
ISSN 2076-586X (Print), 2524-2660 (Online) 

146 

HODOVANIUK Ȁetiana, 
Associate Professor of Higher Mathematics and Methods of Teaching Mathematics Department,  

Pavlo Tychyna Uman State Pedagogical University 
EDUCATIONAL TRAININGS AS INNOVATION IN METHODOLOGICAL PREPARATION OF FUTURE 

TEACHERS OF MATHEMATICS 
Abstract. Introduction. Modern education should be 

considered from the point of "continuity throughout life" 
and the key role in this must play a teacher. Under these 
conditions, the process and content of the preparation of 
the future teacher of mathematics need to be updated, 
new forms of organization of the educational process and 
the introduction of innovative learning technologies should 
be discovered. In view of this, innovation should become 
one of the key features of the methodological preparation 
of the future teacher of mathematics and a criterion for its 
readiness for further professional activity. 

The aim of the article is to consider the technology of 
training as one of the technologies of forming the readi-
ness of future teachers of mathematics to innovate their 
professional activities. To highlight the essence of the 
training and the peculiarities of its introduction in the 
process of methodological preparation of students. 

The article uses methods of analysis, synthesis, ab-
straction, deduction, and modeling. 

Results. The topic of the educational training on the 
course�“Methodology�of�mathematics�teaching”.�The�struc-
ture of the training is defined and some methods are 
described which should be used at different stages of the 
training� during� the� study� of� the� course� “Methodology of 
mathematics�teaching”. 

Originality. The place and significance of the training 
technology in the methodological preparation of future 
teachers of mathematics was first established. The indi-
vidual components of the thematic training are presented. 

Conclusion. Training is one of the effective ways of 
organizing the educational process, which is aimed at 
forming the readiness of future teachers of mathematics to 
innovate and develop their needs for the use of innovation 
in their further professional activities. The use of trainings 
in the methodological preparation of future teachers of 
mathematics is aimed at creating for students such condi-
tions in which they not only receive knowledge, but also 
gain experience of self-sufficient development of profes-
sional practical skills and abilities of practical and crea-
tive application of them. Further research in this direction 
may relate to the formation of students' readiness to in-
troduce the elements of training in teaching mathematics. 

Keywords: innovations; modern teacher; methodo-
logical preparation; training; future teachers of mathemat-
ics. 
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ǼȟȐȳȠȎ,�ȭȘ�ȟȢȓȞȎ�ȝȳȒȑȜȠȜȐȘȖ�ȐȖȟȜȘȜȘȐȎșȳȢȳ-
ȘȜȐȎțȖȣ� ȚȎȗȏȡȠțȳȣ� ȡȥȖȠȓșȳȐ� ȣȳȚȳȴ� ȠȎ� ȏȳȜșȜȑȳȴ,�
ȝȜȟȠȡȝȜȐȜ� ȕȚȳțȬȱ� ȜȞȳȱțȠȎȤȳȬ� ȐȳȒ� ȝȓȞȓȒȎȥȳ� ȝȜȟ-
ȠȳȗțȜ� țȎȘȜȝȖȥȓțȜȴ� ȳțȢȜȞȚȎȤȳȴ� țȎ� ȜȟȐȜȱțțȭ� ȟȝȜ-
ȟȜȏȳȐ� ȳ� ȕȎȟȜȏȳȐ� ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ�
ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ.� ǰȜȒțȜȥȎȟ� ȑȜșȜȐțȖȚ� ȟȠȎȱ� țȓ�
Ȝȏȟȭȑ�ȕțȎțȪ,�Ȏ�ȐȚȳțțȭ�ȟȎȚȜȟȠȳȗțȜ�ȞȜȕȝȜȞȭȒȖȠȖȟȭ�
ȟȐȜȴȚȖ� ȕțȎțțȭȚȖ�ȗ� ȕȎȟȠȜȟȜȐȡȐȎȠȖ� ȴȣ�ȡ� ȝȞȎȘȠȖ-
ȥțȳȗ� ȒȳȭșȪțȜȟȠȳ.� ȀȞȎțȟșȭȤȳȗțȳ� ȠȓȣțȜșȜȑȳȴ� ȜȟȐȳȠȖ�
ȗ� țȎȐȥȎțțȭ� ȝȜȟȠȡȝȜȐȜ� ȕȚȳțȬȬȠȪȟȭ� țȎ� ȏȳșȪȦ�
ȟȘșȎȒțȳ�ȞȜȕȡȚȜȐȜ�ȒȳȭșȪțȳȟțȳ.�ǸȎȞȒȖțȎșȪțȎ�ȕȚȳțȎ�
Ȥȳșȓȗ�ȜȟȐȳȠȖ�ȝȞȖȕȐȜȒȖȠȪ�ȒȜ�ȐȖȕțȎȥȓțțȭ�ȝȞȖțȤȖ-
ȝȡ� ȏȓȕȝȓȞȓȞȐțȜȟȠȳ� ȜȟȐȳȠȖ,� ȕȎȏȓȕȝȓȥȓțțȬ ȝȞȎȐ�
șȬȒȖțȖ� țȎ� ȝȜȟȠȳȗțȓ� ȢȜȞȚȡȐȎțțȭ� ȳțȠȓșȓȘȠȡȎ-
șȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ�ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ.� 

ǸșȬȥȜȐȳ� ȟșȜȐȎ: ȘȜȚȝȓȠȓțȠțȳȟțȖȗ� ȝȳȒȣȳȒ,�
ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȳ� ȘȜȚȝȓȠȓțȠțȜ-
ȟȠȳ,�ȓȘȟȝȓȞȖȚȓțȠȎșȪțȳ�ȕȎȒȎȥȳ,�ȚȎȗȏȡȠțȳ�ȡȥȖȠȓ-
șȳ�ȣȳȚȳȴ�ȠȎ�ȏȳȜșȜȑȳȴ. 

 
ǽȜȟȠȎțȜȐȘȎ� ȝȞȜȏșȓȚȖ.� ǺȎȗȏȡȠțȳ�

ȡȥȖȠȓșȳ�ȣȳȚȳȴ�ȠȎ�ȏȳȜșȜȑȳȴ��ȝȜȐȖțțȳ�ȏȡȠȖ�ȝȳȒ-
ȑȜȠȜȐșȓțȳ�ȒȜ�ȐȖȞȳȦȓțțȭ�țȜȐȖȣ� ȝȞȜȢȓȟȳȗ-
țȖȣ� ȕȎȐȒȎțȪ,�ȧȜ� ȐȖȚȎȑȎȬȠȪ� țȓȟȠȎțȒȎȞȠ-
țȖȣ�ȠȐȜȞȥȖȣ�ȞȳȦȓțȪ,�ȳ�ȕȒȎȠțȳ�ȒȜ�ȝȜȟȠȳȗțȜ-

ȑȜ� ȞȜȕȐȖȠȘȡ� ȟȐȜȴȣ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȖȣ� ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ.� ȀȜȚȡ�
ȕȎȞȎȕ� ȝȜȠȞȳȏțȎ� ȜȟȜȏȖȟȠȳȟȠȪ ȳȕ� ȐȖȟȜȘȖȚ�
ȞȳȐțȓȚ� ȟȢȜȞȚȜȐȎțȜȟȠȳ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȖȣ�ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ,�ȭȘȎ�țȓ�
ȠȳșȪȘȖ�ȜȝȓȞȡȱ�ȕțȎțțȭȚȖ,�Ȏ�ȗ�ȞȓȎșȳȕȡȱ�ȟȓȏȓ�
ȡ� ȠȐȜȞȥȳȗ� ȒȳȭșȪțȜȟȠȳ,� ȡȒȜȟȘȜțȎșȬȬȥȖ�
ȐȜȒțȜȥȎȟ� ȟȐȜȴ� ȳțȠȓșȓȘȠȡȎșȪțȳ� ȠȎ� ȘȜȚȡțȳ-
ȘȎȠȖȐțȳ�ȚȜȔșȖȐȜȟȠȳ�ȠȎ�ȕȒȳȏțȜȟȠȳ.� 

ǰȖȘȜȞȖȟȠȎțțȭ� ȓȘȟȝȓȞȖȚȓțȠȎșȪțȖȣ�
ȕȎȒȎȥ� ȕ� țȓȜȞȑȎțȳȥțȜȴ� ȣȳȚȳȴ� � ȒȜȝȜȚȎȑȎȱ�
ȟȠȡȒȓțȠȎȚ� ȡ ȞȜȕȐȖȠȘȡ� țȎȗȐȎȔșȖȐȳȦȖȣ�
ȝȞȜȢȓȟȳȗțȜ-ȜȟȜȏȖȟȠȳȟțȖȣ�ȭȘȜȟȠȓȗ,� ȟȠȎțȜ-
ȐșȓțțȬ�țȎ�Ȥȳȗ�ȜȟțȜȐȳ�ȝȞȜȢȓȟȳȗțȖȣ,�ȠȐȜȞ-
ȥȖȣ,�ȤȳțȳȟțȖȣ�ȜȞȳȱțȠȎȤȳȗ� ȳ� ȳțȒȖȐȳȒȡȎșȪțȜ-
ȑȜ�ȟȠȖșȬ�ȝȓȒȎȑȜȑȳȥțȜȴ�ȒȳȭșȪțȜȟȠȳ. 

