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Abstract 

The article has mentioned basic contents of the program on experiential activities and career-oriented 

activities as compulsory educational activities in the general educational program issued in 2018 in Vietnam, 

including: viewpoints on building curriculum and objectives of the program at different educational levels. 

Keywords: Activity, experiences, experiential activities, oriented-career education, career-oriented activities, 

career-oriented experiential activities, educational program. 

 

1. I ntroduction 

Today, profound changes are happening in all 

aspects around the world. To ensure sustainable 

development, many countries have been constantly 

renewing their education to improve the quality of 

human resources, equipping future generations with a 

solid cultural foundation and high adaptive capacity to 

all natural and social changes. Thus, educational 

innovation has become an urgent need and a global 

trend worldwide. 

In Vietnam, following the resolutions of the 

National Assembly and the Prime Minister's Decisions, 

the general educational program 2018 was built in the 

direction of developing the quality and capacity of 

students to help them have good qualities and capacities 

which are essential to become a responsible citizen, a 

cultured, industrious, and creative employee that meets 

the needs of individuals' development and requirements 

of the future career in terms of building and protecting 

the country in the era of globalization and new 

industrial revolution ... 

In this general educational program,experiential 

activities of the elementary level and those of the 

secondary and high school levels are compulsory 

educational activities performed from grades 1 to 12. 

Experiential activities and career-oriented experiential 

activities are educational activities which are directed, 

designed and instructed by educators, providing 

students with opportunities to have practical access,to 

experience positive emotions, to exploit existing 

experiences and to mobilize knowledge and skills of 

subjects to perform assigned tasks or to solve problems 

of practical school life, family, and society at their 

appropriate age; through it,transforming experienced 

experiences into new knowledge, new insights, and 

new skills contributing to promoting their creative 

potential and adaptability to life, environment and 

future career. Experiential activities and career-

oriented experiential activities contribute to the 

formation and development of key qualities, general 

competencies and specific competencies for students. 

The content of the activities is built on individual 

students' relationships with themselves, with society, 

with nature, and with occupations.The content of the 

experimental activities and career-oriented experiential 

activities is divided into two stages: basic educational 

stage and career-oriented educational stage. Basic 

educational stage: At the elementary level, the content 

of the experimental activities focuses on self-discovery, 

personal training, and relationship development 

activities with friends, with teachers, and with family 

members. Social activities and the activities of learning 

about some occupations which are close to students are 

also organized with the appropriate content and form to 

their ages; At the secondary level, the content of the 

career-oriented experiential activities focus more on 

social and nature-oriented, and career-oriented 

activities; At the same time, self-oriented activities are 

also continued to develop in order to promote qualities 

and abilities of students. Career-oriented educational 

stage: In addition to individual, social and natural-

oriented activities, the career-oriented experiential 

activities at high-school level focus more on vocational 

education to develop studentsô capacities of career 

orientation. Through career-oriented activities, students 

areassessed and self-assessed on their competencies, 

strengths, and interests related to careers, serving as a 

basis for choosing a suitable career and training for 

their quality and ability to adapt to future careers.  

2. Some basic issues about experiential 

activities and career-oriented experiential activities 

in thegeneral educational program 2018 in Vietnam 

2.1. Viewpoints on building the program 

The program on experiential activities and career-

oriented experiential activitieshas fully grasped the 

views, objectives, requirements to-be-achieved, 

educational plans, educational contents, educational 

methods, evaluation of educational results, 

implementation and development of the general 

educational program outlined in the Master Program, at 

the same time, has emphasized the following 

viewpoints:  

- The program was built on the theory of activities, 

of personality, experiential learning and general 

educational theory; on the advantages of extra-

curriculum activities, of current vocational educational 

activities; on the international experience in developing 

the program onexperimental activities andcareer-

oriented activities; and on the cultural identity of 

regions, traditional culture of Vietnam and common 

cultural values of the era. 
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- The program ensured the integrity, consistency 

and continuous development across grades and levels. 

The program was designed in the direction of both 

concentricity and linearity, throughout from grade 1 to 

grade 12 with the content circuits operating in a unified 

manner: Self-oriented, social ïoriented, nature-

oriented, and career-oriented activities. 

- The program ensured openness and flexibility. 

Educational institutions and head teachers could 

proactively select the contents, modes, spaces, and time 

of operation in accordance with their circumstances and 

conditions based on the principle of ensuring that 

educational objectives and requirements must be met in 

terms of quality and competencies for each grade and 

education level [1]. 

2.2. The objectives of the program  

General objectives: Experiential activities and 

career - oriented experiential activities were aimed to 

form and develop the capacity to adapt to life, to design 

and organize activities, and career-oriented capacity in 

students; at the same time, contributing to the formation 

and development of major qualities and general 

competencies specified outlined in the Master Program. 

Experiential activities and oriented-career experiential 

activities help students discover themselves and the 

world around, enrich their life spiritually, be 

sentimental and loving to the beauty of nature and 

human love, have a right concept of how to lead a good 

live and behave properly, at the same time, foster 

students love for their homeland and country, 

awareness of the nation's roots and identity to 

contribute to preserving and developing the good 

values of Vietnamese people in an integrated world.  

Primary level objectives: Experiential activities 

form positive habits in daily life, become hard-

working; perform astudentsôresponsibility at home, at 

school and at their locality; know how to self-assess and 

self-adjust; form cultured communication and 

behaviors; be conscious of collaboration and form the 

capacity of problem solving. 

Secondary level objectives:Experiential activities 

and career-oriented experiential activities help students 

reinforce positive habits, desciplined learning and 

living habits, cultured communication and behaviors, 

and focuses more on developing personal 

responsibility: responsibility to oneself, responsibility 

to family and community; form their own individual 

values according to common social standards; form and 

develop the capacity to solve problems in life; know 

how to organize work in a scientific way; have interest 

and knowledge of a number of occupational fields, 

consciously train the necessary qualities of employees 

and develop a study and training plan in accordance 

with the career orientation at the end of the basic 

educational stage.  

High-school level objectives: The career-oriented 

experiential activities help students develop the 

qualities and competencies that have been formed at the 

primary and secondary levels. At the end of the career-

oriented educational stage, students are be able to adapt 

to different conditions of living, studying and working; 

adapt to the changes of modern society; be able to 

organize his life, work and manage himself; be able to 

develop career interests and make decisions on future 

careers; can build a training plan to meet career 

requirements and become a useful citizen. 

The career-oriented activities help students 

explore themselves and the surrounding world, be 

autonomous and creative, develop a rich spiritual life, 

be sentimental and loving to the beauty of nature and 

human love, have a concept of living a good life and 

behaving properly, at the same time, foster the love for 

their homeland and country, and arouse the awareness 

of the nation's roots and identity to contribute to 

preserving and developing good values of Vietnamese 

people in an integrated world.Thus, it can be said that 

the career-oriented experiential activities have clear 

advantages in the formation and development of key 

qualities and core general competencies in learners. 

These general core qualities and competencies form the 

foundation of all human actions and activities in life 

generally and in profession particularly. Requirements 

for essential qualities: Experiential activities and 

career-oriented experiential activitiescontribute to the 

formation and development of major qualities 

according to the appropriate levels for each educational 

level specified in the Master program.  

Competency requirements: Experiential activities 

and career-oriented experiential activities help to form 

and develop the capacities of autonomy and self-study, 

communication and collaboration, problem solving and 

creativity in students, which is manifested through 

specific competencies: capacity to adapt to life, 

capacity to design and organize activities, capacity to 

orient career [1]. 

3. Conclusion 

Analyzing the objectives and requirements to-be-

achieved of the program on experiential activities and 

career-oriented experiential activites has shown that 

these activities are advantageous in developing the 

qualities and competencies of learners.Through 

experiential activities and career-oriented experiential 

activities, students are the ones who design, organize 

and perform their own activities; therefore, they 

positivize themselves, discover themselves, adjust 

themselves, promote personal experience, and 

accumulate experience through a series of experiences. 

Through experiential activities and career-oriented 

experiential activities, students are able to discover 

their strengths and outstanding capabilities, 

contributing to helping the school and themselves have 

suitable career orientations for the future. 
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1. Introduction  

The importance of career guidance has been con-

firmed in many guiding documents of the Vietnamese 

government. Resolution No. 29-NQ/TW clearly stated 

ñFor the general education, it is focused on intellectual 

and physical development, quality formation, civic ca-

pacity, talent discovery and fostering, and career orien-

tation for students to ensure that students with second-

ary education have background general knowledge, to 

meet the requirements of strong diversion after second-

ary education, and high school must approach occupa-

tions é ò, or "For career guidance, it is focused on 

training human resources with knowledge, skills and 

professional responsibility; Form a system of career 

guidance with many modes and qualifications of voca-

tional skills trained towards application and practice, 

ensuring to meet the demand for technical and technol-

ogy human resources of the domestic and international 

labor markets ò [1]. 

To be consistent with the State's directing view-

point, career-oriented education in high schools has 

been concerned by the Ministry of Education and 

Training, clearly indicated in the general education ob-

jectives of not only helping students to develop com-

prehensively in terms of ethics, intelligence, aesthetics 

and basic skills, but also preparing students for their 

further study or entering the working life, participating 

in building and defending the country.  

In 2018, the Ministry of Education announced the 

general educational master program, for the secondary 

level, career-oriented activities were clearly shown in 

the curriculum of the Technology and career-oriented 

subjects, and experiential activities has made the career 

guidance at high schools have new directions to help 

classify students better, while also equiped students 

with specific skills in occupational fields to help them 

have basic skills in working and manufacturing. 

In this article, we have clarified the role of career 

guidance under the general educational program 2018 

in the formation of career-oriented competencies for 

students from the analysis of fundamental changesof 

this program compared to the current one. 

2. Content 

Compared with the current general educational 

program, the career-oriented activities under the gen-

eral educational program 2018 in Vietnam have had 

fundamental changes, especially in the mode of imple-

mentation. In the old program, the mode of organizing 

career-oriented activities was implemented in the form 

of Class - Lesson (organizing 1 lesson monthly per 

class for 9th graders) or focused on 1-2 sessions for all 

9th graders depending on the organization of each 

school), used traditional teaching methods such as 

presentations, questions and discussions to organize the 

learning process and awareness of students. 

Based on the general orientation when implement-

ing the general educational program 2018, educational 

activities must promote the activeness, initiative and 

creativity of students; create conditions for students to 

experience and create through activities to explore, dis-

cover and apply existing knowledge and experience in 

the process of learning and research; provides students 

with opportunities to think, analyze, and generalize ex-

periences to build up new knowledge, experience and 

skills; Flexible choice of educational organizing meth-

ods and formswhich are suitable to the content and re-

ality of the school and the locality. 

Career-oriented activities under the new general 

educational program at secondary schools (specifically 

here are oriented activities in experiential activities and 

career guidance organized to be taught in classroom, 

specified in the timetable with a certain periods of 3 pe-

riods/week for the whole activity and consistently im-

plemented from grades 6 to 9) can apply the methods 

of organizing educational activities such as: 

- The mode of discovery: This is a way of organ-

izing activities to direct students to the practical expe-

riences of different types of labor, local and national 

occupations, helping students to self-explore,discover 

problems and foster positive attitudes, feelings, and be-

haviors for one's own directional activities. This group 

of organizating methods includes sightseeing activities 

and field trips to production and business establish-

ments, traditional craft villages, and career-oriented 

models... 

- The mode of experiment, interaction: This is a 

way of organizing activities to create opportunities for 

students to exchange, work and experiment their career 

ideas such as forums, plays, seminars, competitions, 

games... 

- The mode of dedication: This is a way of organ-

izing activities that creates opportunities for students to 

bring social values by their practical contributions and 
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dedication through labor, production, and vocational 

training. 

- The mode of research: This is a way of organiz-

ing activities to create opportunities for students to par-

ticipate in topics and research projects on career guid-

ance, including surveys, investigation, research pro-

jects, and technology creation activities. 

Career-oriented activities under the new general 

educational program at secondary schools have the 

common objectives of forming career-oriented capaci-

ties for students, contributing to the development of the 

general qualities and competencies specified in the gen-

eral educational program.Career-oriented capacity is 

shown as follows: Students are well-aware of their own 

interests and abilities; Understand the role of economic 

activities in social life; Understand some key infor-

mation on local industries and the industries in major 

manufacturing fields, and select suitable development 

directions for themsleves after secondary schools. 

At the secondary level, the objectives of career-

oriented activities are aimed to help students be inter-

ested and knowledgeable about a number of occupa-

tional fields, consciously cultivate the necessary quali-

ties of the employee and make a plan study and practice 

in accordance with career orientation at the end of basic 

educational stage [2]. Specifically: 

* To help students to understand the occupational 

world: 

- Be able to present the development trend of the 

occupations in Vietnam. 

- Be able to introduce groups of knowledge to be 

achieved and vocational training institutions related to 

career orientation. 

- Identify industrial tools, potential unsafety risks 

and how to ensure occupational health. 

- Be able to introduce popular occupations and oc-

cupational groups in the locality and in Vietnam, point 

out the socio-economic role of that occupation. 

- Be able to analyze requirements of the quality 

and capacity of the occupation that they are interested 

in. 

* To help students to understand and practice the 

qualities and competencies regarding occupations: 

- Form a career excitement and know how to nur-

ture career excitement and passion. 

- Point out some strengths and weaknesses in 

terms of qualities and abilities related to their favourite 

occupations. 

- Forge a number of basic qualities and competen-

cies of the employee. 

- Know how to keep occupational safety and 

health. 

* To help students acquire the skills of decision-

making and career-oriented learning planning: 

- Be able to choose a suitable direction for oneself 

at the end of basic educational stage. 

- Be able to develop a study plan and practice in 

accordance with the chosen direction. 

3. Conclusion 

Thus, it can be seen that the content and modes of 

career guidance in secondary schools under the general 

educational program 2018 will help to form in students 

with the corresponding career-oriented capacity - one 

of the core competencies reflected in the objectives of 

this program. 
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʦʙʫʯʝʥʠʷ ʯʪʝʥʠʶ ʦʨʠʛʠʥʘʣʴʥʳʭ ʪʝʢʩʪʦʚ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʩʝ-

ʤʘʥʪʠʟʘʮʠʷ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚʳʩʪʫʧʘʝʪ ʢʣʶʯʝʚʳʤ ʧʨʠʝʤʦʤ. ɸʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʝ-

ʤʘʥʪʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʧʨʠʤʝʨʳ ʫʧʨʘʞʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʨʘʙʦʪʝ ʤʝʜʠʮʠʥ-

ʩʢʦʤ ʚʫʟʝ. 

Abstract 

This article is devoted to the problem of developing skills for reading original English texts, where semanti-

zation of lexical units is the key method. The author considers the types of semantization, and also gives examples 

of exercises that may be useful at a medical university. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʙʫʯʝʥʠʝ, ʩʝʤʘʥʪʠʟʘʮʠʷ, ʩʪʫʜʝʥʪʳ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʚʫʟ. 

Keywords: potentialities, teaching, semantization, medical students, etymological component. 

 

ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʈʦʩʩʠʠ ʢ ɹʦʣʦʥʩʢʦʤʫ ʧʨʦ-

ʮʝʩʩʫ ʚ ʩʝʥʪʷʙʨʝ 2003 ʛʦʜʘ ʥʘ ʙʝʨʣʠʥʩʢʦʡ ʚʩʪʨʝʯʝ 

ʤʠʥʠʩʪʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʧʨʠʚʝʣʦ 

ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʘ ʤʝʜʠʮʠʥ-

ʩʢʦʛʦ ʚʫʟʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʤʝʥʠʝʤ ʧʦʣʫʯʘʪʴ 

ʥʦʚʝʡʰʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʢʘʢ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʬʘʢʪʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʪʝʢʩʪ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʜʚʠʛʘʝʪʩʷ ʟʘ-

ʜʘʯʘ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʯʪʝʥʠʶ ʦʨʠʛʠʥʘʣʴʥʳʭ 

ʪʝʢʩʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʭ ʙʫʜʫʱʫʶ ʧʨʦʬʝʩ-

ʩʠʶ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʠʝʤʦʚ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʣʝʢʩʠʢʦ-ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʪʝʢʩʪʘʤʠ ʷʚʣʷʝʪʩʷ 

ʩʝʤʘʥʪʠʟʘʮʠʷ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ ʚʳʜʝ-

ʣʠʣʠ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʝʤʘʥʪʠʟʘʮʠʠ ʣʝʢʩʠʯʝʩʢʠʭ 

ʝʜʠʥʠʮ: 

1. ʇʝʨʝʚʦʜʥʳʝ ʩʧʦʩʦʙʳ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʫʤʝ-

ʚʘʶʪ ʧʝʨʝʚʦʜ-ʪʦʣʢʦʚʘʥʠʝ ï ʢʨʘʪʢʦʝ ʨʘʟʲʷʩʥʝʥʠʝ ʥʘ 

ʨʦʜʥʦʤ ʷʟʳʢʝ ʧʦʥʷʪʠʷ, ʦʙʦʟʥʘʯʘʝʤʦʛʦ ʠʥʦʷʟʳʯʥʳʤ 

ʩʣʦʚʦʤ.  

2. ɹʝʩʧʝʨʝʚʦʜʥʳʝ ʩʧʦʩʦʙʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ 

ʧʨʝʜʤʝʪʥʫʶ, ʜʝʡʩʪʚʝʥʥʫʶ, ʠʟʦʙʨʘʟʠʪʝʣʴʥʫʶ ʠ ʷʟʳ-

ʢʦʚʫʶ ʥʘʛʣʷʜʥʦʩʪʠ. 

ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢ-

ʪʠʢʝ ʧʝʨʝʚʦʜʥʦʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʠ ʪʨʘʜʠ-

ʮʠʦʥʥʳʤ. ɹʝʩʧʝʨʝʚʦʜʥʳʝ ʞʝ ʩʧʦʩʦʙʳ, ʩʧʦʩʦʙ-

ʩʪʚʫʶ ʨʘʟʚʠʪʠʶ ʷʟʳʢʦʚʦʡ ʜʦʛʘʜʢʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠ-

ʯʠʚʘʶʪ ʧʨʘʢʪʠʢʫ ʚ ʷʟʳʢʝ, ʩʦʟʜʘʶʪ ʦʧʦʨʳ ʜʣʷ 

ʟʘʧʦʤʠʥʘʥʠʷ, ʫʩʠʣʠʚʘʶʪ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʩʚʷʟʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʃ. ɺ. ʑʝʨʙʘ ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʩʣʦʚʘʨʷ, ʪ.ʝ. ʩʣʦʚ, çʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʠʟʫʯʝʥʳ, ʥʦ 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʥʷʪʳ é ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ ʬʘʢ-

ʪʦʨʦʚè. [ 8]ʂ ʨʘʟʨʷʜʫ ʪʘʢʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʥʷʪʥʳʭ 

ʩʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ, ʢ ʧʨʠʤʝʨʫ, ʩʣʦʚʘ ʦʙʱʝʛʦ 

ʢʦʨʥʷ ʠʣʠ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʤʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʣʦʚʘʨʥʦʤ ʩʦʩʪʘʚʝ ʘʥʛʣʠʡ-

ʩʢʦʛʦ ʷʟʳʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʫʪʴ ʣʠ ʥʝ ʚʩʝ ʷʟʳʢʠ 

ʤʠʨʘ. ʀ. ɺ. ɸʨʥʦʣʴʜ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʦ 70% ʪʘʢʠʭ ʩʣʦʚ ʠ ʣʠʰʴ 

30% ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ çʠʩʢʦʥʥʦ ʘʥʛʣʠʡʩʢʠʤʠè.[4]. 

ʆʜʥʘʢʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʠʟ ʨʘʟʥʳʭ ʷʟʳʢʦʚ ʚ ʩʣʦʚʘʨ-

ʥʦʤ ʩʦʩʪʘʚʝ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʥʝʦʜʠʥʘʢʦʚʳ ʢʘʢ ʧʦ 

ʩʚʦʝʡ ʩʝʤʘʥʪʠʢʝ, ʪʘʢ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʫʜʝʣʴʥʦʤʫ 

ʚʝʩʫ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʦʷ ʘʥʛʣʠʡ-

ʩʢʦʛʦ ʷʟʳʢʘ, ʪʦ ʦʥ ʙʳʣ ʤʘʣʦ ʟʘʪʨʦʥʫʪ ʚʣʠʷʥʠʝʤ 

ʜʨʫʛʠʭ ʷʟʳʢʦʚ.. ɺ ʩʠʥʪʘʢʩʠʩʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʥʘʭʦʜʷʪ 

ʩʣʝʜʦʚ ʵʪʦʛʦ ʚʣʠʷʥʠʷ, ʘ ʚ ʤʦʨʬʦʣʦʛʠʠ ʦʥʦ ʩʚʦʜʠʪʩʷ 

ʢ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʣʠʰʴ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʬʬʠʢʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʢʘ-

ʟʘʥʥʳʝ ʬʘʢʪʳ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʘʥʛʣʠʡ-

ʩʢʠʡ ʷʟʳʢ ʩʦʭʨʘʥʠʣ ʩʚʦʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʯʝʥʴ ʤʥʦʛʠʝ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʘʩʩʠʤʠ-

ʣʠʨʦʚʘʣʠʩʴ ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʧʦʜʯʠʥʠʣʠʩʴ ʬʦ-

ʥʝʪʠʯʝʩʢʠʤ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʘʥʛʣʠʡʩʢʦʛʦ 

ʷʟʳʢʘ ʠ ʫʪʨʘʪʠʣʠ ʩʚʦʡ ʠʥʦʷʟʳʯʥʳʡ ʦʙʣʠʢ. ʀʥʦ-

ʷʟʳʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʣʦʚ 

ʚʩʢʨʳʚʘʝʪʩʷ ʣʠʰʴ ʧʫʪʝʤ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ɺ. ɺ. ɸʢʫʣʝʥʢʦ, ʠʥʪʝʨʥʘʮʠʦ-

ʥʘʣʠʟʤʳ ï ʵʪʦ ʩʣʦʚʘ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ 

(ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʝʭ) ʩʠʥʭʨʦʥʠʯʝʩʢʠ ʩʦʧʦʩʪʘʚʣʷʝ-

ʤʳʭ ʷʟʳʢʘʭ ʠ ʦʙʣʘʜʘʶʱʠʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʬʦʥʝʪʠʯʝʩʢʠʤ, ʛʨʘʤʤʘʪʠʯʝʩʢʠʤ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʤ 

ʩʭʦʜʩʪʚʦʤ ʆʢʦʣʦ 60% ʚʩʝʭ ʧʦʣʥʦʟʥʘʯʥʳʭ ʩʣʦʚ ʚ 

ʥʘʫʯʥʳʭ ʪʝʢʩʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʝʜʠʮʠʥʩʢʠʭ, ʩʦ-
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ʩʪʘʚʣʷʶʪ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʤʳ. ʆʪʤʝʯʘʷ ʧʦʣʦʞʠ-

ʪʝʣʴʥʫʶ ʨʦʣʴ ʜʘʥʥʳʭ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʧʨʠ ʧʝ-

ʨʝʚʦʜʝ, ɺ. ɺ. ɸʢʫʣʝʥʢʦ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʝʨʝʜʢʦ ʦʥʠ 

çʩʧʦʩʦʙʩʪʚʫʶʪ ʧʝʨʚʠʯʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ ʤʳʩʣʠ ʥʘ 

ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ, ʜʘʞʝ ʝʩʣʠ ʠ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ ʟʘʪʝʤ 

ʢʘʢ ʧʦʜʭʦʜʷʱʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʝʚʳʝ ʧʝʨʝʚʦʜ-

ʥʳʝ ʵʢʚʠʚʘʣʝʥʪʳè. [ 1] 

ʆʜʥʘʢʦ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ, ʥʝ-

ʨʝʜʢʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʤʳ ʤʦʛʫʪ ʚʳ-

ʩʪʫʧʘʪʴ ʢʘʢ ʚ ʨʦʣʠ çʧʦʜʣʠʥʥʳʭ ʜʨʫʟʝʡ ʧʝʨʝʚʦʜ-

ʯʠʢʘè, ʪʘʢ ʠ ʚ ʨʦʣʠ çʣʦʞʥʳʭ ʜʨʫʟʝʡ ʧʝʨʝʚʦʜʯʠʢʘè.  

ʇʦʜʦʙʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʠ ʧʝʨʝʚʦʜʝ ʩʣʦʚ 

ʙʣʠʟʢʠʭ ʧʦ ʥʘʧʠʩʘʥʠʶ ʠ ʧʨʦʠʟʥʦʰʝʥʠʶ ʤʦʞʝʪ 

ʦʙʲʷʩʥʷʪʴʩʷ ʵʪʠʤʦʣʦʛʠʝʡ ʩʣʦʚ, ʢʦʛʜʘ ʘʥʛʣʠʡʩʢʦʝ 

ʩʣʦʚʦ ʠ ʨʫʩʩʢʦʝ ʩʣʦʚʦ ʠʤʝʶʪ ʦʙʱʠʡ ʷʟʳʢ-ʠʩʪʦʯ-

ʥʠʢ. ɺ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʦʩʥʦʚʥʳʤ ʦʙ-

ʱʠʤ ʷʟʳʢʦʤ-ʠʩʪʦʯʥʠʢʦʤ ʚʳʩʪʫʧʘʝʪ ʣʘʪʠʥʩʢʠʡ 

ʷʟʳʢ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʤʝʜʠʮʠʥ-

ʩʢʠʡ ʪʝʨʤʠʥ angina ʧʝʨʝʚʦʜʠʪʩʷ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ 

ʢʘʢ ʩʪʝʥʦʢʘʨʜʠʷ, ʘ ʥʝ ʘʥʛʠʥʘ. ʈʫʩʩʢʠʡ ʪʝʨʤʠʥ ʘʥ-

ʛʠʥʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʣʘʪʠʥʩʢʦʛʦ angina tonsillitis 

(çʫʜʫʰʝʥʠʝ ʦʪ ʚʦʩʧʘʣʝʥʠʷ ʤʠʥʜʘʣʠʥè), ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʘʥʛʣʠʡʩʢʦʝ ʩʣʦʚʦ angina (ʩʪʝʥʦʢʘʨʜʠʷ) ʦʙʨʘʟʦ-

ʚʘʥʦ ʦʪ ʣʘʪʠʥʩʢʦʛʦ angina pectoris (çʫʜʫʰʝʥʠʝ ʛʨʫʜ-

ʥʦʝè). [5:71] 

ʄʳ ʦʙʨʘʪʠʤʩʷ ʢ ʩʣʦʚʘʤ ʦʙʱʝʛʦ ʢʦʨʥʷ, ʟʥʘʯʝ-

ʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʚʝʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʚʥʫʪʨʝʥʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʠʭ ʩʣʦʚ, ʪ.ʝ. ʠʭ ʛʨʘʬʠʯʝʩʢʠ-ʟʚʫʢʦ-

ʚʦʝ ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʩʪʫʜʝʥʪʘʤ ʩʣʦʚʘʤ ʨʦʜʥʦʛʦ (ʨʫʩʩʢʦʛʦ) ʷʟʳʢʘ. 

ʋʯʝʥrʝ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʩʣʦʚ ʦʙ-

ʱʝʛʦ ʢʦʨʥʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʩʦʚʧʘʜʝʥʠʷ 

ʠʭ ʟʥʘʯʝʥʠʷ: ʘ) ʩʣʦʚʘ ʩ ʧʦʣʥʳʤ ʩʦʚʧʘʜʝʥʠʝʤ ʟʥʘʯʝ-

ʥʠʡ; ʙ)ʩʣʦʚʘ ʩ ʯʘʩʪʠʯʥʳʤ ʩʦʚʧʘʜʝʥʠʝʤ ʟʥʘʯʝʥʠʡ; ʚ) 

ʩʣʦʚʘ ʩ ʧʦʣʥʳʤ ʥʝʩʦʚʧʘʜʝʥʠʝʤ ʟʥʘʯʝʥʠʡ. ɼʦʛʘʜʢʘ 

ʦ ʟʥʘʯʝʥʠʠ ʩʣʦʚ ʠʟ ʢʘʞʜʦʛʦ ʪʝʢʩʪʘ ʤʦʞʝʪ ʧʦʩʣʫ-

ʞʠʪʴ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʙʝʩʧʝʨʝʚʦʜʥʦʡ ʩʝʤʘʥʪʠʟʘ-

ʮʠʠ ʘʥʛʣʠʡʩʢʦʡ ʣʝʢʩʠʢʠ.  

ʄʳ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʙʝʩʧʝʨʝʚʦʜʥʳʭ ʩʧʦʩʦʙʘʭ 

ʩʝʤʘʥʪʠʟʘʮʠʠ ʣʝʢʩʠʢʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ʂ ʥʠʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1. ʈʘʩʢʨʳʪʠʝ ʟʥʘʯʝʥʠʷ ʩʣʦʚ ʧʦ ʩʦʧʨʦʚʦʞʜʘʶ-

ʱʝʡ ʥʘʛʣʷʜʥʦʩʪʠ (ʢ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʝʜʤʝʪʳ, 

ʞʝʩʪʳ, ʜʝʡʩʪʚʠʷ, ʢʘʨʪʠʥʢʠ, ʨʠʩʫʥʢʠ, ʯʝʨʪʝʞʠ, ʬʦ-

ʪʦʛʨʘʬʠʠ). ɽʩʣʠ ʫʯʘʱʠʝʩʷ ʥʝ ʟʥʘʶʪ ʟʥʘʯʝʥʠʷ ʩʣʦʚʘ, 

ʪʦ ʧʦ ʢʘʨʪʠʥʢʝ ʠʣʠ ʬʦʪʦʛʨʘʬʠʠ ʦʥʠ ʤʦʛʫʪ ʜʦʛʘ-

ʜʘʪʴʩʷ, ʦ ʯʝʤ ʠʜʝʪ ʨʝʯʴ. ʎʝʣʳʡ ʨʷʜ ʛʣʘʛʦʣʦʚ (ʦʩʦ-

ʙʝʥʥʦ ʛʣʘʛʦʣʦʚ ʜʝʡʩʪʚʠʷ) ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥ ʯʝʨʝʟ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʜʝʤʦʥʩʪʨʘʮʠʶ ʵʪʠʭ ʜʝʡʩʪʚʠʡ. 

ʅʘʧʨʠʤʝʨ: ʯʠʭʘʪʴ- sneeze , ʟʝʚʘʪʴ ï oscitate, ʢʘʰ-

ʣʷʪʴ-cough ʠ ʪʜ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ ʩʣʦʚʦ-

ʦʙʨʘʟʦʚʘʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʫʬʬʠʢʩʘʣʴʥʦ-ʧʨʝ-

ʬʠʢʩʘʣʴʥʳʡ ʩʧʦʩʦʙ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʣʦʚʦʩʣʦ-

ʞʝʥʠʝ, ʢʦʥʚʝʨʩʠʷ. ʅʘ ʩʚʦʠʭ ʟʘʥʷʪʠʷʭ ʤ  rʯʘʩʪʦ ʠʩ-

ʧʦʣʴʟʫʝʤ ʫʧʨʘʞʥʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ. 

Use the word in capitals to form a word that fits in 

each space. 

1. éégun is banned in Singa-

pore 

CHEW 

2. While going abroad, take 

éé.. measures to avoid ill-

nesses. 

PREVENT 

3. Follow the doctorôs éé and 

youôll feel better. 

RECOMMEND 

4. The vaccine may be given as 

é..against influenza 

PROTECT 

5. Plaque é..is a painless proce-

dure. 

REMOVE 

3) C ʧʦʤʦʱʴʶ ʩʠʥʦʥʠʤʦʚ/ʘʥʪʦʥʠʤʦʚ. ʉ ʧʦʤʦ-

ʱʴ ʁʵʪʦʛʦ ʧʦʧʫʣʷʨʥʦʛʦ ʩʧʦʩʦʙʘ ʤʦʞʥʦ ʩʝʤʘʥʪʠʟʠ-

ʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʯʘʩʪʠ ʨʝʯʠ.ʅʘʧʨʠʤʝʨ, in-

crease- decrease, include ïexclude, negative -positive, 

outside - inside, temporary -permanent. 

4) ʉ ʧʦʤʦʱʴʶ ʘʩʩʦʮʠʘʮʠʡ. ʅʘʧʨʠʤʝʨ:heel-

ʧʷʪʢʘ- ɸʭʠʣʣʝʩʦʚʘ ʧʷʪʘ,skull-ʯʝʨʝʧ- ʩʢʘʣʴʧ. 

5) ʅʘ ʦʩʥʦʚʝ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦʡ ʜʦʛʘʜʢʠ. ʕʪʦʪ 

ʧʨʠʝʤ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʠ ʚ ʧʦʜ-

ʛʦʪʦʚʣʝʥʥʳʭ ʛʨʫʧʧʘʭ. 

6)ʇʦ ʩʦʟʚʫʯʠʶ ʩ ʨʦʜʥʳʤ ʷʟʳʢʦʤ. ʅʘʧʨʠʤʝʨ: 

ʜʦʛʘʜʘʡʪʝʩʴ ʦ ʟʥʘʯʝʥʠʠ ʘʥʛʣʠʡʩʢʠʭ ʩʣʦʚ ʦʙʱʝʛʦ 

ʢʦʨʥʷ, ʩʭʦʜʥʳʭ ʩ ʨʫʩʩʢʠʤʠ: agnosia, articulation, 

auscultation, percussion, epilepsy, stimulate,cyanosis. 

7) ʏʝʨʝʟ ʦʙʦʙʱʝʥʠʝ/ʧʝʨʝʯʠʩʣʝʥʠʝ. ʇʨʝʧʦʜʘʚʘ-

ʪʝʣʴ ʥʘʟʳʚʘʝʪ ʨʷʜ ʩʣʦʚ , , ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʙʲʝʜʠ-

ʥʠʪʴ ʚ ʦʜʠʥ ʢʣʘʩʩ. ʅʘʧʨʠʤʝʨ: heart, aorta, valve, 

pump, arrhythmia-cardiovascular system. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ 

ʪʝʢʩʪʘʤʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʝʜʪʝʢʩʪʦʚʳʝ ʫʧʨʘʞʥʝ-

ʥʠʷ ʠ ʪʝʢʩʪʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ. 

ʇʨʝʜʪʝʢʩʪʦʚʳʝ ʫʧʨʘʞʝʥʠʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝ-

ʣʷʪʩʷ ʥʘ ʫʧʨʘʞʥʝʥʠʷ ʩʝʤʘʥʪʠʟʘʮʠʶ ʥʘ ʫʨʦʚʥʝ ʠʟʦ-

ʣʠʨʦʚʘʥʥʳʭ ʩʣʦʚ ï ʩʣʦʚ ʦʙʱʝʛʦ ʢʦʨʥʷ ʠ ʧʨʝʜʪʝʢ-

ʩʪʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʣʦ-

ʞʝʥʠʡ. 

ʅʘʧʨʠʤʝʨ: Match the words. 

A B 

Regular ʊʠʢ 

Optimize ʆʧʪʠʤʠʟʠʨʦʚʘʪʴ 

Catastrophic ʂʦʥʬʣʠʢʪ 

Phonetical ʌʦʨʤʫʣʠʨʦʚʘʪʴ  

Conflict ʈʝʛʫʣʷʨʥʳʡ 

Oligophrenia ʂʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ 

Concentrate ʆʣʠʛʦʬʨʝʥʠʷ 

Degeneration ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ 

Formulate ʌʦʥʝʪʠʯʝʩʢʠʡ 

Tic ɼʝʛʝʥʝʨʘʮʠʷ 

 

ʇʦʜʯʝʨʢʥʠʪʝ ʩʣʦʚʘ ʦʙʱʝʛʦ ʢʦʨʥʷ ʚ ʧʨʝʜʣʦʞʝ-

ʥʠʷʭ ʥʠʞʝ, ʧʦʜʦʙʨʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʢʚʠʚʘ-

ʣʝʥʪʳ ʢ ʥʠʤ. ʇʝʨʝʚʝʜʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʫʩʩʢʠʡ 

ʷʟʳʢ: 

1. The organ which is producing hormones is 

called a gland. 

2. Infection means invasion of the body by mi-

croorganisms. 

3. Many factors can stimulate white cells to pro-

duce antibodies and antitoxins. 

4. He published the results of vaccination in his 

report. 

5. Vitamins are the essential micronutrients in 

the human diet. 

ʊʝʢʩʪʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ. 
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ʇʨʦʩʤʦʪʨʠʪʝ ʬʨʘʛʤʝʥʪ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʪʝʢʩʪʘ 

ʠ ʧʦʜʩʯʠʪʘʡʪʝ, ʩʢʦʣʴʢʦ ʩʣʦʚ ʦʙʱʝʛʦ ʢʦʨʥʷ ʚ ʥʝʤ ʩʦ-

ʜʝʨʞʠʪʩʷ. 

THE CAUSE FOR PERIODONTAL DISEASE. 

The accumulation of dental plaque and tartar is 

usually what causes gingivitis, and itôs almost always 

the result of inadequate brushing and flossing. If poor 

oral hygiene promotes the overgrowth of bacterial 

plaque, changes in the composition of the plaque occur. 

The bacterial balance shifts over to gram negative an-

aerobic bacteria, which are responsible for inflamma-

tory diseases. The bacteria also invade the crevices be-

tween the gum and tooth (sulcus) and infect the perio-

dontal tissues. These bacteria that form dental plaque 

and tartar release toxins that stimulate the bodyôs im-

mune system to over produce powerful infection-

fighting factors called cytokines. The immune factors 

of the body, in their effort to fight the infection, attack 

the personôs own infected cells and periodontal tissues. 

This way, the supporting tissues of the teeth ï gums, 

connective tissue and alveolar bone ï are destroyed. 

The bacteria most implicated in periodontal disease and 

bone loss are: Actinobacillus (A.) actinomycetemcomi-

tans and Porphyromonas (P.) gingivalis. Other bacteria 

linked to gum disease are: Bacteroides (B.) forsythus, 

T. sokranskii and P. intermedia. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʙʝʩʧʝʨʝʚʦʜʥʳʝ ʩʧʦʩʦʙʳ 

ʩʝʤʘʥʪʠʟʘʮʠʠ ʠʤʝʶʪ ʮʝʣʳʡ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: 

- ʥʘ ʟʘʥʷʪʠʷʭ ʨʝʞʝ ʟʚʫʯʠʪ ʧʝʨʝʚʦʜ ʥʘ ʨʫʩʩʢʠʭ 

ʷʟʳʢ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʘʫʪʝʥʪʠʯʥʦ-

ʩʪʠ ʠʥʦʷʟʳʯʥʦʡ ʨʝʯʠ ʩʪʫʜʝʥʪʦʚ; 

- ʨʘʟʚʠʚʘʝʪʩʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ. 

