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ǼȒțȖȚ� Ȗȕ� ȎȘȠȡȎșȪțȩȣ� ȝȜȒȣȜȒȜȐ� ȜȞȑȎțȖȕȎ-
ȤȖȖ� ȜȏȡȥȓțȖȭ� ȜȏȧȓȜȏȞȎȕȜȐȎȠȓșȪțȩȚ� ȝȞȓȒȚȓ-
ȠȎȚ� ȭȐșȭȓȠȟȭ� ȟȜȟȠȎȐșȓțȖȓ� ȖțȠȓȑȞȖȞȜȐȎțțȩȣ�
ȡȥȓȏțȩȣ�ȝȞȜȑȞȎȚȚ,�ȥȠȜ�Ȑ�ȟȎȚȜȚ�ȦȖȞȜȘȜȚ�ȟȚȩȟ-
șȓ� ȝȞȓȒȟȠȎȐșȭȓȠ� ȟȜȏȜȗ� ȡȟȠȎțȜȐșȓțȖȓ� ȟȐȭȕȓȗ�
ȚȓȔȒȡ� ȞȎȕțȩȚȖ� ȡȥȓȏțȩȚȖ� ȒȖȟȤȖȝșȖțȎȚȖ.�
ǻȎȖȏȜșȓȓ�ȞȎȟȝȞȜȟȠȞȎțȓțțȩȚ�ȐȖȒȜȚ�ȖțȠȓȑȞȖȞȜ-
ȐȎțțȩȣ� ȡȥȓȏțȩȣ� ȝȞȜȑȞȎȚȚ� ȭȐșȭȓȠȟȭ� ȚȓȔȝȞȓȒ-
ȚȓȠțȩȗ� ȝȜȒȣȜȒ.� ǵȒȓȟȪ� ȖȕȡȥȎȓȚȎȭ� ȠȓȚȎ� ȟȠȎțȜ-
ȐȖȠȟȭ�ȤȓțȠȞȎșȪțȜȗ�Ȑ�ȝȞȜȤȓȟȟȓ�ȝȞȓȝȜȒȎȐȎțȖȭ,�Ȗ�
ȐȜȘȞȡȑ� țȓȓ� ȞȎȕțȩȓ� ȝȞȓȒȚȓȠȩ� ȟȠȞȜȭȠ� ȟȐȜȖ� ȝȜȒ-
ȣȜȒȩ.� ǼȠȚȓȥȡ,� ȥȠȜ� Ȑ� ȝȞȜȤȓȟȟȓ� ȜȏȡȥȓțȖȭ� ȝȞȜȭȐ-
șȓțȖȭ� ȚȓȔȝȞȓȒȚȓȠțȩȣ� Ȗ� ȐțȡȠȞȖȝȞȓȒȚȓȠțȩȣ�
ȟȐȭȕȓȗ� ȭȐșȭȬȠȟȭ� ȐȎȔțȩȚȖ� ȖȟȠȜȥțȖȘȎȚȖ� ȑȎȞ-
ȚȜțȖȖ�ȫȠȜȑȜ�ȝȞȜȤȓȟȟȎ. 

ǸșȬȥȓȐȩȓ� ȟșȜȐȎ: ȫȟȠȓȠȖȥȓȟȘȎȭ� ȝȞȖȐșȓ-
ȘȎȠȓșȪțȜȟȠȪ;� ȜȏȡȥȓțȖȓ� ȚȎȠȓȚȎȠȖȘȓ;� ȟȡȚȚȓȠ-
ȞȖȭ;� ȜȏȨȓȘȠȖȐțȩȓ� Ȗ� ȟȡȏȨȓȘȠȖȐțȩȓ� ȟȐȜȗȟȠȐȎ�
țȎȡȥțȜȑȜ�ȝȞȓȘȞȎȟțȜȑȜ. 

 
ǽȞȓȒȟȠȎȐșȬ� ȜȏȞȎȕȓȤ� ȖțȠȓȑȞȖȞȜȐȎț-

țȜȗ� ȠȓȚȎȠȖȥȓȟȘȜȗ� ȓȒȖțȖȤȩ,� ȝȞȓȒȡȟȚȜȠ-
ȞȓțțȜȗ� Ȓșȭ� 10-ȑȜ� ȘșȎȟȟȎ� ȜȏȧȓȑȜ� Ȗ� ȑȡȚȎ-
țȖȠȎȞțȜȑȜ� ȝȜȠȜȘȜȐ� ȟȠȎȞȦȓȗ� ȦȘȜșȩ,� ȘȜ-
ȠȜȞȎȭ� ȏȩșȎ� ȜȟȡȧȓȟȠȐșȓțȎ� ȐȜ� ȐȠȜȞȜȗ� ȝȜ-
șȜȐȖțȓ�ȐȠȜȞȜȑȜ�ȝȜșȡȑȜȒȖȭ�ȡȥȓȏțȜȑȜ� ȑȜȒȎ,�
ȟȜȥȓȠȎȐ�ȝȞȜȑȞȎȚȚȩ�ȎșȑȓȏȞȩ�Ȗ�ȑȓȜȚȓȠȞȖȖ.�
ǵȒȓȟȪ� ȜȏȟȡȒȖȚ� țȓ� ȠȜșȪȘȜ� ȫȟȠȓȠȖȥȓȟȘȡȬ�
ȝȞȖȐșȓȘȎȠȓșȪțȜȟȠȪ� ȜȏȡȥȎȓȚȜȑȜ� ȚȎȠȓȞȖȎ-
șȎ,�țȜ�Ȗ�ȟȐȭȕȎțțȩȓ�ȟ�ȡȥȓȏțȩȚ�ȝȞȜȤȓȟȟȜȚ�

ȠȎȘȖȓ�ȐȜȝȞȜȟȩ,�ȘȎȘ�ȖțȠȓȞȓȟ,� ȎȘȠȖȐțȜȟȠȪ�
ȡȥȎȧȖȣȟȭ�Ȗ� Ƞ.Ȓ.�ǽȜȒȜȏțȜȑȜ�ȞȜȒȎ�ȝȞȓȘȞȎ-
ȟțȩȓ� ȐȜȕȚȜȔțȜȟȠȖ� ȝȞȓȒȜȟȠȎȐșȭȓȠ� ȡȥȓȏ-
țȩȗ� ȚȎȠȓȞȖȎș,� ȝȜȟȐȭȧȓțțȩȗ� ȟȖȚȚȓȠȞȖ-
ȭȚ.�ǽȜȟșȓȒțȖȗ�ȝȜ�ȟȐȜȓȗ�ȟȠȞȡȘȠȡȞȓ�ȚȜȔȓȠ�
ȐȩȞȎȕȖȠȪ� ȠȞȓȏȜȐȎțȖȭ� ȞȭȒȎ� ȜȏȨȓȘȠȖȐțȩȣ�
ȟȐȜȗȟȠȐ�țȎȡȥțȜȑȜ�ȝȞȓȘȞȎȟțȜȑȜ,�Ȏ�ȝȞȜȤȓȟȟ�
ȜȟȡȧȓȟȠȐșȓțȖȭ� ȠȓȚȎȠȖȥȓȟȘȜȗ� ȓȒȖțȖȤȩ�
țȎȖȏȜșȓȓ� ȦȖȞȜȘȜ� ȒȓȚȜțȟȠȞȖȞȡȓȠ� ȐțȓȦ-
țȬȬ�Ȗ�ȐțȡȠȞȓțțȬȬ�ȫȟȠȓȠȖȘȡ�ȐȘșȬȥȓțțȜ-
ȑȜ� Ȑ� țȓȓ� ȡȥȓȏțȜȑȜ� ȚȎȠȓȞȖȎșȎ,� ȑȎȞȚȜțȖȬ�
ȡȥȓȏțȜȑȜ�ȝȞȜȤȓȟȟȎ,�ȐȩȞȎȔȓțȖȓ�ȫȟȠȓȠȖȥȓ-
ȟȘȜȗ� ȝȞȖȐșȓȘȎȠȓșȪțȜȟȠȖ� ȫȠȜȑȜ� ȝȞȜȤȓȟȟȎ�
ȝȜȟȞȓȒȟȠȐȜȚ� ȝȞȖȚȓțȓțȖȭ� ȟȡȏȨȓȘȠȖȐțȩȣ�
ȟȐȜȗȟȠȐ�țȎȡȥțȜȑȜ�ȝȞȓȘȞȎȟțȜȑȜ.� (Ǽȏ�ȜȏȨȓ-
ȘȠȖȐțȩȣ�Ȗ� ȟȡȏȨȓȘȠȖȐțȩȣ�ȟȐȜȗȟȠȐȎȣ�țȎȡ-
ȥțȜȑȜ� ȝȞȓȘȞȎȟțȜȑȜ� ȚȜȔțȜ� ȝȞȜȥȖȠȎȠȪ� Ȑ�
ȞȎȏȜȠȎȣ� [1,2]).� ǰ� ȝȞȓȒȟȠȎȐșȭȓȚȜȗ� ȖțȠȓȑ-
ȞȖȞȜȐȎțțȜȗ� ȠȓȚȎȠȖȥȓȟȘȜȗ� ȓȒȖțȖȤȓ,� ȝȜ-
ȚȖȚȜ� ȫȟȠȓȠȖȘȖ� ȜȏȡȥȎȓȚȜȑȜ� ȚȎȠȓȞȖȎșȎ,�
ȏȩșȎ�ȝȞȖȒȎțȎ�ȐȎȔțȜȟȠȪ�ȠȎȘȔȓ�ȘșȬȥȓȐȩȚ�
ȐȜȝȞȜȟȎȚ�ȑȡȚȎțȖȕȎȤȖȖ�ȜȏȞȎȕȜȐȎțȖȭ,�ȢȜ-
ȞȚȖȞȜȐȎțȖȭ� Ȗ� ȞȎȕȐȖȠȖȭ� ȟȜȤȖȎșȪțȩȣ� țȎ-
ȐȩȘȜȐ�Ȗ�ȟȖȟȠȓȚȩ�ȤȓțțȜȟȠȓȗ�ȡȥȎȧȖȣȟȭ.� 