ǺȓȠȎ� ȟȠȎȠȠȳ.� ǾȜȕȑșȭțȡȠȖ� ȳ ȜȏȽȞȡțȠȡ-
ȐȎȠȖ� ȐȖȘȜȞȖȟȠȎțțȭ� ȓȘȟȝȓȞȖȚȓțȠȎșȪțȖȣ�
ȕȎȒȎȥ�ȕ�țȓȜȞȑȎțȳȥțȜȴ�ȣȳȚȳȴ�ȭȘ�ȕȎȟȜȏȡ�ȢȜȞ-
ȚȡȐȎțțȭ� ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ�
ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ�ȚȎȗȏȡȠțȳȣ�ȡȥȖȠȓșȳȐ�ȣȳȚȳȴ�
ȠȎ�ȏȳȜșȜȑȳȴ. 
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ǰȖȘșȎȒ� ȜȟțȜȐțȜȑȜ� ȚȎȠȓȞȳȎșȡ� ȒȜȟ-
șȳȒȔȓțțȭ.� ǽȞȜȐȓȒȓțȖȗ� ȎțȎșȳȕ� țȎȡȘȜȐȜȴ�
șȳȠȓȞȎȠȡȞȖ�ȕ�ȒȜȟșȳȒȔȡȐȎțȜȴ�ȝȞȜȏșȓȚȖ�ȟȐȳ-
ȒȥȖȠȪ,�ȧȜ� țȓ� ȳȟțȡȱ� ȜȒțȜȕțȎȥțȜȟȠȳ� ȝȳȒȣȜ-
ȒȳȐ�ȡ�ȐȖȕțȎȥȓțțȳ�ȘșȬȥȜȐȖȣ�ȘȜȚȝȓȠȓțȠțȜ-
ȟȠȓȗ�ȜȟȜȏȖȟȠȜȟȠȳ�ȠȎ� ȴȣ�ȕȚȳȟȠȡ.�ǽȞȜȏșȓȚȎȚ�
ȚȓȠȜȒȜșȜȑȳȴ� ȘȜȚȝȓȠȓțȠțȳȟțȜȑȜ� ȝȳȒȣȜȒȡ� Ȑ�
ȜȟȐȳȠȳ� ȝȞȖȟȐȭȥȓțȳ� ȞȜȏȜȠȖ� ǻ. ǯȳȏȳȘ,�
Ǽ. ǽȜȚȓȠȡț,� Ǽ. ǼȐȥȎȞȡȘ,� ǣ. ǲȎțȖșȪȥȡȘ,�
ǳ. ǵȓȱȞ,�ǥ. ǵȖȚțȪȜȴ,�Ǯ. ȃȡȠȜȞȟȪȘȜȑȜ,� 

ǾȓȎșȳȕȎȤȳȭ� ȘȜȚȝȓȠȓțȠțȳȟțȜȑȜ ȝȳȒȣȜȒȡ�
ȝȓȞȓȒȏȎȥȎȱ� ȟȠȞȡȘȠȡȞȡȐȎțțȭ� ȢȡțȒȎȚȓț-
ȠȎșȪțȜȑȜ ȕțȎțțȭ ȳ� ȝȞȎȘȠȖȥțȜȑȜ� ȗȜȑȜ� ȐȖ-
ȘȜȞȖȟȠȎțțȭ Ȑ� ȝȜȟȠȳȗțȳȗ� ȐȕȎȱȚȜȒȳȴ� ȳ�
ȐȕȎȱȚȜȕȡȚȜȐșȓțȜȟȠȳ. 

ȍȘ� ȕȎȕțȎȥȎȱ� ǰ. ǿȓȞȳȘȜȐ [1, ȟ. 112],  
ȘȜȚȝȓȠȓțȠțȳȟțȖȗ� ȝȳȒȣȳȒ,� ȐȏȖȞȎȱ� Ȑ� ȟȓȏȓ�
ȒȜȟȭȑțȓțțȭ� ȘȡșȪȠȡȞȜșȜȑȳȥțȜȑȜ� ȠȎ�ȒȳȭșȪțȳ-
ȟțȜȑȜ� ȝȳȒȣȜȒȳȐ�ȒȜ� ȕȚȳȟȠȡ�ȜȟȐȳȠȖ�ȗ� ȐȜȒțȜ-
ȥȎȟ� ȎȘȠȡȎșȳȕȡȱ� ȝȞȎȑȚȎȠȖȥțȖȗ,� ȒȳȱȐȖȗ�
ȘȜȚȝȜțȓțȠ�ȝȞȜȢȓȟȳȗțȜȴ�ȘȡșȪȠȡȞȖ.�ǸȜȚȝȓ-
ȠȓțȠțȳȟȠȪ�ȠȎȘ�ȟȎȚȜ�ȐȖȟȠȡȝȎȱ�ȭȘ�ȜȟȜȏȖȟȠȳ-
ȟțȎ� ȭȘȳȟȠȪ,� ȧȜ� ȽȞȡțȠȡȱȠȪȟȭ� țȎ� ȕțȎțțȭȣ,�
ȳțȠȓșȓȘȠȡȎșȪțȜ� ȗ� ȜȟȜȏȖȟȠȳȟțȜ� ȕȡȚȜȐșȓțȎ�
ȟȜȤȳȎșȪțȜ-ȝȞȜȢȓȟȳȗțȜȬ� ȣȎȞȎȘȠȓȞȖȟȠȖ-
ȘȜȬ�șȬȒȖțȖ. 

ǰȖȘȜȞȖȟȠȎțțȭ� ȘȜȚȝȓȠȓțȠțȳȟțȜȑȜ� ȝȳȒ-
ȣȜȒȡ� � Ȥȓ� ȝȞȳȜȞȖȠȓȠțȎ� ȜȞȳȱțȠȎȤȳȭ� țȎ� Ȥȳșȳ�
ȜȟȐȳȠțȪȜȑȜ�ȝȞȜȤȓȟȡ:�ȕȒȎȠțȳȟȠȪ�ȒȜ�țȎȐȥȎț-
țȭ,� ȟȎȚȜȐȖȕțȎȥȓțțȭ,� ȟȎȚȜȎȘȠȡȎșȳȕȎȤȳȬ,�
ȟȜȤȳȎșȳȕȎȤȳȬ� ȠȎ� ȟȠȎțȜȐșȓțțȭ� ȠȐȜȞȥȜȴ� ȳț-
ȒȖȐȳȒȡȎșȪțȜȟȠȳ.� ǵȚȳȟȠ� ȘȜȚȝȓȠȓțȠțȳȟțȜȑȜ�
ȝȳȒȣȜȒȡ�Ȝȏ’ȱȒțȡȱ��Ȑ�ȟȜȏȳ�ȕȒȳȏțȜȟȠȳ�ȚȎȗȏȡȠ-
țȪȜȑȜ� ȢȎȣȳȐȤȭ,� ȧȜ� ȕȎȏȓȕȝȓȥȡȬȠȪ� ȞȓȕȡșȪ-
ȠȎȠȖȐțȳȟȠȪ� � ȗȜȑȜ� ȝȞȜȢȓȟȳȗțȖȣ� Ȓȳȗ,� Ȣȡț-
ȒȎȚȓțȠȎșȪțȳ� ȳ� ȟȝȓȤȳȎșȪțȳ� ȕțȎțțȭ,� țȎȐȥȎ-
șȪțȳ�ȐȚȳțțȭ�ȳ�țȎȐȖȥȘȖ,�ȟȝȜȟȜȏȖ�ȚȖȟșȓțțȭ�
ȳ� ȐȳȒȝȜȐȳȒȎșȪțȳȟȠȪ� ȕȎ� Ȓȳȴ� ȜȟȜȏȖȟȠȜȟȠȳ� ȳ�
ȝȞȖȗțȭȠȳ� ȞȳȦȓțțȭ.�ǰ ȤȓțȠȞȳ ȜȝȖțȭȬȠȪȟȭ�
ȭȘȜȟȠȳ�ȜȟȜȏȖȟȠȜȟȠȳ,�ȭȘȳ�ȞȎȕȐȖȐȎȬȠȪȟȭ�ȝȞȖ�
ȞȓȎșȳȕȎȤȳȴ�ȜȟȐȳȠțȪȜȑȜ�ȝȞȜȤȓȟȡ. 

ǽȟȖȣȜșȳțȑȐȳȟȠȖȥțȎ� ȠȓȜȞȳȭ� țȎȞȜȒȔȓț-
țȭ� ȠȎ� ȟȝȞȖȗțȭȠȠȭ�ȚȜȐȖ� Ȑ� ȒȐȜȟȠȜȞȜțțȪȜ-
Țȡ�ȘȜȚȡțȳȘȎȠȖȐțȜȚȡ�ȎȘȠȳ�ȎțȎșȳȕȡȱ�ȑșȖȏȜȘȳ�
ȢȎȕȖ� ȤȖȣ ȝȞȜȤȓȟȳȐ.� ǺȜȒȓșȪ� țȎȞȜȒȔȓțțȭ�
ȐȖȟșȜȐșȬȐȎțțȭ� ȭȘ� ȞȳȦȓțțȭ� ȝȞȜȏșȓȚȖ�
ȐȳȒȝȞȎȤȬȐȎțțȭ�ȚȜȐțȖȣ�ȎȐȠȜȚȎȠȖȕȚȳȐ�ȎȏȜ�
«ȚȓȣȎțȳȕȚȳȐ�ȚȜȐȖ»�Ȑ� ȕȎȑȎșȪțȳȗ�ȟȣȓȚȳ�ȚȜȐ-
țȜȴ� ȒȳȭșȪțȜȟȠȳ� ȝȞȓȒȟȠȎȐșȓțȳ� Ȑ� ȝȞȎȤȭȣ�
ǹ. ǰȖȑȜȠȟȪȘȜȑȜ,� ǻ. ǴȖțȘȳțȎ,�
Ǽ. ǹȓȜțȠȪȱȐȎ,�Ȁ. ǾȭȏȜȐȜȴ,�ǹ. ȅȖȟȠȜȐȖȥ.� 

ǰȎȔșȖȐȳȟȠȪ� ȡȟȐȳȒȜȚșȓțțȭ� Ȓȳȗ� ȝȳȒȘȞȓ-
ȟșȬȬȠȪ� Ǽ. ǹȓȜțȠȪȱȐ,� Ǯ. ǵȳțȥȓțȘȜ,�
ǲ. ǳșȪȘȜțȳț,� ǸȜȔțȎ� Ȓȳȭ� ȐțȜȟȖȠȪ� ȟȐȳȗ�
ȐȘșȎȒ�Ȑ�ȞȜȕȐȖȠȜȘ�ȟȠȡȒȓțȠȎ,�ȧȜ�ȒȎȱ�ȚȜȔ-
șȖȐȳȟȠȪ� ȟȝȖȞȎȬȥȖȟȪ� țȎ� ȳțȠȓșȓȘȠȡȎșȪțȳ,�
ȟȓțȟȜȚȜȠȜȞțȳ,� ȓȚȜȤȳȗțȳ� ȠȎ� ȳțȦȳ� ȝȞȜȤȓȟȖ�
ȞȜȕȐȖȐȎȠȖ� ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȳ�
ȘȜȚȝȓȠȓțȤȳȴ. 

ǼȞȑȎțȳȥțȖȗ� ȐȕȎȱȚȜȕȐ’ȭȕȜȘ� ȞȜȕȐȖȠȘȡ�
ȚȜȐȖ� ȠȎ� ȞȜȕȡȚȜȐȜȴ� ȒȳȭșȪțȜȟȠȳ� ȚȜȔțȎ�
ȕțȎȗȠȖ� Ȑ� ȠȓȜȞȳȴ� ȞȜȕȡȚȜȐȖȣ� Ȓȳȗ�
ǽ. ǱȎșȪȝȓȞȳțȎ�ȠȎ�ǻ.ȀȎșȖȕȳțȜȴ. 