ɺʦ ʚʨʝʤʷ ʧʨʝʟʝʥʪʘʮʠʠ ʥʝʟʥʘʢʦʤʦʡ ʣʝʢʩʠʢʠ ʫ ʫʯʘ-

ʱʠʭʩʷ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʪʴ ʥʝʚʝʨ-

ʙʘʣʴʥʦ (ʢʠʚʥʫʪʴ ʛʦʣʦʚʦʡ, ʫʣʳʙʥʫʪʴʩʷ) ʠ ʚʝʨʙʘʣʴʥʦ 

(ʧʝʨʝʩʧʨʦʩʠʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʫʪʦʯʥʠʪʴ ʟʥʘʯʝʥʠʝ 

ʥʝʟʥʘʢʦʤʦʛʦ ʩʣʦʚʘ); 

- ʨʷʜ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʩʝʤʘʥʪʠʟʘʮʠʠ ʨʘʟʚʠ-

ʚʘʶʪ ʷʟʳʢʦʚʫʶ ʜʦʛʘʜʢʫ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʥʘʙʣʶ-

ʜʘʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ; 

- ʧʦʜʛʦʪʦʚʢʘ ʫʯʘʱʠʭʩʷ ʢ ʦʙʱʝʥʠʶ ʩ ʥʦʩʠʪʝ-

ʣʷʤʠ ʷʟʳʢʘ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʨʷʜʦʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʧʝʨʝʚʝʩʪʠ ʥʝʟʥʘ-

ʢʦʤʦʝ ʩʣʦʚʦ ʠʣʠ ʚʳʨʘʞʝʥʠʝ, ʠ ʥʝ ʙʫʜʝʪ ʚʨʝʤʝʥʠ ʥʘ 

ʦʙʨʘʱʝʥʠʝ ʢ ʨʘʟʛʦʚʦʨʥʠʢʫ ʠʣʠ ʩʣʦʚʘʨʶ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ ʨʘʩʰʠ-

ʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʩʣʦʚʘʨʷ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥ-

ʩʢʦʛʦ ʚʫʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʝʩʧʝʨʝʚʦʜʥʳʝ 

ʩʧʦʩʦʙʳ ʩʝʤʘʥʪʠʟʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʝʪ ʠʟʫʯʝ-

ʥʠʶ ʠ ʦʚʣʘʜʝʥʠʶ ʘʥʛʣʠʡʩʢʠʤ ʷʟʳʢʦʤ, ʥʦ ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ ʯʪʝʥʠʝ ʩ ʧʦʥʠʤʘʥʠʝʤ 

ʙʝʟ ʩʣʦʚʘʨʷ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ ʠʥʪʝʨʝʩʥʘʷ ʦʙʫʯʘʶ-

ʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠʫʯʘʝʪ ʩʪʫʜʝʥʪʦʚ ʢ ʥʘʫʯʥʦ-ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʨʘʟ-

ʚʠʚʘʝʪ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʥʘʣʠʟʦʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʵʣʝ-

ʤʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ ʤʠʢʨʦʫʨʦʚʥʷ: ʦʙʫʯʘʶʱʠʡʩʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ. ɺʳʷʚʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʝʡ ʤʠʢʨʦʫʨʦʚʥʷ ʠ 

ʚʘʨʠʘʥʪʳ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ ʵʣʝʤʝʥʪʦʚ ʪʨʠ-

ʘʜʥʦʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʠ ʦʙʱʝʡ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʚʟʘʠʤʥʳʤ ʚʣʠʷʥʠʝʤ. 

Abstract 

Issues related to the analysis of qualitative representations of the interaction of elements of the educational 

system using micro-level models: student, teacher, educational environment are considered. Typological elements 

of micro-level models and variants of their interactions are identified and analyzed. It is established that the options 

for implementing joint efforts of the elements of the triad qualitative model are also determined by the General 

strategy for the development of the education system, the features of its individual elements and their mutual 

influence. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʙʫʯʘʶʱʠʡʩʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʠʥʚʝʩʪʠʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

Keywords: modeling, student, teacher, investment, interaction. 

 

ʆʧʨʝʜʝʣʠʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʘʢ ʚʟʘ-

ʠʤʦʩʚʷʟʴ ʝʝ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʮʝʣʴʶ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʜ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʫʩʣʦʚʠʤʩʷ ʧʦʥʠʤʘʪʴ ï 

ʦʧʨʝʜʝʣʝʥʥʳʝ, ʩʦʟʥʘʪʝʣʴʥʦ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ, ʢʦʪʦʨʳʝ ʩʪʨʝʤʠʪʴʩʷ ʜʦʩʪʠʯʴ ʦʙʱʝʩʪʚʦ, ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʯʝʣʦ-

ʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠʥʥʦʚʘʮʠʠ 

ʩʪʘʚʷʪ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʮʝʥʪʨ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʤʫ ʤʘʢʩʠʤʫʤ ʩʚʦʙʦʜʳ ʠ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ï ʧʦʠʩʢʝ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʙʦʨʝ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʫʯʝʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʪʨʘʝʢʪʦʨʠʡ.  

ʉʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪ: ʦʪʚʝʯʘʶʱʠʭ ʥʘ ʚʦʧʨʦʩʳ 

ʢʦʛʦ ʫʯʠʪʴ; ʢʦʤʫ ʫʯʠʪʴ; ʛʜʝ ʠ ʯʝʤ ʫʯʠʪʴ. ɼʚʝ ʧʝʨʚʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʪʦʡ ʪʨʠʘʜʳ ʦʙʣʘʜʘʶʪ ʩʫʙʲʝʢʪʠʚ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʪʨʝʪʴʷ ʚʧʦʣʥʝ ʦʙʲʝʢʪʠʚʥʘ. ʆʙʲ-

ʝʢʪ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ï ʦʙʫʯʘʶʱʠʡʩʷ, 

ʥʘ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʧʩʠʭʦʣʦ-

ʛʠʯʝʩʢʦʝ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʅʘʯʘʣʴʥʘʷ ʰʢʦʣʘ ʛʦʪʦʚʠʪ ʜʝʪʝʡ ʢ ʚʭʦʞʜʝʥʠʶ ʚ ʦʙ-

ʱʝʩʪʚʦ, ʬʦʨʤʠʨʫʝʪ ʤʦʨʘʣʴʥʦ-ʵʪʠʯʝʩʢʠʝ ʥʦʨʤʳ, ʟʘ-

ʢʣʘʜʳʚʘʝʪ ʪʨʘʜʠʮʠʠ, ʦʙʫʯʘʝʪ ʦʩʥʦʚʘʤ ʦʙʱʝʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʉʨʝʜʥʷʷ ʰʢʦʣʘ, ʚʤʝʩʪʝ ʩ 

ʥʘʯʘʣʴʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʩʨʝʜʥʝʩʧʝʮʠʘʣʴʥʦʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʩʩʦʚʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢ ʚʦʩʧʨʠʷʪʠʶ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʧʝʨʝʜʘʝʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ. ɺʳʩʰʘʷ ʰʢʦʣʘ ʥʘ 

ʫʨʦʚʥʝ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʤʘʩʩʦʚʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺʪʦʨʘʷ ʩʪʫʧʝʥʴ ʚʳʩʰʝʡ ʰʢʦʣʳ ï ʤʘʛʠʩʪʨʘʪʫʨʘ ï 

ʧʨʠʟʚʘʥʘ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦʜʛʦʪʦʚʢʠ ʵʣʠʪʳ ʦʙʱʝ-

ʩʪʚʘ, ʪʝʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʴʤʫʪ ʥʘ 

ʩʝʙʷ ʧʨʠʥʷʪʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʦʙʣʘʩʪʷʭ.  

ɺ ʪʝʦʨʠʠ ʦʙʫʯʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʨʦʚʝʜʝʥʥʳʭ X. ʕʙʙʠʥʛʘʫʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʚʣʘʜʝʥʠʝ ʩʣʦʞʥʳʤʠ ʥʘʚʳʢʘʤʠ ʥʦʩʠʪ ʧʦʨʦʛʦʚʳʡ 

ʭʘʨʘʢʪʝʨ [3]. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʙʳʣʠ 

ʟʘʪʨʘʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʫʩʠʣʠʷ (ʥʘʧʨʠʤʝʨ, ʚʣʦʞʝʥʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʯʘʩʦʚ ʘʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʧʦ 

ʦʩʚʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ) ʧʨʦʠʩʭʦʜʠʪ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʩʢʘʯʝʢ, ʧʝʨʝʭʦʜ ʩʦʩʪʦʷʥʠʷ ʫʤʝʥʠʡ ʠ ʚʣʘʜʝʥʠʡ ʦʙʫ-

ʯʘʝʤʦʛʦ ʥʘ ʜʨʫʛʦʡ ʫʨʦʚʝʥʴ. ɽʩʣʠ ʵʪʘ çʢʘʯʝʩʪʚʝʥʥʘʷ 

ʢʨʠʪʠʯʝʩʢʘʷ ʯʝʨʪʘè ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ, ʪʦ ʥʝʚʦʩʪʨʝʙʦ-

ʚʘʥʥʳʝ ʟʥʘʥʠʷ ʧʝʨʝʭʦʜʷʪ ʚ ʨʘʟʨʷʜ çʥʝʥʫʞʥʳʭè ʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʫ ʫʯʘʱʝʛʦʩʷ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʩʧʘʜ, ʧʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʦ-

ʪʠʚʘʮʠʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ï ʜʦ-

ʙʠʪʴʩʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʫʯʘʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʨʦʬʠʣʷ ʢʦʤʧʝʪʝʥʮʠʡ (ʥʘʙʦʨ ʠ ʫʨʦʚʥʝʚʘʷ ʦʮʝʥʢʘ), 

ʦʙʝʩʧʝʯʠʚ ʭʦʨʦʰʫʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ 

ʙʘʟʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷʤʠ. 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʝʚʦʟʤʦʞʥʦ, ʯʪʦʙʳ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʦʙʫʯʘʶʱʠʝʩʷ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʜʠʥʘʢʦʚʦ ʧʣʦʭʠʝ ʠʣʠ ʭʦʨʦʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢ ʞʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ, ʯʪʦʙʳ ʫ ʦʜʥʦʛʦ 

ʧʝʜʘʛʦʛʘ ʚ ʘʙʩʦʣʶʪʥʦʤ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʫʯʘʝʤʳʝ 

ʨʘʟʥʳʭ ʧʦʪʦʢʦʚ ʧʦʢʘʟʳʚʘʣʠ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʘʪʪʝ-

ʩʪʘʮʠʷʭ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʟʥʘʥʠʷ, ʠʣʠ ʧʦ ʦʜ-
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ʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʜʠʩʮʠʧʣʠʥʝ ʫ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝʡ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ.  

ʇʨʝʜʩʪʘʚʠʤ ʦʙʱʠʝ ʫʩʠʣʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʝʪʝʥʮʠʡ 

ʚ ʚʠʜʝ ʘʜʜʠʪʠʚʥʦ-ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʡ ʤʦʜʝʣʠ: 

XYZYZXZXYU lgbk +++=  

ʛʜʝ  

),(,,, iCtfZYXU = ; lgbk ,,, - 

ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ; iC  ï ʢʦʥʩʪʘʥʪʳ ʤʦʜʝʣʠ. 

ʕʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʤʦʜʝʣʠ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪ: 

U ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ (ʩʦʩʪʦʷʥʠʝ ʩʠ-

ʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ); 

X ï ʫʨʦʚʝʥʴ (ʟʘʧʘʩ) ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʦʙʫʯʘʶ-

ʱʝʛʦʩʷ;  

Y ï ʧʩʠʭʦʣʦʛʠ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷ; 

Z ï ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʦʙʱʝ-

ʩʪʚʘ.  

ʇʦ ʦʪʜʝʣʴʥʦʩʪʠ ʵʣʝʤʝʥʪʳ ʵʪʦʡ ʤʦʜʝʣʠ ʥʝ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʨʝʰʠʪʴ ʩʠʩʪʝʤʥʫʶ ʟʘʜʘʯʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ 

ʧʦʧʘʨʥʦ ʦʙʲʝʜʠʥʝʥʥʳʝ ʩ ʥʝʡ ʚʧʦʣʥʝ ʤʦʛʫʪ ʩʧʨʘ-

ʚʠʪʴʩʷ. ʊʘʢ ʧʘʨʘ (X;Y) ï ʜʦʧʫʩʢʘʝʪ ʦʙʫʯʝʥʠʝ ʯʝʣʦ-

ʚʝʢʘ ʙʝʟ ʷʚʥʦʛʦ ʫʯʘʩʪʠʷ ʦʙʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ. ʇʘʨʘ (X;Z) ï ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʩʪʚʝʥʥʦ ʜʦʩʪʫʧ-

ʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʧʨʠʤʝʨ, ʙʠʙʣʠʦʪʝʢʘ, ʀʥʪʝʨʥʝʪ, ʚʠ-

ʜʝʦ- ʠ ʘʫʜʠʦʤʘʪʝʨʠʘʣʳ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʧʝʜʘʛʦʛʦʤ. ʇʘʨʘ 

(Y;Z) ï ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʶ, ʚ ʯʘʩʪʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʦʙʫʯʘʶ-

ʱʠʭ ʢʫʨʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩ ʦʙʫʯʘ-

ʝʤʳʤ ʦʪʩʫʪʩʪʚʫʝʪ. ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ çʧʘʨʳè ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʝ ʨʝʰʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʧʨʠ-

ʩʫʪʩʪʚʫʶʪ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ, ʥʘ ʨʘʟʥʳʭ ʩʪʫʧʝʥʷʭ 

ʦʙʫʯʝʥʠʷ ʠʣʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʩʦʥʠʬʠʮʠ-

ʨʦʚʘʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ.  

ʇʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ 

ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʫʧʝʥʝʡ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʦʡ ʦʮʝʥʢʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʚʝʜʝʤ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ ʤʠʢʨʦʫʨʦʚʥʷ: ʦʙʫʯʘʶʱʠʡʩʷ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ. ʕʪʠ ʤʦʜʝʣʠ 

ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʧʦʟʚʦʣʷʶʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦ-

ʧʨʦʩʳ: çʢʦʛʦ ʠ ʢʘʢ ʫʯʘʪ?è, çʢʪʦ ʠ ʢʘʢ ʫʯʠʪ?è, çʛʜʝ 

ʠ ʯʝʤ ʫʯʘʪ?è. ɺ ʦʩʥʦʚʫ ʧʦʩʪʨʦʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʤʦʜʝʣʝʡ ʧʦʣʦʞʝʥ ʧʦʜʭʦʜ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʡ ʉ.ʇ. ʂʘʧʠʮʝʡ ʠ ɻ.ɻ. ʄʘʣʠʥʝʮʢʠʤ [3]. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ ʤʠʢʨʦ-

ʫʨʦʚʥʷ çʦʙʫʯʘʶʱʠʡʩʷè. ʆʙʦʟʥʘʯʠʤ ʧʝʨʝʤʝʥʥʦʡ x  

ʫʨʦʚʝʥʴ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʟʘʧʘʩ) ʧʦʜʛʦʪʦʚʣʝʥʥʦ-
ʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʤʦʤʝʥʪ ʧʝʨʝʭʦʜʘ ʩ ʦʜʥʦʡ ʦʙ-
ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʪʫʧʝʥʠ ʥʘ ʜʨʫʛʫʶ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘ-
ʯʝʩʪʚʫ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʦʟʥʘʯʠʤ 
ʚʝʣʠʯʠʥʦʡ ʨʘʚʥʦʡ ʝʜʠʥʠʮʝ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ, ʧʦʣʘʛʘʷ, 
ʯʪʦ ʚ ʵʪʦʪ ʤʦʤʝʥʪ çʪʠʧʠʯʥʳʡè ʦʙʫʯʘʝʤʳʡ ʧʦʣʥʦ-
ʩʪʴʶ ʛʦʪʦʚ ʢ ʦʙʫʯʝʥʠʶ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʫʧʝʥʠ. ɺ 
ʵʪʦʤ ʩʣʫʯʘʝ, ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠ-
ʘʣʘ ʚʦ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʦʙʳʢʥʦʚʝʥʥʳʤ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ: 

0
' )0(),()( xxtIxfx =+= , ʛʜʝ 

x - ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʫʯʝ-

ʥʠʢʘ ʥʘ ʪʝʢʫʱʝʡ ʩʪʫʧʝʥʠ;  

0x - ʧʦʪʝʥʮʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʧʨʝʜʳʜʫʱʝʡ 

ʩʪʫʧʝʥʠ;  

)(tI  - ʫʩʠʣʠʷ, ʚʢʣʘʜʳʚʘʝʤʳʝ ʩʠʩʪʝʤʦʡ ʦʙʨʘ-

ʟʦʚʘʥʠʷ;  

t - ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʪʫ-

ʧʝʥʠ.  
ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʪʫʧʝʥʠ ʜʘʣʴ-
ʥʝʡʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʫʯʘʝʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ. 
ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʚʘʨʠʘʥʪʳ 

ʜʣʷ ʬʫʥʢʮʠʠ)(xf . ʆʧʨʝʜʝʣʠʤ ʤʦʤʝʥʪʦʤ çʧʝʨʝ-

ʢʣʶʯʝʥʠʷè ʥʘ ʩʣʝʜʫʶʱʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʫʨʦ-

ʚʝʥʴ ʜʦʩʪʠʞʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ x  ʟʥʘʯʝʥʠʷ ʨʘʚʥʦʛʦ 

ʝʜʠʥʠʮʝ (x=1). ʀʥʘʯʝ, ʧʨʠ ʤʝʥʴʰʠʭ, ʯʝʤ ʦʜʠʥ, 
ʟʥʘʯʝʥʠʷʭ ʧʝʨʝʤʝʥʥʦʡ ʦʙʱʝʩʪʚʦ ʚʢʣʘʜʳʚʘʝʪ ʫʩʠ-

ʣʠʷ ʚ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʘ ʧʨʠ ʟʥʘʯʝʥʠʷʭ x  ʙʦʣʴʰʠʭ 

ʝʜʠʥʠʮʳ, ʩʘʤ ʦʙʫʯʘʶʱʠʡʩʷ ʥʘʯʠʥʘʝʪ çʛʝʥʝʨʠʨʦ-
ʚʘʪʴè ʟʥʘʥʠʷ ʠ/ʠʣʠ ʦʪʜʘʚʘʪʴ ʩʚʦʠ ʫʤʝʥʠʷ ʦʙʱʝʩʪʚʫ. 
ʂʘʞʜʳʡ ʦʙʫʯʘʶʱʠʡʩʷ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ ï ʩʧʦʩʦʙʥʦ-
ʩʪʴʶ ʫʩʚʘʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 
ʦʙʫʯʝʥʠʷ (ʢʦʵʬʬʠʮʠʝʥʪ a) ʠ ʦʙʱʠʤ ʦʙʲʝʤʦʤ ʫʩʠ-
ʣʠʡ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʫʥʢʮʠʷ )(xf  ʥʘ 

ʪʨʝʭ ʠʥʪʝʨʚʘʣʘʭ d°¢¢ 10 x , ʢʘʢ ʥʝʢʦʪʦʨʳʝ 

ʚʘʨʠʘʥʪʳ ʧʦʚʝʜʝʥʠʷ: ʪʠʧʠʯʥʳʡ (ʩʨʝʜʥʷʷ ʣʠʥʠʷ) ʠ 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ çʪʠʧʠʯʥʦʛʦè ʩʣʫʯʘʷ (d°1 ). 

 
ʈʠʩ.1. ɿʘʚʠʩʠʤʦʩʪʠ ʟʘʪʨʘʪ ʦʙʱʝʩʪʚʝʥʥʦ-ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʨʦʩʪʘ ʧʦʪʝʥʮʠʘʣʘ ʦʙʫ-

ʯʘʶʱʝʛʦʩʷ. 
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çʊʠʧʠʯʥʳʡ ʦʙʫʯʘʶʱʠʡʩʷè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʤ ʚʦʩʧʨʠʷʪʠʷ 1ºa , ʦʩʚʘʠʚʘʝʪ ʤʘʪʝ-

ʨʠʘʣ ʟʘ ʦʙʱʝʩʪʚʝʥʥʦ ʦʙʦʟʥʘʯʝʥʥʫʶ ʥʦʨʤʫ ʚʨʝʤʝʥʠ 

[2]. ʇʣʦʱʘʜʴ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʩʥʠʟʫ ʢʨʠʚʦʡ ʟʘʪʨʘʪ

)(xf  ʦʪʨʘʞʘʝʪ ʚʢʣʘʜ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʙʱʝʩʪʚʘ 

ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʦʢʘ 10 ¢¢x  ʚ ʫʯʝ-

ʥʠʢʘ ʥʘʜʦ ʚʢʣʘʜʳʚʘʪʴ ʫʩʠʣʠʷ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦʤ ʬʫʥʢʮʠʠ. ɺ ʤʦʤʝʥʪ ʜʦʩʪʠʞʝ-

ʥʠʷ ʥʘʠʤʝʥʴʰʝʡ ʪʦʯʢʠ ʢʨʠʚʦʡ ʧʨʦʠʩʭʦʜʠʪ çʧʦʜ-

ʢʣʶʯʝʥʠʝè ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʘʤʦʦʙ-

ʨʘʟʦʚʘʥʠʷ. ɽʩʣʠ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ ʚʩʝʭ ʩʦʩʪʘʚʣʷ-

ʶʱʠʭ ʤʦʜʝʣʠ ʜʦʩʪʘʪʦʯʥʦ, ʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʜʘʥʥʦʡ ʩʪʫʧʝʥʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʤʦʤʝʥʪ x
=1 ʠ ʦʙʫʯʘʶʱʠʡʩʷ ʛʦʪʦʚ ʢ ʧʝʨʝʭʦʜʫ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʫʨʦʚʝʥʴ.  

ɼʚʝ ʜʨʫʛʠʝ ʣʠʥʠʠ ʥʘ ʨʠʩ.1 ʠʣʣʶʩʪʨʠʨʫʶʪ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʳʝ ʤʦʜʝʣʴʥʳʝ ʩʣʫʯʘʠ. ʇʝʨʚʳʡ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʙʦʣʴʰʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ (

1<a ), ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ ʠ ʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʘʙʩʮʠʩʩʳ çʪʦʯʢʠ ʧʝ-

ʨʝʢʣʶʯʝʥʠʷè ʥʘ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

çʪʠʧʠʯʥʦʤʫè ʩʣʫʯʘʶ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʪʘʢʠʝ ʦʙʫʯʘʶʱʠʝʩʷ ʦʩʚʘʠʚʘʶʪ ʧʨʦʛʨʘʤʤʫ, ʧʨʠʦʙ-

ʨʝʪʘʶʪ ʦʙʦʟʥʘʯʝʥʥʳʝ ʧʨʦʛʨʘʤʤʦʡ ʫʤʝʥʠʷ, ʥʘʚʳʢʠ 

ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʫʧʝʥʠ ʟʘ ʚʨʝʤʷ 

d-¢¢ 10 x , ʘ ʜʘʣʴʰʝ ʧʨʦʠʩʭʦʜʠʪ ʦʧʝʨʝʞʘʶʱʝʝ 

ʨʘʟʚʠʪʠʝ. ɹʝʟ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʪʘʢʦʤʫ 

ʦʙʫʯʘʶʱʝʤʫʩʷ ʩʪʘʥʦʚʠʪʩʷ ʩʢʫʯʥʦ, ʥʝʠʥʪʝʨʝʩʥʦ, 

ʩʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʷ çʚʩʝʟʥʘʥʠʷè, ʦʪʤʝʯʘʝʪʩʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʘʫʜʠʪʦʨʥʦʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ɺ ʪʝʨʤʠʥʘʭ 

ʣʦʢʫʩʘ ʢʦʥʪʨʦʣʷ [4] ʦʧʨʝʜʝʣʠʤ ʵʪʦʪ ʪʠʧ ʢʘʢ çʠʥʪʝʨ-

ʥʘʣʳè, ʯʴʝ ʧʦʚʝʜʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʫʩʧʝʭʦʚ ʩ ʧʦʤʦʱʴʶ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥ-

ʬʦʨʤʘʮʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʝʡ ʢʦʛʥʠʪʠʚʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʠʥʪʝʨʥʘʣʳ ʠʤʝʶʪ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʨʝʤʝʥ-

ʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʩʦʙʳʪʠʡ, ʢʘʢ ʙʫʜʫʱʝʛʦ, ʪʘʢ ʠ ʧʨʦʰʣʦʛʦ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʚʟʛʣʷʜʘʤʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʜʦʩʪʠ-

ʞʝʥʠʶ ʠʤʝʝʪ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʧʦʣʶʩʝ ʩʚʦʡʩʪʚʘ 

ʥʘʩʪʦʡʯʠʚʦʩʪʠ, ʧʣʘʥʦʤʝʨʥʦʩʪʠ, ʩʪʘʨʘʪʝʣʴʥʦʩʪʠ, 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʘʢʢʫʨʘʪʥʦʩʪʠ ʠ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ. 

ʅʘ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʧʦʣʶʩʝ ʫ ʪʘʢʠʭ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʙʨʝʞʥʦʩʪʴ, ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ 

ʥʝʦʙʷʟʘʪʝʣʴʥʦʩʪʴ. ʇʦʵʪʦʤʫ, ʟʘʯʘʩʪʫʶ ʚʳʧʫʩʢʥʠʢʠ, 

ʦʢʦʥʯʠʚʰʠʝ ʰʢʦʣʫ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʥʘ 

ʧʝʨʚʳʭ ʢʫʨʩʘʭ ʚʫʟʘ ʧʨʠʭʦʜʷʪ ʢ çʪʠʧʠʯʥʦʡè ʥʦʨʤʝ. 

ʉʚʦʝʚʨʝʤʝʥʥʦ ʦʢʘʟʘʥʥʘʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʘʷ ʠ ʤʝʪʦʜʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʵʪʦʡ ʛʨʫʧʧʝ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ 

ʩʪʘʨʪʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʦʯʝʨʝʜʥʦʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʩʪʫʧʝʥʠ [1].  

ɺʪʦʨʦʡ ʩʣʫʯʘʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʩʦ ʩʢʨʦʤʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʚʦʩʧʨʠʷʪʠʷ 

1>>a  ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʙʦʣʴʰʠʤ ʘʙʩʦʣʶʪʥʳʤ 

ʟʥʘʯʝʥʠʝʤ çʪʦʯʢʠ ʧʝʨʝʢʣʶʯʝʥʠʷè. ɺ ʪʝʨʤʠʥʘʭ ʣʦ-

ʢʫʩ-ʢʦʥʪʨʦʣʷ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ çʵʢʩʪʝʨ-

ʥʘʣʘʤè. ʕʢʩʪʝʨʥʘʣʳ ʚʩʝʛʜʘ ʥʘʡʜʫʪ ʦʙʲʷʩʥʝʥʠʝ ʥʝ-

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʢʦʤʧʴʶʪʝʨ ʥʝ ʚʢʣʶʯʘʣʩʷ, ʧʝʜʘʛʦʛ ʥʝʧʦʥʷʪʥʦ ʦʙʲ-

ʷʩʥʠʣ ʟʘʜʘʥʠʝ) ʠʣʠ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ (ʦʧʦʟʜʘʣ, ʧʦ-

ʪʦʤʫ ʯʪʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦʣʛʦ ʥʝ ʙʳʣʦ, ʙʫʜʠʣʴʥʠʢ ʥʝ 

ʟʘʟʚʦʥʠʣ, ʣʠʬʪ ʩʣʦʤʘʣʩʷ ʠ ʪ. ʜ.). ʕʪʘ ʢʘʪʝʛʦʨʠʷ ʥʝ 

ʫʩʧʝʚʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ ʦʩʚʘ-

ʠʚʘʪʴ ʤʘʪʝʨʠʘʣ, ʥʘʭʦʜʷ ʜʣʷ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʦ ʦʧʨʘʚ-

ʜʘʥʠʡ: ʚʨʦʞʜʝʥʥʘʷ ʥʝʛʨʘʤʦʪʥʦʩʪʴ, ʥʝʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʡ ʩʢʣʘʜ ʫʤʘ, ʩʢʫʯʥʦ, ʪʨʫʜʥʦ ʠ ʪ.ʜ. ʅʘʭʦʜʷʩʴ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠʭ ʚʨʝʤʷ ʚʳʭʦʜʘ ʥʘ çʪʦʯʢʫ ʧʝʨʝʢʣʶʯʝ-

ʥʠʷè ʫʚʝʣʠʯʠʚʘʝʪʩʷ d+¢¢ 10 x , ʦʥʠ ʪʝʨʷʶʪ 

çʥʠʪʴ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘè, ʧʝʨʝʩʪʘʶʪ ʧʦʥʠʤʘʪʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʝ ʫʩʧʝʚʘʶʪ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʠʷ, ʪʝ-

ʨʷʶʪ ʤʦʪʠʚʘʮʠʶ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ. ʂʘʢ ʨʝ-

ʟʫʣʴʪʘʪ ï ʧʝʨʝʭʦʜ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʫʧʝʥʴ ʩ çʜʝʬʠ-

ʮʠʪʦʤè ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʥʠʟʢʠʤʠ ʫʨʦʚʥʷʤʠ ʢʦʤ-

ʧʝʪʝʥʮʠʡ. ʕʪʦʡ ʛʨʫʧʧʝ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʦʪʦʚʘ 

ʫʜʝʣʠʪʴ ʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʚʥʠʤʘʥʠʝ, ʥʘʧʨʠʤʝʨ, ʚ 

ʚʠʜʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ ʠ ʪ.ʜ. ɼʣʷ ʵʢʩʪʝʨʥʘ-

ʣʦʚ ʩʚʦʡʩʪʚʝʥʥʦ ʚʥʝʰʥʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʟʘʱʠʪʥʦʝ 

ʧʦʚʝʜʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʘʪʨʠʙʫʮʠʠ ʩʠʪʫʘʮʠʠ ʠʤ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠʤʝʪʴ ʰʘʥʩ ʥʘ ʫʩʧʝʭ. ɺ ʦʙʱʝʤ 

ʧʣʘʥʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʣʶʙʘʷ ʩʠʪʫʘʮʠʷ ʵʢʩ-

ʪʝʨʥʘʣʫ ʞʝʣʘʪʝʣʴʥʘ ʢʘʢ ʚʥʝʰʥʝ ʘʢʪʠʚʥʦ ʩʪʠʤʫʣʠ-

ʨʫʝʤʘʷ, ʧʨʠʯʝʤ ʚ ʩʣʫʯʘʷʭ ʫʩʧʝʭʘ ʧʨʦʠʩʭʦʜʠʪ ʜʝ-

ʤʦʥʩʪʨʘʮʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʆʜʦʙʨʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ 

ʠʤ ʥʝʦʙʭʦʜʠʤʳ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʯʝʤ ʠʥʪʝʨʥʘʣʘʤ. 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʘʢʠʤ ʦʙʫʯʘʶʱʠʤʩʷ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʦʪʦʚʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʧʨʠʥʮʠʧ ʤʦʪʠʚʘʮʠʠ ʫʩʧʝʭʦʤ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ I ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝ-

ʤʝʥʠ ʦʙʫʯʝʥʠʷ, ʘ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʟʥʘʥʠʡ - 

)(xI , ʯʪʦ, ʧʦ ʩʫʪʠ, ʦʟʥʘʯʘʝʪ ʪʨʝʙʦʚʘʥʠʝ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʣʠʯʥʳʤ ʛʨʫʧʧʘʤ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʥʘ ʢʘʞʜʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʵʪʘʧʝ. 

ʋʩʠʣʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʘʥʘʣʦ-

ʛʠʯʥʦʡ ʤʠʢʨʦʤʦʜʝʣʴʶ, ʦʪʨʘʞʘʶʱʝʡ ʝʛʦ ʢʚʘʣʠʬʠ-

ʢʘʮʠʶ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʝ ʢʘʯʝʩʪʚʘ. ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʧʘʨʫ çʦʙʫʯʘʶ-

ʱʠʡʩʷ-ʧʨʝʧʦʜʘʚʘʪʝʣʴè, ʢʘʢ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ 

ʩʠʩʪʝʤʫ, ʪʦ ʭʘʨʘʢʪʝʨʥʳʡ ʚʠʜ ʟʘʚʠʩʠʤʦʩʪʠ ʟʘʪʨʘʪ 

ʦʙʱʝʩʪʚʝʥʥʦ-ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ ʨʦʩʪʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʦʪʜʘʯʠ ʦʙʫ-

ʯʘʶʱʝʛʦ (ʧʝʜʘʛʦʛʘ) ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.2  
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ʈʠʩ.2 ɿʘʚʠʩʠʤʦʩʪʠ ʟʘʪʨʘʪ ʦʙʱʝʩʪʚʝʥʥʦ-ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʦʙʫʯʘʶʱʝ-

ʛʦʩʷ ʠ ʦʪʜʘʯʠ ʧʝʜʘʛʦʛʘ 

 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʝ ʟʦʥʳ ʧʦ ʦʩʠ çt, 

ʚʨʝʤʷè: ʜʠʘʧʘʟʦʥ (0-1) ï ʥʝʦʙʭʦʜʠʤʦʝ ʚʨʝʤʷ ʨʝʘʣʠ-

ʟʘʮʠʷ ʧʦʪʝʥʮʠʘʣʘ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʧʦʩʦʙʥʦʩʪʷʤ ʠ ʣʠʯʥʦʩʪʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ; ʜʠʘʧʘʟʦʥ (1-4) ï ʚʦʟʤʦʞʥʦʩʪʠ ʨʝ-

ʘʣʠʟʘʮʠʡ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʧʝʜʘ-

ʛʦʛʘ, ʪʘʢʞʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ. ɺʠʜ 

ʦʪʜʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʩʣʦʚʣʝʥ ʩʧʦʩʦʙʥʦʩʪʷʤʠ 

ʠ ʛʣʫʙʠʥʦʡ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʤʦʜʝʣʠ çʦʙʫʯʘ-

ʶʱʠʡʩʷè, ʘ ʜʣʷ ʤʦʜʝʣʠ çʧʨʝʧʦʜʘʚʘʪʝʣʴè ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʠʟʤʦʤ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʣʠʯʥʦ-

ʩʪʠ ʧʝʜʘʛʦʛʘ. ɺ ʩʚʷʟʠ ʩ ʢʘʯʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʚʳ-

ʜʝʣʝʥʥʳʭ ʟʦʥ, ʨʘʩʩʤʦʪʨʠʤ ʚʳʜʝʣʝʥʥʳʝ 

ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢ-

ʪʦʨʠʡ ʤʦʜʝʣʝʡ ʤʠʢʨʦʫʨʦʚʥʷ. ʄʦʜʝʣʴʥʳʝ ʪʨʘʝʢʪʦ-

ʨʠʠ ʦʪʨʘʞʘʶʪ ʣʠʯʥʳʝ ʢʘʯʝʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʩʦʮʠʘʣʴʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʧʨʠʩʫʱʠʤʠ ʵʣʝʤʝʥʪʘʤ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʤʦʜʝʣʠ.  

ɺʢʣʘʜ ʦʙʱʝʩʪʚʘ, ʢʘʢ ʠʥʚʝʩʪʦʨʘ ʚ ʩʠʩʪʝʤʫ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʦʪʜʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ: 

ʨʝʛʫʣʷʨʥʳʝ (ʣʠʥʝʡʥʳʝ); ʘʜʜʠʪʠʚʥʳʝ (ʩʪʫʧʝʥʯʘʪʳʝ) 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʛʨʘʥʠʮʘʭ ʫʯʝʙʥʦʛʦ ʠ ʢʘʣʝʥʜʘʨʥʦʛʦ 

ʛʦʜʘ; ʠʥʠʮʠʘʪʠʚʥʳʝ; ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠ ʜʨ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʦʪʜʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʚʦʟ-

ʤʦʞʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʤʦʜʝʣʝʡ ʤʠʢʨʦ-

ʫʨʦʚʥʷ.  

 

ʊʘʙʣ.1. 

ʊʠʧʦʣʦʛʠʯʝʩʢʠʝ ʪʨʘʝʢʪʦʨʠʠ ʤʦʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʆʙʫʯʘʶʱʠʡʩʷ ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʆʙʱʝʩʪʚʦ (ʀʥʚʝʩʪʦʨ) 

ʙʘʟʦʚʘʷ 

 

ʥʘʯʠʥʘʶʱʠʡ 

 

ʩʪʫʧʝʥʯʘʪʳʝ 

 
ʩʧʦʩʦʙʥʳʡ (ʙʳʩʪʨʳʡ) 

 

ʢʨʠʟʠʩʥʳʡ 

 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ 

 
ʤʝʜʣʝʥʥʳʡ 

 
 

ʵʥʪʫʟʠʘʩʪ (ʥʦʚʘʪʦʨ) 

 

ʢʦʥʲʶʥʢʪʫʨʥʳʝ 
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ʥʝʤʦʪʠʚʠʨʦʚʘʥʥʳʡ 

 

ʙʝʟʨʘʟʣʠʯʥʳʡ 

 

ʦʪʯʝʪʥʳʝ 

 
ʫʩʪʦʡʯʠʚʳʡ 

 

ʧʨʘʢʪʠʢ 

 

ʨʘʚʥʦʤʝʨʥʳʝ 

 
 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʪʨʘʝʢʪʦʨʠʡ ʦʪʨʘʞʘʶʪ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʫʩʚʦʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

(ʚʠʜ ʢʨʠʚʦʡ) ʠ ʢʦʣʠʯʝʩʪʚʦ ʫʩʠʣʠʡ ʜʣʷ ʵʪʦʛʦ (ʧʣʦ-

ʱʘʜʴ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʢʨʠʚʦʡ ʠ ʦʩʴʶ ʘʙʩʮʠʩʩ). 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʧʦʩʦʙʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʦʙʣʘʜʘ-

ʪʝʣʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʠʥʪʝʨʥʘʣʴʥʦʛʦ ʪʠʧʘ ʣʦʢʫʩʘ 

ʢʦʥʪʨʦʣʷ, ʣʝʛʢʦ ʚʦʩʧʨʠʥʠʤʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣ ʦʙʱʝ-

ʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʠʣʠʷ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʤʝʥʝʝ 

ʩʧʦʩʦʙʥʦʛʦ, ʩ ʧʨʠʩʫʱʠʤ ʵʢʩʪʝʨʥʘʣʴʥʳʤ ʪʠʧʦʤ 

ʢʦʥʪʨʦʣʷ ʚʦʣʝʚʳʭ ʫʩʠʣʠʡ (ʤʝʜʣʝʥʥʦʛʦ). ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʣʝʛʢʦʩʪʴ ʦʩʚʦʝʥʠʷ ʚʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ ʥʝ ʦʟʥʘ-

ʯʘʝʪ, ʯʪʦ ʪʘʢʞʝ ʣʝʛʢʦ ʙʫʜʝʪ ʜʘʣʴʰʝ. ɺʘʨʠʘʥʪ ʪʨʘʝʢ-

ʪʦʨʠʠ çʫʩʪʦʡʯʠʚʳʡè, ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʩ ʛʨʘʥʠʯʥʳʤ ʪʠʧʦʤ ʣʦʢʘʣʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ. ɽʩʣʠ 

ʧʨʦʧʘʜʘʝʪ ʤʦʪʠʚʘʮʠʷ ʢ ʧʦʣʫʯʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʜʘʥʥʦʡ ʩʪʫʧʝʥʠ, ʪʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʤʦʜʝʣʠ, 

çʩʘʤʦʧʦʜʢʣʶʯʝʥʠʝè ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʜʣʷ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʦʙʫ-

ʯʘʶʱʠʡʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʛʦʪʦʚ ʢ ʧʝ-

ʨʝʭʦʜʫ ʥʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ. ʊʘʢʦʤʫ ʪʠʧʫ, ʢʘʢ 

ʥʠʢʦʤʫ, ʥʫʞʥʘ ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜ-

ʜʝʨʞʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʊʘʢ ʞʝ ʜʣʷ ʥʠʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝ-

ʥʠʝ ʠʤʝʝʪ ʧʨʠʥʮʠʧ ʤʦʪʠʚʘʮʠʠ ʫʩʧʝʭʦʤ. 