ǻȖȔȓ�ȝȞȓȒȟȠȎȐșȓțȎ�ȖțȠȓȑȞȖȞȜȐȎțțȎȭ�
ȠȓȚȎȠȖȥȓȟȘȎȭ�ȓȒȖțȖȤȎ. 
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ȄȓțȠȞȎșȪțȎȭ,�ȜȟȓȐȎȭ�Ȗ�ȕȓȞȘȎșȪțȎȭ�ȟȖȚȚȓȠȞȖȖ 
ǾȜșȪ�ȟȖȚȚȓȠȞȖȖ�Ȑ�ȝȞȜȤȓȟȟȓ�ȞȓȦȓțȖȭ�țȓȘȜȠȜȞȩȣ�ȑȓȜȚȓȠȞȖȥȓȟȘȖȣ�
ȕȎȒȎȥ 
ǿȖȚȚȓȠȞȖȭ�Ȑ�ȝȞȜȤȓȟȟȓ�ȖȕȡȥȓțȖȭ�ȢȡțȘȤȖȗ 
ǿȖȚȚȓȠȞȖȭ�ȢȡțȘȤȖȖ 
ǶȟȝȜșȪȕȜȐȎțȖȓ�ȟȖȚȚȓȠȞȖȖ�Ȑ�ȝȞȜȤȓȟȟȓ�ȝȞȓȜȏȞȎȕȜȐȎțȖȭ ȑȞȎȢȖȘȜȐ�
ȢȡțȘȤȖȗ 
ǿȖȚȚȓȠȞȖȭ�Ȑ�ȢȖȕȖȘȓ,�ȣȖȚȖȖ�Ȗ�ȏȖȜșȜȑȖȖ 
ǱȓȜȚȓȠȞȖȥȓȟȘȎȭ�ȟȖȚȚȓȠȞȖȭ�Ȗ�șȖȠȓȞȎȠȡȞȎ 
ǽșȎȠȜțȜȐȩ�ȠȓșȎ.�ǼȏȜȏȧȓțȖȓ�ȠȓȚȩ 
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 ǰȟȓȑȜ 12 (14) ȥȎȟȜȐ 
ǶțȠȓȑȞȖȞȜȐȎțțȜȗ� ȠȓȚȎȠȖȥȓȟȘȜȗ� ȓȒȖ-

țȖȤȓ� ȏȩșȜ� ȜȠȐȓȒȓțȜ� 12(14)� ȥȎȟȜȐ,� ȟȜȜȠ-
ȐȓȠȟȠȐȓțțȜ� Ȓșȭ� ȑȡȚȎțȖȠȎȞțȩȣ� Ȗ� ȜȏȧȖȣ�
ȝȜȠȜȘȜȐ.� Ƕȕ� ȡȘȎȕȎțțȜȑȜ� ȐȞȓȚȓțȖ 9(12) 
ȥȎȟȜȐ ȏȩșȖ�ȐȕȭȠȩ�Ȗȕ�ȜȠȐȓȒȓțțȩȣ�Ȓșȭ�ȠȓȚ�

«ȅȖȟșȜȐȎȭ� ȢȡțȘȤȖȭ»� Ȗ� «ǺțȜȑȜȑȞȎțțȖȘȖ»,�
Ȏ� ȜȟȠȎșȪțȩȓ� 3 ȥȎȟȎ� – Ȗȕ� ȥȎȟȜȐ,� ȜȠȐȓȒȓț-
țȩȣ�ȑȓȜȚȓȠȞȖȖ�Ȗ�ȎșȑȓȏȞȓ�Ȓșȭ�ȝȜȐȠȜȞȓțȖȭ.�
ǼȠȚȓȥȡ,� ȥȠȜ�ȦȘȜșȎ� ȚȜȔȓȠ� ȕȎ� ȟȥȓȠ� ȥȎȟȜȐ�
ȦȘȜșȪțȜȑȜ� ȘȜȚȝȜțȓțȠȎ� ȟȐȜȓȑȜ� ȡȥȓȏțȜȑȜ�
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ȝșȎțȎ� ȜȠȐȜȒȖȠȪ� ȥȎȟȩ� Ȓșȭ� ȜȟȡȧȓȟȠȐșȓțȖȭ�
ȖțȠȓȑȞȖȞȜȐȎțțȩȣ�ȠȓȚȎȠȖȥȓȟȘȖȣ�ȓȒȖțȖȤ. 