Ǳ. ǽȜșȭȘȜȐȎ [2] ȟȠȐȓȞȒȔȡȱ,� ȧȜ� «ȘȜȚ-
ȝȓȠȓțȠțȳȟȠȪ� – Ȥȓ� ȝȞȜȒȡȘȠ� ȝȞȜȢȓȟȳȗțȜȴ�
ȜȟȐȳȠȖ,� Ȑ� ȜȟțȜȐȳ� ȭȘȜȴ� șȓȔȖȠȪ� ȜȞȳȱțȠȎȤȳȭ�
țȎ�ȕȜȐțȳȦțȳȗ�ȞȓȕȡșȪȠȎȠ.�ǰȳț�ȕȐȜȒȖȠȪȟȭ�țȓ�
șȖȦȓ�ȒȜ�ȐȳȒȝȜȐȳȒțȖȣ�ȕțȎțȪ,�ȡȚȳțȪ�ȳ�țȎȐȖ-
ȥȜȘ,�Ȏ�ȗ�ȝȞȜȝȜțȡȱ� ȕȎȒȜȐȜșȓțțȭ�șȬȒȖțȜȬ�
ȴȴ�ȝȜȠȞȓȏȖ�ȒȜȟȭȑȠȖ�ȐȖȟȜȘȜȑȜ�ȚȖȟȠȓȤȠȐȎ�ȡ�
ȟȐȜȴȗ�ȟȝȞȎȐȳ». 

ȁ� țȎȐȥȎțțȳ,� țȎ� ȐȳȒȚȳțȡ� ȐȳȒ� ȒȓȭȘȖȣ�
ȳțȦȖȣ� ȐȖȒȳȐ� ȒȳȭșȪțȜȟȠȳ,� ȚȓȠȎ� ȘȓȞȡȐȎțțȭ�
ȝȜșȭȑȎȱ�țȓ�Ȑ� ȠȜȚȡ,�ȧȜȏ� ȕȏȓȞȳȑȎȠȖ�ȝȞȜȤȓȟ�
țȎ�ȝȓȐțȜȚȡ�ȞȳȐțȳ,� Ȏ�Ȑ� ȠȜȚȡ,�ȧȜȏ�ȒȜȚȎȑȎ-
ȠȖȟȭ� ȕȚȳț.� ǰȜțȎ� ȐȖȚȎȑȎȱ� ȝȳȒȐȖȧȖȠȖ� Ȟȳ-
ȐȓțȪ� ȟȢȜȞȚȜȐȎțȜȟȠȳ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȤȳȗțȖȣ� ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ� ȟȠȡȒȓ-
țȠȳȐ,�ȜȐȜșȜȒȳțțȭ�țȎȗȒȜȟȘȜțȎșȳȦȖȚȖ�ȝȞȖ-
ȗȜȚȎȚȖ� ȞȜȕȡȚȜȐȜȴ� � ȠȎ� ȘȜȚȡțȳȘȎȤȳȗțȜȴ�
ȒȳȭșȪțȜȟȠȳ. 

ȁ�ȝȓȒȎȑȜȑȳȤȳ� ȐȟȠȎțȜȐșȓțȳ� ȒȓȭȘȳ� ȕ� Ȝȝȓ-
ȞȎȤȳȗ,� Ȑ� ȭȘȖȣ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȎ� ȘȜȚȝȓȠȓțȠțȳȟȠȪ� ȒȳȟȠȎȱ�
ȟȐȜȱ�ȐȖȞȎȔȓțțȭ:�ȡ�ȟȎȚȜȟȠȳȗțȜȚȡ�ȝȓȞȓțȓ-
ȟȓțȳ�ȕțȎțȪ�ȳ�ȐȚȳțȪ�ȡ�țȜȐȡ�ȟȖȠȡȎȤȳȬ;�ȡ�ȑțȡ-
ȥȘȜȟȠȳ�ȚȖȟșȓțțȭ,� ȐȖțȎȣȳȒșȖȐȜȟȠȳ,� � ȡȚȳțțȳ�
ȒȜșȎȠȖ�țȓȐȒȎȥȳ,�ȡ�ȏȎȥȓțțȳ�țȜȐȖȣ�ȝȞȜȏșȓȚ�
ȡ� ȕțȎȗȜȚȖȣ,� ȟȠȎțȒȎȞȠțȖȣ� ȡȚȜȐȎȣ;� ȐȖȘȜ-
ȞȖȟȠȎțțȭ� ȝȎȚ’ȭȠȳ� ȡ� ȐȖȞȳȦȓțțȳ� ȐȎȔșȖȐȖȣ�
ȕȎȐȒȎțȪ,�ȡȚȳțțȳ�ȜȤȳțȬȐȎȠȖ�ȟȓȏȓ�ȠȎ�ȳțȦȖȣ,�
ȡȚȳțțȳ� ȜȝȠȖȚȎșȪțȜ�ȞȓȎșȳȕȡȐȎȠȖ�ȟȐȜȴ� ȕȒȳȏ-
țȜȟȠȳ,� ȕȏȓȞȳȑȎȠȖ� ȜȝȠȖȚȳȕȚ� ȡ� țȎȗȟȘșȎȒțȳ-
ȦȖȣ�ȟȖȠȡȎȤȳȭȣ. 

ǼȒțȎȘ�ȝȓȞȓȞȎȣȜȐȎțȳ�ȞȖȟȖ�țȓ� ȕȎȟȐȜȬ-
ȬȠȪȟȭ�Ȑ�ȞȓȕȡșȪȠȎȠȳ�ȜȒȓȞȔȎțțȭ�ȳțȢȜȞȚȎȤȳȴ�
ȎȏȜ�ȝȜȘȎȕȡ�Ȓȳȴ,� ȴȣ�țȓ�ȚȜȔțȎ�ȝȓȞȓȒȎȠȖ� ȳț-
ȎȘȦȓ,� ȭȘ� ȥȓȞȓȕ� ȒȳȭșȪțȳȟȠȪ,� ȧȜ� ȐȖȚȎȑȎȱ�
ȟȢȜȞȚȜȐȎțȜȟȠȳ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȖȣ�ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ. 

ǲȔ. ǯȞȡțțȓȞ� [3]� ȒȜ� ȳțȠȓșȓȘȠȡȎșȪțȖȣ�
ȝȜȘȎȕțȖȘȳȐ� ȐȳȒțȜȟȖȠȪ� ȳțȠȡȴȤȳȬ,� ȝȓȞȓȒȏȎ-
ȥȓțțȭ,� ȘȞȖȠȖȥțȳȟȠȪ� ȚȖȟșȓțțȭ, ȐȖȟȜȘȡ�
ȳțȠȓșȓȘȠȡȎșȪțȡ� ȎȘȠȖȐțȳȟȠȪ,� ȕȒȳȏțȳȟȠȪ� ȝȜ-
țȜȐȜȚȡ� ȗ� țȓȟȠȎțȒȎȞȠțȜ� ȘȜȒȡȐȎȠȖ� ȳțȢȜȞ-
ȚȎȤȳȬ.� ǲ. ǯȜȑȜȭȐșȓțȟȪȘȎ� [4]� ȐȐȜȒȖȠȪ� ȝȜ-
țȭȠȠȭ�ȘȞȓȎȠȖȐțȜȴ�ȎȘȠȖȐțȜȟȠȳ�ȜȟȜȏȖȟȠȜȟȠȳ,�
ȐȐȎȔȎȬȥȖ,� ȧȜ� ȐȜțȎ� ȕȡȚȜȐșȓțȎ� ȝȓȐțȜȬ�
ȝȟȖȣȳȥțȜȬ� ȟȠȞȡȘȠȡȞȜȬ,� ȝȞȖȠȎȚȎțțȜȬ�
ȠȐȜȞȥȜȚȡ�ȠȖȝȡ�ȜȟȜȏȖȟȠȜȟȠȳ. Ǳ. ǿȓșȓȐȘȜ�[5]�
ȐȖȕțȎȥȎȱ� ȘȜȚȝȓȠȓțȠțȜȟȠȳ,� ȭȘ� «ȝȜȠȓțȤȳȎș,�
ȕȒȎȠțȜȟȠȳ� ȐȖȝȡȟȘțȖȘȎ� ȒȜ� ȐȖȔȖȐȎțțȭ� ȳ�
ȟȠȳȗȘȜȴ� ȔȖȠȠȱȒȳȭșȪțȜȟȠȳ� Ȑ� ȡȚȜȐȎȣ� ȟȡȥȎȟ-
țȜȑȜ� ȏȎȑȎȠȜȢȎȘȠȜȞțȜȑȜ� ȟȜȤȳȎșȪțȜ-
ȝȜșȳȠȖȥțȜȑȜ,� ȞȖțȘȜȐȜ-ȓȘȜțȜȚȳȥțȜȑȜ,� ȳț-
ȢȜȞȚȎȤȳȗțȜ� ȠȎ� ȘȜȚȡțȳȘȎȤȳȗțȜ� țȎȟȖȥȓțȜ-
ȑȜ�ȝȞȜȟȠȜȞȡ». 
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ǵȎȐȒȎțțȭ� ȘȜȚȝȓȠȓțȠțȳȟțȜȑȜ� ȝȳȒȣȜȒȡ�
ȝȜșȭȑȎȱ� Ȑ� ȠȜȚȡ,�ȧȜȏ� ȝȞȖ� ȟȠȞȡȘȠȡȞȡȐȎțțȳ�
ȕȚȳȟȠȡ�ȜȟȐȳȠȖ�ȒȜȠȞȖȚȡȐȎȠȖ�ȝȞȜȝȜȞȤȳȴ�Ȣȡ-
țȒȎȚȓțȠȎșȪțȜȑȜ� ȳ� ȝȞȖȘșȎȒțȜȑȜ� ȕțȎțțȭ� ȕ�
ȎȒȎȝȠȎȤȳȱȬ� țȎȐȥȎțțȭ� ȕ� ȘȜțȘȞȓȠțȖȚȖ�
ȟȜȤȳȎșȪțȜ-ȜȟȜȏȖȟȠȳȟțȖȚȖ� ȣȎȞȎȘȠȓȞȖȟȠȖ-
ȘȎȚȖ�ȟȠȡȒȓțȠȳȐ.� 

ȍȘ� ȕȎȕțȎȥȎȱ�Ǻ. ȃȜșȜȒțȎ� [6]:� «ǥțȠȓșȓȘ-
ȠȡȎșȪțȎ� ȘȜȚȝȓȠȓțȠțȳȟȠȪ� - Ȥȓ� ȜȟȜȏșȖȐȖȗ�
ȠȖȝ� ȜȞȑȎțȳȕȎȤȳȴ� ȕțȎțȪ,� ȭȘȖȗ� ȕȎȏȓȕȝȓȥȡȱ��
ȚȜȔșȖȐȳȟȠȪ� ȝȞȖȗțȭȠȠȭ� ȓȢȓȘȠȖȐțȖȣ� Ȟȳ-
ȦȓțȪ� Ȑ� ȝȓȐțȳȗ� ȝȞȓȒȚȓȠțȳȗ� ȜȏșȎȟȠȳ� ȒȳȭșȪ-
țȜȟȠȳ� (Ȑ� ȠȜȚȡ� ȥȖȟșȳ� ȳ� Ȑ� ȓȘȟȠȞȓȚȎșȪțȖȣ�
ȡȚȜȐȎȣ)». 