ɺʘʨʠʘʥʪʳ ʪʨʘʝʢʪʦʨʠʡ ʵʣʝʤʝʥʪʘ ʤʦʜʝʣʠ çʇʨʝ-

ʧʦʜʘʚʘʪʝʣʴè ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ. 

ʇʦʪʝʥʮʠʘʣ ʧʝʜʘʛʦʛʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʣʦʱʘʜʠ ʧʦʜ 

ʢʨʠʚʦʡ. ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʪʘʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. ʋʩʧʝʰʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʤʝʪʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʥʦ ʠ ʦʧʨʝʜʝʣʝʥ-

ʥʳʤ ʫʨʦʚʥʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʚʳʩʪʫʧʘʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ɺ.ʀ. ʉʣʦʙʦʜʯʠʢʦʚʘ [5], ʩʫʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʥʝ ʪʦʣʴʢʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ çʨʝʬʣʝʢʩʠʨʦʚʘʪʴ ʦʩʥʦʚʘʥʠʷ ʠ 

ʩʨʝʜʩʪʚʘ ʚʦ ʚʩʝʡ ʧʦʣʥʦʪʝ ʝʝ ʥʦʨʤʘʪʠʚʥʦʡ ʩʪʨʫʢ-

ʪʫʨʳè. ɺʳʜʝʣʝʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʠʧʦʚʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʩʣʝʜʫʶʱʠʤʠ ʦʪ-

ʣʠʯʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

ʥʘʯʠʥʘʶʱʠʡ ï ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʦʨʠʝʥʪʘʮʠʷ 

ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʣʝʟʥʦʩʪʴ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʫʩʧʝʰʥʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ; 

ʧʨʘʢʪʠʢ ï ʚʳʩʦʢʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦ-

ʚʝʥʴ, ʫʤʝʥʠʝ ʩʣʫʰʘʪʴ, ʜʠʧʣʦʤʘʪʠʯʥʦʩʪʴ, ʵʤʦʮʠʦ-

ʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ; 

ʢʨʠʟʠʩʥʳʡ ï ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘ-

ʪʫʩ, ʥʠʟʢʘʷ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ; 

ʥʦʚʘʪʦʨ ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʘ ʠ ʩʘʤʦ-

ʢʦʥʪʨʦʣʷ, ʨʝʰʠʪʝʣʴʥʦʩʪʴ, ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʠʥʥʦʚʘ-

ʮʠʠ; 

ʨʘʚʥʦʜʫʰʥʳʡ ï ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʣʠʯʥʳʡ ʢʦʤ-

ʬʦʨʪ ʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ çʚʳ-

ʛʦʨʘʥʠʝè. 

ɸʥʘʣʠʟʦʤ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʣʠʯ-

ʥʦʩʪʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʡ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ, ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʩʪʘʛʥʘʮʠʠ ʟʘʚʠʩʷʪ ʦʪ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʝʜʘʛʦʛʘ ʢ ʩʘʤʦʤʫ ʩʝʙʝ, ʢ 

ʜʨʫʛʠʤ, ʭʘʨʘʢʪʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʨʝ-

ʩʫʨʩʦʚ. ɺ ʨʷʜʫ ʧʨʠʯʠʥ ʚʣʠʷʶʱʠʭ ʥʘ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʣʠʯʥʦʩʪʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʦʞʥʦ ʫʢʘʟʘʪʴ: 

- ʦʪʩʫʪʩʪʚʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ; 

- ʥʠʟʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʜ ʩʦʙʦʡ; 

- ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʘʜʝʢʚʘʪʥʳʭ ʩʠʪʫʘ-

ʮʠʠ ʨʝʰʝʥʠʡ; 

- ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʩʚʦʝʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ. 
ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʨʝʦʙʣʘʜʘʶʱʝʤ 

ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʬʦʥʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ. ʈʘʟʨʝʰʝʥʠʝ ʢʨʠʟʠʩʦʚ ʢʨʦʝʪʩʷ ʚ ʤʦʙʠʣʠʟʘʮʠ-
ʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʷʭ ʧʝʜʘʛʦʛʘ, ʝʛʦ ʚʦʣʝʚʳʭ ʢʘʯʝ-
ʩʪʚʘʭ, ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʷʭ, ʢʦʤʧʝʪʝʥʪʥʦʡ ʨʝ-
ʘʢʮʠʠ ʥʘ ʩʠʪʫʘʮʠʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʩʧʦʩʦʙʥʦʩʪʠ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ 
ʧʨʘʢʪʠʢʫ [6]. ʉ ʧʦʟʠʮʠʡ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʜ-
ʭʦʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ ʧʝʜʘʛʦʛʘ 
ʩʚʷʟʘʥʘ ʩ ʧʦʣʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʩʝʙʷ ʚ ʧʨʦ-
ʮʝʩʩʝ ʞʠʟʥʝʥʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ 
ʞʠʟʥʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. ɼʝʪʝʨʤʠʥʘʥʪʳ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʩʪʝʧʝʥʴ 
ʧʨʠʥʷʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ; ʨʝʬʣʝʢ-
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ʩʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ; ʧʩʠ-
ʭʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʬʦʨʪ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ; ʧʦʪʨʝʙ-
ʥʦʩʪʴ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠ 
ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ.  
ɺʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ ʵʣʝ-

ʤʝʥʪʦʚ ʤʦʜʝʣʠ ʩʚʷʟʘʥʳ ʩʦ ʦʙʱʝʡ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠ-
ʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʥʘ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʩʪʫʧʝʥʷʭ, 
ʪʘʢ ʠ ʚ ʥʝʢʦʪʦʨʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ. ʊʘʢ ʦʜʥʦʡ 
ʠʟ ʩʪʨʘʪʝʛʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʨʘʟʣʠʯʥʦʡ ʥʘʯʘʣʴʥʦʡ 
ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ 

ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩ ʪʝʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ ʧʨʠ 
ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʪʫʧʝʥʠ ʢ ʜʨʫ-
ʛʦʡ ʫʨʦʚʝʥʴ ʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫʚʝʣʠʯʠʚʘʣʩʷ. ʀʣʠ 
ʩʪʨʘʪʝʛʠʷ ʚʳʷʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʥʘʠʙʦʣʝʝ ʦʜʘʨʝʥ-
ʥʳʭ, ʰʠʨʦʢʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʠʭ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʞʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʙʨʘʟʦʚʘʥʠʷ. 
ʀʣʠ ʩʤʝʰʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʟʘʠʥʪʝʨʝ-
ʩʦʚʘʪʴ ʦʜʘʨʝʥʥʳʭ ʠ ʧʦʜʜʝʨʞʘʪʴ ʦʪʩʪʘʶʱʠʭ. 
ʇʨʠʚʝʜʝʤ ʚ ʪʘʙʣʠʮʝ 2 ʤʦʜʝʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ 

ʧʘʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʝʡ ʤʠʢʨʦ-
ʫʨʦʚʥʷ çʦʙʫʯʘʶʱʠʡʩʷ - ʧʝʜʘʛʦʛè ʠ çʧʝʜʘʛʦʛ - ʠʥʚʝ-
ʩʪʦʨè. 

ʊʘʙʣʠʮʘ 2 

ʄʦʜʝʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʧʘʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʦʜʝʣʝʡ ʤʠʢʨʦʫʨʦʚʥʷ 

ʄʦʜʝʣʠ çʆʙʫʯʘʶʱʠʡʩʷ (ʆ) ï ʇʨʝʧʦʜʘʚʘʪʝʣʴ (ʇ)è 

ʘ. çʆè - ʥʝʤʦʪʠʚʠʨʦʚʘʥʥʳʡ  

 çʇè - ʢʨʠʟʠʩʥʳʡ 

ʙ. çʆè - ʥʝʤʦʪʠʚʠʨʦʚʘʥʥʳʡ  

 çʇè ï ʵʥʪʫʟʠʘʩʪ 

ʘ. çʆè - ʫʩʪʦʡʯʠʚʳʡ  

 çʇè-ʵʥʪʫʟʠʘʩʪ 

ʙ. çʆè - ʫʩʪʦʡʯʠʚʳʡ  

 çʇè ï ʨʘʚʥʦʜʫʰʥʳʡ 

  
ʄʦʜʝʣʠ çʀʥʚʝʩʪʦʨ - ʇʨʝʧʦʜʘʚʘʪʝʣʴè 

ʘ. çʀè - ʢʦʥʲʶʥʢʪʫʨʥʳʡ  

çʇè-ʵʥʪʫʟʠʘʩʪ 

ʙ. çʀè - ʢʦʥʲʶʥʢʪʫʨʥʳʡ  

çʇè ïʥʘʯʠʥʘʶʱʠʡ 

ʘ. çʀè - ʩʪʫʧʝʥʯʘʪʳʡ  

çʇè-ʵʥʪʫʟʠʘʩʪ 

ʙ. çʀè - ʣʠʥʝʡʥʳʡ  

çʇè ï ʨʘʚʥʦʜʫʰʥʳʡ 

  
 
ʄʦʜʝʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ çʧʘʨʳè ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʝ ʨʝʰʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʧʨʠ-
ʩʫʪʩʪʚʫʶʪ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʥʘ ʨʘʟʥʳʭ ʦʙʨʘʟʦ-
ʚʘʪʝʣʴʥʳʭ ʵʪʘʧʘʭ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʚʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʘʨʘʭ. ʊʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʦʚʘʪʦʨʩʢʠʤ ʪʠʧʦʤ, ʫʩʧʝʰʥʦ 
ʚʦʟʜʝʡʩʪʚʫʶʪ ʜʘʞʝ ʥʝʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʦʙʫʯʘʶ-
ʱʠʭʩʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ, ʧʫʩʪʴ ʠ ʩ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʦʩʪʠʞʝ-
ʥʠʡ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʟʘʚʝʨʰʘʪʴ ʦʯʝʨʝʜʥʦʡ ʦʙʨʘʟʦ-
ʚʘʪʝʣʴʥʳʡ ʵʪʘʧ (ʥʘ ʦʙʦʠʭ ʨʠʩʫʥʢʘʭ ʚʝʨʭʥʠʝ ʢʨʠʚʳʝ 
çʘè). ɺ ʤʦʜʝʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʝʩʣʠ ʚ ʧʘʨʝ ʩʦ ʩʪʦʨʦʥʳ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ çʚʳʩʪʫʧʘʝʪè ʯʝʣʦʚʝʢ ʩ ʵʣʝʤʝʥʪʘʤʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ çʚʳʛʦʨʘʥʠʷè ʠʣʠ ʧʩʠʭʦʣʦʛʠʯʝ-
ʩʢʦʡ ʫʩʪʘʣʦʩʪʠ, ʪʦ, ʜʘʞʝ ʜʣʷ ʚʧʦʣʥʝ ʫʩʪʦʡʯʠʚʳʭ ʧʦ 
ʪʠʧʫ ʚʦʩʧʨʠʷʪʠʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦ-
ʩʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ, ʩʫʤʤʘ ʧʨʠʣʘʛʘʝ-
ʤʳʭ ʫʩʠʣʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʜʣʷ ʥʝ-
ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦ 
ʙʦʣʴʰʦʡ (ʥʘ ʦʙʦʠʭ ʨʠʩʫʥʢʘʭ ʥʠʞʥʠʝ ʢʨʠʚʳʝ çʙè). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʛʠʧʦ-

ʪʝʟʳ ʦ ʪʦʤ, ʯʪʦ  

- ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʣʠʯʥʳʝ ʢʘʯʝʩʪʚʘ ʧʝʜʘ-
ʛʦʛʘ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʧʦʩʦʙ-
ʥʳʤʠ ʦʢʘʟʘʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʦʙʫʯʘʶʱʠʭʩʷ (ʄʦʜʝʣʠ çʆʙʫʯʘʶʱʠʡʩʷ 
(ʆ) ï ʇʨʝʧʦʜʘʚʘʪʝʣʴ (ʇ)è); 

- ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʚʣʦʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʝ-
ʜʘʛʦʛʠʯʝʩʢʦʡ çʦʪʜʘʯʝè ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 
ʦʥʠ ʘʜʝʢʚʘʪʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠʯʥʳʤ ʧʨʠʥʮʠʧʘʤ 
ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʧʝʜʘʛʦʛʘ (ʄʦʜʝʣʠ çʀʥʚʝʩʪʦʨ - ʇʨʝ-
ʧʦʜʘʚʘʪʝʣʴè). 
ʈʘʩʰʠʨʝʥʠʝ ʧʦʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʦ-

ʚʝʩʪʠ ʧʫʪʝʤ ʟʘʤʝʥʳ ʤʦʜʝʣʠ ʤʠʢʨʦʫʨʦʚʥʷ çʦʙʫʯʘʶ-
ʱʠʡʩʷè, ʧʦʩʪʘʚʠʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 
ʩʚʦʡʩʪʚʘʤ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʛʨʫʧʧʦʚʫʶ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʫ ʫʯʝʙʥʦʡ ʛʨʫʧʧʳ (ʢʣʘʩʩʘ) ʧʦ ʚʳʨʘʞʝʥʥʦʩʪʠ 
ʣʦʢʫʩʘ ʢʦʥʪʨʦʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʤʦʜʝʣʠʨʦʚʘʪʴ 
ʪʨʘʝʢʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ 
ʚ ʙʠʥʘʨʥʦʡ ʧʘʨʝ çʫʯʝʙʥʘʷ ʛʨʫʧʧʘ - ʧʨʝʧʦʜʘʚʘʪʝʣʴè. 
ɺ ʪʘʙʣʠʮʝ 3 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʘʯʝʩʪʚʝʥʥʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ ʩʠ-
ʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ çʦʙʫʯʘʶʱʠʡʩʷè, çʧʨʝʧʦʜʘʚʘ-
ʪʝʣʴè, çʠʥʚʝʩʪʠʮʠʠè. ɺʳʜʝʣʝʥʥʘʷ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ 
ʢʨʠʚʘʷ, ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʘʶʱʝʡ ʪʨʘʝʢʪʦʨʠʝʡ ʨʘʟʚʠ-
ʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʪʜʝʣʴʥʦʤ ʵʪʘʧʝ.  
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ʊʘʙʣ. 3. 
ʄʦʜʝʣʴʥʳʝ ʪʨʠʘʜʳ çʆʙʫʯʘʶʱʠʡʩʷ ï ʇʝʜʘʛʦʛ ï ʀʥʚʝʩʪʠʮʠʠè. 

ɺʘʨʠʘʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʦʩʪʘʚʣʷʶʱʠʝ ʠ ʠʪʦʛʦʚʳʝ ʪʨʘʝʢʪʦʨʠʠ 

çʆè - ɹʳʩʪʨʳʡ (ʚ)  
çʇè - ʕʥʪʫʟʠʘʩʪ ï (ʘ) 
çʀè - ʧʝʨʠʦʜʠʯʝʩʢʠʝ (ʩ) 

 

çʆè - ʋʩʪʦʡʯʠʚʳʡ (ʚ)  
çʇè - ʂʨʠʟʠʩʥʳʡ ï (ʘ) 
çʀè - ʂʦʥʲʶʥʢʪʫʨʥʳʝ (ʩ) 

 

çʆè - ɹʘʟʦʚʳʡ (ʚ)  
çʇè - ʕʥʪʫʟʠʘʩʪ ï (ʘ) 
çʀè - ʉʪʫʧʝʥʯʘʪʳʝ (ʩ) 

 
 
ɸʥʘʣʠʟ ʧʦʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʩ ʠʥʥʦʚʘʮʠ-
ʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʚ ʩʚʦʝʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝ-
ʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʜʝʨʞʘʥʥʳʝ ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝ-
ʩʢʠʤʠ ʩʪʠʤʫʣʘʤʠ, ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʥʳʝ 
ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʫʩʧʝʰʥʦ 
ʨʝʘʣʠʟʫʶʪ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦ-
ʮʝʩʩʝ. ʀʤʝʥʥʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʝ ʛʨʫʧʧʦ-
ʚʦʛʦ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ 
ʣʠʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʘʢ ʦʙʫʯʘʶʱʠʭʩʷ, ʪʘʢ ʠ ʧʨʝ-
ʧʦʜʘʚʘʪʝʣʝʡ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʚʳʧʫʩʢʥʠʢʦʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʤʦ-
ʜʝʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠ-
ʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʜʣʷ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʡ ʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 
ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʚʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, 
ʥʝ ʪʦʣʴʢʦ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠ-
ʥʝʥʠʷʭ.  
ʂʘʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʝʡ ʤʠʢʨʦ-

ʫʨʦʚʥʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝ-
ʪʝʥʮʠʡ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʘ 
ʩʦʝʜʠʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ çʰʢʦʣʳ ʠ ʞʠʟʥʠè ʧʦʟʚʦʣʠʪ 
ʧʦʣʫʯʠʪʴ ʨʝʘʣʴʥʳʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ, ʘ ʥʝ ʘʙ-
ʩʪʨʘʢʪʥʳʡ ʦʪʪʦʨʛʘʝʤʳʡ ʧʨʦʜʫʢʪ, ʧʨʦʠʟʚʝʜʝʥʥʳʡ 

ʩʪʫʜʝʥʪʦʤ (ʫʯʝʥʠʢʦʤ) ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʩʦ-
ʜʝʡʩʪʚʠʠ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘ-
ʥʠʷ. 
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ɺʆʉʇʀʊɸʅʀɽ ɼʀʉʎʀʇʃʀʅʀʈʆɺɸʅʅʆʉʊʀ ʉʊɸʈʐʀʍ ʇʆɼʈʆʉʊʂʆɺ ɺ ʇʈʆʎɽʉʉɽ 

ɿɸʅʗʊʀʁ ɽɼʀʅʆɹʆʈʉʊɺɸʄʀ 

 

ɿʘʭʘʨʢʠʚ ʉ.ʁ. 

ʘʩʧʠʨʘʥʪ ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʚʦʩʧʠʪʘʥʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʋʢʨʘʠʥʳ 

 

EDUCATION OF DISCIPLINE OF SENIOR TEENAGERS IN THE PROCESS OF MARTIAL ARTS  

 

Zakharkiv S. 

Post-graduate student of the Institute of Education Problems of the National Academy of Pedagogical Sci-

ences of Ukraine 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʦʜʪʚʝʨʞʜʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪ-

ʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ ʠ ʨʘʩʢʨʳʪʦ ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʤʝʪʦʜʳ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ 7-9 ʢʣʘʩʩʦʚ ʩʨʝʜʩʪʚʘʤʠ ʝʜʠʥʦʙʦʨʩʪʚ, ʢʨʠʪʝʨʠʠ, ʧʦ-

ʢʘʟʘʪʝʣʠ ʠ ʫʨʦʚʥʠ ʚʦʩʧʠʪʘʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʳ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʦʩʧʠʪʘʥʠʝ 

ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʦʙʱʝʛʦ 

ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʘʩʢʨʳʪʦ ʟʥʘʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʜʠʩ-

ʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʠ ʘʢʮʝʥʪʠʨʦʚʘʥʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ ʢ ʟʘʥʷʪʠʷʤ ʝʜʠ-

ʥʦʙʦʨʩʪʚʘʤʠ. 

Abstract 

The article confirms the urgency of the problem of educating the discipline of older adolescents in the process 

of martial arts and reveals the content of experimental work. Effective methods of education of discipline of pupils 

of 7-9 classes by means of martial arts, criteria, indicators and levels of education of the researched problem are 

considered. To this end, the education of discipline of older adolescents in the process of martial arts in general 

secondary education is analyzed. The importance of organizational and pedagogical conditions for the education 

of discipline is revealed and the need to involve older teenagers in martial arts is emphasized. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʴ, ʚʦʩʧʠʪʘʥʠʝ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ, ʩʪʘʨʰʠʝ ʧʦʜʨʦʩʪʢʠ, 

ʝʜʠʥʦʙʦʨʩʪʚʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

Keywords: discipline, education of discipline, senior teenagers, martial arts, organizational and pedagogical 

conditions. 

 

ʇʨʦʙʣʝʤʘ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ 

ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨ-

ʩʪʚʘʤʠ ʟʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʝʜʴ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʩʜʝʣʘʥʥʳʝ ʟʘʤʝʪʥʳʝ ʰʘʛʠ ʚ ʨʝʰʝʥʠʠ ʟʘ-

ʜʘʯ ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ, ʧʨʦʙʣʝʤʘ ʧʦʣʥʦʩʪʴʶ ʥʝ 

ʨʝʰʝʥʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ. ʇʦʵʪʦʤʫ 

ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʝʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʧʨʦʙʣʝʤʘ ʚʦʩʧʠʪʘ-

ʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʪʨʝʙʫʝʪ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʦʪʥʦ-

ʰʝʥʠʷ ʫʯʝʥʳʭ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʘ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʙʱʝʩʪʚʘ ʚ ʚʦʩʧʠʪʘʥʠʠ ʜʠʩʮʠʧʣʠ-

ʥʠʨʦʚʘʥʥʦʡ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ, ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʤʦʣʦʜʝʞʠ, ʝʝ ʩʘʤʦʨʘʟʚʠʪʠʷ. 

ʇʨʦʙʣʝʤʫ ʚʦʩʧʠʪʘʥʠʷ ʤʦʨʘʣʴʥʦ-ʚʦʣʝʚʳʭ ʢʘ-

ʯʝʩʪʚ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ ʠʩʩʣʝʜʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʀ. ɹʝʭ, ɸ. ɹʦ-

ʨʝʡʢʦ, ɺ. ɾʝʣʘʥʦʚʘ, ɾ. ʂʦʥʜʘʢʦʚʘ, ʉ. ʇʝʪʨʠʛʠʥ, ɾ. 

ʉʪʝʣʴʤʘʰʫʢ, ɸ. ʊʠʥʷʢʦʚ ʠ ʜʨʫʛʠʝ. ɺʦʩʧʠʪʘʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʩʧʦʨʪʘ ʥʘ 

ʩʦʠʩʢʘʪʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʨʘʞʝʥʳ ʚ ʥʘʫʯʥʳʭ ʪʨʫ-

ʜʘʭ ɺ. ɸʨʝʬʴʝʚʘ, ɼ. ɹʠʥʝʮʢʦʛʦ, ʄ. ɿʫʙʘʣʠʷ, ʅ. ʂʘ-

ʩʠʯ, ʄ. ʊʠʤʯʠʢʘ ʠ ʜʨʫʛʠʭ. ʊʘʢʞʝ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʪʦʨʳʭ ʨʘʩʢʨʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʜʠʥʦʙʦʨʩʪʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ 

ʤʦʨʘʣʴʥʦ-ʚʦʣʝʚʳʭ ʢʘʯʝʩʪʚ ʰʢʦʣʴʥʠʢʦʚ (ʃ. ɸʚʜʦ-

ʥʠʥ, ʉ. ɿʘʭʘʨʢʠʚ, ɽ. ɽʨʝʤʝʥʢʦ, ɸ. ʉʝʤʝʥʶʰʢʦ, ɺ. 

ʉʝʥ ʠ ʜʨʫʛʠʝ). ɹʣʘʛʦʜʘʨʷ ʠʟʫʯʝʥʠʶ ʠ ʘʥʘʣʠʟʫ ʥʘʫʯ-

ʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʚʦʩʧʠ-

ʪʘʥʠʝ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ 

ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫ-

ʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʥʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʩʦʚʨʝʤʝʥʥʦʡ ʫʯʘʱʝʡʩʷ ʤʦʣʦʜʝʞʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʎʝʣʴ ʩʪʘʪʴʠ. ʈʘʩʢʨʳʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜ-

ʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ. 

ʉ ʧʦʤʦʱʴʶ ʠʟʫʯʝʥʠʷ ʣʠʪʝʨʘʪʫʨʳ [2, 3, 4, 5] ʠ 

ʦʧʳʪʘ ʧʨʘʢʪʠʢʦʚ, ʥʘʤ ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜʳ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʦ ʩʪʘʨʰʠʤʠ ʧʦʜʨʦʩʪʢʘʤʠ ʚ 

ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʢʨʠʪʝʨʠʠ, ʧʦʢʘʟʘʪʝʣʠ ʠ ʫʨʦʚʥʠ ʚʦʩ-

ʧʠʪʘʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʳ. 

ɹʣʘʛʦʜʘʨʷ ʦʙʦʙʱʝʥʠʶ ʥʘʫʯʥʳʭ ʨʘʙʦʪ [2, 3, 4, 5] 

ʧʦ ʧʨʦʙʣʝʤʝ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʫʯʘ-

ʱʠʭʩʷ ʩʨʝʜʥʠʭ ʢʣʘʩʩʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨ-

ʩʪʚʘʤʠ ʥʘʤʠ ʫʪʦʯʥʝʥʳ ʢʨʠʪʝʨʠʠ ʠ ʠʭ ʧʦʢʘʟʘʪʝʣʠ. ʇʦ-

ʟʥʘʚʘʪʝʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʦʪʨʘʞʘʝʪʩʷ ʚ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʷʭ ʢʘʢ: ʦʩʦʟʥʘʥʠʝ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʢʘʢ 

ʤʦʨʘʣʴʥʦ-ʚʦʣʝʚʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʩʧʦʨʪʠʚ-

ʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ; ʧʦʥʠʤʘʥʠʝ ʜʠʩʮʠʧʣʠʥʠ-

ʨʦʚʘʥʥʦʩʪʠ ʢʘʢ ʚʘʞʥʦʛʦ ʫʩʣʦʚʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʦ 

ʩʚʝʨʩʪʥʠʢʘʤʠ ʠ ʚʟʨʦʩʣʳʤʠ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʨʦ-

ʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ; ʟʥʘʥʠʝ ʧʨʘʚʠʣ ʧʦʚʝ-
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ʜʝʥʠʷ, ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʧʦʨʪʠʚʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ 

ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ. ʕʤʦʮʠʦʥʘʣʴʥʦ-

ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ ʦʪʨʘʞʘʝʪʩʷ ʚ ʪʘʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʷʭ ʢʘʢ: ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʝʜʠʥʦʙʦʨ-

ʩʪʚʘʤ; ʞʝʣʘʥʠʝ ʠ ʤʦʪʠʚʳ ʜʝʡʩʪʚʦʚʘʪʴ, ʙʳʪʴ ʜʠʩʮʠ-

ʧʣʠʥʠʨʦʚʘʥʥʳʤ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʠ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ; ʞʝʣʘʥʠʝ ʩʦ-

ʙʣʶʜʘʪʴ ʜʠʩʮʠʧʣʠʥʫ ʚʦ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʩʧʦʨʪʠʚʥʳʭ ʧʨʘʚʠʣ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦ-

ʙʦʨʩʪʚʘʤʠ. ʂʨʠʪʝʨʠʡ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʦʪʦʙ-

ʨʘʞʘʝʪʩʷ ʚ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʢ: ʛʦʪʦʚʥʦʩʪʴ 

ʧʨʦʷʚʣʷʪʴ ʨʝʰʠʪʝʣʴʥʦʩʪʴ, ʥʘʩʪʦʡʯʠʚʦʩʪʴ, ʫʧʦʨʩʪʚʦ 

ʥʘ ʦʩʥʦʚʝ ʛʣʫʙʦʢʦʛʦ ʦʩʦʟʥʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦ-

ʩʪʠ; ʩʪʨʝʤʣʝʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʚʦʣʝʚʦʛʦ ʧʦʩʪʫʧʢʘ, ʚʳ-

ʜʝʨʞʢʠ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ; ʩʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʥʘ ʩʘʤʦʜʠʩʮʠʧʣʠʥʘ, ʩʦʟʥʘʪʝʣʴʥʦʝ ʧʨʠʥʷʪʠʝ 

ʝʜʠʥʦʙʦʨʩʪʚ ʠ ʬʠʟʢʫʣʴʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʚʝ-

ʜʝʥʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʦʪʨʘʞʘʝʪʩʷ ʚ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʢʘʢ: ʧʨʦʷʚʣʝʥʠʝ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ, ʦʨʛʘʥʠʟʦ-

ʚʘʥʥʦʩʪʠ, ʚʳʜʝʨʞʢʠ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨ-

ʩʪʚʘʤʠ; ʫʤʝʥʠʝ ʚʳʧʦʣʥʷʪʴ ʦʙʷʟʘʥʥʦʩʪʠ, ʩʧʦʨʪʠʚʥʳʝ 

ʧʨʘʚʠʣʘ, ʩʦʟʥʘʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚ ʟʘʥʷʪʠʷʭ ʧʦ ʝʜʠʥʦ-

ʙʦʨʩʪʚʘʤ ʠ ʩʦʨʝʚʥʦʚʘʥʠʷʭ; ʩʘʤʦʨʝʛʫʣʷʮʠʷ ʧʦʚʝʜʝʥʠʷ, 

ʥʘʩʪʦʡʯʠʚʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ. 

ʉʦʛʣʘʩʥʦ ʫʪʦʯʥʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʠ ʧʦʢʘʟʘʪʝʣʷʤ 

ʚʦʩʧʠʪʘʥʥʦʩʪʠ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜ-

ʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ ʦʧʨʝʜʝ-

ʣʝʥʳ ʫʨʦʚʥʠ (ʧʨʦʜʫʢʪʠʚʥʳʡ, ʠʟʙʠʨʘʪʝʣʴʥʳʡ, ʧʘʩʩʠʚ-

ʥʳʡ). 

ʊʘʢʞʝ, ʤʝʪʦʜʠʢʘ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥ-

ʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦ-

ʙʦʨʩʪʚʘʤʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʨʝʘʣʠʟʘʮʠʶ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʫʩʣʦʚʠʝ 

çʇʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ 

ʪʨʝʥʝʨʦʚ ʧʦ ʝʜʠʥʦʙʦʨʩʪʚʘʤ ʢ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦ-

ʜʠʢʠ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ 

ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠè 

ʠʤʝʣʦ ʮʝʣʴ ʫʪʦʯʥʠʪʴ ʠ ʩʦʛʣʘʩʦʚʘʪʴ ʩ ʫʯʠʪʝʣʷʤʠ ʬʠ-

ʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʜʠʩʮʠʧʣʠ-

ʥʠʨʦʚʘʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ 

ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʝ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ 

ʚʦʩʧʠʪʘʥʠʶ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʫʪʦʯʥʠʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʬʘʢʪʦʨʦʚ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴ-

ʪʫʨʳ ʠ ʪʨʝʥʝʨʦʚ ʧʦ ʝʜʠʥʦʙʦʨʩʪʚʘʤ, ʧʨʠʟʚʘʥʥʳʭ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʧʦ 

ʠʩʩʣʝʜʫʝʤʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʤʳ ʧʳʪʘʣʠʩʴ ʧʦʤʦʯʴ, ʣʫʯʰʝ ʧʦʜʛʦʪʦʚʠʪʴ 

ʫʯʠʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʪʨʝʥʝʨʦʚ ʧʦ ʝʜʠ-

ʥʦʙʦʨʩʪʚʘʤ, ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʥʘʜʣʝʞʘʱʠʤʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʤʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʪʦʤʫ 

ʧʦʜʦʙʥʦʝ.  

ʆʟʥʘʢʦʤʣʝʥʠʝ ʫʯʠʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʩ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʣʝʢʮʠʷʤʠ, ʧʦʟʚʦʣʠʣʦ ʠʤ ʨʘʟʦ-

ʙʨʘʪʴʩʷ ʩ ʢʣʶʯʝʚʳʤʠ ʘʩʧʝʢʪʘʤʠ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠ-

ʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨ-

ʩʪʚʘʤʠ; ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʦʩʪʠ 

ʠ ʫʷʟʚʠʤʦʩʪʠ ʩʪʘʨʰʝʛʦ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʚʥʠʤʘ-

ʥʠʝ ʧʝʜʘʛʦʛʦʚ ʥʘ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʘʭ ʚʦʩʧʠʪʘʥʠʷ 

ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ 7-9 ʢʣʘʩʩʦʚ; 

ʩʣʦʞʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯʘʭ, ʪʝʦʨʠʠ, ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʝʜʘʛʦʛʘʤʠ ʧʦʟʚʦʣʠʣʦ ʦʙʲʝʢʪʠʚʥʦ ʫʯʝʩʪʴ ʧʦʞʝʣʘ-

ʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ. 

ɼʝʡʩʪʚʝʥʥʳʤ ʚ ʧʦʜʛʦʪʦʚʢʝ ʫʯʠʪʝʣʝʡ ʠ ʪʨʝʥʝ-

ʨʦʚ ʧʦ ʝʜʠʥʦʙʦʨʩʪʚʘʤ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦʣʫʯʝ-

ʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝ-

ʜʘʛʦʛʠ, ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʧʦ ʚʦʩʧʠʪʘ-

ʥʠʶ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ 

ʩʨʝʜʩʪʚʘʤʠ ʝʜʠʥʦʙʦʨʩʪʚ. 

ʊʘʢʞʝ ʚʘʞʥʳʤ ʚ ʧʦʜʛʦʪʦʚʢʝ ʫʯʠʪʝʣʝʡ ʬʠʟʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ ʙʳʣʦ ʫʪʦʯʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣɹʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ: ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʝʜʘʛʦʛʘʤ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʫʨʦʢʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʧʦʧʨʦʙʦʚʘʪʴ ʩʝʙʷ ʚ ʥʝʧʨʠʚʳʯʥʦʡ ʨʦʣʠ (ʙʳʪʴ ʪʨʝʥʝ-

ʨʦʤ ʧʦ ʝʜʠʥʦʙʦʨʩʪʚʘʤ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʜʦ 

ʵʪʦʛʦ ʫʯʠʪʝʣʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʨʘʙʦʪʝ ʩ ʫʯʝʥʠʢʘʤʠ 7-9 ʢʣʘʩʩʦʚ). 

ʇʦʵʪʦʤʫ ʧʨʦʛʨʘʤʤʘ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʬʠ-

ʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʪʨʝʥʝʨʦʚ ʧʦ ʝʜʠʥʦʙʦʨʩʪʚʘʤ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʩʦʜʝʨ-

ʞʘʥʠʷ ʢʘʢ: ʦʟʥʘʢʦʤʣʝʥʠʝ ʫʯʠʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʩ ʵʣʝ-

ʤʝʥʪʘʤʠ ʝʜʠʥʦʙʦʨʩʪʚ; ʦʪʢʨʳʪʳʝ ʟʘʥʷʪʠʷ ʧʦ ʝʜʠʥʦ-

ʙʦʨʩʪʚʘʤ ʜʣʷ ʫʯʠʪʝʣʝʡ (ʧʦʢʘʟ ʠ ʨʘʟʲʷʩʥʝʥʠʝ ʦʩʥʦʚ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʝʤʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʙʦʨʴʙʳ); 

ʩʧʠʩʦʢ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʙʦʨʴʙʳ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʣʷʶʪ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʷʚ-

ʣʷʪʴ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʴ ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ.  

ʉʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʫʨʦʢʦʚ ʬʠʟʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩ ʯʝʪʢʠʤ ʨʝʰʝʥʠʝʤ ʟʘʧʣʘʥʠʨʦʚʘʥ-

ʥʳʭ ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʫʨʦʢʘ; ʚʳʧʦʣʥʝʥʠʝ ʰʢʦʣʴʥʠ-

ʢʘʤʠ ʧʦʨʫʯʝʥʠʡ ʠ ʫʢʘʟʘʥʠʡ ʧʝʜʘʛʦʛʦʚ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʭ ʥʦʨʤ ʧʦʚʝʜʝʥʠʷ, ʩʦʙʣʶʜʝʥʠʷ ʩʧʦʨʪʠʚʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ, ʩʧʦʨʪʠʚʥʳʭ ʧʨʘʚʠʣ; ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʤʘʥʜʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʝʜʠ-

ʥʦʙʦʨʩʪʚʘʤʠ ʠ ʧʨʦʯʝʝ. ɼʝʤʦʥʩʪʨʘʮʠʷ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʧʨʠʝʤʦʚ ʧʦ ʙʦʨʴʙʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʫʨʦʢʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʦ ʩʪʘʨʰʠʤʠ ʧʦʜʨʦʩʪ-

ʢʘʤʠ. ʇʨʝʟʝʥʪʘʮʠʷ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʲʷʩʥʝ-

ʥʠʝ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʯʝʪʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ 

ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ. 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʫʯʠʪʝʣʷʤʠ ʮʝʥʥʳʤʠ 

ʙʳʣʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʧʨʦʙʣʝʤʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʢʦ-

ʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, 

ʟʘʥʷʪʠʷʭ ʧʦ ʝʜʠʥʦʙʦʨʩʪʚʘʤ. ʇʦʵʪʦʤʫ ʦʩʫʱʝʩʪʚʣʷ-

ʣʘʩʴ ʘʢʮʝʥʪʠʨʦʚʘʥʥʘʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʧʦʤʦʱʴ 

ʫʯʠʪʝʣʷʤ-ʪʨʝʥʝʨʘʤ, ʘ ʠʤʝʥʥʦ: ʥʘʫʯʥʘʷ ʠ ʤʝʪʦʜʠʯʝ-

ʩʢʘʷ ʧʦʤʦʱʴ; ʦʙʤʝʥ ʫʩʧʝʰʥʳʤ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʩ 

ʫʯʘʱʠʤʠʩʷ 7-9 ʢʣʘʩʩʦʚ; ʧʝʜʘʛʦʛʘʤ ʚ ʢʦʨʨʝʢʪʥʦʡ 

ʬʦʨʤʝ ʫʢʘʟʳʚʘʣʦʩʴ ʥʘ ʠʭ ʦʰʠʙʢʠ ʠ ʥʝʜʦʨʘʙʦʪʢʠ ʚ 
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ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʥʷʪʠʡ, ʧʨʠ ʵʪʦʤ ʚʥʦʩʠʣʠʩʴ ʢʦʨʨʝʢ-

ʪʠʚʳ; ʧʦʤʦʱʴ ʚ ʥʘʣʘʞʠʚʘʥʠʠ ʦʪʥʦʰʝʥʠʡ (ʩʫʙʲʝʢʪ-

ʩʫʙʲʝʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ) ʤʝʞʜʫ ʫʯʠʪʝʣʝʤ-ʪʨʝ-

ʥʝʨʦʤ ʠ ʩʪʘʨʰʠʤʠ ʧʦʜʨʦʩʪʢʘʤʠ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʫʯʠʪʝʣʝʡ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʜʝʣʷʣʠ ʫʯʝʪʫ ʚʦʟʨʘʩʪʥʳʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ. ɸʢʮʝʥʪʠʨʦʚʘ-

ʣʦʩʴ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʝ ʚʠʜʳ ʩʧʦʨʪʘ (ʝʜʠʥʦʙʦʨ-

ʩʪʚʘ, ʠʛʨʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʵʣʝʤʝʥʪʘʤʠ ʝʜʠʥʦ-

ʙʦʨʩʪʚ), ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʷʤ ʫʯʘʱʠʭʩʷ 7-9 ʢʣʘʩ-

ʩʦʚ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʥʷʪʠʡ ʧʦ ʝʜʠʥʦʙʦʨʩʪʚʘʤ 

ʧʝʜʘʛʦʛʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʧʣʦʪʥʦʩʪʴ ʫʨʦʢʘ, 

ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʧʨʦʩʪʦʷ (ʫʯʝʥʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʨ-

ʛʘʥʠʟʦʚʘʥʥʳʤʠ). ɼʣʷ ʵʪʦʛʦ ʫʯʠʪʝʣʷʤ ʠ ʪʨʝʥʝʨʘʤ ʧʦ 

ʝʜʠʥʦʙʦʨʩʪʚʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʣʦʞʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʚʝʥʪʘʨʷ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʫʩʣʦʚʠʝ 

çʇʨʠʤʝʥʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʤʝʪʦʜʦʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʜʠʩʮʠ-

ʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠè ʠʤʝʣʦ ʮʝʣʴ ʫʪʦʯʥʠʪʴ ʩʦ-

ʜʝʨʞʘʥʠʝ ʠ ʤʝʪʦʜʳ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʫʯʘ-

ʱʠʤʠʩʷ; ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʨʝʧʦʜʘʚʘʥʠʝ 

ʫʨʦʢʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʜʠʩ-

ʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨ-

ʩʪʚʘʤʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʯʝʪʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ ʫʨʦʢʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʜʠʥʦ-

ʙʦʨʩʪʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʜʘʛʦʛʘʤ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 

ʉʦʜʝʨʞʘʥʠʝ ʫʨʦʢʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ 

ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʝʜʠʥʦʙʦʨʩʪʚʘʤ ʙʳʣʦ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʩʚʦʝʥʠʝ ʩʪʘʨʰʠʤʠ ʧʦʜʨʦʩʪʢʘʤʠ ʥʝ-

ʦʙʭʦʜʠʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʜʠʩʮʠʧʣʠ-

ʥʠʨʦʚʘʥʥʦʩʪʠ ʩʨʝʜʩʪʚʘʤʠ ʝʜʠʥʦʙʦʨʩʪʚ (ʟʥʘʥʠʷ ʦ 

ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ, ʧʦʥʠʤʘʥʠʝ ʠ ʦʩʦʟʥʘʥʠʝ 

ʠʤʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʤʳʩʣʘ ʟʥʘʯʠʤʦʩʪʠ ʜʠʩʮʠʧʣʠʥʠ-

ʨʦʚʘʥʥʦʩʪʠ); ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʦʟʥʘʥʥʦʛʦ ʞʝʣʘʥʠʷ ʠ 

ʩʪʨʝʤʣʝʥʠʷ ʜʦʩʪʠʛʘʪʴ ʮʝʣʝʡ ʯʝʨʝʟ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʯʫʚʩʪʚʦ, ʤʦʪʠʚʘ ʩʘʤʦʫʪʚʝʨʞʜʝʥʠʷ, 

ʠʥʪʝʨʝʩʘ ʢ ʝʜʠʥʦʙʦʨʩʪʚʘʤ ʠ ʬʠʟʢʫʣʴʪʫʨʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʧʨʦʷʚʣʷʪʴ ʚʦ-

ʣʝʚʫʶ ʨʝʰʠʤʦʩʪʴ, ʥʘʩʪʦʡʯʠʚʦʩʪʴ, ʚʳʜʝʨʞʢʫ, ʫʤʝ-

ʥʠʝ ʧʦʜʯʠʥʷʪʴʩʷ ʩʦʙʩʪʚʝʥʥʳʤ ʮʝʣʷʤ, ʥʦʨʤʘʤ ʠ 

ʧʨʘʚʠʣʘʤ; ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʦʧʣʦʱʘʪʴ ʧʨʠ-

ʦʙʨʝʪʝʥʥʳʝ ʮʝʥʥʦʩʪʠ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ, ʬʠʟʢʫʣʴʪʫʨ-

ʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʳʧʦʣʥʷʪʴ ʦʙʷʟʘʥʥʦʩʪʠ, ʨʝʘʣʠ-

ʟʦʚʳʚʘʪʴ ʧʦʩʪʫʧʦʢ. ʊʘʢʦʡ ʧʦʜʭʦʜ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʨʦʢʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʫʩʧʝʰʥʦʤʫ ʨʝʰʝʥʠʶ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʟʘʜʘʯ. 

ʇʦʵʪʦʤʫ, ʚʘʞʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʘʥʥʦʛʦ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʩʣʦʚʠʷ ʙʳʣʠ: 1. ɼʦ-

ʙʠʪʴʩʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʟʥʘʥʠʷʭ, ʧʦʥʠʤʘ-

ʥʠʠ ʠ ʦʩʦʟʥʘʥʠʠ ʩʪʘʨʰʠʤʠ ʧʦʜʨʦʩʪʢʘʤʠ ʧʦ ʚʦʩʧʠ-

ʪʘʥʠʶ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʨʝʜʩʪʚʘʤʠ 

ʝʜʠʥʦʙʦʨʩʪʚ. 2. ɼʦʩʪʠʯʴ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʞʝʣʘʥʠʷ 

ʫʯʝʥʠʢʦʚ ʟʘʥʠʤʘʪʴʩʷ ʬʠʟʢʫʣʴʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ ʠ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ. 3. ʈʘʟʚʠʚʘʪʴ ʚʦʣʝʚʫʶ ʨʝ-

ʰʠʤʦʩʪʴ, ʚʳʜʝʨʞʢʫ, ʫʤʝʥʠʝ ʧʦʜʯʠʥʷʪʴʩʷ ʩʦʙʩʪʚʝʥ-

ʥʳʤ ʮʝʣʷʤ. 4. ʋʤʝʥʠʝ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ, ʚʳʧʦʣ-

ʥʷʪʴ ʦʙʷʟʘʥʥʦʩʪʠ, ʙʳʪʴ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʳʤ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʫʨʦʢʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ çʌʠ-

ʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʜʣʷ 5-9 ʢʣʘʩʩʦʚè ʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʝʜʠʥʦʙʦʨʩʪʚ, ʢʦʪʦʨʳʝ ʫʩʠʣʠ-

ʚʘʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʫʣʠ ʧʦ ʙʦʨʴʙʝ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʦʛʦ ʫʩʣʦʚʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ʉʦʜʝʨʞʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜ-

ʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ ʙʳʣʦ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʘʤʠ ʥʘʜʣʝʞʘ-

ʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʡ ʦ ʮʝʣʠ ʠ ʟʘʜʘʯʘʭ ʚʦʩʧʠ-

ʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʨʝʜʩʪʚʘʤʠ ʝʜʠʥʦ-

ʙʦʨʩʪʚ ʠ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ; ʩʫʱʥʦʩʪʴ ʤʦ-

ʨʘʣʴʥʦ-ʚʦʣʝʚʳʭ ʢʘʯʝʩʪʚ ʠ ʠʭ ʮʝʥʥʦʩʪʴ ʚ ʞʠʟʥʠ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ; ʨʝʘʣʠʟʘʮʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝ-

ʨʝʩʦʚ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʜʚʠ-

ʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ; ʜʝʡʩʪʚʝʥʥʦʩʪʴ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʝʜʠʥʦʙʦʨʩʪʚ ʚ ʚʦʩʧʠʪʘʥʠʠ ʜʠʩʮʠ-

ʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ; ʚʘʞʥʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʚʩʝʭ ʵʪʘ-

ʧʦʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠ-

ʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʠ ʜʨʫʛʦʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʦʩ-

ʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪ-

ʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ ʙʳʣʦ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʰʢʦʣʴʥʠʢʘʤʠ ʮʝʣʠ ʠ ʟʘ-

ʜʘʯ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʨʝʜʩʪʚʘʤʠ 

ʝʜʠʥʦʙʦʨʩʪʚ; ʫʤʝʥʠʝ ʧʨʦʷʚʣʷʪʴ ʤʦʨʘʣʴʥʦ-ʚʦʣʝʚʳʝ 

ʢʘʯʝʩʪʚʘ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʧʦ ʝʜʠʥʦʙʦʨʩʪʚʘʤ; ʨʝʘ-

ʣʠʟʘʮʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ; ʚʳʧʦʣʥʝʥʠʷ ʜʦʣʞ-

ʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʫʯʝʥʠʢʘʤʠ; ʫʤʝʥʠʝ ʚʳʧʦʣʥʷʪʴ ʧʦʨʫʯʝʥʠʷ, ʧʨʦ-

ʷʚʣʷʪʴ ʚʳʜʝʨʞʢʫ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʠʛʨʦʚʳʭ 

ʩʠʪʫʘʮʠʷʭ, ʥʘʩʪʦʡʯʠʚʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʦʜʦʣʝʥʠʷ 

ʪʨʫʜʥʦʩʪʝʡ; ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʡ ʤʝʪʦʜʠʢʠ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʠ 

ʧʨʦʯʝʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʜʝʨ-

ʞʘʥʠʷ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ 

ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ 

ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʝʜʘʛʦ-

ʛʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʘ ʠʤʝʥʥʦ: ʤʝʪʦʜ ʦʪ-

ʢʨʳʪʦʩʪʠ, ʧʦʨʫʯʝʥʠʷ, ʩʦʨʝʚʥʦʚʘʥʠʷ, ʫʧʦʜʦʙʣʝʥʠʷ, 

ʤʝʪʦʜ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʪʨʝʙʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ ʩʠʪʫ-

ʘʮʠʠ ʫʩʧʝʭʘ ʧʨʠ ʟʘʥʷʪʠʷʭ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ, ʧʦʦʱ-

ʨʝʥʠʷ, ʫʙʝʞʜʝʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʦʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʦʝ ʫʩʣʦʚʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ 

ʫʨʦʚʥʝʡ ʚʦʩʧʠʪʘʥʥʦʩʪʠ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ 

ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨ-

ʩʪʚʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʬʦʨʤʠʨʦʚʘʣʘ ʫ ʰʢʦʣʴʥʠʢʦʚ ʥʝ-

ʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ ʧʦ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ; ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʜʝʨʞʢʠ, ʨʝʰʠʪʝʣʴ-

ʥʦʩʪʠ, ʥʘʩʪʦʡʯʠʚʦʩʪʠ; ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ ʠʛʨʦʚʳʭ ʩʠʪʫʘʮʠʷʭ; ʦʙʦʛʘ-

ʱʘʣʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʠ ʤʦʪʠʚʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷ-

ʶʱʠʝ. 
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ʊʘʢʞʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʩʣʦʚʠʷ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʫʣʫʯʰʝʥʠʠ 

ʜʠʩʮʠʧʣʠʥʳ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪ-

ʢʦʚ, ʫʤʝʥʠʠ ʧʨʝʦʜʦʣʝʚʘʪʴ ʪʨʫʜʥʦʩʪʠ, ʧʨʦʷʚʣʷʪʴ 

ʚʦʣʶ ʢ ʧʦʙʝʜʝ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʜʠʩʮʠʧʣʠʥʠ-

ʨʦʚʘʥʥʦʩʪʠ, ʫʢʘʟʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʟʘʥʷʪʠʡ ʧʦ ʝʜʠʥʦʙʦʨʩʪʚʘʤ ʚ ʚʦʩʧʠʪʘʥʠʠ 

ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ. 

ʊʘʢʞʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʚʦʩʧʠ-

ʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ 

ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ ʙʳʣʘ ʜʦʩʪʠʛ-

ʥʫʪʘ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʢʘʢ: 

ʤʝʪʦʜ ʦʪʢʨʳʪʦʩʪʠ, ʧʦʨʫʯʝʥʠʷ, ʩʦʨʝʚʥʦʚʘʥʠʷ, ʫʧʦ-

ʜʦʙʣʝʥʠʷ, ʤʝʪʦʜ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʪʨʝʙʦʚʘʥʠʷ, ʩʦ-

ʟʜʘʥʠʝ ʩʠʪʫʘʮʠʠ ʫʩʧʝʭʘ ʧʨʠ ʟʘʥʷʪʠʷʭ ʝʜʠʥʦʙʦʨ-

ʩʪʚʘʤʠ, ʧʦʦʱʨʝʥʠʷ, ʫʙʝʞʜʝʥʠʷ ʠ ʜʨʫʛʠʝ. ʋʨʦʚʥʠ 

ʚʦʩʧʠʪʘʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʢʘʪʝʛʦʨʠʠ ʦʧʨʝʜʝʣʷ-

ʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʠ ʫʨʦʚʥʝʡ. 

ʇʨʝʜʣʦʞʝʥʠʷ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ 

ʠʩʯʝʨʧʳʚʘʝʪ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠ-

ʥʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʨʰʠʭ ʧʦʜʨʦʩʪʢʦʚ. ʋʯʠʪʳʚʘʷ ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʛʝʥʜʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʥʷʪʠʡ ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ, ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʠ ʤʝ-

ʪʦʜʦʚ ʚʦʩʧʠʪʘʥʠʷ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʫʯʘ-

ʱʝʡʩʷ ʤʦʣʦʜʝʞʠ. 
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Abstract 

The article discusses the issue of optimization of teaching clinical therapeutic dentistry on the example of the 

peculiarities of students' mastering the stage of prosthetic correction of restorations. The authors provided statisti-

cal data on the selection of the most effective methodology for this stage for students. 
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In the course of their studies, dental students are 

faced with the need to admit thematic patients. Moreo-

ver, such clinical activity (which, by the way, starts al-

ready from the second year) is associated with the de-

velopment of a fairly large list of professional compe-

tencies. This situation is a challenge for a young 

specialist, and requires the teacher of special disciplines 

to use modern innovative technologies aimed at in-

creasing the efficiency of the educational process [2, 4, 

10]. 

Most often, student dentistry is associated with 

caries treatment. This is a kind of "student classic", 

which accounts for about 70% of cases, moreover, most 

often it is Black's Class I caries. Under the supervision 

of the teacher, all the necessary clinical stages (includ-

ing the preparation of the carious cavity), students gain 

invaluable experience, which cannot be replaced by any 

lesson on phantoms and simulators. As you know, the 

final stage in the treatment of dental caries and its com-

plications is filling, i.e. placement of a filling, which 

should be consistent not only aesthetically, but also 

prosthetically, and, therefore, reproduce both anatomi-

cal and functional features of the lost tooth tissues [5, 

6, 7]. 

After polymerization of the filling material, the 

clinical stage of occlusal-articulatory correction begins, 

the purpose of which is to form the correct, physiolog-
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ical relationship between the filled tooth and the antag-

onists [1, 9]. It is important to form students' under-

standing that this stage is extremely important and is 

almost a determining factor in the success of the resto-

ration, since incorrect reproduction of prosthetic ele-

ments (especially when the filling overestimates or un-

derestimates the bite height) can cause traumatic nodes, 

overload and uneven loads of periodontal tissues, dys-

function of the temporomandibular joint, deformities, 

injuries of the oral mucosa, pathological abrasion [3, 8]. 

From a technological point of view, correction is 

not difficult (this requires only low-abrasive rotary in-

struments), however, this stage requires careful, pains-

taking study, which does not tolerate empirical actions. 

In other words, it is necessary to objectify the search for 

supra-contacts and other areas of the filling that violate 

the prosthetics, in order to remove them and harmonize 

the occlusion. As a rule, students are guided exclusively 

by the patient's comfortable sensations, realizing the 

thesis: "I will stop when the patient is not disturbed by 

anything." 

Of course, a good restoration should not cause dis-

comfort for the patient, however, comfortable sensa-

tions are not synonymous with a physiologically sound 

restoration. After all, say, a filling that lowers the bite 

will not cause discomfort in the patient, however, the 

tooth will be "turned off" from the occlusion, which 

will certainly lead to interrelated and interdependent 

consequences with this phenomenon. 

There is one more important factor. Often, it is a 

pity for a dentist to interfere with a "beautiful" restora-

tion that perfectly reproduces all the complex architec-

tonics of the occlusal surface, and the doctor sacrifices 

physiology in favor of aesthetics, which is unaccepta-

ble. 

Meanwhile, there are several methods of objecti-

fying the stage of occlusal-articulatory correction of the 

filling. Most often, students use carbon paper, the ink 

side of which serves as a marker for the supracontacts, 

"printing" them on the restoration. The stained areas are 

then metered off. Another way is the occlusion tech-

nique. For its implementation, an occlusogram is used, 

made of wire and base wax in the shape of the dentition. 

The wax is bitten by a patient in a state of central oc-

clusion, and breaks through in the place of existing su-

pracontacts, which is a criterion for detecting excess 

material. Through the perforations obtained, the doctor, 

with the help of a chemical pencil, can identify the areas 

to be sanded off on the filling. In addition, by analyzing 

the occlusogram, the dentist can assess the nature of the 

closure of the patient's dentition, their prosthetic fea-

tures [3]. 

To implement both methods (in the treatment of 

Black Class I caries), it is necessary to carry out several 

correction cycles, one of the criteria for the fidelity of 

which is to obtain multiple (3, 4-point) fissure-tubercu-

lar contacts in the molar region, and 2-point - in the area 

of premolars [2, 4]. 

Objective of the study: to optimize the stage of oc-

clusal-articulatory correction of fillings in the treatment 

of caries of I class according to Black at a student ap-

pointment. 

Materials and methods. To achieve this goal, we 

examined and treated 60 people for secondary dental 

caries, Class I according to Black (K02.1 - dentin car-

ies). Of these, 20 (33.3%) were men, 40 (66.7%) were 

women, the average age was 26.13 Ñ 1.92 years. A total 

of 84 fillings were delivered, of which 64 (76.19%) 

were on molars. The patients were divided into two 

groups, in which the preparation of hard tissues of the 

teeth was carried out comparable in volume, with fur-

ther filling with the photopolymerizable material Filtek 

Z550. \ 

In the first group, occlusal-articulatory correction 

of fillings was carried out using only copy paper, in the 

second - paper, and occlusionograms. In the process of 

carrying out the stage of correction of fillings, the num-

ber of its cycles was recorded, as well as the time spent 

to identify the most optimal and effective technique. 

Results and its discussion. During the stage of oc-

clusal-articulatory correction of fillings, the following 

results were obtained: in group 1, the average number 

of correction cycles was 5.67 Ñ 0.33; in the second - 

4.14 Ñ 0.29; which is statistically significantly less than 

in the first (p <0.05). The average values of time costs 

(in minutes) in the first group were 17.73 Ñ 1.22; in the 

second - 12.8 Ñ 0.84; which is 4.96 minutes signifi-

cantly less than in the first (p <0.05) (table 1). 

Table 1 

Comparison of different methods of prosthetic correction of restorations 

Group  Average number of correction cycles Average time costs (in min.) 

1 ʛʨʫʧʧʘ (n=15) 
5,67Ñ0,33 

* (2) 

17,73Ñ1,22 

* (2) 

2 ʛʨʫʧʧʘ (n=15) 
4,14Ñ0,29 

* (1) 

12,8Ñ0,84 

* (1) 

* - reliability of differences between groups (the group number is indicated in brackets) (p<0,05) 

 

The above study demonstrates the unequal effec-

tiveness of various methods of occlusal-articulatory 

correction of fillings. The most preferable is the correc-

tion using the occlusion method, which, together with 

copy paper, gives the young doctor a more detailed idea 

of the nature of the reproduced relationship of teeth and 

possible supracontacts. 

This stage is quite laborious (especially in the con-

ditions of student admission), requires considerable 

time and "scrupulous", verified tactics. Consequently, 

techniques are needed to help objectify these manipu-

lations, which would make it possible to shorten the 

correction time as much as possible, make it more 

ñpointò and effective. 

Such a strategy has a clinical and economic ra-

tionale: improving ergonomic indicators, saving time, 

increasing the effectiveness of treatment, preventing 

possible complications associated with prosthetic fail-

ure of fillings. This means that its introduction into the 

educational process is a guarantor of the formation of 
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the correct professional competencies and skills in stu-

dents, which will allow them, in the future, to become 

competent specialists in demand on the labor market. 
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ɸʥʦʪʘʮʽʷ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫʨʽʟʥʦʤʘʥʽʪʥʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʽ ʤʦʜʝʣʝʡ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʽʜ ʚʧʣʠʚʦʤ 

ʘʢʪʠʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. ʅʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʭʘʨʘʢʪʝʨʽ ʪʘʢʦʛʦ ʚʧʣʠʚʫ. 

ʈʦʟʛʣʷʥʫʪʦ ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʦʥ-ʣʘʡʥ ʤʦʜʝʣʝʡ ʦʩʚʽʪʠ ʫ ʉʐɸ ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ. 

ɺʠʟʥʘʯʝʥʽ ʧʨʦʚʽʜʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʤʦʜʝʣʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʚʠʩʚʽʪʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦ-

ʚʘʜʞʝʥʥʷ. ʉʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʜʝʷʢʽ ʧʝʨʝʚʘʛʠ ʦʥ-ʣʘʡʥ ʦʩʚʽʪʠ ʪʘ ʧʨʦʙʣʝʤʥʽ ʘʩʧʝʢʪʠ, ʧʦʚôʷʟʘʥʽ ʟʚʧʨʦʚʘʜʞʝʥ-

ʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

Abstract 

The article deals with the appearance of new forms and models of higher education caused by the active 

technological advance. The global nature of the given technological advance in higher education is emphasized. 

Some aspects of the development of educational online models in the United States and the European educational 

space are considered. The most promising innovative models of higher education are identified and recommenda-

tions for their effective implementation are highlighted. The advantages of online education and problematic as-

pects related to the introduction of innovative models of higher education are characterized. 
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʱʘ ʦʩʚʽʪʘ, ʽʥʥʦʚʘʮʽʡʥʽ ʤʦʜʝʣʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʦʥ-ʣʘʡʥ ʦʩʚʽʪʘ, ʧʝʨʝʚʘʛʠ ʦʥ-ʣʘʡʥ 

ʦʩʚʽʪʠ, ʧʨʦʙʣʝʤʥʽ ʘʩʧʝʢʪʠ ʦʥ-ʣʘʡʥ ʦʩʚʽʪʠ. 

Keywords: higher education, innovative models of higher education, online education, advantages of online 

education, problematic aspects of online education. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʘʢʪʫʘʣʽʟʫ-

ʻʪʴʩʷ ʫʨʽʟʥʦʤʘʥʽʪʥʝʥʥʷ ʤʦʜʝʣʝʡ ʽ ʬʦʨʤ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʜʝʣʽ ʟʤʽʰʘʥʦʛʦ ʽ ʦʥ-ʣʘʡʥ ʥʘʚ-

ʯʘʥʥʷ, ʛʥʫʯʢʽ ʤʦʜʝʣʽ ʦʩʚʽʪʠ ʽ ʦʥ-ʣʘʡʥ ʤʦʜʝʣʽ ʥʝʧʝ-

ʨʝʨʚʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʤʦʜʝʣʽ çʚʽʜʢʨʠ-

ʪʦʾè ʦʥ-ʣʘʡʥ ʧʽʜʛʦʪʦʚʢʠ. ʅʘʡʙʽʣʴʰ ʩʪʨʽʤʢʦ ʫ ʻʚʨʦ-

ʧʝʡʩʴʢʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʟʨʦʩʪʘʻ ʚʧʣʠʚ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, 

ʱʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʦʭʦʧʣʝʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʤʦʣʦʜʽ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʠ.  

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʽ ʬʽ-

ʥʘʥʩʦʚʽ ʚʠʢʣʠʢʠ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʨʦʟʛʣʷʜʘʣʠʩʴ 

ʩʝʨʝʜ ʧʨʦʚʽʜʥʠʭ ʧʽʜʩʪʘʚ ʨʦʟʨʦʙʢʠ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʦ-

ʜʝʣʝʡ, ʤʝʪʦʜʽʚ, ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ʉʴʦʛʦʜʥʽ ʞ ʧʘʥʜʝ-

ʤʽʷ, ʟʫʤʦʚʣʝʥʘ Covid 19, ʩʪʘʣʘ ʧʨʦʚʽʜʥʠʤ ʯʠʥʥʠʢʦʤ 

ʽ ʩʪʠʤʫʣʦʤ ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ ʽ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ, ʤʦʜʝʣʝʡ, ʟʤʽʩʪʫ ʚʠʱʦʾ ʦʩʚʽʪʠ, 

ʷʢʘ ʚʠʤʘʛʘʻ ʰʚʠʜʢʠʭ ʡ ʝʬʝʢʪʠʚʥʠʭ ʢʨʦʢʽʚ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʩʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʧʣʠʚ ʨʦʟʚʠ-

ʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡ-

ʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʱʦʾ 

ʦʩʚʽʪʠ. 

ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ. ʊʝʥʜʝʥʮʽʷ ʨʦʟʚʠʪʢʫ ʦʥ-

ʣʘʡʥ ʦʩʚʽʪʠ, ʷʢʘ ʥʘʙʫʣʘ ʛʣʦʙʘʣʴʥʽ ʦʟʥʘʢʠ ʽ ʧʨʦʷʚʠ, 

ʧʦʯʘʣʘ ʬʦʨʤʫʚʘʪʠʩʷ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ. ɺʠ-

ʚʯʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ, ʱʦ ʨʦʟʚʠʪʦʢ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥ-ʣʘʡʥ ʧʣʘʪ-

ʬʦʨʤ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 20 ʨʦʢʽʚ ʍʍɯ ʩʪʦʣʽʪʪʷ ʩʪʘʚ 

ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʽʥʥʦʚʘʮʽʡ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ ʉʐɸ. 

ʂʝʨʽʚʥʠʢʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʫʩʚʽʜʦʤʣʶʶʯʠ ʧʝʨ-

ʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʦʥ-ʣʘʡʥ ʥʘʚʯʘʥʥʷ, ʥʘʜʘʚʘʣʠ ʰʠ-

ʨʦʢʫ ʧʽʜʪʨʠʤʢʫ ʪʘʢʠʤ ʧʨʦʛʨʘʤʘʤ. ɿʘ ʜʘʥʠʤʠ ʦʧʠʪʫ-

ʚʘʥʴ ʢʝʨʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʙʽʣʴʰʝ ʧʦʣʦ-

ʚʠʥʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʨʦʟʛʣʷʜʘʶʪʴ ʨʦʟʰʠʨʝʥʥʷ 

ʦʥ-ʣʘʡʥ ʥʘʚʯʘʥʥʷ ʷʢ ʦʜʠʥ ʽʟ ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ 

ʫ ʧʣʘʥʫʚʘʥʥʽ ʜʽʷʣʴʥʦʩʪʽ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʢʣʘʜʽʚ 

ʚʠʱʦʾ ʦʩʚʽʪʠ, ʽ ʤʘʡʞʝ ʜʚʽ ʪʨʝʪʠʥʠ ʢʝʨʽʚʥʠʢʽʚ ʚʚʘʞʘ-

ʶʪʴ, ʱʦ ʨʦʟʨʦʙʢʘ ʥʘʚʯʘʣʴʥʠʭ ʦʥ-ʣʘʡʥ ʢʫʨʩʽʚ ʻ ʚʘʞ-

ʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴ-

ʥʠʭ ʟʘʢʣʘʜʽʚ, ʫ ʷʢʠʭ ʚʦʥʠ ʧʨʘʮʶʶʪʴ [3]. 

ɺʦʜʥʦʯʘʩ ʫ ʉʐɸ ʫ 90-ʪʽ ʨʦʢʠ ʍʍ ʩʪ. ʨʦʟʚʠʪʦʢ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʨʽʚʥʽ ʧʝʚ-

ʥʠʤ ʯʠʥʦʤ ʦʙʤʝʞʫʚʘʚʩʷ. ʊʘʢ, ɸʢʪ ʧʨʦ ʚʠʱʫ ʦʩʚʽʪʫ 

1992 ʨ. (Higher Education Act (HEA) ʚʚʦʜʠʚ ç50-ʚʽʜ-

ʩʦʪʢʦʚʫ ʥʦʨʤʫè, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ 

ʧʦʟʙʘʚʣʷʣʠʩʴ ʜʝʨʞʘʚʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʷʢʱʦ ʥʘʚ-

ʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʚʦʥʠ ʧʨʦʧʦʥʫʚʘʣʠ, ʧʝʨʝʚʘʞʥʦ 

ʙʫʣʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʽ ʩʪʫʜʝ-

ʥʪʠ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʷʢʠʭ ʩʪʘʥʦʚʠʣʦ ʙʽʣʴʰʝ 

50 ʚʽʜʩʦʪʢʽʚ, ʚʪʨʘʯʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʜʝʨʞʘʚʥʦʾ ʬʽ-

ʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ [4]. 

ʋʪʽʤ, ʟ ʦʛʣʷʜʫ ʥʘ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʜʠʩʪʘʥ-

ʮʽʡʥʫ ʦʩʚʽʪʫ, ʫ 2006 ʨ. ʙʫʣʦ ʚʥʝʩʝʥʦ ʟʤʽʥʠ ʜʦ ɸʢʪʫ 

ʧʨʦ ʚʠʱʫ ʦʩʚʽʪʫ, ʱʦ ʥʘʜʘʣʦ ʧʦʰʪʦʚʭ ʟʨʦʩʪʘʥʥʶ ʢʽ-

ʣʴʢʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʦʥ-ʣʘʡʥ ʢʫʨʩʽʚ ʪʘ ʟʘʢʣʘʜʽʚ ʦʥ-

ʣʘʡʥ ʦʩʚʽʪʠ. ʇʦʢʘʟʥʠʢ ʧʨʠʩʚʦʻʥʥʷ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘ-

ʚʨʘ ʥʘ ʦʩʥʦʚʽ ʦʥ-ʣʘʡʥ ʥʘʚʯʘʥʥʷ ʚʠʨʽʩ ʟ 0,5 % - ʫ 

2000 ʨ. ʜʦ 6% - ʫ 2012 ʨ. [2]. 

ʋ ʉʐɸ ʥʘ ʨʽʚʥʽ ʰʪʘʪʽʚ ʧʨʘʚʠʣʘ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʽ ʟʘʨʘʭʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʽ. ʋ 2015 ʨ. ʙʫʣʦ ʧʨʦʚʝ-

ʜʝʥʦ ʘʥʘʣʽʟ 100 ʦʩʚʽʪʥʽʭ ʬʽʥʘʥʩʦʚʠʭ ʧʨʦʛʨʘʤ ʫ ʨʽʟ-

ʥʠʭ ʰʪʘʪʘʭ (State Financial Aid Redesign Project), ʷʢʽ 

ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʫʩʽ ʰʪʘʪʠ ʢʨʽʤ ʇʝʥʩʽʣʴʚʘʥʽʾ, ʚʽʜʤʦ-

ʚʠʣʠʩʷ ʚʽʜ ç50% ʥʦʨʤʠè ʽ ʢʽʣʴʢʘ ʰʪʘʪʽʚ ʟʘʧʨʦʚʘ-

ʜʠʣʠ ʧʨʦʛʨʘʤʠ ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʦʥ-ʣʘʡʥ ʦʩʚʽʪʠ, 

ʚʠʜʽʣʠʚʰʠ ʩʧʝʮʽʘʣʴʥʦ ʢʦʰʪʠ ʥʘ ʾʾ ʨʦʟʚʠʪʦʢ. ʋ ʂʘ-

ʣʽʬʦʨʥʽʾ, ʥʘʧʨʠʢʣʘʜ, ʙʫʣʦ ʚʠʜʽʣʝʥʦ 100 ʤʽʣʴʡʦʥʽʚ 

ʜʦʣʘʨʽʚ ʥʘ ʩʪʚʦʨʝʥʥʷ ʩʫʩʧʽʣʴʥʦʛʦ ʦʥ-ʣʘʡʥ ʢʦʣʝʜʞʫ 

(community college), ʫʧʦʚʥʦʚʘʞʝʥʦʛʦ ʥʘʜʘʚʘʪʠ 

ʦʩʚʽʪʫ ʽ ʚʠʜʘʚʘʪʠ ʜʠʧʣʦʤʠ ʪʘ ʩʝʨʪʠʬʽʢʘʪʠ, ʟʦʢʨʝʤʘ 

ʛʨʦʤʘʜʷʥʘʤ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʽ ʧʦʪʨʝʙʫʶʪʴ ʟʜʦʙʫʪʪʷ 

ʥʦʚʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ [1]. 

ɭʚʨʦʧʝʡʩʴʢʽ ʦʩʚʽʪʷʥʠ ʪʘ ʜʦʩʣʽʜʥʠʢʠ ʪʘʢʦʞ ʚʢʘ-

ʟʫʶʪʴ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʟʘʟʥʘʯʘʶʯʠ, ʱʦ ʟʘʚʜʷʢʠ ʩʪʨʽʤʢʦʤʫ 

ʬʦʨʤʫʚʘʥʥʶ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʦʛʦ ʩʚʽʪʫ ʽ ʩʚʽʪʫ ʚʽʜ-

ʢʨʠʪʦʾ ʦʩʚʽʪʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʘʨʜʠʥʘʣʴʥʽ ʟʤʽʥʠ ʫ ʬʦ-

ʨʤʘʭ ʥʘʜʘʥʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɯʩʥʫʶʯʽ ʧʨʦʛʥʦʟʠ ʩʪʚʝ-

ʨʜʞʫʶʪʴ, ʱʦ ʚʧʨʦʜʦʚʞ ʥʘʡʙʣʠʞʯʠʭ 10 ʨʦʢʽʚ ʦʙʩʷʛ 

ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʥʪʝʨʥʝʪʫ ʪʘ ʝʣʝʢʪʨʦʥ-

ʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʨʦʩʪʝ ʫ 15 ʨʘʟʽʚ ʽ ʩʢʣʘʜʘʪʠʤʝ 30% 

ʦʙʩʷʛʫ ʚʠʱʦʾ ʦʩʚʽʪʠ [8ï11]. 

ɯʜʝʾ ʦʥ-ʣʘʡʥ ʽ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʩʧʠʨʘʶʪʴʩʷ ʥʘ 

ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʢʨʠʪʠʭ ʫʥʽʚʝʨʩʠʪʝ-

ʪʽʚ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʷʢ ʨʘʜʽʦ ʪʘ ʪʝʣʝʙʘʯʝʥʥʷ, ʫʪʽʤ ʪʝʭʥʦʣʦʛʽʯʥʦ ʚʦʥʠ ʧʽ-

ʜʢʨʽʧʣʝʥʽ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʩʪʫʧʝʥʝʤ ʜʦʩʪʫʧʥʦʩʪʽ ʡ 

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ. ɿʘ ʽʩʥʫʶʯʠʤʠ ʜʘʥʠʤʠ, 2,7 ʤʽʣʴʷ-

ʨʜʘ ʣʶʜʝʡ ʚʞʝ ʤʘʶʪʴ ʦʥ-ʣʘʡʥ ʜʦʩʪʫʧ. ɺʽʜʧʦʚʽʜʥʦ, 

ʰʠʨʦʢʝ ɯʥʪʝʨʥʝʪ ʦʭʦʧʣʝʥʥʷ ʟʜʘʪʥʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʟʚ'ʷʟʦʢ ʧʦ-ʧʝʨʰʝ, ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʪʫʜʝʥʪʽʚ, ʘ 

ʧʦ-ʜʨʫʛʝ, ʟʽ ʩʪʫʜʝʥʪʘʤʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʨʽʟʥʠʭ 

ʯʘʩʪʠʥʘʭ ʩʚʽʪʫ, ʘ ʦʪʞʝ ʟʜʘʪʥʝ ʟʨʦʙʠʪʠ ʦʩʚʽʪʫ ʙʽʣʴʰ 

ʜʦʩʪʫʧʥʦʶ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʶ. 

ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʝʥʜʝʥʮʽʷ ʜʦ ʚʽʜʢʨʠʪʦʩʪʽ ʦʩʚʽʪʠ 

ʽ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʥʘʯʥʽ ʟʨʫʰʝʥʥʷ ʫ ʥʘʚʯʘʥʥʽ, 

ʙʘʟʦʚʘʥʦʤʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʫʤʦʚʠʣʠ 

ʧʦʷʚʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʚʘʡʜʝʨʽʚ, ʷʢʽ ʧʨʦʧʦʥʫ-

ʶʪʴ ʰʚʠʜʢʠʡ ʪʘ ʧʨʦʩʪʠʡ ʩʧʦʩʽʙ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘ-

ʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ 

ʥʘʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʡʪʠ ʧʽʜʛʦʪʦʚʢʫ ʽʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦ-

ʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʦʥ-ʣʘʡʥ. ʊʘʢ, ʟʥʘʯʥʦʛʦ ʨʦʟʧʦ-

ʚʩʶʜʞʝʥʥʷ ʥʘʙʫʣʠ ʄʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥ-ʣʘʡʥ ʢʫʨʩʠ 

(ʄɺʆʂ; ʘʥʛʣ. Massive Open Online Courses ï 

MOOC: Future Learn ï ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ, MiriadaX 

ï ʚ ɯʩʧʘʥʽʾ, Iversity ï ʫ ʅʽʤʝʯʯʠʥʽ, FUN ï ʫ ʌʨʘʥʮʽʾ), 

ʧʨʠʯʦʤʫ ʾʭ ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʤʘʾʪʪʷ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʶʪʴ 

[5]. ʊʘʢ, ʷʢʱʦ ʫ ʯʝʨʚʥʽ 2013 ʨ. ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 615 

ʚʘʨʽʘʥʪʽʚ ʪʘʢʠʭ ʢʫʨʩʽʚ, ʪʦ ʫ ʯʝʨʚʥʽ 2014 ʨ. ʾʭ ʢʽʣʴ-

ʢʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 2625 [6]. ɸʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʠ-

ʩʪʝʤʘ ʢʦʨʦʪʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʦʥ-ʣʘʡʥ ʢʫʨʩʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʟʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʝʩʪʘʶʪʴ ʙʫʪʠ ʻʜʠ-

ʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʧʦʩʣʫʛ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʎʽʣʠʡ 
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ʨʷʜ ʢʦʤʧʘʥʽʡ ʪʘ ʽʥʩʪʠʪʫʮʽʡ ʩʴʦʛʦʜʥʽ ʚʞʝ ʧʨʦʧʦʥʫ-

ʶʪʴ ʝʣʝʤʝʥʪʠ ʧʘʢʝʪʘ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʪʘʢʽ ʷʢ ʧʝʚʥʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʫʨʩʠ, ʝʢʟʘʤʝʥʘʮʽʡʥʽ ʪʘ ʩʝʨʪʠʬʽʢʘ-

ʮʽʡʥʽ ʧʦʩʣʫʛʠ ʪʦʱʦ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʝʨʝʜ ʩʬʝʨʦʶ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦ-

ʩʪʘʻ ʟʘʚʜʘʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʦʩʫʯʘʩʥʝʥʥʷ, ʚʽʜʩʪʦʶ-

ʚʘʥʥʷ ʮʽʥʥʦʩʪʽ ʽ ʟʥʘʯʫʱʦʩʪʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʥʘʜʘ-

ʻʪʴʩʷ ʡ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʘʤʝ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ 

ʦʩʚʽʪʠ. ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʜʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʥʷ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʾʭ ʚʧʨʦʚʘ-

ʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʣʷ 

ʘʜʝʢʚʘʪʥʦ ʽ ʚʯʘʩʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ 

ʽ ʧʦʧʠʪ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟ ʽʥʰʦʛʦ, ï ʜʣʷ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʷʢʽʩʥʦʛʦ ʨʽʚʥʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ 

[10;12]. 