ȄȓțȠȞȎșȪțȎȭ ǼȟȓȐȎȭ ǵȓȞȘȎșȪțȎȭ 
   

ǽȓȞȐȎȭ� ȠȓȚȎ� ȖțȠȓȑȞȖȞȜȐȎțțȜȗ� ȠȓȚȎ-
ȠȖȥȓȟȘȜȗ� ȓȒȖțȖȤȩ� ȘȎȟȎȓȠȟȭ� ȤȓțȠȞȎșȪ-
țȜȗ,� ȜȟȓȐȜȗ� Ȗ� ȕȓȞȘȎșȪțȜȗ� ȟȖȚȚȓȠȞȖȗ.�
ǵȒȓȟȪ,�ȝȓȞȓȒ�ȠȓȚ�ȘȎȘ�ȜȏȞȎȠȖȠȪȟȭ�Ș�ȚȎȠȓ-
ȚȎȠȖȥȓȟȘȜȚȡ� ȚȎȠȓȞȖȎșȡ,� Ȑ� ȘȎȥȓȟȠȐȓ� ȚȜ-
ȠȖȐȖȞȡȬȧȓȑȜ� ȦȎȑȎ� ȭ� ȝȜȘȎȕȩȐȎȬ� ȡȥȓțȖ-
ȘȎȚ�ȒȐe�ȫȠȖ�ȢȜȠȜȑȞȎȢȖȖ�Ȗ�ȕȎȒȎȬ�ȐȜȝȞȜȟ:�
«ǽȜ� ȐȎȦȓȚȡ� ȚțȓțȖȬ,� ȘȎȘȎȭ� Ȗȕ� ȢȜȠȜȑȞȎ-
ȢȖȗ�țȎȖȏȜșȓȓ�ȘȞȎȟȖȐȎȭ�Ȗ�ȝȜȥȓȚȡ?».� 

 
ǰȜ� ȐȞȓȚȭ� ȜȏȟȡȔȒȓțȖȭ� ȝȞȖȣȜȒȖȚ� Ș�

ȖȒȓȓ� ȟȖȚȚȓȠȞȖȖ,� ȘȎȘ� ȟȐȜȗȟȠȐȡ� ȝȞȜȭȐșȓ-
țȖȭ�ȝȞȓȘȞȎȟțȜȑȜ.�ǵȎȠȓȚ�ȝȞȓȒȟȠȎȐȖȐ�ȡȥȓ-
țȖȘȎȚ,� ȥȠȜ� Ȗȕ� ȟȓȏȭ� ȝȞȓȒȟȠȎȐșȭȬȠ�
ȤȓțȠȞȎșȪțȎȭ,� ȜȟȓȐȎȭ� Ȗ� ȕȓȞȘȎșȪțȎȭ� ȟȖȚ-
ȚȓȠȞȖȖ,� ȝȜȘȎȕȩȐȎȬ� ȘȎȞȠȖțȘȖ,� ȒȓȚȜț-
ȟȠȞȖȞȡȬȧȖȓ� ȝȞȖȚȓțȓțȖȓ� ȟȖȚȚȓȠȞȖȖ,�
țȎȝȞȖȚȓȞ,�Ȑ�ȖȟȘȡȟȟȠȐȓ,�Ȑ�ȝȞȖȞȜȒȓ,�Ȑ�ȎȞ-
ȣȖȠȓȘȠȡȞȓ�Ȗ�ȒȎȬ�ȕȎȒȎțȖȓ,�ȞȎȏȜȠȎȭ�ȝȎȞȎ-
ȚȖ,� ȞȎȟȝȜșȜȔȖȠȪ� ȫȠȖ� ȘȎȞȠȖțȘȖ� Ȑ� ȟȜȜȠ-
ȐȓȠȟȠȐȡȬȧȖȣ� ȟȠȜșȏȤȎȣ� ȠȞȓȣȟȠȜșȏȤȜȐȜȗ�
ȠȎȏșȖȤȩ.� 

ǵȒȓȟȪ�ȚȜȓȗ�ȤȓșȪȬ� ȭȐșȭȓȠȟȭ� ȜȕțȎȘȜȚ-
șȓțȖȓ� ȡȥȓțȖȘȜȐ� ȟ� ȝȞȖȚȓțȓțȖȓȚ� ȟȖȚȚȓȠ-
ȞȖȖ,�Ȏ�ȝȞȖȚȓțȓțȖȓ�ȠȎȘȔȓ�ȭȐșȭȓȠȟȭ�ȫȟȠȓ-
ȠȖȥȓȟȘȖȚ�ȟȐȜȗȟȠȐȜȚ.�ǻȎ�ȟșȓȒȡȬȧȓȚ�ȫȠȎ-
ȝȓ� ȞȎȕȒȎȬ� ȝȎȞȎȚ� ȑȓȜȚȓȠȞȖȥȓȟȘȖȓ� ȢȖȑȡ-
Ȟȩ,�Ȓșȭ�ȘȜȠȜȞȩȣ�ȡȥȓțȖȘȖ�ȒȜșȔțȩ�țȎȗȠȖ�
ȤȓțȠȞ,� ȜȟȖ�Ȗ�ȝșȜȟȘȜȟȠȖ�ȟȖȚȚȓȠȞȖȖ,� ȓȟșȖ�
ȠȎȘȜȐȩ� ȖȚȓȓȠȟȭ.� ǽȜȟșȓ� ȞȎȏȜȠȩ� ȝȎȞȎȚȖ�
ȝȞȜȐȜȒȖȚ� ȜȏȟȡȔȒȓțȖȓ� Ȗ� ȒȎȬ�ȝȜȭȟțȓțȖȭ.�

ǲșȭ� țȎȖȏȜșȓȓ� șȡȥȦȓȑȜ� ȝȞȓȒȟȠȎȐșȓțȖȭ�
ȟȡȠȖ� ȟȜȜȠȐȓȠȟȠȐȡȬȧȖȣ� ȐȖȒȜȐ� ȟȖȚȚȓȠȞȖȖ�
țȎȥȖțȎȓȚ� ȟȠȞȜȖȠȪ� ȢȖȑȡȞȡ,� ȟȖȚȚȓȠȞȖȥ-
țȡȬ�ȒȎțțȜȗ�ȜȠțȜȟȖȠȓșȪțȜ�ȠȜȥȘȖ,�ȝȞȭȚȜȗ�
Ȗ�ȝșȜȟȘȜȟȠȖ.�ǿ�ȫȠȜȗ�ȤȓșȪȬ�ȘȎȔȒȩȚ�ȠȞȓȚ�
ȡȥȓțȖȘȎȚ�ȞȎȕȒȎȬ�șȖȟȠȩ�ȢȜȞȚȎȠȎ�Ǯ4,�țȎ�
ȘȜȠȜȞȩȣ�ȖȕȜȏȞȎȔȓțȩ�ȢȖȑȡȞȩ�Ȗ�ȟȢȜȞȚȖ-
ȞȜȐȎțȜ� ȕȎȒȎțȖȓ.� ǼȒȖț� Ȗȕ� ȡȥȓțȖȘȜȐ� ȒȜș-
Ȕȓț� ȝȜȟȠȞȜȖȠȪ� ȢȖȑȡȞȡ,� ȟȖȚȚȓȠȞȖȥțȡȬ�
ȒȎțțȜȗ�ȜȠțȜȟȖȠȓșȪțȜ�ȠȜȥȘȖ,�ȒȞȡȑȜȗ� – ȜȠ-
țȜȟȖȠȓșȪțȜ� ȝȞȭȚȜȗ,� ȠȞȓȠȖȗ� – ȝșȜȟȘȜȟȠȖ.�
ǽȜȟșȓ� ȐȩȝȜșțȓțȖȭ� ȕȎȒȎțȖȭ� ȝȞȜȐȜȒȖȚ�
ȟȞȎȐțȓțȖȓ,� ȎțȎșȖȕ.� ǵȒȓȟȪ� ȝȞȜȭȐșȭȬȠȟȭ�
ȫȟȠȓȠȖȥȓȟȘȖȓ�ȟȐȜȗȟȠȐȎ�țȓȜȔȖȒȎțțȜȟȠȖ.  

 
ǽȜȟșȓ� ȖȕȡȥȓțȖȭ� ȒȎțțȜȗ� ȠȓȚȩ� ȝȜȒȑȜ-

ȠȎȐșȖȐȎȬ� ȡȥȓțȖȘȜȐ� Ș� țȓȏȜșȪȦȜȗ� Ȗȟȟșȓ-
ȒȜȐȎȠȓșȪȟȘȜȗ�ȞȎȏȜȠȓ.�ǲșȭ�ȫȠȜȗ�ȤȓșȖ�ȒȓșȬ�
Ȗȣ�țȎ�ȑȞȡȝȝȩ,�Ȗ�ȘȎȔȒȎȭ�ȑȞȡȝȝȎ�ȐȩȏȖȞȎȓȠ�
ȠȓȚȡ� ȟȐȜȓȗ� ȖȟȟșȓȒȜȐȎȠȓșȪȟȘȜȗ� ȞȎȏȜȠȩ:�
ȟȖȚȚȓȠȞȖȭ� Ȑ� ȢȖȕȖȘȓ,� ȟȖȚȚȓȠȞȖȭ� Ȑ� ȣȖ-
ȚȖȖ,�ȟȖȚȚȓȠȞȖȭ�Ȑ ȏȖȜșȜȑȖȖ.�ǽȜȟșȓ�ȞȎȕȒȓ-
șȓțȖȭ�țȎ�ȑȞȡȝȝȩ,�ȐȩȏȜȞȎ�ȠȓȚ,�ȡȠȜȥțȭȬ�ȟ�
țȖȚȖ�ȒȓțȪ�ȝȞȓȒȟȠȎȐșȓțȖȭ�ȖȟȟșȓȒȜȐȎȠȓșȪ-
ȟȘȜȗ�ȞȎȏȜȠȩ�Ȑ�ȐȖȒȓ�ȝȞȓȕȓțȠȎȤȖȖ. 