ǲșȭ�ȝȳȒȑȜȠȜȐȘȖ�ȡȥȖȠȓșȭ�ȣȳȚȳȴ�ȠȎ�ȏȳȜșȜ-
ȑȳȴ�țȎȗȏȳșȪȦȡ�ȤȳțțȳȟȠȪ�ȝȞȓȒȟȠȎȐșȭȱ�ȝȞȎȘ-
ȠȖȘȜ-ȜȞȳȱțȠȜȐȎțȖȗ� ȟȘșȎȒțȖȘ� ȘȜȚȝȓȠȓțȠ-
țȳȟțȜȑȜ� ȝȳȒȣȜȒȡ,� ȜȟȘȳșȪȘȖ� Ȑȳț� ȝȜȟȖșȬȱ�
ȎȘȠȡȎșȪțȳȟȠȪ� ȝȞȜȢȓȟȳȗțȜȴ� ȜȟȐȳȠȖ,� ȝȳȒȐȖ-
ȧȡȱ� ȴȴ� ȭȘȳȟȠȪ� ȳ� ȓȢȓȘȠȖȐțȳȟȠȪ� ȞȓȕȡșȪȠȎȠȳȐ.�
ǽȜȟȖșȓțțȭ�ȒȳȭșȪțȳȟțȜȴ�ȟȡȠțȜȟȠȳ�țȎȐȥȎțțȭ�
ȝȞȖȕȐȜȒȖȠȪ�ȒȜ�ȕȚȳȧȓțțȭ�ȎȘȤȓțȠȳȐ�țȎ�ȣȎ-
ȞȎȘȠȓȞ�ȐȖȘȜțȡȐȎțȖȣ�ȚȎȗȏȡȠțȳȚ�ȡȥȖȠȓșȓȚ�
ȣȳȚȳȴ�ȠȎ�ȏȳȜșȜȑȳȴ�Ȓȳȗ.�Ȅȓ� ȠȎȘ�ȟȎȚȜ�ȐȝșȖȐȎȱ�
țȎ� ȳțȠȓȑȞȎȤȳȬ� ȝȞȜȢȓȟȳȗțȜȴ� ȠȎ� ȜȟȜȏȖȟȠȳȟ-
țȜȴ� (ȜȟȜȏșȖȐȜ,� ȚȜȠȖȐȎȤȳȗțȜȴ)� ȟȠȞȡȘȠȡȞ�
ȢȎȣȳȐȤȭ. 

ȂȜȞȚȡȐȎțțȭ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȖȣ� ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ� ȒȜȕȐȜ-
șȭȱ� � ȕȎșȡȥȎȠȖ� ȟȠȡȒȓțȠȳȐ� țȓ� ȠȳșȪȘȖ�Ȑ�ȝȞȜ-
Ȥȓȟ� ȝȳȕțȎțțȭ,� Ȏ� ȗ� ȡ� ȘȜțȘȞȓȠțȡ� «ȚȓȞȓȔȡ»�

ȚȳȔȜȟȜȏȖȟȠȳȟțȖȣ� ȟȠȜȟȡțȘȳȐ,� ȝȞȖȱȒțȡȱ� ȒȜ�
ȒȜȟȐȳȒȡ� ȳțȦȖȣ,� ȟȠȐȜȞȬȱȠȪȟȭ� ȝȜȕȖȠȖȐțȎ�
ȎȠȚȜȟȢȓȞȎ,� ȕȎȒȜȐȜșȓțțȭ� ȐȳȒ� ȟȝȳșȪțȜȴ� 
ȒȳȭșȪțȜȟȠȳ. 

Ǹ. ȁȦȖțȟȪȘȖȗ� [7] ȝȖȟȎȐ:� «�ǺȖ�ȡȐȎȔțȳ�
ȒȜ� ȐȟȪȜȑȜ� ȠȜȑȜ,�ȧȜ� țȜȐȓ� Ȓșȭ� țȎȟ,� Ȏșȓ� țȓ�
țȎȟȠȳșȪȘȖ� țȜȐȓ,� ȧȜȏ� ȏȡȠȖ� ȕȜȐȟȳȚ� țȓȕțȎ-
ȗȜȚȖȚ� ȳ� ȠȜȚȡ� țȓȕȞȜȕȡȚȳșȖȚ:�țȜȐȓ� ȝȜȐȖț-
țȜ�ȕȎȝȜȐțȬȐȎȠȖ,�ȞȜȕȐȖȐȎȠȖ�ȥȖ�ȟȡȝȓȞȓȥȖ-
ȠȖ� ȟȠȎȞȜȚȡ,� …ȕȎȐȒȭȘȖ� ȥȜȚȡ� ȐȜțȜ� ȚȜȔȓ�
ȐȐȳȗȠȖ� Ȑ� ȏȡȒȪ-ȭȘȡ� ȎȟȜȤȳȎȤȳȬ� ȕ� ȠȖȚ,� ȧȜ�
ȐȔȓ�ȐȳȒȜȚȓ». 

ȁȕȎȑȎșȪțȓțțȭ� ȞȓȕȡșȪȠȎȠȳȐ� ȐȖȐȥȓțțȭ�
șȳȠȓȞȎȠȡȞțȖȣ� ȒȔȓȞȓș,� ȒȎșȜ ȕȚȜȑȡ� ȞȜȕȑșȭ-
ȒȎȠȖ� ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȡ� ȘȜȚ-
ȝȓȠȓțȠțȳȟȠȪ,� ȭȘ� ȟȘșȎȒțȜ� ȜȞȑȎțȳȕȜȐȎțȓ,�
ȐțȡȠȞȳȦțȪȜ�ȟȡȝȓȞȓȥșȖȐȓ�ȝȜȱȒțȎțțȭ� ȳțȠȓ-
șȓȘȠȡȎșȪțȖȣ,� ȘȜȚȡțȳȘȎȠȖȐțȖȣ� ȕțȎțȪ� ȳ�
ȐȚȳțȪ,�ȧȜ�ȐȳȒȜȏȞȎȔȎȬȠȪ�Ȥȳșȳ�ȠȎ�ȞȓȕȡșȪȠȎ-
ȠȖ� ȕȒȳȗȟțȬȐȎțȜȴ� ȟȠȡȒȓțȠȜȚ� ȳțȠȓșȓȘȠȡȎșȪ-
țȜȴ�ȠȎ�ȘȜȚȡțȳȘȎȠȖȐțȜȴ�ȒȳȭșȪțȜȟȠȳ. 

ǽȳȒ� ȥȎȟ� ȒȜȟșȳȒȔȓțțȭ� țȎȚȖ� ȐȖȐȥȎȐȟȭ�
ȞȳȐȓțȪ� ȞȜȕȐȖȠȘȡ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȖȣ� ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ� ȟȠȡȒȓ-
țȠȳȐ� ȝȞȖȞȜȒțȖȥȜȑȜ� ȢȎȘȡșȪȠȓȠȡ� ǸȞȖȐȜȞȳ-
ȕȪȘȜȑȜ� ȒȓȞȔȎȐțȜȑȜ� ȝȓȒȎȑȜȑȳȥțȜȑȜ� ȡțȳȐȓȞ-
ȟȖȠȓȠȡ.� ǽȳȒ� ȥȎȟ� ȘȜțȟȠȎȠȡȐȎșȪțȜȑȜ� ȓȘȟȝȓ-
ȞȖȚȓțȠȡ� ȏȡșȖ� ȐȖȭȐșȓțȳ� ȞȳȐțȳ ȟȢȜȞȚȜȐȎ-
țȜȟȠȳ� ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ�
ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ� ȟȠȡȒȓțȠȳȐ.� ǼȠȞȖȚȎțȳ�
ȞȓȕȡșȪȠȎȠȖ�ȟȖȟȠȓȚȎȠȖȕȜȐȎțȳ�Ȑ�ȠȎȏș.1. 

ȀȎȏșȖȤȭ�1 
ǾȳȐȓțȪ�ȞȜȕȐȖȠȘȡ�ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ�ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ� 

ȡ�ȝȞȜȤȓȟȳ�ȢȎȣȜȐȜȴ�ȝȳȒȑȜȠȜȐȘȖ�(ȡ%) 

ǾȳȐȓțȪ� ȟȢȜȞȚȜȐȎțȜȟȠȳ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȖȣ�ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ 

ǸȜțȠȞȜșȪțȎ�ȑȞȡȝȎ ǳȘȟȝȓȞȖȚȓțȠȎșȪțȎ�ȑȞȡȝȎ 
țȖȕȪȘȖȗ ȟȓȞȓȒțȳȗ ȐȖȟȜȘȖȗ țȖȕȪȘȖȗ ȟȓȞȓȒțȳȗ ȐȖȟȜȘȖȗ 

ǽȜȘȎȕțȖȘ�ȟȢȜȞȚȜȐȎțȜȟȠȳ�ȳțȠȓșȓȘȠȡȎșȪ-
țȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ�ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ  46,5 46,7 6,8 47,3 46,1 6,5 

ǮțȎșȳȕȡȬȥȖ� ȠȎȏș.1,� ȚȜȔțȎ� ȕȞȜȏȖȠȖ�
ȐȖȟțȜȐȜȘ,�ȧȜ�ȏȳșȪȦȳȟȠȪ�ȟȠȡȒȓțȠȳȐ�ȐȜșȜȒȳȱ�
ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ� ȘȜȚȝȓ-
ȠȓțȠțȜȟȠȭȚȖ�țȎ� țȖȕȪȘȜȚȡ�ȠȎ� ȟȓȞȓȒțȪȜȚȡ�
ȞȳȐțȭȣ.�ǻȎȗȐȖȧȖȗ�ȞȳȐȓțȪ� ȟȢȜȞȚȜȐȎțȜȟȠȳ�
ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ� � ȘȜȚȝȓ-
ȠȓțȠțȜȟȠȓȗ� ȚȎȬȠȪ� 6,8%� ȟȠȡȒȓțȠȳȐ� ȘȜțȠ-
ȞȜșȪțȜȴ� ȑȞȡȝȖ� ȠȎ� 6,5%� ȟȠȡȒȓțȠȳȐ ȓȘȟȝȓ-
ȞȖȚȓțȠȎșȪțȜȴ� ȑȞȡȝ.� ǻȖȕȪȘȖȗ� ȞȳȐȓțȪ� ȟȢȜ-
ȞȚȜȐȎțȜȟȠȳ� ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎ-
ȠȖȐțȖȣ� ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ� ȚȎȬȠȪ� 46,5%�
ȟȠȡȒȓțȠȳȐ�ȘȜțȠȞȜșȪțȜȴ�ȠȎ�47,3%�ȟȠȡȒȓțȠȳȐ�
ȓȘȟȝȓȞȖȚȓțȠȎșȪțȜȴ�ȑȞȡȝ.� 