ʋ ʤʝʞʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʥʘʧʦʣʝʛʣʠʚʘ ʨʦʙʦʪʘ ʽʟ ʬʦʨʤʫʚʘʥʥʷ ʨʝʣʝʚʘʥʪʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʱʦʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ ʛʘʨʤʦʥʽʟʫʚʘʪʠ ʡ ʤʦʜʝʨʥʽʟʫ-

ʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʽ ʟʤʽʩʪʦʚʫ ʩʢʣʘʜʦʚʽ ʩʫʯʘʩʥʦʾ ʚʠ-

ʱʦʾ ʦʩʚʽʪʠ. ʊʘʢ, ʘʚʪʦʨʠ ʜʦʧʦʚʽʜʽ çʅʦʚʽ ʤʦʜʝʣʽ ʥʘʚ-

ʯʘʥʥʷ ʽ ʫʯʽʥʥʷ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽè [6] ʚʠʜʽʣʠʣʠ ʪʨʠ ʤʦ-

ʜʝʣʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ: 

1) ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʟʘ-

ʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟ ʦʥ-ʣʘʡʥ ʪʝ-

ʭʥʦʣʦʛʽʷʤʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤ çʟʤʽʰʘʥʦʛʦè ʥʘ-

ʚʯʘʥʥʷ (blended learning). ʎʷ ʤʦʜʝʣʴ ʦʭʦʧʣʶʻ ʽ ʪʨʘ-

ʜʠʮʽʡʥʝ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ; 

2) ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫ ʤʝʞʘʭ ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʢʣʘ-

ʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʚʥʠʭ ʘʙʦ ʢʦʨʦʪʢʠʭ ʦʥ-ʣʘʡʥ ʢʫʨ-

ʩʽʚ ʥʘ ʟʜʦʙʫʪʪʷ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʊʘʢʽ ʢʫʨʩʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʨʘʭʦʚʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ʘʙʦ ʜʣʷ 

ʦʩʽʙ, ʷʢʽ ʥʝ ʻ ʟʘʨʘʭʦʚʘʥʠʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʟ ʥʘʨʘʭʫ-

ʚʘʥʥʷʤ ʢʨʝʜʠʪʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʚʯʘʥʥʷ ʘʙʦ ʙʝʟ 

ʥʘʨʘʭʫʚʘʥʥʷ ʢʨʝʜʠʪʽʚ. ʊʘʢʘ ʤʦʜʝʣʴ ʤʘʻ ʦʩʦʙʣʠʚʽ 

ʧʝʨʝʚʘʛʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʥʘʚʯʘʥʥʷ ʧʨʦʪʷ-

ʛʦʤ ʞʠʪʪʷ ʽ ʩʬʝʨʠ ʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʥʝʪʨʠʚʘʣʦʛʦ 

ʧʝʨʽʦʜʫ ʯʘʩʫ; 

3) ʧʨʦʧʦʥʫʚʘʥʥʷ ʙʝʟʢʦʰʪʦʚʥʠʭ ʘʙʦ ʧʣʘʪʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʧʦʟʘ ʤʝʞʘʤʠ ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʢʣʘ-

ʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟ ʚʠʜʘʥʥʷʤ ʩʝʨʪʠʬʽʢʘʪʽʚ ʧʨʦ ʨʝ-

ʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʯʠ ʙʝʟ ʚʠʜʘʥʥʷ ʪʘʢʠʭ (with or 

without credits). 

ʋʯʘʩʥʠʢʠ ʧʨʦʝʢʪʫ ʚʚʘʞʘʶʪʴ, ʱʦ ɭʚʨʦʧʘ ʜʦ-

ʩʠʪʴ ʧʦʚʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʪʝʥʮʽʘʣ ʥʦʚʠʭ ʤʝʪʦ-

ʜʽʚ ʫʯʽʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ, ʱʦ ʧʝʚʥʠʤ 

ʯʠʥʦʤ ʜʝʱʦ ʛʘʣʴʤʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʫ ʻʚ-

ʨʦʧʝʡʩʴʢʽʡ ʚʠʱʽʡ ʦʩʚʽʪʽ [6]. 

ʅʘ ʦʩʥʦʚʽ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʝʢʪʫ ʫʯʘʩʥʠʢʘʤʠ ʙʫʣʦ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʩʧʨʠʷʥʥʷ ʷʢʽʩ-

ʥʠʤ ʟʤʽʥʘʤ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʘ ʩʘʤʝ: 1) ɭʚʨʦ-

ʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ ʤʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʝʨʞʘʚʠ-ʯʣʝʥʠ ʫ 

ʨʦʟʨʦʙʮʽ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʮʽʦʥʘʣʴ-

ʥʠʭ ʩʪʨʘʪʝʛʽʡ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤ ʥʘʜʘʥʥʷ ʚʠ-

ʱʦʾ ʦʩʚʽʪʠ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʫʯʽʥʥʷ ʪʘ ʥʘ-

ʚʯʘʥʥʷ ʫ ʩʠʩʪʝʤʫ ʚʠʱʦʾ ʦʩʚʽʪʠ; 2) ɭʚʨʦʧʝʡʩʴʢʘ ʢʦ-

ʤʽʩʽʷ ʤʘʻ ʚʠʟʥʘʯʠʪʠ ʷʢ ʧʨʽʦʨʠʪʝʪʥʫ ʧʽʜʪʨʠʤʢʫ 

ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʧʨʦʛʨʘʤʦʶ çErasmus +è 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥ-

ʮʽʘʣʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦ-

ʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʫʯʽʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ; 3) ʽʥʪʝʛʨʘʮʽʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʜʠ-

ʜʘʢʪʠʯʥʘ ʩʢʣʘʜʦʚʘ) ʤʘʻ ʩʪʘʪʠ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠ-

ʥʦʶ ʦʩʚʽʪʥʴʦʾ ʩʪʨʘʪʝʛʽʾ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ; 4) ʥʘ-

ʮʽʦʥʘʣʴʥʽ ʦʨʛʘʥʠ ʚʣʘʜʠ ʧʦʚʠʥʥʽ ʩʧʨʠʷʪʠ ʩʪʚʦʨʝʥʥʶ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟ ʮʠʬʨʦʚʠʭ 

ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʱʦ ʤʘʻ ʙʫʪʠ ʟʘʢʣʘʜʝʥʦ ʫ ʥʘʮʽʦʥʘ-

ʣʴʥʽ ʧʨʦʛʨʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ 

ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ; 5) ʚʝʩʴ ʧʝʨʩʦʥʘʣ ʟʘʢʣʘʜʽʚ ʚʠ-

ʱʦʾ ʦʩʚʽʪʠ ʤʘʻ ʦʪʨʠʤʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʫ ʩʬʝʨʽ ʮʠʬʨʦ-

ʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʽ ʫ ʜʠʜʘʢʪʠʮʽ ʚʠʱʦʾ 

ʰʢʦʣʠ, ʱʦ ʤʘʻ ʩʪʘʪʠ ʩʢʣʘʜʦʚʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʧʝʜʘ-

ʛʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʦʛʨʘʤ ʟ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽ-

ʬʽʢʘʮʽʾ; 6) ʥʘʮʽʦʥʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʦ-

ʚʠʥʥʽ ʩʪʚʦʨʶʚʘʪʠ ʩʪʠʤʫʣʠ ʜʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʱʦʜʦ ʥʦʚʠʭ ʬʦʨʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʧʦʢʨʘ-

ʱʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʜʢʨʠʪʦʩʪʽ ʽ ʜʦʩʪʫʧʥʦ-

ʩʪʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʫʨʽʟʥʦʤʘʥʽʪʥʝʥʥʷ ʩʪʫʜʝʥʪʩʴʢʦʛʦ 

ʩʢʣʘʜʫ; 7) ʥʘʮʽʦʥʘʣʴʥʽ ʦʨʛʘʥʠ ʧʦʚʠʥʥʽ ʟʘʧʨʦʚʘʜʞʫ-

ʚʘʪʠ ʩʧʝʮʽʘʣʴʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʝʬʝʢ-

ʪʠʚʥʠʭ ʟʫʩʠʣʴ ʱʦʜʦ ʽʥʪʝʛʨʫʚʘʥʥʷ ʥʦʚʠʭ ʬʦʨʤ ʥʘʚ-

ʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ (ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʧʦ-

ʪʨʝʙʠ, ʧʽʜʛʦʪʦʚʢʘ ʚʠʢʣʘʜʘʯʽʚ, ʨʦʟʨʦʙʢʘ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤ); 8) ʥʘʮʽʦʥʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʦʨʛʘʥʠ 

ʚʣʘʜʠ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ɭʚʨʦ-

ʧʝʡʩʴʢʦʾ ʧʨʦʛʨʘʤʠ ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʠʭ 

ʬʦʥʜʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʥʝʦʙʭʽʜʥʠʭ ʜʦʧʦʤʽ-

ʞʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʝʧʦʟʠʪʘʨʽʾʚ; 9) 

ʦʨʛʘʥʠ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʧʦʚʠʥʥʽ ʨʦʟʨʦʙʣʷʪʠ ʨʝʢʦ-

ʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʽʜʢʨʠʪʦʛʦ ʥʘʚ-

ʯʘʥʥʷ ʽ ʦʥ-ʣʘʡʥ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʪʠ ʜʦʩʷʛ-

ʥʝʥʥʶ ʢʚʘʣʽʬʽʢʦʚʘʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ɯʂʊ ʫ ʟʘ-

ʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ; 10) ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ ʤʘʻ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʤʽʞʥʘʨʦʜʥʽ ʽʥʽʮʽʘʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʪʘʥ-

ʜʘʨʪʽʚ ʷʢʦʩʪʽ ʚʽʜʢʨʠʪʦʛʦ ʪʘ ʦʥ-ʣʘʡʥ ʥʘʚʯʘʥʥʷ ʟʛʽʜʥʦ 

ʟ ʇʨʦʛʨʘʤʦʶ çɽʨʘʟʤʫʩ +è; 11) ʟʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʤʘʶʪʴ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ 

ʱʦʜʦ ʚʩʽʭ ʬʦʨʤ-ʤʦʜʝʣʝʡ ʦʩʚʽʪʠ. ʅʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ 

ʧʦʚʠʥʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʠʩʪʝʤʫ ʷʢʦʩʪʽ, ʚʽʜʩʣʽʜʢʦʚʫ-

ʶʯʠ ʧʦʢʘʟʥʠʢʠ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ ʽ ʧʨʦʜʫʤʫʚʘʪʠ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʧʽʜʪʨʠʤʢʠ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ; 12) ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ ʪʘ ʥʘʮʽʦʥʘ-

ʣʴʥʽ ʦʨʛʘʥʠ ʤʘʶʪʴ ʟʘʦʭʦʯʫʚʘʪʠ ʪʘ ʟʘʢʣʠʢʘʪʠ ʟʘ-

ʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʟʥʘʚʘʪʠ ʥʘʙʨʘʥʽ ʢʨʝʜʠʪʥʽ 

ʙʘʣʠ ʟʛʽʜʥʦ ʟ ECTS (European Community Course 

Credit Transfer System) ʟʘ ʚʩʽʤʘ ʬʦʨʤʘʤʠ ʦʥ-ʣʘʡʥ 

ʥʘʚʯʘʥʥʷ, ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʯʽʪʢʽ ʧʨʠʥʮʠʧʠ ʪʘ-

ʢʦʛʦ ʚʠʟʥʘʥʥʷ; 13) ʫʨʷʜʠ ʪʘ ʟʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʧʦʚʠʥʥʽ ʧʨʘʛʥʫʪʠ ʜʦ ʧʦʚʥʦʛʦ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ; ʫ ʩʧʽʣʴʥʦ ʬʽʥʘʥʩʦʚʘʥʠʭ ʦʩʚʽʪʥʽʭ 

ʨʝʩʫʨʩʘʭ, ʤʝʪʦʶ ʤʘʻ ʙʫʪʠ ʩʪʚʦʨʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʩʪʫʧʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 14) ʜʝʨʞʘʚʠ-

ʯʣʝʥʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʚʦʚʽ ʧʽʜʩʪʘʚʠ, ʷʢʽ ʜʦ-

ʟʚʦʣʠʣʠ ʙ ʟʘʢʣʘʜʘʤ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽ-

ʟʫʚʘʪʠ ʦʩʚʽʪʥʽ ʜʘʥʽ. ʇʦʚʥʘ ʪʘ ʩʚʽʜʦʤʘ ʟʛʦʜʘ ʩʪʫʜʝʥ-

ʪʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʙʦʚôʷʟʢʦʚʦʶ ʚʠʤʦʛʦʶ, ʘ ʜʘʥʽ ʧʦ-

ʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʣʠʰʝ ʜʣʷ ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ; 

15) ɯʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʠ ʧʦʚʠʥʥʽ ʯʽʪʢʦ ʽʥʬʦʨʤʫʚʘʪʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦ ʩʚʦʶ ʧʦʣʽʪʠʢʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ, ʢʦʨʠʩʪʫʚʘʯʽ ʧʦʚʠʥʥʽ ʟʘʚʞʜʠ ʤʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʘʥʦʥʽʤʽʟʫʚʘʪʠ ʩʚʦʾ ʜʘʥʽ [6]. 

ɿʘʨʫʙʽʞʥʽ ʦʩʚʽʪʷʥʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʜʣʷ ʤʦʜʝʨʥʽ-

ʟʘʮʽʾ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʥʝʦʙʭʽʜʥʠʤ ʻ ʧʦʩʠʣʝʥʥʷ ʟʥʘ-

ʯʝʥʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʽʚ (roadmaps) 
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ʽʥʥʦʚʘʮʽʡ ʽ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ [7]. ʋ ʤʝʞʘʭ ʟʘʢʣʘʜʽʚ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʝʦʙʭʽʜʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʻ ʨʦʟʨʦʙʢʘ 

ʧʣʘʥʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠ-

ʢʣʘʜʘʮʴʢʦʛʦ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʩʢʣʘʜʫ, ʨʦʟʨʦʙʢʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʩʠʩʪʝʤ ʽ 

ʧʨʠʩʪʨʦʾʚ, ʚʠʚʯʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʜʦʩʚʽʜʫ ʥʦʚʠʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ, ʬʦʨʤ, ʩʧʦʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘ 

ʫʯʽʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫ-

ʨʩʽʚ (sharable resources), ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦ-

ʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡ. 

ʇʨʦʙʣʝʤʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʠʨʽʰʝʥʥʷ ʽ ʻ ʘʢʪʫʘ-

ʣʴʥʠʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʧʦʚôʷʟʘʥʽ ʟ: 

ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʩʪʫʜʝʥʪʽʚ ʽ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ ʧʦ-

ʢʘʟʥʠʢʦʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʩʪʫʜʝʥʪ/ʚʠʢʣʘʜʘʯè (1/15 

ʘʙʦ 1/20 ʽ ʚʠʱʝ); ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦ-

ʢʦʾ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʜʣʷ ʪʘʢʠʭ ʚʝʣʠʢʠʭ ʛʨʫʧ ʩʪʫʜʝʥʪʽʚ 

ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʷʢʽʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʧʨʘʢʪʠʯʥʠʭ ʽʥʥʦʚʘʮʽʡ; ʟʘʚʜʘʥʥʷʤ ʦʨʛʘʥʽʟʫʚʘʪʠ ʷʢʽ-

ʩʥʝ ʥʘʚʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʟʤʝʥʰʝʥʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘ 

ʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ.  

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʚʠʤʘʛʘʻ ʧʝʨʝʦʩʤʠʩ-

ʣʝʥʥʷ ʪʘ ʧʝʨʝʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠ-

ʪʝʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʤʽʰʘʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʧʦ-

ʻʜʥʫʶʯʠ ʪʨʘʜʠʮʽʡʥʽ ʬʦʨʤʘʪʠ ʟ ʥʦʚʠʤʠ ʤʦʜʝʣʷʤʠ 

ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ɯʂʊ. ɺ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʚʩʝ 

ʯʘʩʪʽʰʝ ʧʦʻʜʥʫʶʪʴʩʷ ʘʫʜʠʪʦʨʥʽ ʟʘʥʷʪʪʷ ʟ ʦʥʣʘʡʥ-

ʤʦʜʝʣʷʤʠ, ʱʦ ʧʨʘʛʥʫʪʴ ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ ʚʠʢʦʨʠ-

ʩʪʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʢʦʞʥʦʾ ʟ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ɿʤʽʰʘʥʽ 

ʤʦʜʝʣʽ, ʱʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ, ʻ ʨʽʟʥʠʤʠ ʟʘ ʦʙʩʷʛʦʤ 

ʘʫʜʠʪʦʨʥʦʛʦ ʽ ʦʥ-ʣʘʡʥ ʥʘʚʯʘʥʥʷ. ɿʦʢʨʝʤʘ ʚʠʟʥʘ-

ʻʪʴʩʷ, ʱʦ ʦʙʩʷʛ ʘʫʜʠʪʦʨʥʦʛʦ ʽ ʦʥ-ʣʘʡʥ ʥʘʚʯʘʥʥʷ ʟʘ 

ʥʠʤʠ ʤʘʶʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʥʘʚʯʘʥʥʽ 

ʟʘ ʙʘʢʘʣʘʚʨʩʴʢʠʤʠ ʪʘ ʤʘʛʽʩʪʝʨʩʴʢʠʤʠ ʧʨʦʛʨʘʤʘʤʠ 

[3]. ʁʤʦʚʽʨʥʦ ʨʦʣʴ ʦʥ-ʣʘʡʥ ʢʦʤʧʦʥʝʥʪʘ ʚ ʦʩʚʽʪʽ 

ʤʦʞʝ ʩʪʘʪʠ ʱʝ ʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʽ ʥʘʚʽʪʴ ʜʦʤʽʥʫʶ-

ʯʦʶ ʯʝʨʝʟ ʧʦʩʠʣʝʥʥʷ ʟʘʧʠʪʫ ʫ ʙʽʣʴʰʽʡ ʛʥʫʯʢʦʩʪʽ 

ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʟʘʛʨʦʟʠ ʥʘ ʢʰʪʘʣʪ 

Covid-19 ʧʘʥʜʝʤʽʾ, ʱʦ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʨʝʘʣʽʾ ʬʫʥʢ-

ʮʽʦʥʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʘ ʡ ʩʫʩ-

ʧʽʣʴʩʪʚʘ ʫ ʮʽʣʦʤʫ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʢʦʥʮʝʧʮʽʾ ʥʘʚʯʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ ʽʥʰʠʤ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʻ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʥʝʧʝʨʝʨʚʥʦʾ 

ʦʩʚʽʪʠ, ʦʩʢʽʣʴʢʠ ʯʝʨʝʟ ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ ʽ ʩʪʨʽʤʢʽ 

ʟʤʽʥʠ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʩʪʽʡʥʦʛʦ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʜʣʷ 

ʚʠʧʫʩʢʥʠʢʽʚ. ɺʦʜʥʦʯʘʩ ʜʣʷ ʧʨʘʮʶʶʯʠʭ ʬʘʭʽʚʮʽʚ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʶ ʻ ʛʥʫʯʢʽʩʪʴ. ɼʣʷ ʪʘʢʠʭ ʮʽʣʴʦ-

ʚʠʭ ʛʨʫʧ ʦʨʛʘʥʽʟʘʮʽʡʥʦ ʥʘʚʯʘʥʥʷ ʫ ʟʤʽʰʘʥʠʭ ʬʦʨ-

ʤʘʪʘʭ ʯʠ ʦʥ-ʣʘʡʥ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʧʣʘʥʫ-

ʚʘʪʠ ʥʘʚʯʘʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽ-

ʩʪʶ, ʙʝʟʧʝʨʝʯʥʦ ʙʫʜʝ ʥʘʡʙʽʣʴʰ ʢʦʨʠʩʥʠʤ ʽ 

ʜʦʩʪʫʧʥʠʤ. ʋ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʟʥʘʯʘ-

ʻʪʴʩʷ, ʱʦ ʛʥʫʯʢʽʩʪʴ ʤʦʞʝ ʜʦʩʷʛʘʪʠʩʴ ʽ ʟʘʧʨʦʚʘʜʞʝʥ-

ʥʷʤ ʢʦʨʦʪʢʦʪʝʨʤʽʥʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ, ʷʢʽ ʻ 

ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʧʨʘʮʶʶʯʠʭ ʩʪʫʜʝʥʪʽʚ. ɿʘ-

ʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʢʦʨʦʪʢʦʪʝʨʤʽʥʦʚʠʭ ʢʫʨʩʽʚ ʫ ʟʘ-

ʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʟʜʦʙʫʪʪʷ ʩʝʨ-

ʪʠʬʽʢʘʪʽʚ ʽ ʩʚʽʜʦʮʪʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʝʚʥʠʡ ʨʽ-

ʚʝʥʴ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʪʫʜʝʥʪʽʚ (ʩʚʽʜʦʮʪʚʦ 

ʧʨʦ ʘʢʘʜʝʤʽʯʥʝ ʥʘʚʯʘʥʥʷ, ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʘʢʘʜʝʤʽʯʥʝ 

ʥʘʚʯʘʥʥʷ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ, ʜʠʧʣʦʤ ʧʨʦ ʘʢʘʜʝʤʽ-

ʯʥʝ ʥʘʚʯʘʥʥʷ). ɺʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʜ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ʪʘ 

ʽʥʰʠʤʠ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʡ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʽ ʢʫʨʩʽʚ, ʨʦʟ-

ʨʘʭʦʚʘʥʠʭ ʥʘ ʨʽʟʥʽ ʮʽʣʴʦʚʽ ʛʨʫʧʠ. 

ɺʠʟʥʘʶʯʠ ʩʫʪʪʻʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʦʥ-ʣʘʡʥ ʦʩʚʽʪʠ, 

ʥʘʫʢʦʚʮʽ ʽ ʚʠʢʣʘʜʘʯʽ ʟʘʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷʤ ʯʠ ʤʦʞʝ 

ʦʥ-ʣʘʡʥ ʦʩʚʽʪʘ ʟʘʤʽʥʠʪʠ ʪʨʘʜʠʮʽʡʥʫ ʤʦʜʝʣʴ ʦʩʚʽʪʠ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʩʝ ʞ ʪʘʢʠ, 

ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʦʥ-ʣʘʡʥ ʦʩʚʽʪʘ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦ-

ʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʂʨʽʤ ʪʦʛʦ ʾʾ ʤʦʞʣʠʚʦʩʪʽ ʻ ʧʦʪʝʥʮʽʡʥʦ ʚʘʞʣʠʚʠʤʠ 

ʜʣʷ ʩʬʝʨʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʧʨʘʮʶʶʯʠʭ ʦʩʽʙ, ʜʣʷ ʷʢʠʭ ʤʦʜʝʣʴ ʧʦʚʥʦʮʽʥʥʦʾ 

çʜʝʥʥʦʾè ʦʩʚʽʪʠ ʥʝ ʻ ʟʨʫʯʥʦʶ. ɺʦʜʥʦʯʘʩ ʤʦʞʣʠʚʦ-

ʩʪʽ ʦʥ-ʣʘʡʥ ʦʩʚʽʪʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʢʣʘʜʘʤ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʨʦʟʨʦʙʣʷʪʠ ʽ ʧʨʦʧʦʥʫʚʘʪʠ ʩʪʫʜʝʥʪʘʤ 

ʜʦʜʘʪʢʦʚʽ ʦʩʚʽʪʥʽ ʢʫʨʩʠ ʪʘ ʧʨʦʛʨʘʤʠ. 

ʇʨʦʪʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʩʣʽʜʥʠʢʠ ʚʢʘʟʫʶʪʴ 

ʥʘ ʥʠʞʯʫ ʷʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʥʘʚʯʘʥʥʷ ʚ ʦʥ-ʣʘʡʥ ʬʦʨʤʘʪʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ:1) 

ʥʝʦʙʭʽʜʥʠʤ ʻ ʨʝʪʝʣʴʥʝ ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʜʘ-

ʛʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʦʥ-ʣʘʡʥ ʦʩʚʽʪʠ; 2) ʥʝʦʙʭʽʜʥʽ ʟʘ-

ʭʦʜʠ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʘʢʘʜʝʤʽʯʥʦʾ ʦʩʚʽʪʠ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʦʥ-ʣʘʡʥ ʤʦʜʝʣʝʡ; 3) ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩ-

ʥʦʾ ʚʠʱʦʾ ʦʥ-ʣʘʡʥ ʦʩʚʽʪʠ ʧʦʚôʷʟʘʥʝ ʟ ʯʽʪʢʦ 

ʧʨʦʜʫʤʘʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʧʽʜʛʦʪʦʚʢʦʶ ʥʘʚʯʘʣʴʥʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʜʦ ʾʾ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʪʚʦʨʝʥʥʷʤ ʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʧʝʜʘʛʦʛʽ-

ʯʥʦʾ ʚʟʘʻʤʦʜʽʾ [3; 7]. ʊʘʢ, ʩʧʝʮʠʬʽʢʘ ʦʩʚʽʪʥʽʭ ʦʥ-

ʣʘʡʥ ʤʦʜʝʣʝʡ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ, ʱʦ ʦʭʦʧʣʶʻ ʨʝʛʫʣʷʨʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʦʚʽʜʦʤʣʝʥʴ ʜʣʷ ʩʪʫʜʝʥʪʽʚ; ʰʚʠʜʢʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʚʝʨʥʝʥʥʷ ʩʪʫʜʝʥʪʽʚ; ʫʨʽʟʥʦʤʘʥʽʪ-

ʥʝʥʥʷ ʩʧʦʩʦʙʽʚ ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ ʩʪʫʜʝʥʪʘʤʠ; ʽʥʜʠʚʽʜʫ-

ʘʣʴʥʝ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʡ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ 

ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘ-

ʚʜʘʥʴ, ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʩʪʠ ʩʪʫʜʝʥʪʽʚ ʫ ʜʠʩʢʫʩʽʡʥʠʭ 

ʦʥ-ʣʘʡʥ ʬʦʨʫʤʘʭ ʪʦʱʦ. ɸ ʮʝ ʚʠʤʘʛʘʻ ʧʽʜʛʦʪʦʚʣʝʥʦ-

ʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʣʘʜʘʯʽʚ (ʟʫ-

ʩʠʣʣʷ, ʯʘʩ), ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʬʘʭʽʚʮʽʚ ʪʝʭʥʽʯ-

ʥʦʾ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʨʦʟʚôʷʟʘʥʥʷ ʟʘ-

ʚʜʘʥʥʷ ʢʦʰʪʦʚʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʦʩʚʽʪʥʽʭ ʦʥ-ʣʘʡʥ ʧʨʦʛʨʘʤ ʽ ʢʫʨʩʽʚ. 

ɺʠʩʥʦʚʢʠ. ʋ ʚʠʱʽʡ ʦʩʚʽʪʽ ʟʫʩʠʣʣʷ ʽ ʫʨʷʜʦʚʠʭ 

ʩʪʨʫʢʪʫʨ, ʽ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʽ ʚʠʢʣʘʜʘʯʽʚ 

ʤʘʶʪʴ ʙʫʪʠ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽ-

ʘʣʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘ-

ʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʫʯʽʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ, ʥʘ ʛʦʪʦʚʥʽʩʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʘ ʙʫʜʴ-ʷʢʦʶ ʟ 

ʦʩʚʽʪʥʽʭ ʤʦʜʝʣʝʡ, ʥʘ ʨʦʟʨʦʙʢʫ ʤʘʢʩʠʤʘʣʴʥʦ ʘʢʪʫʘ-

ʣʴʥʠʭ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʡ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʜʦʩʪʫʧʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʠʭ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. ʆʥ-ʣʘʡʥ ʦʩʚʽʪʘ ʬʘʢʪʠʯʥʦ ʩʪʚʦ-

ʨʶʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʷʢ 

ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʣʝʡ ʥʘʚʯʘʥʥʷ 

ʥʘ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʥʽʭ ʩʪʫʧʝʥʽʚ ʙʘʢʘʣʘʚʨʘ ʽ ʤʘʛʽʩʪʨʘ 

(ʟʤʽʰʘʥʠʭ, ʦʥ-ʣʘʡʥ), ʪʘʢ ʽ ʤʦʜʝʣʝʡ ʢʫʨʩʽʚ ʧʽʜʚʠ-

ʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ( ʨʽʟʥʠʭ ʟʘ ʪʨʠʚʘʣʽʩʪʶ, ʟʦʨʽʻʥʪʦ-

ʚʘʥʠʭ ʥʘ ʨʽʟʥʽ ʮʽʣʴʦʚʽ ʛʨʫʧʠ ʟ ʚʠʜʘʥʥʷʤ ʦʬʽʮʽʡʥʠʭ 

ʩʚʽʜʦʮʪʚ ʧʨʦ ʨʽʚʝʥʴ ʦʩʚʽʪʠ ʯʠ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ, ʱʦ 

ʦʪʨʠʤʘʥʘ). 
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ʊʘʢʠʤ ʯʠʥʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʱʦ ʚʧʨʦʚʘʜʞʫ-

ʶʪʴʩʷ, ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʦʭʦʧʣʝʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʤʦʣʦʜʽ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʠ. ɺʽʜ-

ʧʦʚʽʜʥʦ, ʟʘʛʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʻ ʩʪʚʦʨʝʥʥʷ ʚ ʫʥʽ-

ʚʝʨʩʠʪʝʪʘʭ ʩʝʨʝʜʦʚʠʱʘ, ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʚ ʫʩʽʭ ʘʩʧʝ-

ʢʪʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʟʤʽʩʪʫ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʎʴʦʤʫ ʤʘʻ 

ʩʧʨʠʷʪʠ ʽ ʫʨʷʜʦʚʘ ʧʦʣʽʪʠʢʘ, ʽ ʜʽʷʣʴʥʽʩʪʴ ʟʘʢʣʘʜʽʚ ʚʠ-

ʱʦʾ ʦʩʚʽʪʠ ʱʦʜʦ ʘʢʨʝʜʠʪʘʮʽʡʥʠʭ ʚʠʤʦʛ, ʬʽʥʘʥʩʫ-

ʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʦʮʽʥʶʚʘʥʥʷ, ʧʽʜ-

ʪʨʠʤʢʠ ʥʘʫʢʦʚʮʽʚ ʪʘ ʝʢʩʧʝʨʪʽʚ ʫ ʨʦʟʚʠʪʢʦʚʽ ʽ ʚʧʨʦ-

ʚʘʜʞʝʥʥʽ ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ, 

ʬʦʨʤ, ʧʨʦʝʢʪʽʚ ʪʘ ʙʽʟʥʝʩ ʤʦʜʝʣʝʡ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʧʽʜʛʦʪʦʚʢʘ ʥʘʚʯʘʣʴʥʦ-ʚʠʢʣʘ-

ʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʧʦʥʦʚʘʥʠʭ 

ʽʥʥʦʚʘʮʽʡ ʽ ʦʩʚʽʪʥʽʭ ʤʦʜʝʣʝʡ. 
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Abstract 

The article analyzes peculiarities of advanced training and probation of research and educational personnel at 

higher educational institutions (HEI), presents importance of a continuous professional development for research 

and educational staff in the field of dentistry. To undergo on-the-job training in Ukraine or abroad is organized 

with the aim to develop and consolidate practically professional competence acquired during theoretical training 

in order to carry out tasks and duties on the established post, to master domestic and foreign experience, to develop 

personal qualities with the purpose to fulfill professional tasks on a new, higher and more qualitative level in the 

field of the profession. 

Advanced professional training abroad results in extension of experience obtained from specialist in other 

countries, learning scientific achievements and mastering innovation medical equipment and educational technol-

ogies; conducting a scientific study on the subject researchers are specialized in, which can further improve their 

professional competence. 
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Present system of medical education includes 

basic medical education, post-graduate medical educa-

tion and continuous professional development which 

are logically connected with one another.  

The quality of the professional skills obtained be-

comes more important in provision competitive capa-

bility  at the labor market, since it is the quality of med-

ical education that maintains the level of development 

in the country and its economic growth.  

According to the National Strategy of Education 

Development in Ukraine during the period including 

2021 one of the long-term tasks concerning develop-

ment of post-graduate education is development of 

standards on post-graduate pedagogic education fo-

cused on improvement of the retraining system, ad-

vanced training courses and probation of pedagogical, 

research and educational personnel and managers of 

educational institutions [5]. 

New requirements concerning higher education 

under conditions of its reforming concerning quality of 

work of scientific and research and educational person-

nel stipulate the necessity of continuous development 

and advanced training starting after getting higher med-

ical education, Internship training, and lasting during 

the whole professional life of a specialist including im-

provement of the abilities and skills obtained [1, 3, 9]. 

The main aim of advanced training and probation 

of research and educational personnel is their profes-

sional development by means of extending and im-

provement of professional knowledge, skills and abili-

ties, acquiring experience according to the state policy 

in the field of education and providing quality of higher 

education, duties and tasks associated with their profes-

sional activity [8]. 

Probation ensures not only competence improve-

ment within the profession acquired earlier by research 

and educational personnel at higher educational institu-

tions, but consolidates practical experience as well.  

Objective of the study is to analyze probation (on-

the-job training) periods of research and educational 

personnel at medical establishments.  

On-the-job training of research and educational 

personnel is the most effective pattern of professional 

training which provides maximum registration of oneôs 

own subjective experience and presents an independent 

kind of additional professional education ensuring 

goal-directed mastering and development of new pro-

fessional competence or correction of that obtained ear-

lier. 

The current legislation of Ukraine assumes proba-

tion and advanced training of research and educational 

personnel and practical physicians both in Ukraine and 

abroad. These periods of probation and advanced train-

ing are carefully controlled by the authority of an edu-

cational institution.  

Thus, the process of advanced training and proba-

tion of research and educational personnel in Ukraine 

is regulated by the Regulations on advanced training 

and probation of research and educational personnel at 

higher educational institutions approved by the Order 

of the Ministry of Education and Science, Youth and 

Sports of Ukraine dated 24.01.2013 ˉ 48 [4].  

This document determines the details and order of 

advanced training for research and educational person-

nel at higher educational institutions of ɯ-ɯV levels of 

accreditation (further ï HEI) irrespective of their forms 

of property and subordination, and standardizes the or-

der of probation of the above staff as one of the forms 

of advanced training.  

The Regulations on advanced training and proba-

tion of research and educational personnel at higher ed-

ucational institutions are developed according to the 

Laws of Ukraine çOn Higher Educationè, çOn Educa-

tionè, çOn Scientific and Scientific-Technical Activ-

ityè, the Law of Ukraine ˉ 2745-VIII  çOn Profes-

sional Pre-Higher Educationè, the Regulations çOn the 

Order to Realize the Rights on Academic Mobilityè, 

approved by the resolution of the Cabinet of Ministers 

of Ukraine dated August 12, 2015, ˉ 579, çOn the Or-

der of Advanced Training of Pedagogic and Research-

Educational Workersè, approved by the resolution of 

the Cabinet of Ministers of Ukraine dated August 21, 

2019 ˉ 800, the University Statute.  

Probation of research-educational (pedagogical) 

workers at HEI is carried out according to the Law of 

Ukraine çOn Professional Pre-Higher Educationè and 

plan on advanced training.  

The main tasks of advanced training and probation 

of research-educational (pedagogical) workers are the 

following:  

ī improvement of acquired earlier or new compe-

tence within the range of professional activity or field 

of knowledge considering the requirements of an ap-

propriate professional standard (dentistry); 

ī obtain experience to fulfill  additional tasks and 

duties within the range of a specialty, profession and 

position according to the quality standards of higher ed-

ucation.  

Probation of research-educational (pedagogical) 

workers is carried out according to the individual pro-

grams considering a specialty, term and curriculum of 

education.  

Probation curriculum is formed according to the 

specialization and tasks set for a person undergoing on-

the-job training.  

The individual probation curriculum should con-

tain information on its volume (duration), and addi-

tional issues concerning probation of research-educa-

tional workers.  

The individual probation curriculum can assume 

the following:  

ī independent theoretical training;  

ī acquiring organizational and professional skills;  

ī learning theoretical bases to organize educa-

tional process and educational standards at higher edu-

cational institutions;  

ī learning the patterns of European educational 

systems and peculiarities of work with them;  

ī mastering methods to assess studentsô progress, 

etc.  

Advanced training including probation should be 

held no less than every five years.  

According to V.M. Morozôs opinion probation of 

research-educational (pedagogical) workers at HEI 



28 The scientific heritage No 51 (2020) 

should not be related to the time criterion. The main in-

dicator indicative of the necessity to organize learning 

of this or that specialist should be the level of teaching 

a professional subject equal to the state standard of ed-

ucation quality, and (or) the result of analysis of the an-

nual report submitted by a person at the department on 

the amount of fulfillment of the contract terms [2]. 

Probation of research-educational (pedagogical) 

workers in other countries is carried out according to 

the Ukrainian legislation on the basis of international 

agreements.  

Before educational institutions accepted the Euro-

pean system of transition and accumulation of credits, 

the term of probation for teachers lasted for months ï 

from 1 to 10 months depending on the complexity of an 

individual plan of probation and practical experience. 

At present the term of probation is calculated according 

to ECTS credits or national credits, and it cannot be 

more than 32 national credits (48 ɽʉʊS credits). One 

day of probation is estimated as 6 hours 0,2 ECTS 

credit [10]. 

Research-educational (pedagogical) workers who 

completed probation are given a document on post-

graduate training. After receiving the certificate re-

search-educational workers should present a report on 

their probation. This report is heard and discussed at the 

meeting of a structural unit of the institution. The meet-

ing has the right to approve or refuse the report, to give 

recommendations and/or conclusions.  