ȁȥȓțȖȘȖ,� ȘȜțȟȡșȪȠȖȞȡȭȟȪ� ȟ�
ȡȥȓȠȖșȭȚȖ� ȢȖȕȖȘȖ,� ȣȖȚȖȖ� Ȗ� ȏȖȜșȜȑȖȖ,�
ȟȜȏȖȞȎȬȠ� țȓȜȏȣȜȒȖȚȡȬ� ȖțȢȜȞȚȎȤȖȬ,�
ȝȜȒȑȜȠȎȐșȖȐȎȬȠ� ȝȞȓȕȓțȠȎȤȖȬ� Ȗ�
ȐȩȟȠȡȝȎȬȠ�ȟ�ȒȜȘșȎȒȜȚ.�ǽȞȖ�ȜȏȞȎȧȓțȖȖ�Ș�
ȝȞȜȭȐșȓțȖȭȚ� ȟȖȚȚȓȠȞȖȖ� Ȑ� ȢȖȕȖȘȓ� ȏȩșȖ�
ȞȎȟȟȚȜȠȞȓțȩ� țȓȟȘȜșȪȘȜ� ȕȎȒȎȥ.�
ǻȎȝȞȖȚȓȞ,� ȒȐȎ� ȝșȜȟȘȖȣ� ȕȓȞȘȎșȎ�
ȟȜȟȠȎȐșȭȬȠ�ȡȑȜș 30q.�ǰȩ�ȟȠȜȖȠȓ�Ș�ȜȒțȜȚȡ�
Ȗȕ� ȫȠȖȣ� ȕȓȞȘȎș� ȏșȖȔȓ,� ȥȓȚ� Ș� ȒȞȡȑȜȚȡ.�
ǸȎȘȜȐȜ�ȏȡȒȓȠ�ȞȎȟȟȠȜȭțȖȓ�ȚȓȔȒȡ�ȐȎȦȖȚȖ�
ȖȕȜȏȞȎȔȓțȭȚȖ,� ȓȟșȖ� ȐȎȦȓ�ȞȎȟȟȠȜȭțȖȓ� ȜȠ�
ȜȏȧȓȑȜ� ȞȓȏȞȎ� ȫȠȖȣ� ȕȓȞȘȎș� 1 Ț?�
ǺȎȠȓȚȎȠȖȥȓȟȘȎȭ� ȚȜȒȓșȪ� ȕȎȒȎȥȖ�
ȝȞȓȒȟȠȎȐșȓțȎ�țȎ�ȥȓȞȠȓȔȓ. 

ǲșȭ� ȞȓȦȓțȖȭ� ȕȎȒȎȥȖ� ȝȜșȪȕȡȓȚȟȭ�
ȕȓȞȘȎșȪțȜȗ� ȟȖȚȚȓȠȞȖȓȗ: ȠȜȥȘȎ� ǿ ′ 
ȟȖȚȚȓȠȞȖȥțȎ� ȠȜȥȘȓ� C ȜȠțȜȟȖȠȓșȪțȜ�
ȝșȜȟȘȜȑȜ ȕȓȞȘȎșȎ AB,� Ȏ ȠȜȥȘȎ� ǿ ′2 – 
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ȜȠțȜȟȖȠȓșȪțȜ� ȝșȜȟȘȜȑȜ ȕȓȞȘȎșȎ A′B. ǰ�
ȞȓȕȡșȪȠȎȠȓ� ȖȚȓȓȚ,� ȥȠȜ BC=Bǿ ′1=Bǿ ′. 
ǻȓȠȞȡȒțȜ� ȟȜȑșȎȟȖȠȪȟȭ,� ȥȠȜ ∆ǿ ′1Bǿ  ′ 
ȭȐșȭȓȠȟȭ� ȞȎȐțȜȏȓȒȞȓțțȩȚ�
ȠȞȓȡȑȜșȪțȖȘȜȚ,�Ȗ, ȟșȓȒȜȐȎȠȓșȪțȜ, ǿ ′1ǿ ′=1. 
ǽȜșȡȥȎȓȠȟȭ,� ȥȠȜ� ȞȎȟȟȠȜȭțȖȓ� ȚȓȔȒȡ�
ȖȕȜȏȞȎȔȓțȭȚȖ ȭȐșȭȓȠȟȭ ȠȎȘȖȚ Ȕȓ,�ȘȎȘ�Ȗ 
ȐȎȦȓ�ȞȎȟȟȠȜȭțȖȓ�ȜȠ�ȠȜȥȘȖ�B.� 

ǲȎșȓȓ� ȟ� ȡȥȓțȖȘȎȚȖ� ȜȏȟȡȔȒȎȓȠȟȭ 
ȟșȓȒȡȬȧȖȗ� ȐȜȝȞȜȟ:� «ǶȕȚȓțȖȠȪȟȭ� șȖ�
ȞȎȟȟȠȜȭțȖȓ� ȚȓȔȒȡ� ȖȕȜȏȞȎȔȓțȭȚȖ,� ȓȟșȖ�
ȝȜȒȜȗȒȓȚ� ȏșȖȔȓ� Ș� ȒȞȡȑȜȚȡ� ȝșȜȟȘȜȚȡ�
ȕȓȞȘȎșȡ?».  