ǲȜȟȠȜȐȳȞțȳȟȠȪ� ȜȠȞȖȚȎțȖȣ� ȞȓȕȡșȪȠȎȠȳȐ�
ȒȜȟșȳȒȔȓțțȭ� ȟȢȜȞȚȜȐȎțȜȟȠȳ� ȳțȠȓșȓȘȠȡȎ-
șȪțȜ-ȘȜȚȡțȳȘȎȤȳȗțȖȣ� ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ�
ȚȎȗȏȡȠțȳȣ�ȡȥȖȠȓșȳȐ�ȣȳȚȳȴ�ȠȎ�ȏȳȜșȜȑȳȴ�ȕȎ�ȘȜ-
ȔțȖȚ� ȟȠȞȡȘȠȡȞțȖȚ�ȘȜȚȝȜțȓțȠȜȚ�ȝȓȞȓȐȳ-
ȞȓțȜ� țȎ� ȝȳȒȟȠȎȐȳ� ȕȎȟȠȜȟȡȐȎțțȭ� ȳ� ȐȖȕțȎ-
ȥȓțțȭ� ȟȠȎȠȖȟȠȖȥțȜȑȜ� ȘȞȖȠȓȞȳȬ 2 (ȣȳ-

ȘȐȎȒȞȎȠ),� ȕȎȝȞȜȝȜțȜȐȎțȜȑȜ� ǲ. ǻȜȐȳȘȜȐȖȚ�
[8].  

ǰȖȘȜȞȖȟȠȎșȖ�ȝȜȞȭȒȘȜȐȡ�ȦȘȎșȡ�ȕ�L�Ȟȳ-
ȕțȖȚȖ� ȏȎșȎȚȖ.� ȃȎȞȎȘȠȓȞȖȟȠȖȘȜȬ� ȑȞȡȝȖ�
ȏȡșȜ� ȥȖȟșȜ� ȴȴ� ȥșȓțȳȐ,� ȭȘȳ� țȎȏȞȎșȖ� ȠȜȗ� ȥȖ�
ȳțȦȖȗ�ȏȎș.�ǲșȭ�ȓȘȟȝȓȞȖȚȓțȠȎșȪțȜȴ�ȑȞȡȝȖ�
ȐȓȘȠȜȞ� ȏȎșȳȐ� ȱ� n=(n1, n2, ..., nL),� Ȓȓ� nk - 
ȥȖȟșȜ� ȥșȓțȳȐ� ȓȘȟȝȓȞȖȚȓțȠȎșȪțȜȴ� ȑȞȡȝȖ,�
ȭȘȳ�ȜȠȞȖȚȎșȖ�ȘȳșȪȘȳȟțȖȗ�ȏȎș,�k=1, 2, ..., L. 
ǲșȭ ȘȜțȠȞȜșȪțȜȴ� ȑȞȡȝȖ� ȐȓȘȠȜȞ� ȏȎșȳȐ� ȱ�
m=(m1, m2, ..., mL),�Ȓȓ�mk – ȘȳșȪȘȳȟȠȪ ȥșȓțȳȐ�
ȘȜțȠȞȜșȪțȜȴ� ȑȞȡȝȖ,�ȭȘȳ� ȜȠȞȖȚȎșȖ�ȘȳșȪȘȳȟ-
țȖȗ�ȏȎș,�k = 1, 2, …, L.�ǲșȭ�ȞȜȕȑșȭțȡȠȜȑȜ�
țȎȚȖ� ȥȖȟșȜȐȜȑȜ� ȝȞȖȘșȎȒȡ� (L=3 – «țȖȕȪ-
ȘȖȗ»,� «ȟȓȞȓȒțȳȗ»� ȎȏȜ� «ȐȖȟȜȘȖȗ»� ȞȳȐȓțȪ�
ȟȢȜȞȚȜȐȎțȜȟȠȳ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȖȣ�ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ�ȚȎȗȏȡ-
Ƞțȳȣ�ȡȥȖȠȓșȳȐ�ȣȳȚȳȴ�ȠȎ�ȏȳȜșȜȑȳȴ).� 

ǮțȎșȳȕ�ȚȓȠȜȒȖȘȖ�ȝȞȜȐȓȒȓțțȭ� � ȕȎțȭȠȪ�
ȕ� ȒȖȟȤȖȝșȳț� ȝȞȖȞȜȒțȖȥȜȑȜ� ȤȖȘșȡ� ȒȜȕȐȜ-
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șȭȱ� ȑȜȐȜȞȖȠȖ,� ȧȜ� � ȕ� ȏȜȘȡ� ȐȖȘșȎȒȎȥȳȐ� țȓ��
ȝȞȖȒȳșȭȱȠȪȟȭ� ȒȜȟȠȎȠțȭ� ȡȐȎȑȎ� ȞȜȕȐȖȠȘȡ� ȗ�
ȠȞȓțȡȐȎțțȬ� ȝȎȚ’ȭȠȳ,� ȡȐȎȕȳ,� ȚȖȟșȓțțȬ,�
ȠȖȝȡ� ȠȓȚȝȓȞȎȚȓțȠȡ,� ȟȝȞȖȗțȭȠȠȬ,� ȠȖȝȡ�
țȓȞȐȜȐȜȴ� ȟȖȟȠȓȚȖ,� ȝȜȥȡȠȠȳȐ,� ȟȖșȖ� ȐȜșȳ;�
țȓȚȎȱ� ȤȳșȓȟȝȞȭȚȜȐȎțȜȑȜ� ȘȓȞȡȐȎțțȭ� ȝȞȜ-
ȤȓȟȜȚ� ȢȜȞȚȡȐȎțțȭ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȖȣ�ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ:� 

– ȐȖȘȜțȎțțȭ� ȟȠȎțȒȎȞȠțȖȣ� Ȓȳȗ� ȕȎ�
ȕȞȎȕȘȜȚ�ȕȎ�ȒȜȝȜȚȜȑȜȬ�ȐȖȘșȎȒȎȥȎ; 

– ȐȖȘȜțȎțțȭ ȤȖȣ� Ȓȳȗ� ȕ� ȥȎȟȠȘȜȐȜȬ�
ȒȜȝȜȚȜȑȜȬ�ȐȖȘșȎȒȎȥȎ;� 

– ȐȖȘȜțȎțțȭ� ȤȖȣ� Ȓȳȗ� ȤȳșȘȜȚ� ȟȎȚȜȟ-
ȠȳȗțȜ;� 

– ȐȖȘȜțȎțțȭ� țȓȟȠȎțȒȎȞȠțȖȣ� ȐȝȞȎȐ,�
ȕȎȒȎȥ;� 

– ȠȐȜȞȥȳ�ȕȎȐȒȎțțȭ. 
ǰȎȔșȖȐȓ� ȕțȎȥȓțțȭ� Ȓșȭ� ȠȞȓțȡȐȎțțȭ� ȳ�

ȞȜȕȐȖȠȘȡ�ȳțȠȓșȓȘȠȡȎșȪțȖȣ�ȕȒȳȏțȜȟȠȓȗ,�Ȓșȭ�
ȝȜȒȜșȎțțȭ� ȞȳȕțȜȚȎțȳȠțȖȣ� ȝȟȖȣȜșȜȑȜ-
ȑțȜȟȓȜșȜȑȳȥțȖȣ�ȏȎȞ’ȱȞȳȐ,�Ȏ�ȜȠȔȓ,�ȳ�Ȓșȭ�ȢȜ-
ȞȚȡȐȎțțȭ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȖȣ� ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ,� ȚȎȱ�
ȎțȎșȳȕ� ȳ� ȞȜȕȐ’ȭȕȎțțȭ� ȓȘȟȝȓȞȖȚȓțȠȎșȪțȖȣ�
ȕȎȒȎȥ.� 

ǵȎȟȐȜȱțțȭ� ȓșȓȚȓțȠȳȐ� ȕȎȒȎȥ� țȓ� ȱ� ȜȒ-
țȜȞȎȕȜȐȖȚ�ȎȘȠȜȚ,�ȐȜțȜ�ȜȣȜȝșȬȱ�Ȥȳșȡ�țȖ-
ȕȘȡ� ȞȜȕȡȚȜȐȖȣ� Ȓȳȗ.� ȍȘ� ȕȎȕțȎȥȎșȖ�
ǽ. ǱȎșȪȝȓȞȳț [9] ȳ� ǻ. ȀȎșȖȕȳțȎ [10],� ȡȟȭȘȓ�
ȕȎȟȐȜȱțțȭ�ȕțȎțȪ�ȝȞȜȣȜȒȖȠȪ�ȘȳșȪȘȎ�ȓȠȎȝȳȐ.�
ǸȜȞȜȠȘȜ�ȴȣ�ȚȜȔțȎ�ȟȣȎȞȎȘȠȓȞȖȕȡȐȎȠȖ�ȠȎȘ: 

1-ȗ�ȓȠȎȝ�– ȝȜȝȓȞȓȒțȱ�ȜȕțȎȗȜȚșȓțțȭ�ȕ�
ȒȳȭȚȖ,�ȡȚȜȐȎȚȖ�ȴȣ�ȐȖȘȜțȎțțȭ,�ȓȠȎȝ�ȟȠȐȜ-
Ȟȓțțȭ�ȜȞȳȱțȠȜȐțȜȴ�ȜȟțȜȐȖ�Ȓȳȗ; 

2-ȗ�ȓȠȎȝ�– ȢȜȞȚȡȐȎțțȭ�Ȓȳȗ�Ȑ�ȚȎȠȓȞȳ-
ȎșȳȕȜȐȎțȜȚȡ ȐȖȑșȭȒȳ; 

3-1�ȓȠȎȝ�– ȢȜȞȚȡȐȎțțȭ�Ȓȳȗ�Ȑ�ȕȜȐțȳȦ-
țȳȗ�ȚȜȐȳ; 

4-ȗ� ȓȠȎȝ� – ȝȓȞȓȣȳȒ� Ȓȳȗ� ȳȕ� ȕȜȐțȳȦțȪȜ�
ȚȜȐțȖȣ�Ȑ�Ȓȳȴ�ȝȞȜ�ȟȓȏȓ; 

5-ȗ�ȓȠȎȝ�– ȦȐȖȒȘȜȑȜ�ȟȘȜȞȜȥȓțțȭ�Ȓȳȗ,�
ȝȓȞȓȠȐȜȞȓțțȭ�ȴȣ�Ȑ�ȜȝȓȞȎȤȳȴ. 