Probation results are considered during the follow-

ing attestation of research-educational workers. Peculi-

arities of probation of research-educational workers 

abroad are established by the Regulations on Education 

and Probation of Students (scientific probation), post-

graduates, junior scientific assistants, doctoral candi-

dates, scientific and research-educational workers at 

leading higher educational institutions and scientific es-

tablishments abroad [7, 11]. This kind of probation is 

rather topical for HEI personnel who are planning to 

obtain academic degrees. 

In 2016 the Ministry of Education and Science of 

Ukraine changed the order to give academic degrees. 

Thus, one of the main criteria to assess research-peda-

gogical and scientific activity for the applicants for ac-

ademic degrees (Professor, Associate Professor, Senior 

Researcher) is undergoing probation at HEI, a scientific 

(or scientific-technical) institution of the country which 

is a member of the Economic Cooperation Organiza-

tion and Development, and/or the European Union [6]. 

Probation in Ukraine or abroad is carried out with 

the purpose to form and consolidate in practice profes-

sional competence obtained as the result of theoretical 

training to perform duties and tasks on a certain posi-

tion, learning domestic and foreign experience, for-

mation of personal qualities in order to fulfill  profes-

sional tasks on a new, more advanced level within the 

range of oneôs specialty.  

Advanced professional training abroad results in 

extension of experience obtained from specialist in 

other countries, learning scientific achievements and 

mastering innovation medical equipment and educa-

tional technologies; conducting a scientific study on the 

subject researchers are specialized in, which can further 

improve their professional competence. 

Conclusion 

Rapid development of the information society pro-

motes scientists to continuous progress and improve-

ment of knowledge in various ways. One of them is pro-

bation or on-job-training which is considered as a use-

ful exchange of scientific ideas, experimental 

experience. It helps to realize one of the basic principles 

of current European educational policy ï mobility of 

educators. Therefore, multiple view possibility of med-

ical scientific probation, and abroad in particular, 

makes this form of advanced training effective consid-

ering development of professional skills of research-ed-

ucational workers. On-job-training of research-educa-

tional workers is carried out according to the procedure 

clearly determined by the Ukrainian legislation, though 

it requires certain improvement considering require-

ments of modern education. 

This form of advanced training for research-edu-

cational activity, improvement of professional skills by 

the educators at higher educational institutions is effi-

cient and promising.  
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Abstract 

The article is devoted to the methodological aspects of training scientific and pedagogical staff of higher 

educational institutions to professional activity. It is established that a fairly effective form of professional devel-

opment. The competence of teachers is mutual attendance. After all mutual visits its an effective form of adoption 

of professional and pedagogical experience of colleagues and improvement of pedagogical skills teachers. 

Keywords: mutual visits, classes, professional activity, pedagogical process. 

 

In modern conditions, higher education is a source 

of security for society with scientific personnel and spe-

cialists of the highest qualification, therefore it is con-

sidered as the most important subsystem of the whole 

social system production. It plays a special role in the 

reproduction and development of culture, science, 

forms of socio-economic relations between the state 

and society. Requirements to the level of professional-

ism of specialists are constantly growing, and it is rele-

vant to the need of creation of the system of continuing 

education and determines the system of higher educa-

tion, where the problem of the training of highly quali-

fied pedagogical staff becomes especially important [4, 

6]. 

At the present stage of development of society 

world of medical pedagogical science is looking for 

new priorities in education and upbringing of physi-

cian-students. Changing the nature and content of work 

puts before our society the serious tasks related to 

bringing the Ukrainian education to the level of devel-

oped countries by reforming its conceptual, structural 

and organizational principles. Raising the level of edu-

cation and training highly qualified specialists of the 

medical field is an important component of the educa-

tional process at the stage of integration of Ukraine in 

Bologna process. One of the most important areas of 

European integration is the field of higher education, 

where it took the form of the Bologna Process. 

Requirements for modern classes are:  

- clarity of definition of educational goals;  

- their unity with education and upbringing goals;  

- adherence to clear lesson structure;  

- determining the optimal content and selection of 

training lesson material in relation to the opportunities 

due to the level of training students;  

- providing classes with the necessary technical 

equipment;  

- choice the most rational methods and techniques 

of teaching; 

- software cognitive quality of students;  

- combination of teamwork with differentiated ap-

proach to learning; 

- implementation of interdisciplinary connections;  

- connection of theoretical knowledge with prac-

tice [3, 7].  

The urgent task of modern medical education is to 

improve quality training of highly qualified specialists, 

in particular students-dentists in terms of future prac-

tice. Optimization of learning process through control 

visits mutual attendance of classes by the staff of the 

department is aimed at providing assistance to young 

assistants in solving improvement tasks educational 

process in accordance with the requirements of the Bo-

logna process Ukraine. 

Every teacher must strive to reach high levels pro-

fessional competence to express their individuality, to 
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implement their educational potential within the chosen 

medical profession.  

The purpose of this article is to reveal the method-

ological aspects of mutual attending classes as a form 

of additional teacher training for professional activity 

and improving the quality of teaching disciplines by 

mutual attendance of practical classes. 

The quality of educational activities of scientific 

and pedagogical staff depends, first of all, on their pro-

fessional qualification ï deep mastery of educational 

material and appropriate methodological techniques 

teaching.  

The main purpose of mutual attendance is ensur-

ing a constant exchange of best practices in the educa-

tion-training process, coordination of the amount of ed-

ucational material, methodical methods and terminol-

ogy of the order of teaching discipline, logical sequence 

and interrelation of teaching to the related disciplines. 

Obviously, in mutual visits to classes it is advisable to 

participate with all people without exception of the sci-

entific and pedagogical staff of the department: from 

beginning teachers to master teachers and innovators. 

According to Sinkevich SV, in addition to the di-

rect purpose (advanced exchange experience), mutual 

attendance at classes should be considered as a form of 

additional and professional training of scientific and 

pedagogical staff. In the progress such as classes, teach-

ers receive (restore) practical skills from the most diffi-

cult topics and issues in academic disciplines [9]. 

On the other hand, the presence (participation) in 

scientific and pedagogical classes composition moti-

vates the teacher to constantly review and refine educa-

tional material of the lesson.  

During mutual visits, young teachers should be ad-

dressed special attention to the amount of information, 

disclosure of topics and educational issues, theoretical 

and practical orientation of the content, accessibility 

and completeness issues under consideration, selection 

of the main content sections, persuasiveness of the 

given examples.  

In order to analyze and implement best practices 

educational material on the discipline during class at-

tendance should determine (including from personal 

experience) completeness and depth the knowledge re-

ceived by students, correctness of their estimation by 

the teacher classes, the teacher's ability to own the au-

dience, to maintain it properly discipline, the presence 

of feedback (interaction), the degree of achievement 

educational goals, the use of visual aids and technical 

means training, as well as the ability to use them me-

thodically competently. To belong take into account the 

communicative skills and personal qualities of the 

teacher: simplicity and intelligibility, culture and im-

agery of speech, correctness pronunciation, general er-

udition, appearance and adherence to teaching tact.  

It should be born in mind that the reciprocal visits 

are an important tool that improves the quality of teach-

ing, but without their help it is impossible to identify 

and immediately correct any gaps in teaching.  

Scientific and pedagogical staff that participates in 

attending classes, it is necessary to adhere to the basic 

requirements of pedagogical ethics. It is necessary to 

enter the classroom with the head of the class, be pre-

sent from the beginning to the end, it is not allowed to 

interfere in the work of the teacher, to do to him re-

marks during the lesson, as well as at other times in the 

presence of the students, perform other actions that may 

distract them.  

The purpose of mutual visits and analysis of prac-

tical classes is not only assessment of the methodology 

of the lesson, but also the improvement of educational 

process, exchange of experience, introduction of mod-

ern innovative technologies in the educational process 

in accordance with the provisions of the Bologna Dec-

laration [9].  

The purpose of attending classes is:  

- to qualify the level of training programs;  

- to check the quality of educational achievements;  

- to use the active and interactive teaching meth-

ods and innovative technologies;  

- to organize the independent work of students;  

- to form the general education (specific) skills and 

abilities of students;  

- to create the ways and methods of formation of 

internal learning motivation;  

- to implement the basic principles of developmen-

tal learning;  

- to form the methods of using teaching aids;  

- to use the opportunities of educational material 

for holistic development student's personality;  

- use of interdisciplinary and interdisciplinary con-

nections, formation of basic knowledge;  

- teacher 's work with rational use of study time; 

method of formation conscious work discipline, etc. [1, 

8].  

The practical training is limited in time (90 

minutes). During this time, you have the opportunity to 

demonstrate not only structural elements of the lesson, 

but also the pedagogical findings of the teacher, crea-

tion its system of educational work with students [8].  

The teacher-visitor prepares to attend classes of 

his colleague, reviews the journal, assesses the state of 

student and individual performance work with low-

achieving students, gets acquainted with the material of 

the topic and recommended literature, both basic and 

additional. At attending the lesson of the teacher-visitor 

is present at the lesson from the beginning to end, rec-

ords their observations, analyzes the lesson, evaluates 

visualization of classes, student activity, the degree of 

mastery of practical skills of examination of the patient 

and the work of the teacher in general.  

The distinguish between the topic of the lesson 

and the content of the study is assessed material, appli-

cation of methods, techniques and forms of educational 

cognitive work of students, activity of the teacher, ac-

tivity of students, feedback methods, methods of as-

sessing knowledge of basic disciplines, current material 

and students' ability to use theoretical knowledge in 

specific clinical situation. Attention is paid to use di-

dactic and visual materials.  

An important element of the evaluation of the les-

son is the definition of the degree of implementation of 

the plan and the achievement of its goals and tasks, 

presentations in the class, comments and suggestions 

on positive and negative sides of the lesson, analysis of 
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stages and elements of the lesson, generalization and 

conclusion regarding the attended lesson [2, 5, 7]. 

The main criteria for assessing the effectiveness of 

the class is the quality of knowledges, skills and abili-

ties acquired by students under the guidance of a 

teacher [3].  

The teacher-visitor, with the participation of the 

head of the department, summarizes and checks, com-

ments and wishes and recordes in the journal mutual 

visits and brings to the notice to teachers of the depart-

ment. 

Conclusion 

Thus, the main purpose of mutual-visits training is 

to provide a constant exchange of best practices and 

participations in the educational process, coordination 

of the scope of training material, methods and proce-

dures for teaching disciplines in different study groups, 

logical sequences and the relationships of teaching re-

lated disciplines. In the mutual visits - educational clas-

ses are attended by everybody without exception, sci-

entific and pedagogical employees of the department: 

from teachers of beginner level to teachers-masters and 

innovators. Mutual attendance is one of the most im-

portant elements of pedagogical process that improves 

the quality of teaching subjects, improving and enhanc-

ing the methodological level of educational process in 

the higher education. 
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ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸ ʇɽʈɽɺɯʈʂɸ ɽʌɽʂʊʀɺʅʆʉʊɯ ʄɽʊʆɼʀʂʀ ʌʆʈʄʋɺɸʅʅʗ 

ʉʊʈɸʊɽɻɯʏʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ɺ ʄɸʁɹʋʊʅɯʍ ʌɯʃʆʃʆɻɯɺ ʋ ʇʀʉʔʄʆɺʆʄʋ 

ʇɽʈɽʂʃɸɼɯ ɸʅɻʃɯʁʉʔʂʆʖ ʄʆɺʆʖ 

 

ʄʠʭʘʡʣʝʥʢʦ ʆ.ɸ. 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʬʘʢʫʣʴʪʝʪʽʚ ʧʩʠʭʦʣʦʛʽʾ ʪʘ ʩʦʮʽʦʣʦʛʽʾ 

ɯʥʩʪʠʪʫʪʫ ʬʽʣʦʣʦʛʽʾ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

THE EXPERIMENTAL VERIFICATION OF THE METHODôS EFFICIENCY OF STRATEGIC 

COMPETENCE FORMATION IN TRANSLATION FOR FUTURE PHILOLOGISTS  

 

Mykhailenko O. 

Ph.D., Department of Foreign Languages for Faculties of Psychology and Sociology, Philology Institute of 

Taras Shevchenko National University of Kyiv 

 

ɸʥʦʪʘʮʽʷ 
ʋ ʧʦʜʘʥʽʡ ʩʪʘʪʪʽ ʚʠʩʚʽʪʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʧʠʩʴʤʦʚʦʤʫ ʧʝʨʝʢʣʘʜʽ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʘʚ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ 

ʜʣʷ ʥʘʚʯʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʧʠʩʴʤʦʚʦʛʦ ʧʝʨʝʢʣʘʜʫ ʤʘʡʙʫʪʥʽʭ ʬʽʣʦʣʦʛʽʚ. 

Abstract 

The article reveals the experimental results of authorôs method of forming the strategic competence in trans-

lation. Experimentally proved the efficiency of usage the editing exercises for the purpose of teaching the future 

philologists the translation strategies. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʨʘʪʝʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʧʝʨʝʢʣʘʜ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʥʘʚʯʘʥʥʷ, ʚʧʨʘʚʠ, ʤʝʪʦ-

ʜʠʢʘ. 

Keywords: strategic competence, translation, experimental teaching, exercises, methods. 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʨʦʙʦʪʘ ʙʫʣʘ ʧʨʠʩʚʷʯʝʥʘ ʧʝ-

ʨʝʚʽʨʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫ-

ʚʘʥʥʷ ʚ ʤʘʡʙʫʪʥʽʭ ʬʽʣʦʣʦʛʽʚ ʩʪʨʘʪʝʛʽʯʥʦʾ ʢʦʤʧʝʪʝ-

ʥʪʥʦʩʪʽ ʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʠʩʴʤʦʚʦʤʫ ʧʝʨʝʢʣʘʜʽ 

ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʫ ʩʬʝʨʽ ʜʽʣʦʚʦʛʦ ʣʠʩʪʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʧʨʘʚ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ.  
ɸʥʘʣʽʟ ʧʨʘʮʴ ʥʘʫʢʦʚʮʽʚ, ʧʨʠʩʚʷʯʝʥʠʭ ʦʨʛʘʥʽʟʘ-

ʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ [1; 2; 4], ʜʘʚ 
ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʣʶʚʘʪʠ ʨʦʙʦʯʫ ʛʽʧʦʪʝʟʫ ʪʘ ʦʩʥʦ-
ʚʥʽ ʝʪʘʧʠ ʾʾ ʨʦʟʚʠʪʢʫ: 1) ʚʠʥʠʢʥʝʥʥʷ ʛʽʧʦʪʝʟʠ ʥʘ ʦʩ-
ʥʦʚʽ ʜʘʥʠʭ ʥʘʫʢʠ, 2) ʬʦʨʤʫʣʶʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʨʠ-
ʧʫʱʝʥʴ, ʚʠʙʽʨ ʥʘʡʽʤʦʚʽʨʥʽʰʦʛʦ ʟ ʮʠʭ ʧʨʠʧʫʱʝʥʴ, 
ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʟ ʮʴʦʛʦ ʧʨʠʧʫʱʝʥʥʷ; 3) 
ʧʦʨʽʚʥʷʥʥʷ ʦʜʝʨʞʘʥʠʭ ʚʠʩʥʦʚʢʽʚ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 
ʝʢʩʧʝʨʠʤʝʥʪʫ [1, ʩ. 38ï39]. ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 
ʟ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʪʘ ʧʝʨʝʢ-
ʣʘʜʫ, ʧʝʜʘʛʦʛʽʢʠ, ʧʩʠʭʦʣʦʛʽʾ, ʧʩʠʭʦʣʽʥʛʚʽʩʪʠʢʠ, ʘʥʘ-
ʣʽʟ ʧʽʜʨʫʯʥʠʢʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʪʘ ʧʨʦʛʨʘʤ 
ʟ ʙʣʦʢʫ ʜʠʩʮʠʧʣʽʥ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʽʣʦʣʦʛʽʚ 
ʪʘ ʧʝʨʝʢʣʘʜʘʯʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʩʧʽʚʙʝʩʽʜ ʩʝʨʝʜ ʩʪʫʜʝ-
ʥʪʽʚ, ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʥʘʚʯʘʣʴʥʠʤ 
ʧʨʦʮʝʩʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʝʨʝʢʣʘ-
ʜʘʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʦʟʚʦʣʠʣʠ ʥʘʤ ʚʠʩʫʥʫʪʠ ʛʽ-
ʧʦʪʝʟʫ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʬʦʨʤʫʚʘʥʥʷ ʚ ʤʘʡʙʫʪʥʽʭ ʬʽʣʦʣʦʛʽʚ ʩʪʨʘʪʝʛʽʯʥʦʾ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʠʩʴʤʦʚʦʤʫ 
ʧʝʨʝʢʣʘʜʽ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʫ ʩʬʝʨʽ ʜʽʣʦʚʦʛʦ ʣʠ-
ʩʪʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʘʣʽʟʘʮʽʻʶ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟ-
ʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ: 1) ʦʨ-
ʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ ʫ ʯʦʪʠʨʠ ʝʪʘʧʠ: ʧʝʨʰʠʡ ʝʪʘʧ ï 
ʜʦʧʝʨʝʢʣʘʜʘʮʴʢʠʡ, ʜʨʫʛʠʡ ʝʪʘʧ ï ʪʝʢʩʪʦʚʠʡ ʘʥʘʣʽ-
ʪʠʢʦ-ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʠʡ, ʪʨʝʪʽʡ ʝʪʘʧ ï ʜʦʪʝʢʩʪʦʚʠʡ 
ʧʝʨʝʢʣʘʜʘʮʴʢʠʡ, ʯʝʪʚʝʨʪʠʡ ʝʪʘʧ ï ʪʝʢʩʪʦʚʠʡ ʧʝʨʝʢ-
ʣʘʜʘʮʴʢʠʡ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʥʘʚʯʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʧʝ-
ʨʝʢʣʘʜʫ, ʥʘʚʯʘʥʥʷ ʚʣʘʩʥʝ ʧʝʨʝʢʣʘʜʫ ʪʘ ʥʘʚʯʘʥʥʷ 
ʢʦʥʪʨʦʣʶ ʡ ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʽʚ ʧʝʨʝʢʣʘʜʫ; 2) ʦʧʘ-
ʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʟʥʘʥʴ ʟ ʪʝʦʨʽʾ 
ʧʝʨʝʢʣʘʜʫ, ʪʝʦʨʽʾ ʜʠʩʢʫʨʩʫ ʡ ʪʝʢʩʪʫ; 3) ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ ʫ 
ʤʝʞʘʭ ʜʨʫʛʦʛʦ, ʪʨʝʪʴʦʛʦ ʡ ʯʝʪʚʝʨʪʦʛʦ ʝʪʘʧʽʚ ʥʘʚ-
ʯʘʥʥʷ; 4) ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʧʨʘʚ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ. 
ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʥʘʚʯʘʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 

44 ʩʪʫʜʝʥʪʠ. ʈʦʟʨʦʙʣʝʥʘ ʛʽʧʦʪʝʟʘ ʧʝʨʝʚʽʨʷʣʘʩʷ ʥʘ 
ʨʽʚʥʽ ʆʂʈ çʄʘʛʽʩʪʨè 1-ʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ ʥʘʧʨʷʤʫ 
çʌʽʣʦʣʦʛʽʷ. ʇʝʨʝʢʣʘʜ (ɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ)è ʂʠʾʚʩʴ-
ʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝ-
ʚʯʝʥʢʘ ʥʘ ʟʘʥʷʪʪʷʭ ʟ ʧʨʘʢʪʠʢʠ ʧʝʨʝʢʣʘʜʫ ʪʘ ʘʥʛʣʽʡ-
ʩʴʢʦʾ ʤʦʚʠ ʫ ʤʝʞʘʭ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʊʝʦʨʽʷ 
ʪʘ ʧʨʘʢʪʠʢʘ ʧʝʨʝʢʣʘʜʫè: ɯ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ 
ï 16 ʩʪʫʜʝʥʪʽʚ, ɯɯ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ ï 14 ʩʪʫ-
ʜʝʥʪʽʚ, ɯɯɯ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ ï 14 ʩʪʫʜʝʥʪʽʚ 
(2014ï2015 ʥ.ʨ. ʫ ɯɯ ʩʝʤʝʩʪʨʽ).  

ʍʘʨʘʢʪʝʨ ʝʢʩʧʝʨʠʤʝʥʪʫ ï ʧʨʠʨʦʜʥʠʡ, ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʦ-ʚʝʨʪʠʢʘʣʴʥʠʡ, ʚʽʜʢʨʠʪʠʡ. 
ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘ-

ʯʝʥʥʷ ʡʦʛʦ ʤʝʪʠ, ʟʘʚʜʘʥʴ ʪʘ ʦʙôʻʢʪʫ. 
ʇʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʨʽʟ ʧʨʦʚʦʜʠʚʩʷ ʩʝ-

ʨʝʜ ʩʪʫʜʝʥʪʽʚ ʆʂʈ çʄʘʛʽʩʪʨè ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʌʽʣʦ-
ʣʦʛʽʷ. ʇʝʨʝʢʣʘʜè (3 ʛʨʫʧʠ), ʷʢʽ ʚʠʚʯʘʶʪʴ ʘʥʛʣʽʡʩʴʢʫ 
ʤʦʚʫ ʷʢ ʜʨʫʛʫ ʤʦʚʫ: ɯ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ (ɽɻ) 
ï 16 ʩʪʫʜʝʥʪʽʚ, ɯɯ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ (ɽɻ) ï 14 
ʩʪʫʜʝʥʪʽʚ, ɯɯɯ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ (ɽɻ) ï 14 ʩʪʫ-
ʜʝʥʪʽʚ. ʋʩʴʦʛʦ ʫʯʘʩʥʠʢʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ï 44 ʦʩʦʙʠ. 
ʇʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʨʽʟ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʷʚʠʪʠ, ʱʦ ʫ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʮʽ-
ʣʦʤʫ ʩʬʦʨʤʦʚʘʥʽ ʫʤʽʥʥʷ ʩʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʛʦ ʟʚôʷʟ-
ʥʦʛʦ ʪʝʢʩʪʫ ʧʝʨʝʢʣʘʜʫ, ʷʢʠʡ ʟʘ ʩʪʨʫʢʪʫʨʥʠʤʠ ʪʘ ʞʘ-
ʥʨʦʚʦ-ʩʪʠʣʽʩʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʘʛʘʣʦʤ ʚʽʜ-
ʧʦʚʽʜʘʚ ʘʥʘʣʦʛʽʯʥʠʤ ʪʝʢʩʪʘʤ ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ; 
ʤʘʡʞʝ ʚʩʽʤ ʩʪʫʜʝʥʪʘʤ ʚʜʘʣʦʩʷ ʟʙʝʨʝʛʪʠ ʬʫʥʢʮʽʦʥʘ-
ʣʴʥʫ ʜʦʤʽʥʘʥʪʫ ʪʝʢʩʪʫ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʩʪʫʜʝ-
ʥʪʽʚ ʚʦʣʦʜʽʻ ʜʦʩʪʘʪʥʽʤ ʩʣʦʚʥʠʢʦʚʠʤ ʟʘʧʘʩʦʤ, ʧʨʦ 
ʱʦ ʩʚʽʜʯʠʪʴ ʤʽʥʽʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʣʦʚʥʠʢʘ ʧʽʜ 
ʯʘʩ ʧʝʨʝʢʣʘʜʫ. ʇʨʦʪʝ ʤʦʚʥʽ ʟʘʩʦʙʠ ʽʥʦʜʽ ʥʝ ʚʽʜʧʦʚʽ-
ʜʘʣʠ ʢʦʤʫʥʽʢʘʪʠʚʥʽʡ ʮʽʣʽ: ʾʭ ʚʞʠʚʘʥʥʷ ʥʝ ʚʽʜʧʦʚʽ-
ʜʘʣʦ ʫʟʫʩʫ, ʤʦʜʘʣʴʥʦʩʪʽ ʪʝʢʩʪʫ (ʥʝ ʚʽʜʦʙʨʘʞʘʣʠ ʧʦ-
ʚʥʦʶ ʤʽʨʦʶ ʤʦʜʘʣʴʥʠʭ ʚʽʜʪʽʥʢʽʚ ʥʝʚʜʦʚʦʣʝʥʥʷ, 
ʩʢʘʨʛʠ ï ʘʙʦ ʮʝ ʚʠʭʦʜʠʣʦ ʟʘ ʤʝʞʽ ʦʬʽʮʽʡʥʦ-ʜʽʣʦʚʦʛʦ 
ʩʪʠʣʶ, ʘʙʦ ʙʨʘʢʫʚʘʣʦ ʯʠ ʙʫʣʦ ʥʘʜʤʽʨʥʽʩʪʴ ʤʦʚʥʠʭ 
ʟʘʩʦʙʽʚ, ʷʢʽ ʧʝʨʝʜʘʚʘʣʠ ʤʦʜʘʣʴʥʽʩʪʴ), ʮʝ ʧʨʠʟʚʦ-
ʜʠʣʦ ʜʦ ʯʘʩʪʢʦʚʦʾ ʚʪʨʘʪʠ ʦʢʨʝʤʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʪʝʢ-
ʩʪʽ ʧʝʨʝʢʣʘʜʫ (ʭʦʯʘ ʟʤʽʩʪ ʫ ʮʽʣʦʤʫ ʧʨʘʚʠʣʴʥʦ ʧʝʨʝ-
ʜʘʚʘʣʠ ʧʦʥʘʜ 2/3 ʩʪʫʜʝʥʪʽʚ). ɺ ʦʢʨʝʤʠʭ ʩʪʫʜʝʥʪʽʚ 
(ʙʣʠʟʴʢʦ 1/3) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʦʨʫʰʝʥʥʷ ʫ ʚʽʜʪʚʦ-
ʨʝʥʥʽ ʚ ʪʝʢʩʪʽ ʧʝʨʝʢʣʘʜʫ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʮʽʣʽ ʪʘ ʢʦ-
ʤʫʥʽʢʘʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʟʦʢʨʝʤʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʧʦʨʫʰʝʥʥʷ ʫ ʚʽʜʪʚʦʨʝʥʥʽ ʨʝʛʫʣʷʪʠʚʥʦ-ʩʧʦʥʫʢʘʣʴ-
ʥʦʾ, ʦʮʽʥʥʦ-ʚʧʣʠʚʦʚʦʾ ʪʘ ʝʤʦʮʽʡʥʦ-ʚʧʣʠʚʦʚʦʾ ʩʪʨʘ-
ʪʝʛʽʡ. ʋ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʫʜʝʥʪʽʚ (ʧʨʠʙʣʠʟʥʦ 
1/5) ʥʘʷʚʥʽ ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʥʽ ʧʦʤʠʣʢʠ, ʷʢʽ ʩʧʦ-
ʪʚʦʨʶʶʪʴ ʟʤʽʩʪ, ʘ ʚʽʜʪʘʢ ʽ ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʤʝʪʫ ʪʝʢ-
ʩʪʫ ʦʨʠʛʽʥʘʣʫ; ʥʘʷʚʥʽ ʛʨʘʤʘʪʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʥʝ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʟʫʘʣʴʥʠʤ ʥʦʨʤʘʤ ʦʬʽʮʽʡʥʦ ʜʽʣʦʚʦʛʦ 
ʩʪʠʣʶ ʚ ʮʽʣʦʤʫ ʪʘ ʞʘʥʨʫ ʜʽʣʦʚʦʛʦ ʣʠʩʪʘ ʟʦʢʨʝʤʘ. 
ʊʠʧʦʚʦʶ ʧʦʤʠʣʢʦʶ ʙʫʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʫʤʽʥʴ ʚʠʢʦʨʠ-
ʩʪʦʚʫʚʘʪʠ ʣʦʢʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʧʝʨʝʢʣʘʜʫ ʜʣʷ ʚʠʨʽ-
ʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʟʘʚʜʘʥʴ (ʮʽ ʧʦ-
ʤʠʣʢʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʽʟʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʘʣʝ ʚ 
ʨʦʙʦʪʘʭ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʜʦ 70%), 
ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʥʘʷʚʥʦʩʪʽ ʙʫʢʚʘʣʽʟʤʽʚ, ʧʦʨʫʰʝʥʴ 
ʟʤʽʩʪʫ ʪʘ ʘʚʪʦʨʩʴʢʠʭ ʽʥʪʝʥʮʽʡ ʧʨʠ ʧʝʨʝʢʣʘʜʽ. 
ʇʦʜʘʤʦ ʟʘʛʘʣʴʥʫ ʪʘʙʣʠʮʶ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝ-

ʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ ʩʪʫʜʝʥʪʽʚ (ʪʘʙʣʠʮʷ 1). 

ʊʘʙʣʠʮʷ 1 

ʊʘʙʣʠʮʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ 

ɹʣʦʢʠ 
ʟʘʚʜʘʥʴ 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ɼʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ 
ʉʂʅ ʂ-ʢʽʩʪʴ 

ʦʩʽʙ 
% ʂ-ʢʽʩʪʴ 

ʦʩʽʙ 
% ʂ-ʢʽʩʪʴ 

ʦʩʽʙ 
% ʂ-ʢʽʩʪʴ 

ʦʩʽʙ 
% 

1 19 43,18 17 38,63 8 18,18 0 0% 0,81 
2 25 56,82 15 34,09 4 9,09 0 0% 0,88 
3 16 36,36 21 47,73 6 13,64 1 2,27 0,8 
4 21 47,73 13 29,54 7 15,91 3 6,82 0,82 
5 18 40,91 15 34,09 8 18,18 3 6,82 0,81 

ɿʘʛʘʣʦʤ 16 36,36 19 43,18 8 18,18 1 2,27 0,82 

ʉʂʅ ï ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʚʯʝʥʦʩʪʽ. 
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ʉʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʚʯʝʥʦʩʪʽ ʫ ʪʨʴʦʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʧʦ ʢʦʞʥʦʤʫ ʟʘʚʜʘʥʥʶ ʚʠʷʚʠʚʩʷ ʧʨʠʙ-

ʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤ (ʜʠʚ. ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ʉʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʚʯʝʥʦʩʪʽ ʧʦ ʢʦʞʥʽʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ 

ɿʘʚʜʘʥʥʷ ɽɻ1 ɽɻ2 ɽɻ3 

1 0,71 0,7 0,73 

2 0,83 0,81 0,79 

3 0,69 0,68 0,68 

4 0,71 0,69 0,69 

5 0,72 0,69 0,7 

 

ʆʪʞʝ, ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʜʝʨʞʘʥʠʭ ʫ ʧʨʦʮʝʩʽ 

ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ, ʧʦʢʘʟʘʚ, ʱʦ ʚ ʙʽʣʴ-

ʰʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʝʨʝʢʣʘʜʘʮʴʢʽ ʫʤʽʥʥʷ ʩʬʦʨʤʦʚʘʥʽ 

ʥʘ ʚʠʩʦʢʦʤʫ (15,91%) ʪʘ ʜʦʩʪʘʪʥʴʦʤʫ (43,18%) ʨʽ-

ʚʥʽ (ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʩʢʣʘʜʘʻ 59%), ʧʨʦʪʝ ʚʠʷʚʣʝʥʽ ʡ 

ʦʢʨʝʤʽ ʥʝʜʦʣʽʢʠ, ʚʠʢʣʠʢʘʥʽ ʚ ʧʨʦʛʘʣʠʥʘʭ ʟʥʘʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʪʨʘʪʝʛʽʷʤʠ ʧʝʨʝʢʣʘʜʫ, ʷʢʽ ʚʽʜʦʙʨʘʟʠ-

ʣʠʩʷ ʚ ʫʤʽʥʥʷʭ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʝʨʝʢʣʘʜʘʮʴʢʽ ʩʪʨʘʪʝ-

ʛʽʾ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʪʝʢʩʪʫ ʧʝʨʝʢʣʘʜʫ, ʘʜʝʢʚʘʪ-

ʥʦʛʦ ʪʝʢʩʪʫ ʦʨʠʛʽʥʘʣʫ ʚ ʢʦʤʫʥʽʢʘʪʠʚʥʦ-ʧʨʘʛʤʘʪʠʯ-

ʥʦʤʫ ʘʩʧʝʢʪʽ. ʎʝ ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ ʪʝʭʥʦʣʦʛʽʡ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʾ ʢʦʤ-

ʧʝʪʝʥʪʥʦʩʪʽ ʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʠʩʴʤʦʚʦʤʫ ʧʝʨʝʢ-

ʣʘʜʽ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʫ ʩʬʝʨʽ ʜʽʣʦʚʦʛʦ ʣʠʩʪʫ-

ʚʘʥʥʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʥʘʚʯʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘ-

ʢʦʞ ʪʠʧʦʚʠʭ ʚʧʨʘʚ ʽ ʟʘʚʜʘʥʴ, ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ ʥʘʚ-

ʯʘʥʥʷ ʪʝʢʩʪʽʚ.  

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦ-

ʮʝʩ ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʥʘʚ-

ʯʘʣʴʥʦʾ ʪʘ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤ ʟ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʆʂʈ çʄʘʛʽʩʪʨè 1-ʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ, ʩʧʝ-

ʮʽʘʣʴʥʦʩʪʽ çɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ (ʜʨʫʛʘ)è ʂʠʾʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝ-

ʥʢʘ. ʊʨʠʚʘʣʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʩʢʣʘʣʘ 50 ʛʦʜʠʥ: 22 ʛʦʜʠʥʠ ʘʫʜʠʪʦʨʥʦʾ ʨʦʙʦʪʠ ʽ 28 

ʛʦʜʠʥ ï ʧʦʟʘʘʫʜʠʪʦʨʥʦʾ.  

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʙʫʣʠ: 

- ʚʪʽʣʠʪʠ ʘʚʪʦʨʩʴʢʫ ʤʝʪʦʜʠʢʫ ʚ ʨʝʘʣʴʥʽ 

ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʪʘ ʧʝʨʝʢʣʘʜʫ ʤʘʡ-

ʙʫʪʥʽʭ ʬʽʣʦʣʦʛʽʚ-ʧʝʨʝʢʣʘʜʘʯʽʚ; 

- ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʨʩʴʢʦʾ 
ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʚ ʤʘʡʙʫʪʥʽʭ ʬʽʣʦʣʦʛʽʚ ʩʪʨʘ-

ʪʝʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʠʩʴ-

ʤʦʚʦʤʫ ʧʝʨʝʢʣʘʜʽ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʫ ʩʬʝʨʽ ʜʽʣʦ-

ʚʦʛʦ ʣʠʩʪʫʚʘʥʥʷ;  

- ʚʠʷʚʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʧʨʘʚ 
ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʘʪʝʛʽʯʥʦʾ ʢʦʤʧʝʪʝ-

ʥʪʥʦʩʪʽ ʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʠʩʴʤʦʚʦʤʫ ʧʝʨʝʢʣʘʜʽ 

ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʫ ʩʬʝʨʽ ʜʽʣʦʚʦʛʦ ʣʠʩʪʫʚʘʥʥʷ; 

- ʚʩʪʘʥʦʚʠʪʠ ʧʦʟʠʪʠʚʥʽ ʪʘ ʤʦʞʣʠʚʽ ʥʝʛʘʪʠʚʥʽ 
ʥʘʩʣʽʜʢʠ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝ-

ʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʠʩʴʤʦ-

ʚʦʤʫ ʧʝʨʝʢʣʘʜʽ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʫ ʩʬʝʨʽ ʜʽʣʦ-

ʚʦʛʦ ʣʠʩʪʫʚʘʥʥʷ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʥʘʚʯʘʥʥʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘ-

ʣʴʥʠʭ ʛʨʫʧʘʭ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʧʦʜʘʥʠʤʠ ʝʪʘʧʘʤʠ. 

ʄʝʪʦʶ 1 ʝʪʘʧʫ ʙʫʣʦ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʢʣʘʜʘʮʴ-

ʢʠʭ, ʪʝʢʩʪʦʚʠʭ ʪʘ ʜʠʩʢʫʨʩʠʚʥʠʭ ʟʥʘʥʴ, ʷʢʝ ʙʫʣʦ ʦʨ-

ʛʘʥʽʟʦʚʘʥʝ ʫ ʬʦʨʤʘʪʽ ʜʚʦʭ ʣʝʢʮʽʡ. 

ʃʝʢʮʽʷ 1. ʊʝʤʘ: ʇʝʨʝʢʣʘʜʘʮʴʢʽ ʩʪʨʘʪʝʛʽʾ ʚ ʩʫ-

ʯʘʩʥʦʤʫ ʧʝʨʝʢʣʘʜʦʟʥʘʚʩʪʚʽ. 

ʇʠʪʘʥʥʷ ʣʝʢʮʽʾ 

1. ʇʦʥʷʪʪʷ çʧʝʨʝʢʣʘʜʘʮʴʢʽ ʩʪʨʘʪʝʛʽʾè ʚ ʩʫʯʘʩ-

ʥʦʤʫ ʧʝʨʝʢʣʘʜʦʟʥʘʚʯʦʤʫ ʜʠʩʢʫʨʩʽ. 

2. ʉʪʨʘʪʝʛʽʾ ʧʝʨʝʢʣʘʜʫ ʡ ʘʜʝʢʚʘʪʥʽʩʪʴ. 

3. ʉʪʨʘʪʝʛʽʾ ʧʝʨʝʢʣʘʜʫ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʜʦʤʽʥʘ-

ʥʪʠ ʪʝʢʩʪʫ. 

4. ʇʦʥʷʪʪʷ ʛʣʦʙʘʣʴʥʠʭ ʽ ʣʦʢʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ. 

ʈʽʟʥʦʚʠʜʠ ʛʣʦʙʘʣʴʥʠʭ ʽ ʣʦʢʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ. 

5. ʉʪʨʘʪʝʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʷʢ ʧʦʩʣʽʜʦʚ-

ʥʽʩʪʴ ʜʽʡ ʧʝʨʝʢʣʘʜʘʯʘ. 

ʃʝʢʮʽʷ 2. ʊʝʤʘ: ʃʽʥʛʚʘʣʴʥʽ, ʝʢʩʪʨʘʣʽʥʛʚʘʣʴʥʽ ʪʘ 

ʧʝʨʝʢʣʘʜʦʟʥʘʚʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʽʣʦʚʠʭ ʣʠʩʪʽʚ.  

ʇʠʪʘʥʥʷ ʣʝʢʮʽʾ 

1. ʉʬʝʨʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʨʘʛʤʘʪʠʯʥʽ ʪʘ ʣʽʥʛʚʦ-

ʩʪʠʣʽʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʢʩʪʽʚ ʜʽʣʦʚʦʛʦ 

ʩʪʠʣʶ.  

2. ɼʽʣʦʚʠʡ ʣʠʩʪ ʷʢ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʘ ʬʦʨʤʘ ʩʧʽ-

ʣʢʫʚʘʥʥʷ. ʋʥʽʚʝʨʩʘʣʴʥʝ ʪʘ ʽʜʽʦʝʪʥʽʯʥʝ ʚ ʫʢʨʘʾʥʩʴ-

ʢʠʭ ʪʘ ʘʥʛʣʽʡʩʴʢʠʭ ʜʽʣʦʚʠʭ ʣʠʩʪʘʭ. 