ǯȩșȖ� ȞȎȟȟȚȜȠȞȓțȩ� ȠȎȘȔȓ� ȒȞȡȑȖȓ�
ȝȞȖȚȓȞȩ: 

 ȘȎȘ� ȝȞȖȚȓțȭȭ� ȟȖȚȚȓȠȞȖȬ,�
ȜȝȞȓȒȓȖșȖȠȪ� ȟȖșȡ� ȐȕȎȖȚȜȒȓȗȟȠȐȖȭ�
ȠȜȥȓȥțȩȣ� ȕȎȞȭȒȜȐ� Ȗ� ȝȞȜȐȜȒțȖȘȎ (ȚȓȠȜȒ�
ȫșȓȘȠȞȖȥȓȟȘȖȣ�ȖȕȜȏȞȎȔȓțȖȗ), [4] 

 ȘȎȘ� ȜȝȞȓȒȓșȖȠȪ,� țȎ� ȘȎȘȜȚ�
ȞȎȟȟȠȜȭțȖȖ�ȡȝȎȒȓȠ�ȠȓțțȖȟțȩȗ�Țȭȥ�ȝȜȟșȓ�
ȎȏȟȜșȬȠțȜ� ȡȝȞȡȑȜȑȜ� ȡȒȎȞȎ� Ȝ� ȟȠȓțȡ� ȖșȖ� Ȝ�
ȝȜȠȜșȜȘ�Ȗ�Ƞ.Ȓ. 

ǽȞȖ� ȜȝȖȟȎțȖȖ� ȝȞȜȭȐșȓțȖȗ�
ȟȖȚȚȓȠȞȖȖ�Ȑ� ȣȖȚȖȖ�ȡȥȓțȖȘȖ� ȜȏȞȎȠȖșȖȟȪ�
Ș� ȟȠȞȜȖȓțȖȬ� ȚȜșȓȘȡș.� ǶȕȡȥȖșȖ� Ȗ�
ȟȞȎȐțȖșȖ� ȟȖȚȚȓȠȞȖȥțȩȓ� Ȗ�
ȎȟȟȖȚȓȠȞȖȥțȩȓ�ȟȠȞȜȓțȖȭ�ȜȞȑȎțȖȥȓȟȘȖȣ�Ȗ�
țȓȜȞȑȎțȖȥȓȟȘȖȣ� ȚȜșȓȘȡș.�
ǿȖȚȚȓȠȞȖȥțȩȚȖ� ȟȥȖȠȎȬȠȟȭ� ȚȜșȓȘȡșȩ,�
ȘȜȠȜȞȩȓ� ȝȜ� ȟȐȜȓȚȡ� ȞȎȟȝȜșȜȔȓțȖȬ� Ȑ�
ȝȞȜȟȠȞȎțȟȠȐȓ� țȓ� ȖȕȚȓțȭȬȠ� ȐțȡȠȞȓțțȓȓ�
ȟȠȞȜȓțȖȓ� ȚȜșȓȘȡșȩ,� Ȏ� ȎȟȟȖȚȓȠȞȖȥțȩȓ�
ȚȜșȓȘȡșȩ�ȚȜȑȡȠ�ȐȘșȬȥȎȠȪ�ȞȎȕțȩȓ�ȎȠȜȚȩ,�
ȘȜȠȜȞȩȓ� ȝȜ� ȟȐȜȓȚȡ� ȝȞȜȟȠȞȎțȟȠȐȓțțȜȚȡ�
ȞȎȟȝȜșȜȔȓțȖȬ� ȚȜȑȡȠ� ȝȜȒȐȓȞȑțȡȠȪ�
ȖȕȚȓțȓțȖȬ� ȚȜșȓȘȡșȡ� Ȗ� ȓȓ� ȟȐȜȗȟȠȐȎ.�
ǮȟȟȖȚȓȠȞȖȥțȩȓ� ȚȜșȓȘȡșȩ� țȓ� ȟȜȐȝȎȒȎȬȠ�
ȟȜ� ȟȐȜȖȚ� ȕȓȞȘȎșȪțȩȚ� ȜȠȞȎȔȓțȖȓȚ,� ȠȎȘ�
Ȕȓ�ȘȎȘ�șȓȐȎȭ�Ȗ ȝȞȎȐȎȭ�ȞȡȘȖ�ȥȓșȜȐȓȘȎ.�ǻȎ�
ȞȖȟȡțȘȓ� ȖȕȜȏȞȎȔȓțȜ� ȟȠȞȜȓțȖȓ� ȚȜșȓȘȡșȩ�
ȐȜȒȩ,� ȘȜȠȜȞȎȭ� ȐȩȒȓșȭȓȠȟȭ� ȟȐȜȓȗ�
ȕȓȞȘȎșȪțȜȗ�ȟȖȚȚȓȠȞȖȓȗ. 