ȁ� ȝȞȜȤȓȟȳ� ȝȞȎȘȠȖȥțȜȴ� ȒȳȭșȪțȜȟȠȳ,�
ȟȝȞȭȚȜȐȎțȜȴ� țȎ� ȢȜȞȚȡȐȎțțȭ� ȳțȠȓșȓȘȠȡȎ-
șȪțȜ-ȘȜȚȡțȳȘȎȤȳȗțȖȣ� ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ,�
Ȥȳ�ȓȠȎȝȖ�țȓ� ȕȎȐȔȒȖ�ȚȜȔțȎ�ȥȳȠȘȜ�ȐȖȒȳșȖ-
ȠȖ,�țȎ�ȭȘȜȚȡȟȪ�ȞȳȐțȳ�ȐȜțȖ�ȝȓȞȓȝșȳȠȎȬȠȪȟȭ�
ȜȒȖț�ȕ�ȜȒțȖȚ. 

ǻȎȐȜȒȖȚȜ� ȝȞȖȘșȎȒȖ� ȠȎȘȖȣ� ȓȘȟȝȓȞȖ-
ȚȓțȠȎșȪțȖȣ�ȕȎȒȎȥ�ȕ�țȓȜȞȑȎțȳȥțȜȴ�ȣȳȚȳȴ. 

ǵȎȒȎȥȎ� 1.� ǰȖȕțȎȥȖȠȖ,� Ȑ� ȭȘȳȗ� ȕ� ȒȐȜȣ�
ȝȞȜȏȳȞȜȘ� ȚȳȟȠȭȠȪȟȭ� ȟȜșȭțȎ� ȠȎ� ȟȡșȪȢȎȠțȎ�
ȘȖȟșȜȠȖ.� ǲșȭ� ȞȜȕȐ’ȭȕȡȐȎțțȭ� Ȥȳȱȴ� ȕȎȒȎȥȳ�
ȝȜȠȞȳȏțȜ� ȕțȎȠȖ� ȣȎȞȎȘȠȓȞțȳ� ȞȓȎȘȤȳȴ� ȟȜșȭ-
țȜȴ�ȳ�ȟȡșȪȢȎȠțȜȴ�ȘȖȟșȜȠ.� 

ǾȓȎȘȠȖȐȖ:� ȞȜȕȥȖțȖ� ȟȜșȭțȜȴ� ȠȎ� ȟȡșȪ-
ȢȎȠțȜȴ� ȘȖȟșȜȠ,� ȏȎȞȳȗ� ȣșȜȞȖȒȡ,� ȎȞȽȓțȠȡȚ�
țȳȠȞȎȠȡ,�țȳȠȞȎȠțȜȴ�ȘȖȟșȜȠȖ. 

ȃȳȒ�ȞȜȏȜȠȖ: 
1. ǽȞȜȏȳȞȘȖ� țȡȚȓȞȡȬȠȪ� (ȟȘșȜȑȞȎȢȜȚ�

ȝȖȦȡȠȪ�ȤȖȢȞȖ�1,2). 
2. ǵ� ȝȓȞȦȜȴ� ȝȞȜȏȳȞȘȖ� ȐȳȒșȖȐȎȬȠȪ�

ȠȞȜȣȖ(1-1,5�Țș)�ȞȜȕȥȖțȡ�Ȑ�țȜȐȡ�ȝȞȜȏȳȞȘȡ,�
Ȑ�ȭȘȳȗ�ȏȡȒȓ�ȝȞȜȐȜȒȖȠȖȟȪ�ȎțȎșȳȕ.�ǮțȎșȳȕȡ-
ȐȎȠȖ� ȐȟȬ� ȘȳșȪȘȳȟȠȪ� ȞȜȕȥȖțȡ� ȝȓȞȦȜȴ� ȝȞȜ-
ȏȳȞȘȖ�țȳ�Ȑ�ȭȘȜȚȡ�ȞȎȕȳ�țȓ�ȚȜȔțȎ�– Ȥȓ�ȘȜț-
ȠȞȜșȪțȎ� ȝȞȜȏȎ.� ȍȘȧȜ� ȟȠȡȒȓțȠ� ȞȜȕȐ’ȭȔȓ�
ȕȎȒȎȥȡ�țȓȐȳȞțȜ,�ȠȜ Ȓșȭ�țȜȐȜȴ�ȟȝȞȜȏȖ�ȝȜȠ-
Ȟȳȏțȳ� Ƞȳ� Ȕ� ȟȎȚȳ� ȞȜȕȥȖțȖ� ȐȖȣȳȒțȖȣ� ȞȓȥȜ-
ȐȖț. 

3. ǲȜ� ȞȜȕȥȖțȡ,� ȧȜ� ȐȳȒșȖșȖ� ȕ� ȝȓȞȦȜȴ�
ȝȞȜȏȳȞȘȖ,� ȒȜșȖȐȎȬȠȪ� ȞȜȕȥȖț� ȏȎȞȳȗ� ȣșȜ-
ȞȖȒȡ.�ȍȘȧȜ� ȜȟȎȒ� țȓ� ȐȖȝȎȒȎȱ,� ȠȜ�ȒȜșȖȐȎ-
ȬȠȪ� ȏȎȞȳȗ� ȣșȜȞȖȒ� ȒȜ� ȞȜȕȥȖțȡ,� ȧȜ� Țȳȟ-
ȠȖȠȪȟȭ�Ȑ�ȒȞȡȑȳȗ�ȝȞȜȏȳȞȤȳ. 

4. ǲȜ� ȡȠȐȜȞȓțȜȑȜ� ȜȟȎȒȡ� ȝȞȖșȖȐȎȬȠȪ�
țȳȠȞȎȠțȜȴ� ȘȖȟșȜȠȖ,� ȧȜ� ȡȝȓȐțȖȠȖȟȪ,� ȧȜ�
ȜȟȎȒ�ȡ�țȳȗ�țȓ�ȞȜȕȥȖțȭȱȠȪȟȭ. 

5. ǲșȭ� ȝȳȒȠȐȓȞȒȔȓțțȭ� ȐȖȟțȜȐȘȡ,� ȧȜ�
Ȑ�Ƞȳȗ�ȝȞȜȏȳȞȤȳ,�Ȓȓ�ȜȟȎȒ�țȓ�ȡȠȐȜȞȖȐȟȭ,�Țȳȟ-
ȠȖȠȪȟȭ�ȟȜșȭțȎ�ȘȖȟșȜȠȎ,�ȝȞȜȐȜȒȭȠȪ�ȣȎȞȎȘ-
ȠȓȞțȡ� ȞȓȎȘȤȳȬ� țȎ� ȟȜșȭțȡ� ȘȖȟșȜȠȡ,� ȐȖȘȜ-
ȞȖȟȠȜȐȡȬȥȖ� ȎȞȽȓțȠȡȚ� țȳȠȞȎȠ� ȳ� țȳȠȞȎȠțȡ�
ȘȖȟșȜȠȡ. 

6. ǾȜȏșȭȠȪ� ȐȖȟțȜȐȜȘ,� ȭȘȎ� ȘȖȟșȜȠȎ� ȡ�
ȭȘȳȗ�ȕ�ȝȞȜȏȳȞȜȘ�ȚȳȟȠȖȠȪȟȭ. 

7. ǺȖȬȠȪ� ȝȞȜȏȳȞȘȖ,� ȝȞȖȏȖȞȎȬȠȪ� ȞȜ-
ȏȜȥȓ�ȚȳȟȤȓ� ȳ�ȜȢȜȞȚșȭȬȠȪ�ȝȖȟȪȚȜȐȖȗ� ȕȐȳȠ�
(� ȣȳȒ� ȞȜȏȜȠȖ,� ȟȝȜȟȠȓȞȓȔȓțțȭ� ȳ� ȞȳȐțȭțțȭ�
ȞȓȎȘȤȳȗ,�ȧȜ�ȐȳȒȏȡȐȎșȖȟȪ). 

ǵȎȒȎȥȎ� 2.ȁ� ȒȓȟȭȠȖ� ȝȞȜțȡȚȓȞȜȐȎțȖȣ�
ȝȞȜȏȳȞȘȎȣ� ȚȳȟȠȭȠȪȟȭ� ȞȓȥȜȐȖțȖ,� ȧȜ� țȎșȓ-
ȔȎȠȪ� ȒȜ� ȞȳȕțȖȣ� ȘșȎȟȳȐ� ȟȝȜșȡȘ:� ȝȞȜȟȠȖȣ�
ȞȓȥȜȐȖț,� ȜȘȟȖȒȳȐ,� ȑȳȒȞȜȘȟȖȒȳȐ,� ȟȜșȓȗ.� ǲȜ�
ȟȘșȎȒȡ� ȴȣ�ȐȣȜȒȭȠȪ�ȘȎȠȳȜțȖ:�Na+, K+, Mg2+, 
Ca2+, Ba2+, NH4+, Fe2+, Fe3+, Cu2+, Ag+, Cr3+ 
ȠȎ�Zn2+.�ǿȘșȎȒ�ȎțȳȜțȳȐ�ȜȏȚȓȔȓțȖȗ�ȣșȜȞȖ-
ȒȜȚ,� ȏȞȜȚȳȒȜȚ,� ȗȜȒȖȒȜȚ,� ȘȎȞȏȜțȎȠȜȚ,�
ȟȡșȪȢȎȠȜȚ,ȟȡșȪȢȳȠȜȚ�ȠȎ�ȢȜȟȢȎȠȜȚ.�ǸȜȔ-
țȖȗ� ȕ� țȎȕȐȎțȖȣ� ȳȜțȳȐ� ȚȜȔȓ� ȐȣȜȒȖȠȖ� ȒȜ�
ȟȘșȎȒȡ� țȓ� ȏȳșȪȦȓ� țȳȔ� ȒȐȜȣ� ȞȓȥȜȐȖț.� ȍȘȳ�
ȞȓȎȘȠȖȐȖ� ȝȜȠȞȳȏțȳ� Ȓșȭ� ȐȖȘȜțȎțțȭ� ȒȜȟșȳ-
Ȓȡ?� ǰȖȟșȜȐȖȠȓ� ȐȎȦȳ� ȚȳȞȘȡȐȎțțȭ,� țȎȝȖ-
ȦȳȠȪ�ȞȳȐțȭțțȭ�ȞȓȎȘȤȳȗ�Ȑ�ȳȜțțȜȚȡ�ȐȖȑșȭȒȳ.� 

ǵȎȒȎȥȎ� 3.� ǲȜ� ȞȜȕȥȖțȡ� țȓȐȳȒȜȚȜȴ� Ȟȓ-
ȥȜȐȖțȖ� ȝȜȟșȳȒȜȐțȜ� ȒȜȒȎȗȠȓ� ȟȡșȪȢȎȠțȜȴ�
ȘȖȟșȜȠȖ,�țȎȠȞȳȗ� ȑȳȒȞȜȘȟȖȒȡ,� ȎȚȜțȳȗ�ȟȡșȪ-
ȢȎȠȡ.� ǵȎ� ȣȎȞȎȘȠȓȞȜȚ� ȕȚȳț,� ȧȜ� ȟȝȜȟȠȓȞȳ-
ȑȎȬȠȪȟȭ,� ȐȖȕțȎȥȠȓ� ȘȎȠȳȜț� ȟȜșȳ� ȳ� ȟȘșȎȒȳȠȪ�
ȞȳȐțȭțțȭ�ȞȓȎȘȤȳȗ. 