3. ʂʣʘʩʠʬʽʢʘʮʽʷ (ʟʘ ʪʝʤʘʪʠʢʦʶ, ʟʘ ʦʟʥʘʢʦʶ ʟʚʦ-

ʨʦʪʥʦʛʦ ʢʦʥʪʘʢʪʫ, ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ). 

4. ʇʽʜʞʘʥʨʠ ʜʽʣʦʚʠʭ ʣʠʩʪʽʚ ʪʘ ʾʭʥʽ ʧʨʘʛʤʘʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

5. ʃʽʥʛʚʦʩʪʠʣʽʩʪʠʯʥʽ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʽ ʦʩʦʙʣʠ-

ʚʦʩʪʽ ʜʽʣʦʚʠʭ ʣʠʩʪʽʚ. 

6. ʆʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʢʣʘʜʫ ʜʽʣʦʚʠʭ ʣʠʩʪʽʚ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʧʨʦʯʠʪʘʥʦ ʣʝʢʮʽʾ, ʩʪʫʜʝʥʪʠ 

ʧʦʚʠʥʥʽ ʙʫʣʠ ʚʠʚʯʠʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʦʪʽʤ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʠʩʴʤʦʚʝ ʦʧʠʪʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʚʠ-

ʷʚʣʝʥʥʷ ʨʽʚʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ, ʪʝʢʩʪʦ-

ʚʠʭ ʪʘ ʜʠʩʢʫʨʩʠʚʥʠʭ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʤʦʪʠʚʫʚʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʝʨʰʠʡ ʝʪʘʧ ʪʨʠʚʘʚ 4 ʛʦʜʠʥʠ. 

ɯɯ ʝʪʘʧ ï ʪʝʢʩʪʦʚʠʡ ʘʥʘʣʽʪʠʢʦ-ʽʥʪʝʨʧʨʝʪʘʮʽʡ-

ʥʠʡ. ʄʝʪʦʶ ʮʴʦʛʦ ʝʪʘʧʫ ʙʫʣʦ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʧ-

ʨʝʪʘʮʽʡʥʠʭ ʫʤʽʥʴ (ʥʘ ʤʘʪʝʨʽʘʣʽ ʪʝʢʩʪʫ ʦʨʠʛʽʥʘʣʫ) ï 

ʚʠʟʥʘʯʘʪʠ ʧʽʜʞʘʥʨ ʜʽʣʦʚʦʛʦ ʣʠʩʪʘ, ʢʦʤʫʥʽʢʘʪʠʚʥʽ 

ʮʽʣʽ, ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʣʠʩʪʘ, ʤʦʚʥʽ ʟʘʩʦʙʠ ʾʭ 

ʨʝʘʣʽʟʘʮʽʾ; ʢʦʤʧʦʟʠʮʽʡʥʽ ʪʘ ʣʽʥʛʚʦʩʦʮʽʦʢʫʣʴʪʫʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ.  

ʌʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʦʜ-

ʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʠʩʴʤʦʚʦʤʫ ʧʝʨʝʢʣʘʜʽ ʘʥʛʣʽʡʩʴʢʦʶ 

ʤʦʚʦʶ ʫ ʩʬʝʨʽ ʜʽʣʦʚʦʛʦ ʣʠʩʪʫʚʘʥʥʷ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚ ʪʘʢʦʤʫ ʬʦʨʤʘʪʽ: 

1) ʩʪʫʜʝʥʪʠ ʯʠʪʘʣʠ, ʘʥʘʣʽʟʫʚʘʣʠ ʣʠʩʪʠ ʘʥʛʣʽʡ-

ʩʴʢʦʶ ʤʦʚʦʶ (ʣʠʩʪ-ʧʨʦʧʦʟʠʮʽʷ, ʣʠʩʪ-ʨʝʢʣʘʤʘʮʽʷ, 

ʣʠʩʪ-ʧʨʦʭʘʥʥʷ, ʣʠʩʪ-ʟʚʝʨʥʝʥʥʷ, ʣʠʩʪ-ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʨʝʢʣʘʤʘʮʽʶ): ʚʠʟʥʘʯʘʣʠ ʾʭʥʽ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʜʦʤʽʥʘ-

ʥʪʠ, ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʮʽʣʽ, ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ, 

ʤʦʚʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 
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ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʮʽʣʝʡ (ʣʝʢʩʠʯʥʽ, ʬʨʘʟʝʦʣʦʛʽʯʥʽ, 

ʛʨʘʤʘʪʠʯʥʽ ʟʘʩʦʙʠ), ʞʘʥʨʦʚʦ-ʢʦʤʧʦʟʠʮʽʡʥʽ ʦʩʦʙʣʠ-

ʚʦʩʪʽ, ʣʽʥʛʚʦʩʦʮʽʦʢʫʣʴʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ï ʪʘ-

ʢʠʤ ʯʠʥʦʤ ʬʦʨʤʫʚʘʣʠʩʷ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʽ ʫʤʽʥʥʷ, ʘ 

ʪʘʢʦʞ ʟʘʢʨʽʧʣʶʚʘʣʠʩʷ ʟʥʘʥʥʷ ʞʘʥʨʦʚʦ-ʩʪʨʫʢʪʫʨ-

ʥʠʭ ʪʘ ʣʽʥʛʚʦʩʪʠʣʽʩʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʣʦʚʠʭ 

ʘʥʛʣʽʡʩʴʢʦʤʦʚʥʠʭ ʣʠʩʪʽʚ; 

2) ʩʪʫʜʝʥʪʠ ʯʠʪʘʣʠ, ʘʥʘʣʽʟʫʚʘʣʠ ʣʠʩʪʠ ʫʢʨʘʾʥ-

ʩʴʢʦʶ ʤʦʚʦʶ ʥʘʟʚʘʥʠʭ ʧʽʜʞʘʥʨʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʣʦʛʽʯʥʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʠʭ ʫʤʽʥʴ, ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʥʘʥʴ ʞʘʥʨʦʚʦ-ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ ʣʽʥʛʚʦʩʪʠʣʽʩʪʠʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʣʦʚʠʭ ʫʢʨʘʾʥʩʴʢʦʤʦʚʥʠʭ ʣʠʩʪʽʚ; 

3) ʩʪʫʜʝʥʪʠ ʧʦʨʽʚʥʶʚʘʣʠ ʞʘʥʨʦʚʦ-ʩʪʨʫʢʪʫʨʥʽ 

ʪʘ ʣʽʥʛʚʦʩʪʠʣʽʩʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʣʦʚʠʭ ʣʠʩʪʽʚ ʚ 

ʦʙʦʭ ʤʦʚʘʭ;  

4) ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʚʘʣʠ ʨʝʮʝʧʪʠʚʥʦ-ʘʥʘʣʽʪʠʯʥʽ 

ʤʦʚʣʝʥʥʻʚʽ ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ: ʩʪʫʜʝʥʪʠ ɽɻ1 

ʚʠʢʦʥʫʚʘʣʠ ʢʦʤʧʣʝʢʩʥʽ ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ; ʩʪʫ-

ʜʝʥʪʠ ɽɻ2 ï ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ; ʩʪʫʜʝʥʪʠ ɽɻ3 ʥʝ ʚʠ-

ʢʦʥʫʚʘʣʠ ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ. 

ɼʨʫʛʠʡ ʝʪʘʧ ʪʨʠʚʘʚ 12 ʛʦʜʠʥ: 2 ʘʫʜ. ʽ 2 ʧʦʟʘʘʫʜ. 

ʛʦʜʠʥʠ ʩʪʫʜʝʥʪʠ ʘʥʘʣʽʟʫʚʘʣʠ ʘʥʛʣʽʡʩʴʢʦʤʦʚʥʽ ʪʝʢ-

ʩʪʠ (ʣʠʩʪ-ʧʨʦʧʦʟʠʮʽʷ, ʣʠʩʪ-ʨʝʢʣʘʤʘʮʽʷ, ʣʠʩʪ-ʧʨʦ-

ʭʘʥʥʷ, ʣʠʩʪ-ʟʚʝʨʥʝʥʥʷ, ʣʠʩʪ-ʚʽʜʧʦʚʽʜʴ ʥʘ ʨʝʢʣʘʤʘ-

ʮʽʶ); 2 ʘʫʜ. ʽ 2 ʧʦʟʘʘʫʜ. ʛʦʜʠʥʠ ʩʪʫʜʝʥʪʠ ʘʥʘʣʽʟʫ-

ʚʘʣʠ ʫʢʨʘʾʥʩʴʢʦʤʦʚʥʽ ʪʝʢʩʪʠ; ʨʦʙʠʣʠ ʟʽʩʪʘʚʥʠʡ 

ʘʥʘʣʽʟ ʜʽʣʦʚʠʭ ʣʠʩʪʽʚ ʚ ʦʙʦʭ ʤʦʚʘʭ; 2 ʘʫʜ. ʽ 2 ʧʦʟʘ-

ʘʫʜ. ʛʦʜʠʥʠ ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʚʘʣʠ ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫ-

ʚʘʥʥʷ. 

ɯɯɯ ʝʪʘʧ ï ʜʦʪʝʢʩʪʦʚʠʡ ʧʝʨʝʢʣʘʜʘʮʴʢʠʡ. ʄʝʪʦʶ 

ʮʴʦʛʦ ʝʪʘʧʫ ʙʫʣʦ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʧʝʨʝʢʣʘʜʫ 

ʦʢʨʝʤʠʭ ʬʨʘʟ, ʨʝʯʝʥʴ, ʛʨʫʧ ʨʝʯʝʥʴ, ʷʢʽ ʚʣʘʩʪʠʚʽ ʨʽ-

ʟʥʠʤ ʧʽʜʞʘʥʨʘʤ ʜʽʣʦʚʠʭ ʣʠʩʪʽʚ ʪʘ ʷʢʽ ʚʠʨʘʞʘʶʪʴ 

ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʮʽʣʽ, ʩʫʙôʻʢʪʠʚʥʫ ʤʦʜʘʣʴʥʽʩʪʴ ʪʝʢʩ-

ʪʽʚ. 

ʅʘʚʯʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʫ ʪʘʢʦʤʫ ʬʦʨʤʘʪʽ: 

ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʚʘʣʠ ʚʧʨʘʚʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠ-

ʯʦʢ ʧʝʨʝʢʣʘʜʫ ʦʢʨʝʤʠʭ ʨʝʯʝʥʴ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʩʪʠʣʶ ʤʦʚʣʝʥʥʷ, ʾʭʥʴʦʾ ʧʽʜʞʘʥʨʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦ-

ʩʪʽ, ʩʫʙôʻʢʪʠʚʥʦʾ ʤʦʜʘʣʴʥʦʩʪʽ; ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʧʝʨʝʢʣʘʜʘʮʴʢʽ ʧʨʠʡʦʤʠ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʮʽʣʽ, ʤʦʜʘʣʴʥʦʩʪʽ, ʮʽʣʽ-

ʩʥʦʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ; ʬʦʨʤʫʚʘʥʥʷ ʣʽʥʛʚʦʩʦʮʽʦʢʫʣʴ-

ʪʫʨʥʠʭ ʥʘʚʠʯʦʢ ʧʝʨʝʢʣʘʜʫ ʪʝʢʩʪʽʚ ʨʽʟʥʠʭ ʧʽʜʞʘʥ-

ʨʽʚ; ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ ʧʝʨʝʢʣʘʜʽʚ ʦʢʨʝʤʠʭ ʨʝ-

ʯʝʥʴ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ 

ʩʣʦʚʥʠʢʘ ʩʪʫʜʝʥʪʽʚ ʥʦʚʦʶ ʣʝʢʩʠʢʦʶ, ʥʦʚʠʤʠ 

ʢʣʽʰʝ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʧʽʜʞʘʥʨʘʭ 

ʜʣʷ ʚʝʨʙʘʣʽʟʘʮʽʾ ʨʽʟʥʠʭ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʮʽʣʝʡ ʜʽʣʦ-

ʚʠʭ ʣʠʩʪʽʚ.  

ʊʨʝʪʽʡ ʝʪʘʧ ʪʨʠʚʘʚ 8 ʛʦʜʠʥ: 4 ʘʫʜ. ʽ 4 ʧʦʟʘʘʫʜ. 

ʛʦʜʠʥʠ ʚʽʜʧʦʚʽʜʥʦ 2/2 ʛʦʜ. ī ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠ-

ʯʦʢ ʧʝʨʝʢʣʘʜʫ ʦʢʨʝʤʠʭ ʨʝʯʝʥʴ, ʷʢʽ ʚʞʠʚʘʶʪʴʩʷ ʚ 

ʣʠʩʪʽ-ʧʨʦʧʦʟʠʮʽʾ, ʣʠʩʪʽ-ʧʨʦʭʘʥʥʽ, ʣʠʩʪʽ-ʟʚʝʨʥʝʥʥʽ 

(ʟʦʢʨʝʤʘ ʽ ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ), ʪʘ 2/2 ʛʦʜ. ī ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʧʝʨʝʢʣʘʜʫ ʦʢʨʝʤʠʭ ʨʝʯʝʥʴ, ʷʢʽ 

ʚʞʠʚʘʶʪʴʩʷ ʚ ʣʠʩʪʽ-ʨʝʢʣʘʤʘʮʽʾ, ʣʠʩʪʽ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʨʝʢʣʘʤʘʮʽʶ (ʟʦʢʨʝʤʘ ʽ ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ). 

ɯV ʝʪʘʧ ï ʪʝʢʩʪʦʚʠʡ ʧʝʨʝʢʣʘʜʘʮʴʢʠʡ.  

ʄʝʪʦʶ ʧʽʜʝʪʘʧʫ ʥʘʚʯʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʢ-

ʣʘʜʫ ʙʫʣʦ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʚʠʟʥʘʯʝʥʥʷ ʛʣʦʙʘʣʴ-

ʥʠʭ ʪʘ ʣʦʢʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʧʝʨʝʢʣʘʜʫ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ ʘʚʪʦʨ-

ʩʴʢʠʭ ʽʥʪʝʥʮʽʡ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʥʦʪʠ ʪʘ ʪʦʯʥʦʩʪʽ 

ʽʥʚʘʨʽʘʥʪʘ ʧʝʨʝʢʣʘʜʫ, ʘʜʝʢʚʘʪʥʦʛʦ ʪʝʢʩʪʫ ʦʨʠʛʽʥʘʣʫ 

ʚ ʩʪʨʫʢʪʫʨʥʦʤʫ, ʩʪʠʣʽʩʪʠʯʥʦʤʫ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʦ-

ʧʨʘʛʤʘʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ. 

ʅʘʚʯʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚ ʪʘʢʦʤʫ ʬʦʨʤʘʪʽ: 

ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʚʘʣʠ ʜʚʦʤʦʚʥʽ ʘʥʘʣʽʪʠʯʥʽ ʚʧʨʘʚʠ 

ʥʘ ʧʨʦʛʥʦʟʫʚʥʥʷ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʧʨʠʡʦʤʽʚ (ʚʠʟʥʘ-

ʯʘʣʠ ʣʦʢʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ), ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʤʝʪʠ ʪʘ ʟʙʝ-

ʨʝʞʝʥʥʷ ʧʽʜʞʘʥʨʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ ʩʪʠʣʽʩʪʠʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʢʩʪʫ ʧʝʨʝʢʣʘʜʫ, ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʚ-

ʥʦʪʠ ʪʘ ʪʦʯʥʦʩʪʽ ʽʥʚʘʨʽʘʥʪʘ ʧʝʨʝʢʣʘʜʫ; ʚʧʨʘʚʠ ʥʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʩʦʙʽʚ ʧʝʨʝʜʘʯʽ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 

ʩʪʨʘʪʝʛʽʡ ʪʘ ʤʦʚʥʠʭ ʪʘʢʪʠʢ ʧʽʜ ʯʘʩ ʧʝʨʝʢʣʘʜʫ; 

ʚʧʨʘʚʠ ʥʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʩʦʙʽʚ ʧʦʜʦʣʘʥʥʷ ʟʤʽʩ-

ʪʦʚʠʭ, ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʥʠʭ, ʛʨʘʤʘʪʠʯʥʠʭ ʪʘ ʩʠʥ-

ʪʘʢʩʠʯʥʠʭ ʪʨʫʜʥʦʱʽʚ ʧʽʜ ʯʘʩ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʤʫʥʽʢʘ-

ʪʠʚʥʦʾ ʤʝʪʠ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ; ʚʧʨʘʚʠ ʥʘ 

ʨʝʜʘʛʫʚʘʥʥʷ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʧʨʠʡʦʤʽʚ ʪʘ ʤʦʚʥʠʭ 

ʟʘʩʦʙʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʪʦʯʥʦʾ ʧʝʨʝʜʘʯʽ ʢʦʤʫʥʽʢʘ-

ʪʠʚʥʦ-ʧʨʘʛʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʢʩʪʫ, ʞʘʥ-

ʨʦʚʦ-ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ ʣʽʥʛʚʦʩʪʠʣʽʩʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦ-

ʩʪʝʡ ʪʝʢʩʪʫ. 

ʇʽʜʝʪʘʧ ʥʘʚʯʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʢʣʘʜʫ ʪʨʠ-

ʚʘʚ 8 ʛʦʜʠʥ: 4 ʘʫʜ. ʽ 4 ʧʦʟʘʘʫʜ., ʚʽʜʧʦʚʽʜʥʦ 2/2 ʛʦʜ. 

ī ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʢʣʘʜʫ ʣʠ-

ʩʪʘ-ʧʨʦʧʦʟʠʮʽʾ, ʣʠʩʪʘ-ʧʨʦʭʘʥʥʷ, ʣʠʩʪʘ-ʟʚʝʨʥʝʥʥʷ 

(ʟʦʢʨʝʤʘ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʧʨʠʡʦʤʽʚ 

ʪʘ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ), ʪʘ 2/2 ʛʦʜ. ī ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʫʤʥ̔ʴ ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʢʣʘʜʫ ʣʠʩʪʘ-ʨʝʢʣʘʤʘʮʽʾ, ʣʠ-

ʩʪʘ-ʚʽʜʧʦʚʽʜʽ ʥʘ ʨʝʢʣʘʤʘʮʽʶ (ʟʦʢʨʝʤʘ ʥʘ ʨʝʜʘʛʫ-

ʚʘʥʥʷ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʧʨʠʡʦʤʽʚ ʪʘ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ).  

ʄʝʪʦʶ ʧʽʜʝʪʘʧʫ ʚʣʘʩʥʝ ʧʝʨʝʢʣʘʜʫ ʙʫʣʦ ʬʦʨʤʫ-

ʚʘʥʥʷ ʫʤʽʥʴ ʧʝʨʝʢʣʘʜʫ ʮʽʣʽʩʥʠʭ ʪʝʢʩʪʽʚ ʜʽʣʦʚʠʭ ʣʠ-

ʩʪʽʚ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʬʦʨʤʘʣʴʥʦʾ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʦ-

ʧʨʘʛʤʘʪʠʯʥʦʾ ʘʜʝʢʚʘʪʥʦʩʪʽ ʪʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʦ-

ʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʩʪʨʘʪʝʛʽʡ. 

ʅʘʚʯʘʥʥʷ ʧʨʦʭʦʜʠʣʦ ʚ ʪʘʢʦʤʫ ʬʦʨʤʘʪʽ: ʩʪʫʜʝ-

ʥʪʠ ʧʝʨʝʢʣʘʜʘʣʠ ʮʽʣʽʩʥʽ ʪʝʢʩʪʠ ʜʽʣʦʚʠʭ ʣʠʩʪʽʚ: 2 ʣʠ-

ʩʪʠ-ʧʨʦʧʦʟʠʮʽʾ, 2 ʣʠʩʪʠ-ʧʨʦʭʘʥʥʷ, 2 ʣʠʩʪʠ-ʟʚʝʨ-

ʥʝʥʥʷ, 3 ʣʠʩʪʠ-ʨʝʢʣʘʤʘʮʽʾ (ʟ ʨʽʟʥʦʶ ʢʦʤʫʥʽʢʘʪʠʚ-

ʥʦʶ ʬʫʥʢʮʽʻʶ), 3 ʣʠʩʪʠ-ʚʽʜʧʦʚʽʜʽ ʥʘ ʨʝʢʣʘʤʘʮʽʶ. 

ʇʝʨʝʜ ʩʪʫʜʝʥʪʘʤʠ ʩʪʦʷʣʦ ʛʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ï ʩʪʚʦ-

ʨʠʪʠ ʪʝʢʩʪ ʧʝʨʝʢʣʘʜʫ, ʘʜʝʢʚʘʪʥʠʡ ʫ ʢʦʤʫʥʽʢʘʪʠʚʥʦ-

ʧʨʘʛʤʘʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʪʝʢʩʪʫ ʦʨʠʛʽʥʘʣʫ, ʜʦʪʨʠʤʫ-

ʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʞʘʥʨʦʚʦ-ʩʪʨʫʢʪʫʨʥʠʭ, ʣʽʥʛʚʦʩʪʠ-

ʣʽʩʪʠʯʥʠʭ ʩʦʮʽʦʣʽʥʛʚʽʩʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, 

ʧʨʠʡʥʷʪʠʭ ʫ ʢʫʣʴʪʫʨʽ-ʨʝʮʠʧʽʻʥʪʽ.  

ʇʽʜʝʪʘʧ ʚʣʘʩʥʝ ʧʝʨʝʢʣʘʜʫ ʪʨʠʚʘʚ 12 ʛʦʜʠʥ: 2 

ʘʫʜ. ʽ 10 ʧʦʟʘʘʫʜ. ɺ ʘʫʜʠʪʦʨʽʾ ʩʪʫʜʝʥʪʠ ʧʝʨʝʢʣʘʜʘʣʠ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ ʣʠʰʝ 2 ʪʝʢʩʪʠ ʟ ʨʽʟʥʦʶ 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʶ ʤʝʪʦʶ, ʨʝʰʪʫ ʪʝʢʩʪʽʚ ʚʦʥʠ ʧʝʨʝʢ-

ʣʘʜʘʣʠ ʩʘʤʦʩʪʽʡʥʦ. ʗʢʽʩʪʴ ʧʠʩʴʤʦʚʦʛʦ ʧʝʨʝʢʣʘʜʫ 

ʧʝʨʝʚʽʨʷʚ ʚʠʢʣʘʜʘʯ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʚ ʢʦʞʥʦʛʦ ʩʪʫʜʝ-

ʥʪʘ. 

ʄʝʪʦʶ ʧʽʜʝʪʘʧʫ ʥʘʚʯʘʥʥʷ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʜʘʛʫ-

ʚʘʥʥʷ ʪʝʢʩʪʽʚ ʧʝʨʝʢʣʘʜʫ ʙʫʣʦ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʨʝ-

ʜʘʛʫʚʘʪʠ ʪʝʢʩʪʠ, ʟʚʦʜʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʤʧʦʟʠ-

ʮʽʶ ʪʝʢʩʪʫ, ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʮʽʣʴ, ʤʦʚʣʝʥʥʻʚʽ ʩʪʨʘʪʝ-

ʛʽʾ ʪʘ ʤʦʚʥʽ ʪʘʢʪʠʢʠ, ʞʘʥʨʦʚʦ-ʩʪʨʫʢʪʫʨʥʽ ʪʘ 

ʩʪʠʣʽʩʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʮʽʣʽʩʥʽʩʪʴ ʟʤʽʩʪʫ, ʢʦʛʝʨʝʥ-
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ʪʥʽʩʪʴ ʪʘ ʢʦʛʝʟʽʶ ʪʝʢʩʪʫ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʟʫʩʫ, ʝʢʩʪ-

ʨʘʣʽʥʛʚʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʣʷ ʮʴʦʛʦ ʧʽʜʝʪʘʧʫ 

ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩʥʽ ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ, ʥʘ 

ʘʥʘʣʽʟ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʽʚ ʧʝʨʝʢʣʘʜʫ, ʟʜʽʡʩʥʝ-

ʥʠʭ ʫ ʤʘʰʠʥʥʠʡ ʩʧʦʩʽʙ; ʚʣʘʩʥʠʭ ʪʝʢʩʪʽʚ ʧʝʨʝʢʣʘʜʫ. 

ʇʽʜʝʪʘʧ ʥʘʚʯʘʥʥʷ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʪʨʠʚʘʚ 

6 ʛʦʜʠʥ: 2 ʘʫʜ. ʽ 4 ʧʦʟʘʘʫʜ.  

ʇʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʨʽʟ ʧʨʦʚʦʜʠʚʩʷ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʧʘʭ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʤʽʩʪʠʚ ʟʘʚʜʘʥʥʷ ʪʘʢʦʛʦ ʞ ʪʠʧʫ, ʷʢ ʽ 

ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʨʽʟ.  

ʇʦʜʘʻʤʦ ʟʘʛʘʣʴʥʫ ʪʘʙʣʠʮʶ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʩ-

ʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ ʩʪʫʜʝʥʪʽʚ (ʪʘʙʣʠʮʷ 3). 

ʊʘʙʣʠʮʷ 3 

ʊʘʙʣʠʮʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ 

ɹʣʦʢʠ 

ʟʘʚʜʘʥʴ 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ɼʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʉʂʅ ʂ-ʢʽʩʪʴ 

ʦʩʽʙ 

% ʂ-ʢʽʩʪʴ 

ʦʩʽʙ 

% ʂ-ʢʽʩʪʴ 

ʦʩʽʙ 

% ʂ-ʢʽʩʪʴ 

ʦʩʽʙ 

% 

1 19 43,18 17 38,63 8 18,18 0 0% 0,81 

2 25 56,82 15 34,09 4 9,09 0 0% 0,88 

3 16 36,36 21 47,73 6 13,64 1 2,27 0,8 

4 21 47,73 13 29,54 7 15,91 3 6,82 0,82 

5 18 40,91 15 34,09 8 18,18 3 6,82 0,81 

ɿʘʛʘʣʦʤ 16 36,36 19 43,18 8 18,18 1 2,27 0,82 

ʉʂʅ ï ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʚʯʝʥʦʩʪʽ. 

 

ʉʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʚʯʝʥʦʩʪʽ ʫ ʪʨʴʦʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʧʦ ʢʦʞʥʦʤʫ ʟʘʚʜʘʥʥʶ ʚʠʷʚʠʚʩʷ ʧʨʠʙ-

ʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤ (ʜʠʚ. ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʷ 4 

ʉʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʚʯʝʥʦʩʪʽ ʧʦ ʢʦʞʥʽʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ 

ɿʘʚʜʘʥʥʷ ɽɻ1 ɽɻ2 ɽɻ3 

1 0,81 0,84 0,78 

2 0,88 0,9 0,86 

3 0,79 0,85 0,76 

4 0,81 0,87 0,78 

5 0,8 0,88 0,75 

ɿʘʛʘʣʦʤ 0,82 0,87 0,78 

 

ʇʦʜʘʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʪʘ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʽʚ ʧʦ ʢʦʞʥʽʡ ɽɻ (ʪʘʙʣ. 5). 

ʊʘʙʣʠʮʷ 5 

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʪʘ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʽʚ ʧʦ ʢʦʞʥʽʡ ɽɻ 

ɿʘʚʜʘʥʥʷ ɽɻ1 ɽɻ2 ɽɻ3 

1 0,71 0,81 0,7 0,84 0,73 0,78 

2 0,83 0,88 0,81 0,9 0,79 0,86 

3 0,69 0,79 0,68 0,85 0,68 0,76 

4 0,71 0,81 0,69 0,87 0,69 0,78 

5 0,72 0,8 0,69 0,88 0,7 0,75 

 

ʆʪʞʝ, ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʜʝʨʞʘʥʠʭ ʫ ʧʨʦʮʝʩʽ 

ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ, ʧʦʢʘʟʘʚ, ʱʦ ʚ ʙʽʣʴ-

ʰʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʝʨʝʢʣʘʜʘʮʴʢʽ ʫʤʽʥʥʷ ʩʬʦʨʤʦʚʘʥʽ 

ʥʘ ʚʠʩʦʢʦʤʫ (36,36%) ʪʘ ʜʦʩʪʘʪʥʴʦʤʫ (43,18%) ʨʽ-

ʚʥʽ (ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʩʢʣʘʜʘʻ 79%). ʅʘʡʙʽʣʴʰ ʝʬʝʢ-

ʪʠʚʥʦʶ ʚʠʷʚʠʚʩʷ ʚʘʨʽʘʥʪ ʤʝʪʦʜʠʢʠ, ʟʘ ʷʢʠʤ ʩʪʫʜʝ-

ʥʪʠ ʚʠʢʦʥʫʚʘʣʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫ-

ʚʘʥʥʷ ʥʘ ʘʥʘʣʽʪʠʢʦ-ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʦʤʫ, 

ʜʦʪʝʢʩʪʦʚʦʤʫ ʧʝʨʝʢʣʘʜʘʮʴʢʦʤʫ ʪʘ ʪʝʢʩʪʦʚʦʤʫ ʧʝ-

ʨʝʢʣʘʜʘʮʴʢʦʤʫ ʝʪʘʧʘʭ. ɼʨʫʛʫ ʧʦʟʠʮʽʶ ʟʘ ʷʢʽʩʪʶ 

ʟʘʡʤʘʻ ʪʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ, ʟʘ ʷʢʦʶ ʩʪʫʜʝʥʪʠ ʚʠ-

ʢʦʥʫʚʘʣʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ 

ʥʘ ʘʥʘʣʽʪʠʢʦ-ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʦʤʫ, ʜʦʪʝʢʩʪʦʚʦʤʫ ʧʝ-

ʨʝʢʣʘʜʘʮʴʢʦʤʫ ʪʘ ʪʝʢʩʪʦʚʦʤʫ ʧʝʨʝʢʣʘʜʘʮʴʢʦʤʫ 

ʝʪʘʧʘʭ. ʊʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ ʧʝʨʝʢʣʘʜʫ, ʟʘ ʷʢʦʾ ʩʪʫ-

ʜʝʥʪʠ ʚʠʢʦʥʫʚʘʣʠ ʚʧʨʘʚʠ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ ʣʠʰʝ ʥʘ 

ʪʝʢʩʪʦʚʦʤʫ ʧʝʨʝʢʣʘʜʘʮʴʢʦʤʫ ʝʪʘʧʽ, ʚʠʷʚʠʣʘʩʷ 

ʤʝʥʰ ʜʽʻʚʦʶ ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ ʜʚʦʭ. 

ʇʨʦʚʝʜʝʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʩʪʫʜʝʥʪʽʚ ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʪʘ ʧʽʩʣʷʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ U-ʢʨʠʪʝʨʽʷ 

ʄʘʥʥʘ-ʋʾʪʥʽ [3, ʩ. 224ï245] ʚʠʟʥʘʯʠʤʦ: ʟʘʢʦʥʦʤʽʨ-

ʥʠʤʠ ʯʠ ʚʠʧʘʜʢʦʚʠʤʠ ʻ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʘʭ 

ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ, ʦʜʝʨʞʘʥʠʭ ʧʽʜ ʯʘʩ ʧʝʨʝʜʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʛʦ ʪʘ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʽʚ.  

ɽʤʧʽʨʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ U ʚʽʜʦʙʨʘʞʘʻ 

ʪʝ, ʥʘʩʢʽʣʴʢʠ ʚʝʣʠʢʘ ʟʦʥʘ ʟʙʽʛʫ ʤʽʞ ʨʷʜʘʤʠ. ʊʦʤʫ, 

ʯʠʤ ʤʝʥʰʝ Uʝʤʧʽʨ., ʪʠʤ ʙʽʣʴʰ ʚʽʨʦʛʽʜʥʦ, ʱʦ ʨʽʟʥʠʮʷ 

ʜʦʩʪʦʚʽʨʥʘ. ɼʣʷ ʟʽʩʪʘʚʣʝʥʥʷ ʟ ʢʨʠʪʠʯʥʠʤ ʟʥʘʯʝʥ-

ʥʷʤ ʜʦʙʠʨʘʻʪʴʩʷ ʤʝʥʰʘ ʚʝʣʠʯʠʥʘ U. ɼʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʥʥʷ ʽ ʚʤʽʥʥʷ 

ʩʪʫʜʝʥʪʽʚ, ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʛʦ ʟʨʽʟʫ, ʡ ʟʥʘʥʥʷ ʽ ʚʤʽʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʚʠʷʚʣʝʥʽ 

ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ) ʤʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʷʢʱʦ Uʝʤʧʽʨ. Ò Uʢʨ. 0,05 [3, c. 53-55].  

ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʛʽʧʦ-

ʪʝʟʠ: ʅ0 ʪʘ ʅ1. ɻʽʧʦʪʝʟʘ ʅ0 ʧʨʠʡʤʘʻʪʴʩʷ, ʷʢʱʦ 
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Uʝʤʧʽʨ.>Uʢʨ. 0,05. ɻʽʧʦʪʝʟʘ ʅ1 ʧʨʠʡʤʘʻʪʴʩʷ, ʷʢʱʦ 

Uʝʤʧʽʨ.ÒUʢʨ. 0,05.  

ʅ0 ï ʨʽʚʝʥʴ ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 1 ʥʝ ʥʠʞʯʠʡ ʟʘ ʨʽ-

ʚʝʥʴ ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 2. 

ʅ1 ï ʨʽʚʝʥʴ ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 1 ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ 

ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 2. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ 1  

ɺʠʙʽʨʢʫ 1 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ1, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɺʠʙʽʨʢʫ 2 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ1, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɿʥʘʯʝʥʥʷ Uʝʤʧʽʨ. ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
(nx Ŀ (nx + 1)) 

ï Tx 
2 

ɼʝ n1 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 

1; n2 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 2; Tx 

ï ʙʽʣʴʰʘ ʽʟ ʜʚʦʭ ʨʘʥʛʦʚʠʭ ʩʫʤ; nx ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝ-

ʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ ʨʘʥʛʽʚ 

[3, c. 53-55]. 

ʆʪʞʝ, ʦʙʯʠʩʣʠʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʟʚʘʥʦʛʦ ʢʨʠ-

ʪʝʨʽʶ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ1 ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʇʽʜʨʘʭʫʻʤʦ ʨʘʥʛʦʚʽ ʩʫʤʠ ʟʘ ʚʠʙʽʨʢʘʤʠ. ʋ ʚʠ-

ʙʽʨʮʽ 1 ï 213,5 ʙʘʣʠ, ʚʠʙʽʨʮʽ 2 ï 314,5 ʙʘʣʠ. ʆʙʯʠʩ-

ʣʠʤʦ Uʝʤʧʽʨ. 

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

ï Tx  
2 

ɼʝ n1 = 16; n2 = 16; Tx = 314,5, Tx = 213,5; nx = 16, 

nx = 16. 

Uʝʤʧʽʨ. = (16 Ŀ 16) + (16Ŀ(16 + 1)) : 2 ï 314,5 = 77,5. 

Uʝʤʧʽʨ. = (16 Ŀ 16) + (16 Ŀ(16 + 1)) : 2 ï 213,5 = 

178,5. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʙʽʨʢʠ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ 

ʨʘʥʛʽʚ Uʝʤʧʽʨ. = 77,5. 

ʂʨʠʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ n ʻ 

ʪʘʢʽ: 

 
ʆʪʞʝ, Uʝʤʧ. < Uʢʨ. 0,05. ʇʨʠʡʤʘʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʅ1, 

ʅ0 ʚʽʜʭʠʣʷʻʪʴʩʷ. ʊʦʞ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ 

ʫ ʚʠʙʽʨʮʽ 1 ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ 

ʚʤʽʥʴ ʫ ʚʠʙʽʨʮʽ 2 (ʦʜʝʨʞʘʥʠʭ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ).  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ 2 

ɺʠʙʽʨʢʫ 1 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ2, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɺʠʙʽʨʢʫ 2 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ2, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɿʥʘʯʝʥʥʷ Uʝʤʧʽʨ. ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

 ï Tx  
2 

ɼʝ n1 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 

1; n2 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 2; Tx 

ï ʙʽʣʴʰʘ ʽʟ ʜʚʦʭ ʨʘʥʛʦʚʠʭ ʩʫʤ; nx ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝ-

ʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ ʨʘʥʛʽʚ. 

ʆʪʞʝ, ʦʙʯʠʩʣʠʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʟʚʘʥʦʛʦ ʢʨʠ-

ʪʝʨʽʶ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ1 ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʇʽʜʨʘʭʫʻʤʦ ʨʘʥʛʦʚʽ ʩʫʤʠ ʟʘ ʚʠʙʽʨʢʘʤʠ. ʋ ʚʠ-

ʙʽʨʮʽ 1 ï 140 ʙʘʣʽʚ, ʚʠʙʽʨʮʽ 2 ï 266 ʙʘʣʽʚ. ʆʙʯʠʩʣʠʤʦ 

Uʝʤʧʽʨ. 

ɼʝ n1 = 14; n2 = 14; Tx = 266, Tx = 140; nx = 14, nx 

= 14. 

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

ï Tx  
2 

Uʝʤʧʽʨ. = (14 Ŀ 14) + (14Ŀ(14 + 1)) : 2 ï 266 = 35. 

Uʝʤʧʽʨ. = (14 Ŀ 14) + (14 Ŀ(14 + 1)) : 2 ï 140 = 161. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʙʽʨʢʠ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ 

ʨʘʥʛʽʚ Uʝʤʧʽʨ = 35. 

ʂʨʠʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ n ʻ 

ʪʘʢʽ: 

 
ʆʪʞʝ, Uʝʤʧ. < Uʢʨ. 0,05. ʇʨʠʡʤʘʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʅ1, 

ʅ0 ʚʽʜʭʠʣʷʻʪʴʩʷ. ʊʦʞ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ 

ʫ ʚʠʙʽʨʮʽ 1 ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ 

ʚʤʽʥʴ ʫ ʚʠʙʽʨʮʽ 2 (ʦʜʝʨʞʘʥʠʭ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ).  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ 3 

ɺʠʙʽʨʢʫ 1 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ3, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɺʠʙʽʨʢʫ 2 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ3, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɿʥʘʯʝʥʥʷ Uʝʤʧʽʨ. ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

 ï Tx  
2 

ɼʝ n1 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 

1; n2 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 2; Tx 

ï ʙʽʣʴʰʘ ʽʟ ʜʚʦʭ ʨʘʥʛʦʚʠʭ ʩʫʤ; nx ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝ-

ʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ ʨʘʥʛʽʚ. 

ʆʪʞʝ, ʦʙʯʠʩʣʠʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʟʚʘʥʦʛʦ ʢʨʠ-

ʪʝʨʽʶ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ1 ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʇʽʜʨʘʭʫʻʤʦ ʨʘʥʛʦʚʽ ʩʫʤʠ ʟʘ ʚʠʙʽʨʢʘʤʠ. ʋ ʚʠ-

ʙʽʨʮʽ 1 ï 164 ʙʘʣʠ, ʚʠʙʽʨʮʽ 2 ï 242 ʙʘʣʠ. ʆʙʯʠʩʣʠʤʦ 

Uʝʤʧʽʨ. 

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

ï Tx  
2 

ɼʝ n1 = 14; n2 = 14; Tx = 266, Tx = 242; nx = 14, nx 

= 14. 

Uʝʤʧʽʨ. = (14 Ŀ 14) + (14Ŀ(14 + 1)) : 2 ï 242 = 59. 