ǵȎȒȎȥȎ� 4.� ǣ� ȟȜȒȎ,� ȤȖțȘ,� ȚȳȒțȖȗ� Șȡ-
ȝȜȞȜȟ�ȳ�ȟȡșȪȢȎȠțȎ�ȘȖȟșȜȠȎ.�ȍȘȳ�ȞȓȥȜȐȖțȖ�
ȚȜȔțȎ� ȒȜȏȡȠȖ,� ȐȖȘȜȞȖȟȠȜȐȡȬȥȖ� șȖȦȓ�
ȒȎțȳ�ȞȓȎȘȠȖȐȖ? 

ǵȎȒȎȥȎ�5.�ȁ�ȒȓȐ’ȭȠȖ� ȝȞȜțȡȚȓȞȜȐȎțȖȣ�
ȝȞȜȏȳȞȘȎȣ� ȚȳȟȠȭȠȪȟȭ� ȞȜȕȥȖțȖ� ȏȎȞȳȗ� ȣșȜ-
ȞȖȒȡ,� țȎȠȞȳȗ� ȟȡșȪȢȎȠȡ,� ȘȎșȳȗ� ȣșȜȞȖȒȡ,�
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ȚȎȑțȳȗ� țȳȠȞȎȠȡ,� țȎȠȞȳȗ� ȢȜȟȢȎȠȡ,� ȏȎȞȳȗ�
ȑȳȒȞȜȘȟȖȒȡ,�ȘȎșȳȗ�ȑȳȒȞȜȘȟȖȒȡ,�țȎȠȞȳȗ�ȘȎȞ-
ȏȜțȎȠȡ� ȠȎ� ȟȜșȭțȎ� ȘȖȟșȜȠȎ.� ǰȖȘȜȞȖȟȠȜȐȡ-
ȬȥȖ� ȠȳșȪȘȖ� Ȥȳ� ȞȜȕȥȖțȖ,� ȐȖȕțȎȥȠȓ,� ȝȳȒ�
ȭȘȖȚ�țȜȚȓȞȜȚ�ȚȳȟȠȖȠȪȟȭ� ȘȜȔțȎ� ȕ�ȐȘȎȕȎ-
țȖȣ�ȞȓȥȜȐȖț.�ǿȘșȎȒȳȠȪ�ȝșȎț-ȟȣȓȚȡ�ȎțȎșȳ-
ȕȡ�ȠȎ�țȎȝȖȦȳȠȪ�ȞȳȐțȭțțȭ�ȞȓȎȘȤȳȗ,�ȕȎȝȞȜ-
ȝȜțȜȐȎțȖȣ�ȠȎ�ȝȞȜȐȓȒȓțȖȣ�ȐȎȚȖ.�ǲșȭ�ȘȜț-
ȠȞȜșȬ�ȕȎșȖȦȠȓ�ȡ�ȘȜȔțȳȗ�ȝȞȜȏȳȞȤȳ�ȞȜȕȥȖț�
Ȝȏ’ȱȚȜȚ�țȓ�ȚȓțȦȓ�2�Țș. 

ǰȖȞȎȕțȖȚ�ȝȜȘȎȕțȖȘȜȚ�ȟȢȜȞȚȜȐȎțȜȟ-
Ƞȳ�ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ�ȘȜȚȝȓ-
ȠȓțȠțȜȟȠȓȗ�ȟȠȡȒȓțȠȳȐ�ȱ� ȴȣ�ȎȘȠȖȐțȓ�ȜȝȓȞȡ-
ȐȎțțȭ�ȝȞȖȒȏȎțȖȚ�ȏȎȑȎȔȓȚ�ȕțȎțȪ�ȳ�ȡȚȳțȪ,�
ȭȘȖȗ�țȓ�ȐȔȖȐȎȱȠȪȟȭ�ȕȳ�ȦȠȎȚȝȜȚ�ȳ�ȦȎȏșȜ-
țȜȚ,�ȠȜȚȡ�ȕȎșȡȥȓțțȭ�ȝȞȖȒȏȎțȖȣ�ȕțȎțȪ�ȒȜ�
ȞȳȕțȖȣ�ȟȖȠȡȎȤȳȗ�ȳ�ȕȎȒȎȥ�ȟȐȳȒȥȖȠȪ�ȝȞȜ�ȴȣțȬ�
ȑțȡȥȘȳȟȠȪ,� ȴȣțȱ� ȐȳșȪțȓ� ȐȖȘȜȞȖȟȠȎțțȭ� ȳ�
ȚȜȔȓ� ȟȝȞȖȭȠȖ� ȝȞȎȑțȓțțȬ� ȑșȖȏȜȘȜ� ȝȞȜ-
țȖȘȎȠȖ�Ȑ�ȝȳȕțȎțțȭ.�ȁ�ȞȓȕȡșȪȠȎȠȳ�ȞȭȒȡ�ȒȜ-
ȟșȳȒȔȓțȪ� ȚȖ� ȕȚȜȑșȖ� ȝȓȞȓȘȜțȎȠȖȟȭ� Ȑ� ȠȳȚ,�
ȧȜ�Ȥȓȗ�ȝȜȘȎȕțȖȘ�ȐȳșȪțȓ�ȳ�ȚȜȏȳșȪțȓ�ȜȝȓȞȡ-
ȐȎțțȭ� ȕțȎțțȭȚȖ� –ȒȡȔȓ� ȭȟțȜ� ȣȎȞȎȘȠȓȞȖ-
ȕȡȱ� ȐȖȟȜȘȖȗ� ȞȳȐȓțȪ� ȟȢȜȞȚȜȐȎțȜȟȠȳ� ȳțȠȓ-
șȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ� ȘȜȚȝȓȠȓțȠ-
țȜȟȠȓȗ.� �ǾȓȕȡșȪȠȎȠȖ�ȒȜȟșȳȒȔȓțțȭ�țȎȐȓȒȓ-
țȳ�Ȑ�ȠȎȏș.�2. 

 ȀȎȏșȖȤȭ�2. 
ǲȖțȎȚȳȘȎ�ȞȳȐțȳȐ�ȟȢȜȞȚȜȐȎțȜȟȠȳ� 
ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ� 

ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ�ȡ�ȝȞȜȤȓȟȳ� 
ȢȎȣȜȐȜȴ�ȝȳȒȑȜȠȜȐȘȖ�(ȡ�%) 

ǾȳȐȓțȪ 
ȟȢȜȞȚȜȐȎ-

țȜȟȠȳ 

ǥțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȤȳȗțȳ�ȘȜȚ-
ȝȓȠȓțȠțȜȟȠȳ 

ȘȜțȟȠȎȠȡȐȎșȪțȖȗ� 
ȓȠȎȝ 

ȢȜȞȚȡȐȎșȪțȖȗ� 
ȓȠȎȝ 

ǸǱ ǳǱ ǸǱ ǳǱ 
ǰȖȟȜȘȖȗ 8,2 9,5 10,4 28,5 
ǿȓȞȓȒțȳȗ 45,5 43,2 47,2 58,2 
ǻȖȕȪȘȖȗ 46,3 47,3 42,4 13,3 

ǮțȎșȳȕ�ȝȞȓȒȟȠȎȐșȓțȖȣ�ȞȓȕȡșȪȠȎȠȳȐ� ȕȎ-
ȟȐȳȒȥȡȱ� ȝȜȕȖȠȖȐțȡ� ȒȖțȎȚȳȘȡ� ȟȢȜȞȚȜȐȎ-
țȜȟȠȳ ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ�
ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ�ȝȜ�ȕȎȐȓȞȦȓțțȬ�ȢȜȞȚȡ-
ȐȎșȪțȜȑȜ� ȓȘȟȝȓȞȖȚȓțȠȡ� ȟȠȡȒȓțȠȳȐ� ǳǱ� ȝȜ-
ȞȳȐțȭțȜ�ȕȳ�ȟȠȡȒȓțȠȎȚȖ�ǸǱ. 

ǽȞȜȎțȎșȳȕȡȐȎȐȦȖ� ȠȎȏș.2,� ȚȖ� ȞȜȏȖȚȜ�
ȐȖȟțȜȐȜȘ,�ȧȜ�Ȑ�ȣȜȒȳ�ȢȜȞȚȡȐȎșȪțȜȑȜ� ȓȘȟ-
ȝȓȞȖȚȓțȠȡ� ȐȖȟȜȘȖȚ� ȞȳȐțȓȚ� ȟȢȜȞȚȜȐȎțȜ-
ȟȠȳ� ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȠȖȐțȖȣ� ȘȜȚ-
ȝȓȠȓțȠțȜȟȠȓȗ,� ȐȜșȜȒȳȬȠȪ� 6,8%� ȟȠȡȒȓțȠȳȐ�
ȘȜțȠȞȜșȪțȜȴ�ȠȎ�19,3%�ȟȠȡȒȓțȠȳȐ�ȓȘȟȝȓȞȖ-
ȚȓțȠȎșȪțȜȴ� ȑȞȡȝ.� ǻȖȕȪȘȖȗ� ȞȳȐȓțȪ� ȟȢȜȞ-
ȚȜȐȎțȜȟȠȳ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȤȳȗțȖȣ� ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ� ȚȎȬȠȪ�
46,5%� ȟȠȡȒȓțȠȳȐ� ȘȜțȠȞȜșȪțȜȴ� ȠȎ� 9,9%�
ȟȠȡȒȓțȠȳȐ�ȓȘȟȝȓȞȖȚȓțȠȎșȪțȜȴ� ȑȞȡȝ.�ǵțȎȥ-
țȓ�ȕȞȜȟȠȎțțȭ�ȐȖȟȜȘȜȑȜ�ȞȳȐțȭ� �ȟȢȜȞȚȜȐȎ-

țȜȟȠȳ� � ȳțȠȓșȓȘȠȡȎșȪțȜ-ȘȜȚȡțȳȘȎȤȳȗțȖȣ�
ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ� Ȑ� ȓȘȟȝȓȞȖȚȓțȠȎșȪțȖȣ�
ȑȞȡȝȎȣ�ȕȡȚȜȐșȓțȜ�ȟȠȐȜȞȓțțȭȚ�ȟȡȘȡȝțȜȟȠȳ�
ȝȓȒȎȑȜȑȳȥțȖȣ� ȡȚȜȐ,� ȟȓȞȓȒ� ȭȘȖȣ� țȎȗȏȳșȪȦ�
ȞȓȕȡșȪȠȎȠȖȐțȖȚȖ� ȐȎȞȠȜ� ȐȐȎȔȎȠȖ� ȕȎȏȓȕ-
ȝȓȥȓțțȭ� ȟȎȚȜȘȓȞȡȐȎțțȭ� ȝȞȜȤȓȟȳȐ� țȎ-
ȐȥȎțțȭ� ȠȎ�ȡȟȝȳȦțȓ�ȢȜȞȚȡȐȎțțȭ�ȟȖȟȠȓȚȖ�
ȕțȎțȪ. 

ǽȞȖ� ȐȖȘȜȞȖȟȠȎțțȳ� ȓȘȟȝȓȞȖȚȓțȠȎșȪ-
țȖȣ�ȝȞȎȘȠȖȥțȖȣ�ȕȎȒȎȥ�ȟȠȡȒȓțȠ�ȡȐȓȟȪ�ȥȎȟ�
Ȓȳȱ,�ȥȖȠȎȱ,�ȐȖȥșȓțȜȐȡȱ,�ȢȳȘȟȡȱ�ȗȜȑȜ�ȡ�ȐȖ-
ȑșȭȒȳ�ȜȝȜȞțȜȴ�ȟȣȓȚȖ,�ȐȖȟșȜȐșȬȱȠȪȟȭ,� ȟȠȎ-
ȐȖȠȪ�ȕȎȝȖȠȎțțȭ,�ȐȳȒȝȜȐȳȒȎȱ�țȎ�ȕȎȝȖȠȎțțȭ�
ȠȜȐȎȞȖȦȳȐ.�Ȅȳ� ȎȘȠȖȐțȳ�Ȓȳȴ,�ȧȜ� ȕȎȏȓȕȝȓȥȡ-
ȬȠȪ� ȞȜȕȡȚȜȐȖȗ� ȞȜȕȐȖȠȜȘ� ȟȠȡȒȓțȠȳȐ,� ȑȎȞ-
ȚȜțȳȥțȜ� ȝȜȱȒțȡȱȠȪȟȭ� ȕ� ȝȞȎȘȠȖȥțȖȚȖ� ȎȘ-
ȠȖȐțȖȚȖ� ȒȳȭȚȖ.� ǼȒȖț� ȐȖȒ� ȎȘȠȖȐțȜȟȠȳ�
ȝȓȞȓȣȜȒȖȠȪ� Ȑ� ȳțȦȖȗ,� țȓ� ȐȟȠȡȝȎȬȥȖ� Ȑ�
ȝȞȜȠȖȞȳȥȥȭ.� ǿȎȚȓ� țȎ� ȤȪȜȚȡ� ȝȓȞȓȣȜȒȳ� ȒȜ�
ȎȘȠȖȐțȜȴ� ȝȞȎȘȠȖȥțȜȴ� ȒȳȭșȪțȜȟȠȳ� ȐȖțȖȘȎȱ�
ȞȓȎșȪțȎ� ȚȜȔșȖȐȳȟȠȪ� ȒȜȝȜȚȜȑȠȖ� ȘȜȔțȜȚȡ�
ȟȠȡȒȓțȠȡ� ȟȢȜȞȚȡȐȎȠȖ� ȟȐȜȴ� ȳțȠȓșȓȘȠȡȎșȪ-
țȜ-ȘȜȚȡțȳȘȎȤȳȗțȳ�ȘȜȚȝȓȠȓțȠțȜȟȠȳ. 

ǰȖȟțȜȐȘȖ� ȳ� ȝȓȞȟȝȓȘȠȖȐȖ� ȝȜȒȎșȪ-
ȦȖȣ�ȒȜȟșȳȒȔȓțȪ.� 

ǰȖȘȜȞȖȟȠȎțțȭ� ȓȘȟȝȓȞȖȚȓțȠȎșȪțȖȣ�
ȕȎȒȎȥ� ȕ� țȓȜȞȑȎțȳȥțȜȴ� ȣȳȚȳȴ� � ȕȎȏȓȕȝȓȥȡȱ�
ȢȜȞȚȡȐȎțțȭ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȤȳȗțȖȣ� � ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ� ȚȎȗ-
ȏȡȠțȳȣ� ȡȥȖȠȓșȳȐ� ȣȳȚȳȴ� ȠȎ� ȏȳȜșȜȑȳȴ� (ȕȎ� ȞȎȣȡ-
țȜȘ� ȕȒȳȏțȜȟȠȓȗ� ȎțȎșȳȕȡȐȎȠȖ,� ȝȜȞȳȐțȬȐȎ-
ȠȖ,�ȡȕȎȑȎșȪțȬȐȎȠȖ,�ȐȞȎȣȜȐȡȐȎȠȖ�ȝȞȖȥȖț-
țȜ-țȎȟșȳȒȘȜȐȳ�ȕȐ’ȭȕȘȖ,�ȒȜȟșȳȒȔȡȐȎȠȖ,�ȟȖȟ-
ȠȓȚȎȠȖȕȡȐȎȠȖ�ȟȐȜȴ�ȕțȎțțȭ,�ȜȏȽȞȡțȠȜȐȡȐȎ-
ȠȖ� ȐșȎȟțȡ� ȠȜȥȘȡ� ȕȜȞȡ,� ȝȜȞȜȒȔȡȐȎȠȖ� țȜȐȳ�
ȳȒȓȴ,�ȧȜ�ȐȓȒȓ�ȒȜ�ȕȞȜȟȠȎțțȭ�ȳțȒȖȐȳȒȡȎșȪțȜȴ�
ȟȐȜȱȞȳȒțȜȟȠȳ� ȟȘșȎȒȡ�ȞȜȕȡȚȡ�ȠȎ� ȝȓȒȎȑȜȑȳȥ-
țȜȴ�ȚȎȗȟȠȓȞțȜȟȠȳ).� 

ȂȜȞȚȡȐȎțțȭ� ȳțȠȓșȓȘȠȡȎșȪțȜ-
ȘȜȚȡțȳȘȎȠȖȐțȖȣ�ȘȜȚȝȓȠȓțȠțȜȟȠȓȗ�ȟȝȞȖȭȱ�
ȕȎȒȜȐȜșȓțțȬ�ȐȳȒ� ȟȝȳșȪțȜȴ� ȳțȠȓșȓȘȠȡȎșȪțȜȴ�
ȒȳȭșȪțȜȟȠȳ,� ȠȐȜȞȥȳȗ� ȐȕȎȱȚȜȒȳȴ� ȟȠȡȒȓțȠȳȐ,�
ȟȠȐȜȞȬȱȠȪȟȭ� ȝȜȕȖȠȖȐțȎ� � ȠȎ� ȘȜȚȢȜȞȠțȎ�
ȓȚȜȤȳȗțȎ� ȎȠȚȜȟȢȓȞȎ,� ȞȜȕȐȖȐȎȱȠȪȟȭ� � ȠȐȜ-
ȞȥȖȗ��ȝȜȠȓțȤȳȎș�ȘȜȔțȜȴ�ȜȟȜȏȖȟȠȜȟȠȳ. 
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USE OF EXPERIMENTAL TASKS IN INORGANIC CHEMISTRY AS MEANS OF FORMATION  
OF INTELLECTUAL COMMUNICATIVE COMPETENCES OF FUTURE  

CHEMISTRY AND BIOLOGY TEACHERS 
Abstract. Introduction. Future chemistry and biolo-

gy teachers must be trained for meeting the new profes-
sional challenges requiring sub-standard creative solu-
tions and be capable to continuous development of their 
intellectual communicative competences. Use of experi-
mental tasks in inorganic chemistry helps students with 
the development of the major professional personal quali-
ties, with formation on this basis of vocational, creative, 
value-based guidances and individual style of pedagogi-
cal activity. 

Article purpose – considering and argumentation the 
use of experimental tasks in inorganic chemistry as 
means of formation of intellectual communicative compe-
tences of future chemistry and biology teachers. 

Results.  The analysis of the presented results certi-
fies the positive dynamics of formation of intellectual 
communicative competences on completion of a forming 
experiment of EG� students� in� comparison� with� ǿG� stu-
dents. 

When using experimental practical tasks the student 
acts all the time, reads, focuses the main parts, fixes data 
in the form of basic scheme, speaks, asks, answers other 
students’� questions.� These� dynamic� actions, which pro-
vide� students’� intellectual� development, are comfortably 
combined with practical active actions. One type of the 
activity passes into another without any contradiction. In 

the course of this transition to dynamic practical activities 
there appears a real opportunity to help each student to 
create his or her intellectual communicative competence. 

Originality. The reasoned use of experimental tasks 
in inorganic chemistry as means of formation of intellec-
tual communicative competence of future chemistry and 
biology teachers. 

Conclusion. The use of experimental tasks in inor-
ganic chemistry provides formation of intellectual commu-
nicative competences of future chemistry and biology 
teachers (due to abilities to analyze, compare, generalize, 
consider cause and effect, to investigate, structure the 
knowledge, to prove own point of view, to generate new 
ideas leading to the growth of individual originality of 
mentality and pedagogical skill). 

Formation of intellectual communicative competenc-
es promotes the satisfaction from cooperative intellectual 
activity,� creative� students’� interaction;� the� positive and 
comfortable emotional atmosphere being created; the 
creative potential of each personality being developed. 

Keywords: competence approach; intellectual com-
municative competences; experimental tasks; future chem-
istry and biology teachers. 
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