Uʝʤʧʽʨ. = (14 Ŀ 14) + (14 Ŀ(14 + 1)) : 2 ï 164 = 137. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʙʽʨʢʠ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ 

ʨʘʥʛʽʚ Uʝʤʧʽʨ = 59. 

ʂʨʠʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ n ʻ 

ʪʘʢʽ: 
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ʆʪʞʝ, Uʝʤʧ. < Uʢʨ. 0,05. ʇʨʠʡʤʘʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʅ1, 

ʅ0 ʚʽʜʭʠʣʷʻʪʴʩʷ. ʊʦʞ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ 

ʫ ʚʠʙʽʨʮʽ 1 ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ 

ʚʤʽʥʴ ʫ ʚʠʙʽʨʮʽ 2 (ʦʜʝʨʞʘʥʠʭ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ).  

ʆʪʞʝ, ʚ ʫʩʽʭ ʪʨʴʦʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ 

ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ, ʦʜʝʨʞʘʥʠʭ ʧʽʜ ʯʘʩ 

ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ, ʚʠʷʚʠʚʩʷ ʚʠʱʠʤ ʟʘ 

ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ, ʦʜʝʨʞʘʥʠʭ ʧʽʜ ʯʘʩ 

ʧʝʨʝʜʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ, ʭʦʯʘ ʨʝʟʫʣʴʪʘʪʠ 

ɽɻ1 ʪʘ ɽɻ3 ʧʦʪʨʘʧʠʣʠ ʚ ʟʦʥʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ (ʦʜʥʘʢ 

ʷʢʱʦ Uʝʤʧ. < Uʢʨ. 0,05 ʧʨʠʡʤʘʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʅ1).  

ʇʦʨʽʚʥʷʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʧʽʩʣʷ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝ-

ʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ ʚ ʪʨʴʦʭ ɽɻ, ʫ ʷʢʠʭ ʫʧʨʦʚʘʜʞʫʚʘ-

ʣʠʩʷ ʪʨʠ ʚʘʨʽʘʥʪʠ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ. ɼʣʷ ʮʴʦʛʦ 

ʪʘʢ ʩʘʤʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʨʠʪʝʨʽʡ U-ʄʘʥʥʘ-

ʋʾʪʥʽ. 

ʇʦʨʽʚʥʷʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ɽɻ1 ʪʘ ɽɻ2  

ɺʠʜʽʣʠʤʦ ʛʽʧʦʪʝʟʠ ʅ0 ʪʘ ʅ1. ʅ0 ï ʨʽʚʝʥʴ ʦʟʥʘʢʠ 

ʫ ʚʠʙʽʨʮʽ 1 ʥʝ ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 2. 

ʅ1 ï ʨʽʚʝʥʴ ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 1 ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ 

ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 2. 

ɺʠʙʽʨʢʫ 1 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ1, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɺʠʙʽʨʢʫ 2 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ2, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɿʥʘʯʝʥʥʷ Uʝʤʧʽʨ. ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

 ï Tx  
2 

ɼʝ n1 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 

1; n2 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 2; Tx 

ï ʙʽʣʴʰʘ ʽʟ ʜʚʦʭ ʨʘʥʛʦʚʠʭ ʩʫʤ; nx ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝ-

ʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ ʨʘʥʛʽʚ. 

ʆʪʞʝ, ʦʙʯʠʩʣʠʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʟʚʘʥʦʛʦ ʢʨʠ-

ʪʝʨʽʶ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ1 ʪʘ ɽɻ2.  

ʇʽʜʨʘʭʫʻʤʦ ʨʘʥʛʦʚʽ ʩʫʤʠ ʟʘ ʚʠʙʽʨʢʘʤʠ. ʋ ʚʠ-

ʙʽʨʮʽ 1 (ɽɻ1) ï 216,5 ʙʘʣʽʚ, ʚʠʙʽʨʮʽ 2 ï 248,5 ʙʘʣʽʚ. 

ʆʙʯʠʩʣʠʤʦ Uʝʤʧʽʨ. 

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

ï Tx  
2 

ɼʝ n1 = 16; n2 = 14; Tx = 216,5, Tx = 248,5; nx = 16, 

nx = 14. 

Uʝʤʧʽʨ. = (16 Ŀ 14) + (16Ŀ(16 + 1)) : 2 ï 216,5 = 

143,5. 

Uʝʤʧʽʨ. = (16 Ŀ 14) + (14 Ŀ(14 + 1)) : 2 ï 248,5 = 

80,5. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʙʽʨʢʠ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ 

ʨʘʥʛʽʚ Uʝʤʧʽʨ = 80,5. 

ʂʨʠʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ n ʻ 

ʪʘʢʽ: 

 

ʆʪʞʝ, Uʝʤʧ. > Uʢʨ. 0,05. ʇʨʠʡʤʘʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʅ0, 

ʅ1 ʚʽʜʭʠʣʷʻʪʴʩʷ. ʊʦʞ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ 

ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʙʽʨʮʽ 1 (ɽɻ1) ʥʝ ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ 

ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʙʽʨʮʽ 2 (ɽɻ2).  

ʇʦʨʽʚʥʷʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ɽɻ1 ʪʘ ɽɻ3  

ɺʠʜʽʣʠʤʦ ʛʽʧʦʪʝʟʠ ʅ0 ʪʘ ʅ1. ʅ0 ï ʨʽʚʝʥʴ ʦʟʥʘʢʠ 

ʫ ʚʠʙʽʨʮʽ 1 ʥʝ ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 2. 

ʅ1 ï ʨʽʚʝʥʴ ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 1 ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ 

ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 2. 

ɺʠʙʽʨʢʫ 1 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ3, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɺʠʙʽʨʢʫ 2 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ1, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɿʥʘʯʝʥʥʷ Uʝʤʧʽʨ. ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

 ï Tx  
2 

ɼʝ n1 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 

1; n2 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 2; Tx 

ï ʙʽʣʴʰʘ ʽʟ ʜʚʦʭ ʨʘʥʛʦʚʠʭ ʩʫʤ; nx ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝ-

ʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ ʨʘʥʛʽʚ. 

ʆʪʞʝ, ʦʙʯʠʩʣʠʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʟʚʘʥʦʛʦ ʢʨʠ-

ʪʝʨʽʶ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ1 ʪʘ ɽɻ3.  

ʇʽʜʨʘʭʫʻʤʦ ʨʘʥʛʦʚʽ ʩʫʤʠ ʟʘ ʚʠʙʽʨʢʘʤʠ. ʋ ʚʠ-

ʙʽʨʮʽ 1 (ɽɻ3) ï 205 ʙʘʣʽʚ, ʚʠʙʽʨʮʽ 2 (ɽɻ1) ï 260 ʙʘʣʽʚ. 

ʆʙʯʠʩʣʠʤʦ Uʝʤʧʽʨ. 

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

ï Tx  
2 

ɼʝ n1 = 16; n2 = 14; Tx = 260, Tx = 205; nx = 16, nx 

= 14. 

Uʝʤʧʽʨ. = (16 Ŀ 14) + (16Ŀ(16 + 1)) : 2 ï 260 = 100. 

Uʝʤʧʽʨ. = (16 Ŀ 14) + (14 Ŀ(14 + 1)) : 2 ï 205 = 124. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʙʽʨʢʠ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ 

ʨʘʥʛʽʚ Uʝʤʧʽʨ = 100. 

ʂʨʠʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ n ʻ 

ʪʘʢʽ: 

 
ʆʪʞʝ, Uʝʤʧ. > Uʢʨ. 0,05. ʇʨʠʡʤʘʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʅ0, 

ʅ1 ʚʽʜʭʠʣʷʻʪʴʩʷ. ʊʦʞ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ 

ʚʤʽʥʴ ʫ ʚʠʙʽʨʮʽ 1 (ɽɻ3) ʥʝ ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ ʟʥʘʥʴ, 

ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ ʫ ʚʠʙʽʨʮʽ 2 (ɽɻ1).  

ʇʦʨʽʚʥʷʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ɽɻ2 ʪʘ ɽɻ3 

ɺʠʜʽʣʠʤʦ ʛʽʧʦʪʝʟʠ ʅ0 ʪʘ ʅ1. ʅ0 ï ʨʽʚʝʥʴ ʦʟʥʘʢʠ 

ʫ ʚʠʙʽʨʮʽ 1 ʥʝ ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 2. 

ʅ1 ï ʨʽʚʝʥʴ ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 1 ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ 

ʦʟʥʘʢʠ ʫ ʚʠʙʽʨʮʽ 2. 

ɺʠʙʽʨʢʫ 1 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ3, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɺʠʙʽʨʢʫ 2 ʩʢʣʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ2, 

ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʧʽʩʣʷʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ. 

ɿʥʘʯʝʥʥʷ Uʝʤʧʽʨ. ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

 ï Tx  
2 

ɼʝ n1 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 

1; n2 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ 2; Tx 

ï ʙʽʣʴʰʘ ʽʟ ʜʚʦʭ ʨʘʥʛʦʚʠʭ ʩʫʤ; nx ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝ-

ʨʠʤʝʥʪʦʚʘʥʠʭ ʫ ʚʠʙʽʨʮʽ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ ʨʘʥʛʽʚ. 
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ʆʪʞʝ, ʦʙʯʠʩʣʠʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʟʚʘʥʦʛʦ ʢʨʠ-

ʪʝʨʽʶ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ɽɻ2 ʪʘ ɽɻ3.  

ʇʽʜʨʘʭʫʻʤʦ ʨʘʥʛʦʚʽ ʩʫʤʠ ʟʘ ʚʠʙʽʨʢʘʤʠ. ʋ ʚʠ-

ʙʽʨʮʽ 1 (ɽɻ3) ï 165,5 ʙʘʣʽʚ, ʚʠʙʽʨʮʽ 2 (ɽɻ3) ï 240,5 

ʙʘʣʽʚ. ʆʙʯʠʩʣʠʤʦ Uʝʤʧʽʨ. 

Uʝʤʧʽʨ. = (n1 Ŀ n2) + 
 (nx Ŀ (nx + 1)) 

ï Tx  
2 

ɼʝ n1 = 14; n2 = 14; Tx = 240,5, Tx = 165,5; nx = 14, 

nx = 14. 

Uʝʤʧʽʨ. = (14 Ŀ 14) + (14Ŀ(14 + 1)) : 2 ï 240,5 = 60,5. 

Uʝʤʧʽʨ. = (14 Ŀ 14) + (14 Ŀ(14 + 1)) : 2 ï 165,5 = 

135,5. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʙʽʨʢʠ ʽʟ ʙʽʣʴʰʦʶ ʩʫʤʦʶ 

ʨʘʥʛʽʚ Uʝʤʧʽʨ = 60,5. 

ʂʨʠʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ n ʻ 

ʪʘʢʽ: 

 
ʆʪʞʝ, Uʝʤʧ. < Uʢʨ. 0,05. ʇʨʠʡʤʘʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʅ1, 

ʅ0 ʚʽʜʭʠʣʷʻʪʴʩʷ. ʊʦʞ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ 

ʫ ʚʠʙʽʨʮʽ 1 (ɽɻ3) ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ 

ʪʘ ʚʤʽʥʴ ʫ ʚʠʙʽʨʮʽ 2 (ɽɻ2).  

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʫʩʪʘʥʦʚʠʪʠ: 

1) ʚ ʫʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ, ʜʝ ʚʧʨʦ-

ʚʘʜʞʫʚʘʣʘʩʷ ʘʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʚʘʨʽʘʥʪʫ ʤʝʪʦʜʠʢʠ, ʚʜʘʣʦʩʷ ʧʦʢʨʘʱʠʪʠ ʨʽʚʝʥʴ 

ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ; 

2) ʟ ʫʩʽʭ ʪʨʴʦʭ ʟʘʧʨʦʚʘʜʞʝʥʠʭ ʚʘʨʽʘʥʪʽʚ ʘʚʪʦʨ-

ʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʠ-

ʷʚʠʚʩʷ ʪʦʡ, ʟʘ ʷʢʠʤ ʫ ʷʢʦʩʪʽ ʚʧʨʘʚ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ 

ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʚʘʣʠ ʩʘʤʝ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʚʧʨʘʚʠ 

ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ; 

3) ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥ-

ʪʥʦʩʪʾ ʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʠʩʴʤʦʚʦʤʫ ʧʝʨʝʢʣʘʜʽ 

ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʫ ʩʬʝʨʽ ʜʽʣʦʚʦʛʦ ʣʠʩʪʫʚʘʥʥʷ 

ʧʝʨʝʚʘʛʫ ʩʣʽʜ ʥʘʜʘʚʘʪʠ ʚʧʨʘʚʘʤ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ ʫʧ-

ʨʦʜʦʚʞ ʫʩʽʭ ʝʪʘʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʳʯʥʦʾ ʢʦʤ-

ʧʝʪʝʥʪʥʦʩʪʽ ʚ ʧʝʨʝʢʣʘʜʽ: ʥʘ ʘʥʘʣʽʪʠʢʦ-ʽʥʪʝʨʧʨʝʪʘ-

ʮʽʡʥʦʤʫ, ʜʦʪʝʢʩʪʦʚʦʤʫ ʧʝʨʝʢʣʘʜʘʮʴʢʦʤʫ ʪʘ ʪʝʢʩʪʦ-

ʚʦʤʫ ʧʝʨʝʢʣʘʜʘʮʴʢʦʤʫ ʝʪʘʧʘʭ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʜʘʶʪ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʜʝʪʝʡ ʢʘʢ ʦʙʱʝʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʰʢʦʣʘʭ. ɺ ʪʝʦʨʠʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚʳʜʝʣʷʶʪ ʦʙʱʝʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʩʧʝ-

ʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʅʘ ʫʨʦʢʘʭ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʩʪʳ ʜʣʷ ʦʮʝʥʢʠ 

ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʦʩʧʠʪʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʱʠʝ 

ʵʣʝʤʝʥʪʳ ʥʦʚʠʟʥʳ. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʄʆʋ ʉʆʐ ˉ25 ʛ. ʉʦʯʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ɺ 

ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʩʪʨʦ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʩʪʨʘʠ-

ʚʘʪʴ ʜʚʠʛʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ ʠʛʨʦʚʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʙʘʩʢʝʪʙʦʣʝ ʩʨʝʜʩʪʚʘʤʠ 

ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʣʫʞʘʪ ʧʦʜʚʠʞʥʳʝ ʠ ʩʧʦʨʪʠʚʥʳʝ ʠʛʨʳ, ʧʝʨʝʜʚʠʞʝʥʠʝ ʥʘ ʣʳʞʘʭ, ʢʨʦʩʩʦʚʳʡ ʙʝʛ 

ʧʦ ʧʝʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚʘʞʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʰʢʦʣʴʥʠʢʦʚ, ʧʣʘʥʠʨʦʚʘʪʴ ʧʦʜʭʦʜʳ, ʦʧʨʝʜʝʣʷʪʴ ʩʪʨʘʪʝʛʠʶ ʠ ʪʘʢʪʠʢʫ ʝʛʦ 

ʫʣʫʯʰʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

Abstract 

In the article, the authors provide a theoretical and methodological analysis of the development of children's 

coordination abilities as a General pedagogical form used in physical education classes in secondary schools. In 

the theory of physical culture and sports, there are General pedagogical means and special means of physical 

culture. Physical education classes use tests to assess the level of development of coordination abilities. The main 

means of training coordination abilities are physical exercises of increased coordination complexity and containing 

elements of novelty. Research materials. Scientific and applied pedagogical research using tools and methods was 

conducted on the basis of MOE SOSH No. 25. Sochi, Krasnodar region. In the course of the study, it was deter-

mined that to develop the ability to quickly and expediently rebuild motor activity in connection with the rapidly 

changing game situation in basketball, mobile and sports games, skiing, cross-country running are high-perfor-

mance means. The conducted testing in a short time allows you to get important information about the state of 

health of schoolchildren, plan approaches, determine the strategy and tactics for improving it in modern conditions. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʱʝʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, 

ʬʦʨʤʳ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ. 

Keywords: General pedagogical means, special means of physical culture, forms of motor activity, coordi-

nation exercises. 

 

ʇʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙ-

ʥʦʩʪʝʡ ʫ ʜʝʪʝʡ ʨʘʟʣʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʞʠʟʥʠ ʚʘʞʥʘ ʥʝ 

ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʘʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʫʯʠ-

ʪʝʣʷʤ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʧʝʜʘʛʦʛʘʤ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʦʜʠʪʝʣʷʤ[2,6,11,24]. ɺ ʧʦ-

ʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʧʦʥʠʞʝʥʠʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʠ ʰʢʦʣʴʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʥʘʨʫʰʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ ʙʫʜʝʪ ʚʦʟ-

ʨʘʩʪʘʪʴ. ʊʘʢ ʢʘʢ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʠʣʫ ʙʫʨʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʠ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ. ʇʦʜʚʠʞʥʦʩʪʴ ʫʪʨʘʯʠʚʘʝʪ 

ʩʚʦʶ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʚ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʦʨʛʘʥʠʟʤʝ 

ʨʝʙʝʥʢʘ. ɼʚʠʛʘʪʝʣʴʥʘʷ ʟʘʜʘʯʘ ʠ ʜʚʠʛʘʪʝʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʧʨʠ ʨʘʟ-

ʚʠʪʠʠ ʬʠʟʢʫʣʴʪʫʨʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʜʝʪʝʡ ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʪʘʢʦʚʳʤʠ ʢʘʢ ʫ ʨʦʜʠ-

ʪʝʣʝʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʙʱʝʩʪʚʘ ʚ 

ʮʝʣʦʤ. ɸ ʠʤʝʥʥʦ ʜʚʠʛʘʪʝʣʴʥʘʷ ʟʘʜʘʯʘ ʠ ʜʚʠʛʘʪʝʣʴ-

ʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚʣʝʥʥʳʝ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ 

ʜʦʰʢʦʣʴʥʦʤ ʠ ʤʣʘʜʰʝʤ ʰʢʦʣʴʥʦʤ ʧʝʨʠʦʜʝ ʞʠʟʥʠ 

ʨʝʙʝʥʢʘ ʩʬʦʨʤʠʨʫʶʪ ʝʛʦ ʜʚʠʛʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʠ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʟʨʝʣʦʤ ʧʝʨʠʦʜʝ 

ʞʠʟʥʠ. 

ʅʘʫʯʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʧʨʦʙʣʝʤʳ ʟʘʪʨʘʛʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʫʯʝʥʳʭ 

ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʘʢʪʠʢʦʚ [3,19]. ʅʘʫʯʥʳʝ ʧʦʜʭʦʜʳ 

ʠ ʤʝʪʦʜʠʢʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚʦ ʤʥʦʛʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʜʣʷ ʨʘʙʦʪʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʢʦʦʨʜʠ-

ʥʠʨʦʚʘʥʥʦʩʪʠ ʜʚʠʞʝʥʠʡ ʫ ʜʝʪʝʡ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ[1,4]. 

ʇʦʜ ʩʨʝʜʩʪʚʘʤʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʦʩʧʠʪʘʥʠʠ ʧʦ-

ʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʝʜʤʝʪʦʚ ʠ ʬʦʨʤ ʜʚʠʛʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʣʶʜʴʤʠ ʚ ʧʨʦ-

ʮʝʩʩʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʚʦʶ ʬʠʟʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʩ 

ʮʝʣʴʶ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ (ʃ.ʇ. ʄʘʪʚʝʝʚ, 

2001)[17]. 

ɺ ʪʝʦʨʠʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚʳʜʝ-

ʣʷʶʪ ʦʙʱʝʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʩʧʝʮʠʘʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴ-

ʪʫʨʝ ʧʨʠʥʷʪʦ ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʣʝʢʩ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

1. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ; 

2. ʆʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʩʠʣʳ ʧʨʠʨʦʜʳ (ʩʦʣʥʮʝ, 

ʚʦʟʜʫʭ ʠ ʚʦʜʘ); 

3. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʨʝʞʠʤ ʪʨʫʜʘ ʠ ʦʪ-

ʜʳʭʘ, ʧʨʘʚʠʣʘ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ) [5]. 

ʊʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚʩʝ-

ʪʘʢʠ ʩʨʝʜʩʪʚʘ ʩʧʦʨʪʠʚʥʦʡ ʪʨʝʥʠʨʦʚʢʠ ï ʵʪʦ ʬʠʟʠ-

ʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʘ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʫʞʝ ʷʚʣʷ-

ʶʪʩʷ ï ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ 

ʩʠʣʳ ʧʨʠʨʦʜʳ. 

ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʦʩʧʠʪʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠ-

ʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞ-

ʥʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ 

ʩʦʜʝʨʞʘʱʠʝ ʵʣʝʤʝʥʪʳ ʥʦʚʠʟʥʳ[25,26]. ʉʣʦʞʥʦʩʪʴ 

ʚ ʫʧʨʘʞʥʝʥʠʷʭ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝ-

ʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ, ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʘ 

ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʚʝʥʪʘʨʷ, ʚʢʣʶʯʝʥʠʝ 
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ʥʝʩʢʦʣʴʢʠʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʟʘʜʘʥʠʡ. ɺʳʧʦʣʥʷʪʴ ʟʘ-

ʜʘʥʠʝ ʩʪʨʦʛʦ ʧʦ ʟʚʫʢʦʚʦʤʫ ʩʠʛʥʘʣʫ, ʧʨʠ ʵʪʦʤ ʠʟʤʝ-

ʥʷʪʴ ʢʦʤʘʥʜʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ (ɺ.ʉ. ʂʫʟʥʝ-

ʮʦʚ, )[12]. 

ɼʣʷ ʚʦʩʧʠʪʘʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʩʪʨʦ ʠ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʜʚʠʛʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʚ ʩʚʷʟʠ ʩ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ ʠʛʨʦʚʦʡ ʩʠʪʫʘʮʠʝʡ ʚ 

ʙʘʩʢʝʪʙʦʣʝ ʩʨʝʜʩʪʚʘʤʠ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʣʫʞʘʪ ʧʦʜʚʠʞʥʳʝ ʠ ʩʧʦʨʪʠʚʥʳʝ ʠʛʨʳ, ʧʝʨʝʜʚʠʞʝ-

ʥʠʝ ʥʘ ʣʳʞʘʭ, ʢʨʦʩʩʦʚʳʡ ʙʝʛ ʧʦ ʧʝʨʝʩʝʯʝʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʠ ʪ.ʜ. 

ɺʳʧʦʣʥʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʫʧʨʘʞʥʝʥʠʡ 

ʩʣʝʜʫʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʥʘ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʦʩʥʦʚʥʦʡ 

ʯʘʩʪʠ ʟʘʥʷʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʙʳʩʪʨʦ ʚʝʜʫʪ ʢ ʫʪʦʤ-

ʣʝʥʠʶ. 

ʇʦʜ ʤʝʪʦʜʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʧʦʥʠ-

ʤʘʶʪ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝ-

ʥʠʡ.  

ɺ ʬʠʟʠʯʝʩʢʦʤ ʚʦʩʧʠʪʘʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʝ 

ʛʨʫʧʧʳ ʤʝʪʦʜʦʚ (ʨʠʩ. 1): ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠ ʦʙʱʝʧʝ-

ʜʘʛʦʛʠʯʝʩʢʠʝ[22].  

 

 
ʈʠʩʫʥʦʢ 1 

ʉʠʩʪʝʤʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʦʙʱʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʦʩʧʠʪʘʥʠʷ 

 

ʂ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ: 

- ʤʝʪʦʜ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʦʛʦ ʫʧʨʘʞʥʝ-

ʥʠʷ; 

- ʠʛʨʦʚʦʡ ʤʝʪʦʜ; 

- ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʤʝʪʦʜ. 

ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʤʝʪʦʜʦʚ ʨʝʰʘʶʪʩʷ ʢʦʥʢʨʝʪ-

ʥʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʫʯʝʥʠʝʤ ʪʝʭʥʠʢʝ ʚʳʧʦʣ-

ʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʨʘʟʚʠʪʠʝʤ ʬʠʟʠ-

ʯʝʩʢʠʭ ʢʘʯʝʩʪʚ. 

ʂ ʦʙʱʝʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ: 

- ʩʣʦʚʝʩʥʳʝ ʤʝʪʦʜʳ; 

- ʤʝʪʦʜʳ ʥʘʛʣʷʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʭʩʷ ʬʦʨʤ 

ʫʧʨʘʞʥʝʥʠʡ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ: 

- ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ; 

- ʠʛʨʦʚʦʡ ʤʝʪʦʜ; 

- ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʤʝʪʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʘʢʪʠʢʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴ-

ʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚʳʷʚʣʝʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʨʝʥʠ-

ʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʃʦʚʢʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʜʚʠ-

ʛʘʪʝʣʴʥʳʝ ʟʘʜʘʥʠʷ ʚ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ ʦʙʩʪʘ-

ʥʦʚʢʝ.  

ʂʦʦʨʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʡ - ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ 

ʣʦʚʢʦʩʪʠ: ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʠ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʤʫ ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʜʚʠʞʝ-

ʥʠʡ. ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʯʝʪʢʦʡ ʠ ʩʦʨʘʟʤʝʨʥʦʡ ʨʘʙʦʪʦʡ 

ʤʳʰʮ, ʚ ʢʦʪʦʨʦʡ ʩʪʨʦʛʦ ʩʦʛʣʘʩʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦ 

ʩʠʣʝ ʠ ʚʨʝʤʝʥʠ ʤʳʰʝʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝ-

ʣʦʚʝʢʘ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʩʪʠ ʝʛʦ ʜʚʠʞʝʥʠʡ ʩ ʨʝʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘ-

ʥʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ[7]. 

ɺ ʪʝʦʨʠʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʩʫʱʝ-

ʩʪʚʫʝʪ ʦʛʨʦʤʥʳʡ ʘʨʩʝʥʘʣ ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦ-

ʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ[23]. ʆʩʥʦʚ-

ʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʣʦʚʢʦʩʪʠ (ʢʦʦʨʜʠʥʘʮʠʦʥ-

ʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ) ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʣʦʞ-

ʥʦʩʪʠ ʠ ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʵʣʝʤʝʥʪʳ ʥʦʚʠʟʥʳ. 

ʄʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ 

ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʰʢʦʣʴ-

ʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ[1,2,8,18,20,21]. 

ʇʦ ʤʥʝʥʠʶ ɺ.ʀ. ʃʷʭʘ, ʄʦʭʘʥʝʜ ɸ.ʍ., ʐʝʥʠʢʦʚʘ 

ʊ.ɸ.ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʷʜ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʩʪʠ-

ʤʫʣʠʨʫʶʱʠʭ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʦʦʨʜʠʥʘ-

ʮʠʠ ʜʚʠʞʝʥʠʡ: 
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¶ ʥʝʦʙʳʯʥʳʝ ʠʩʭʦʜʥʳʝ ʧʦʣʦʞʝʥʠʷ; 

¶ ʟʝʨʢʘʣʴʥʳʝ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ; 

¶ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ ʪʝʤʧʘ ʜʚʠʞʝʥʠʡ; 

¶ ʠʟʤʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ ʚʳ-
ʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ; 

¶ ʩʤʝʥʫ ʩʧʦʩʦʙʦʚ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ; 

¶ ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚ ʧʘʨʥʳʭ 

ʫʧʨʘʞʥʝʥʠʷʭ; 

¶ ʩʦʯʝʪʘʥʠʝ ʠʟʚʝʩʪʥʦʛʦ ʠ ʥʝʠʟʚʝʩʪʥʦʛʦ ʚ ʦʜ-
ʥʦʤ ʫʧʨʘʞʥʝʥʠʠ[14,16]. 

ʇʦ ʤʥʝʥʠʶ ʃ.ʇ. ʄʘʪʚʝʝʚʘ , ɺ.ʀ. ʃʷʭʘ ʩʫʱʝ-

ʩʪʚʫʝʪ ʨʷʜ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪ ʢ ʬʠʟʠʯʝ-

ʩʢʦʤʫ ʢʘʯʝʩʪʚʫ ʣʦʚʢʦʩʪʴ ʠʣʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ[15,17,26].  

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʱʫʱʝʥʠʷʭ 

çʯʫʚʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘè, ʥʘʧʨʠʤʝʨ, ʚʳʧʦʣʥʝʥʠʝ 

ʫʧʨʘʞʥʝʥʠʷ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤ ʠ ʘʩʩʠʤʝʪʨʠʯʥʳʤ 

ʜʚʠʞʝʥʠʝʤ ʨʫʢ ʠʣʠ ʥʦʛ, ʩʦʯʝʪʘʥʠʝ ʭʦʜʴʙʳ ʠ ʙʝʛʘ, 

ʧʨʠ ʵʪʦʤ ʯʝʨʝʜʫʷ ʜʣʠʥʫ ʰʘʛʦʚ, ʨʘʟʣʠʯʥʳʝ ʫʧʨʘʞ-

ʥʝʥʠʷ ʩ ʧʦʚʦʨʦʪʘʤʠ ʥʘ 180Ü, 360Ü ʠ ʪ.ʜ.  

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʨʠʪʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʝʥʠʷ (çʏʫʚʩʪʚʦ ʨʠʪʤʘè) ï ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞ-

ʥʝʥʠʷ ʧʦʜ ʤʫʟʳʢʫ ʠʣʠ ʟʘʜʘʥʥʳʡ ʪʝʤʧ ʜʚʠʞʝʥʠʷ, ʠʟ-

ʤʝʥʝʥʠʝ ʩʠʛʥʘʣʦʚ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝ-

ʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʛʨʦʤʢʦʩʪʠ ʟʚʫʯʘʥʠʷ ʤʫʟʳʢʠ[ 11,13]. 

ɺ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʪʘʪʠʯʝʩʢʦʤʫ 

ʠ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʨʘʚʥʦʚʝʩʠʶ ʣʝʞʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʩʣʦʞʥʝʥʠʝ ʟʘʜʘʥʠʡ ʠ ʫʩʣʦʚʠʡ 

ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʙʘʣʘʥʩʠʨʦʚʘʪʴ ʚ ʥʝ-

ʫʩʪʦʡʯʠʚʳʭ ʧʦʟʘʭ, ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʧʦʤʝʭ ʚʦ 

ʚʨʝʤʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ [22]. 

ʈʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʙʳʩʪʨʦʤʫ ʨʝʘʛʠʨʦʚʘ-

ʥʠʶ. ʇʦʜ ʨʝʘʛʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ 

ʫʤʝʥʠʝ ʙʳʩʪʨʦ ʦʪʚʝʯʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʠʛʥʘʣʳ, ʧʝ-

ʨʝʩʪʨʘʠʚʘʪʴ ʬʦʨʤʳ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʤʝʥʷʶʱʠʤʠʩʷ ʚʥʝʰʥʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɺʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ 

ʚʥʝʟʘʧʥʳʭ ʟʚʫʢʦʚʳʭ, ʩʚʝʪʦʚʳʭ, ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛ-

ʥʘʣʘʭ, ʙʳʩʪʨʫʶ ʩʤʝʥʫ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ[10] .  

ɼʣʷ ʨʘʟʚʠʪʠʷ ʣʦʚʢʦʩʪʠ ʤʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʣʶʙʳʝ ʥʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠʣʠ ʠʟʫʯʝʥʥʳʝ ʫʧʨʘʞʥʝ-

ʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʥʦʚʠʟʥʳ. ʕʪʦ ʦʙʫʯʝʥʠʝ ʥʦʚʦʤʫ 

ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʪʦʷʥʥʦ. ʇʨʦʩʪʦʝ ʧʦʚʪʦ-

ʨʝʥʠʝ ʠʟʫʯʝʥʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʥʝ ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ 

ʣʦʚʢʦʩʪʠ, ʘ ʜʣʠʪʝʣʴʥʳʝ ʧʝʨʝʨʳʚʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦ-

ʪʝʨʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʫʯʘʪʴʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʦʚʢʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ. ɼʣʷ ʫʯʘ-

ʱʠʭʩʷ ʩʨʝʜʥʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʢʦʦʨʜʠʥʘʮʠʦʥ-

ʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʨʠʝʥʪʠ-

ʨʦʚʢʫ, ʨʘʟʚʠʚʘʪʴ ʨʠʪʤʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʊʦʯʥʦ-

ʩʪʠ ʜʚʠʞʝʥʠʡ ʠ ʛʣʘʟʦʤʝʨʫ ʩʦʜʝʡʩʪʚʫʝʪ ʤʝʪʘʥʠʝ ʚ 

ʮʝʣʴ, ʥʘ ʨʘʟʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʤʝʪʘʥʠʝ ʥʘ ʫʢʘʟʘʥʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦʣʦ-

ʞʝʥʠʡ ʨʫʢ ʚ ʦʙʱʝʨʘʟʚʠʚʘʶʱʠʭ ʫʧʨʘʞʥʝʥʠʷʭ. ɺ ʧʝ-

ʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʟ-

ʚʠʪʠʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ[9].  

ʄɸʊɽʈʀɸʃʓ ʀʉʉʃɽɼʆɺɸʅʀʁ. 

ɺ ʂʫʙʘʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ ʠ ʪʫʨʠʟʤʘ ʠʟʫʯʘʶʪʩʷ 

ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʝʪʝʡ ʨʘʟ-

ʣʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʦʚ ʩʧʦʨʪʘ ʚʳʩʰʠʭ ʜʦʩʪʠ-

ʞʝʥʠʡ [22]. 

ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦ-

ʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʯʠʪʝʣʝʤ ʬʠʟʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ ʄʆʋ ʉʆʐˉ25 ʛ. ʉʦʯʠ ʂʨʘʩʥʦʜʘʨ-

ʩʢʦʛʦ ʢʨʘʷ, ʤʘʛʠʩʪʨʘʥʪʢʦʡ ʂɻʋʌʂʉʊ ʗʢʫʥʠʥʦʡ 

ɺ.ɸ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʪʨʝʥʝʨʦʤ ʠʣʠ 

ʫʯʠʪʝʣʝʤ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ (ɺ.ʃ. ɹʦʪʷʝʚ, )[3]. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʢʦʥ-

ʪʨʦʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʮʠʦʥ-

ʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʠ 2 ï ʙʝʛ çʟʤʝʡʢʦʡè, ʥʘ ʨʠʩʫʥʢʝ 3 

ï ʯʝʣʥʦʯʥʳʡ ʙʝʛ 3ʭ10ʤ, ʥʘ ʨʠʩʫʥʢʝ 4 ï ʯʝʣʥʦʯʥʳʡ 

ʙʝʛ 4ʭ9ʤ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʥʦʩʢʦʡ ʜʚʫʭ ʢʫʙʠ-

ʢʦʚ ʟʘ ʣʠʥʠʶ ʩʪʘʨʪʘ, ʥʘ ʨʠʩʫʥʢʝ 5,6 ʠ 7 ï ʤʝʪʘʥʠʝ 

ʤʷʯʘ ʚ ʮʝʣʴ ʠʟ ʨʘʟʣʠʯʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ 

ʨʘʟʣʠʯʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 
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ʈʠʩʫʥʦʢ 2 ï ʊʝʩʪʳ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ[5]. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɺ.ʀ. ʃʷʭ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣ 

ʢʦʥʪʨʦʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʨʠʤʝ-

ʥʷʶʪ ʙʦʣʴʰʫʶ çʙʘʪʘʨʝʶè ʪʝʩʪʦʚ ʠ ʩʯʠʪʘʝʪ, ʯʪʦ 

çéʪʝʩʪʳ ʜʣʷ ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦ-

ʩʪʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʮʝʣʦʩʪʥʳʤ ʜʚʠʛʘʪʝʣʴʥʳʤ ʜʝʡ-

ʩʪʚʠʷʤ ʵʪʦ ʯʝʣʥʦʯʥʳʡ ʙʝʛ 3ʭ10ʤ; ʪʨʠ ʢʫʚʳʨʢʘ ʚʧʝ-

ʨʝʜ; ʤʝʪʘʥʠʝ ʪʝʥʥʠʩʥʦʛʦ ʤʷʯʘ ʨʫʢʦʡ ʥʘ ʪʦʯʥʦʩʪʴ ʠ 

ʜʨʫʛʠʝ; 

- ʪʝʩʪʳ ʜʣʷ ʦʮʝʥʢʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʢʠʥʝʩʪʝʪʠʯʝ-

ʩʢʦʤʫ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʶ (ʙʨʦʩʦʢ ʤʷʯʘ ʚ ʮʝʣʴ, 

ʩʪʦʷ ʩʧʠʥʦʡ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʙʨʦʩʢʘ). 

- ʪʝʩʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʘʚʥʦ-

ʚʝʩʠʶ (ʧʦʚʦʨʦʪʳ ʥʘ ʛʠʤʥʘʩʪʠʯʝʩʢʦʡ ʩʢʘʤʴʝ, ʩʪʦʡʢʘ 

ʥʘ ʦʜʥʦʡ ʥʦʛʝ); 

- ʪʝʩʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʦʛʣʘ-

ʩʦʚʘʥʠʶ ʜʚʠʞʝʥʠʡ (ʧʝʨʝʰʘʛʠʚʘʥʠʝ ʛʠʤʥʘʩʪʠʯʝ-

ʩʢʦʡ ʧʘʣʢʠ, ʫʜʝʨʞʠʚʘʝʤʦʡ ʨʫʢʘʤʠ, ʧʨʳʞʦʢ ʥʘ ʤʝ-

ʩʪʝ ʩ ʧʦʚʦʨʦʪʦʤ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʛʨʘʜʫ-

ʩʦʚ[14]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ 

ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʧʣʘʥʠʨʦʚʘʪʴ ʧʦʜʭʦʜʳ, 

ʦʧʨʝʜʝʣʷʪʴ ʩʪʨʘʪʝʛʠʶ ʠ ʪʘʢʪʠʢʫ ʝʛʦ ʫʣʫʯʰʝʥʠʷ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʣʦʚʢʦʩʪʠ ʩʦʟʜʘʶʪʩʷ ʚ ʤʣʘʜʰʝʤ 

ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʴʰʠʡ 

ʧʨʠʨʦʩʪ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ɿʘʥʷʪʠʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʩʠʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝʥʠʡ 

(ʫʤʝʥʠʝ ʨʘʟʣʠʯʘʪʴ ʜʣʠʥʫ ʠ ʯʘʩʪʦʪʫ ʰʘʛʘ, ʧʨʳʞʢʘ, 

ʜʘʣʴʥʦʩʪʴ ʙʨʦʩʢʘ). ɼʝʪʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʫʜ-

ʥʝʥʠʷʤʠ ʫʩʚʘʠʚʘʶʪ ʪʝʭʥʠʢʫ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʭ ʢʦ-

ʦʨʜʠʥʘʮʠʦʥʥʳʭ ʫʧʨʘʞʥʝʥʠʡ, ɺ ʤʣʘʜʰʝʤ ʠ ʩʨʝʜʥʝʤ 

ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʨʘʟʚʠʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴ ʨʘʚʥʦʚʝʩʠʝ ʪʝʣʘ. 

ɺ ʩʨʝʜʥʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ, 