ǲșȭ� ȜȝȖȟȎțȖȭ� ȝȞȜȭȐșȓțȖȗ�
ȟȖȚȚȓȠȞȖȖ� Ȑ� ȏȖȜșȜȑȖȖ� ȡȥȓțȖȘȖ�
ȜȏȞȎȠȖșȖȟȪ� Ș� ȔȖȐȜȠțȜȚȡ� Ȗ�
ȞȎȟȠȖȠȓșȪțȜȚȡ� ȚȖȞȡ,� Ș� ȟȠȞȜȓțȖȬ� ȠȓșȎ�
ȥȓșȜȐȓȘȎ.� 

ǲșȭ� ȝȞȓȒȜȟȠȎȐșȓțȖȭ� ȡȥȓțȖȘȎȚ� ȏȜșȓȓ�
ȦȖȞȜȘȜȑȜ� ȝȞȓȒȟȠȎȐșȓțȖȭ� Ȝ� ȟȖȚȚȓȠȞȖȖ� Ȑ�
ȖțȠȓȑȞȖȞȜȐȎțțȡȬ�ȠȓȚȎȠȖȥȓȟȘȡȬ�ȓȒȖțȖȤȡ�
ȚțȜȬ�ȏȩșȎ�ȐȘșȬȥȓțȎ�ȠȓȚȎ�«ǾȜșȪ�ȟȖȚȚȓȠ-
ȞȖȖ�Ȑ�ȝȞȜȤȓȟȟȓ� ȞȓȦȓțȖȭ� țȓȘȜȠȜȞȩȣ� ȑȓȜ-
ȚȓȠȞȖȥȓȟȘȖȣ� ȕȎȒȎȥ».� ǵȒȓȟȪ� ȝȞȓȟșȓȒȡȬ�
ȤȓșȪ� ȝȜȘȎȕȎȠȪ� ȡȥȓțȖȘȎȚ,� ȥȠȜ� ȐȖȒȩ� ȟȖȚ-
ȚȓȠȞȖȖ�ȚȜȑȡȠ�ȐȩȟȠȡȝȎȠȪ�ȠȎȘȔȓ�Ȑ�ȘȎȥȓȟȠ-
Ȑȓ�ȚȓȠȜȒȎ�ȞȓȦȓțȖȭ�țȓȘȜȠȜȞȩȣ�ȑȓȜȚȓȠȞȖ-

ȥȓȟȘȖȣ� ȕȎȒȎȥ.� ǾȎȟȟȚȜȠȞȖȚ� ȟșȓȒȡȬȧȖȓ�
ȝȞȖȚȓȞȩ. 

ǵȎȒȎȥȎ.�ǲșȖțȩ�ȒȐȡȣ�ȟȠȜȞȜț�ȠȞȓȡȑȜșȪ-
țȖȘȎ�–  Ȗ 3,�Ȏ�ȟȜȟȠȎȐșȓțțȩȗ�ȖȚȖ�ȡȑȜș�
– 30q.�ǻȓȜȏȣȜȒȖȚȜ�țȎȗȠȖ�ȒșȖțȡ�ȚȓȒȖȎțȩ,�
ȝȞȜȐȓȒȓțțȜȗ�Ȗȕ�ȐȓȞȦȖțȩ�ȫȠȜȑȜ�ȡȑșȎ.� 

ǽȞȜȤȓȟȟ�ȞȓȦȓțȖȭ�ȕȎȒȎȥȖ�ȟțȎȥȎșȎ�Ȝȟ-
ȠȎȐșȭȬ� ȡȥȓțȖȘȎȚ,� ȒȎȬ� ȖȚ� ȐȞȓȚȭ� țȎ� ȟȎ-
ȚȜȟȠȜȭȠȓșȪțȩȓ� ȝȜȖȟȘȖ.� ǽȜȟșȓ� ȠȜȑȜ� ȘȎȘ�
ȡȟșȩȦȡ� țȓȘȜȠȜȞȩȓ� ȐȎȞȖȎțȠȩ� Ȗ� ȚțȓțȖȭ�
ȜȠțȜȟȖȠȓșȪțȜ� ȞȓȦȓțȖȭ� ȕȎȒȎȥȖ� ȝȞȓȒȟȠȎȐ-
șȭȬ�ȖȚ�țȓȜȔȖȒȎțțȩȗ�ȦȎȑ,�ȘȜȠȜȞȩȗ�ȒȎȓȠ�
ȐȜȕȚȜȔțȜȟȠȪ�ȏȩȟȠȞȜ�Ȗ� șȓȑșȜ� ȒȜȟȠȖȥȪ�Ȟȓ-
ȦȓțȖȭ�ȕȎȒȎȥȖ.�ǲȓȗȟȠȐȖȠȓșȪțȜ,�ȝȞȖȚȓțȖȚ�
ȤȓțȠȞȎșȪțȡȬ�ȟȖȚȚȓȠȞȖȬ,�ȝȜȟȠȞȜȖȐ�ȠȜȥȘȡ�
B ′,� ȟȖȚȚȓȠȞȖȥțȡȬ� ȠȜȥȘȓ B ȜȠțȜȟȖȠȓșȪțȜ�
ȠȜȥȘȖ�D.  

 
ǽȜȟșȓȒțȖȗ,�ȟȜȓȒȖțȖȐ�ȟ�ȠȜȥȘȜȗ A,�ȝȜ-

șȡȥȎȓȚ� ȠȞȓȡȑȜșȪțȖȘ,� ȟȠȜȞȜțȩ� ȘȜȠȜȞȜȑȜ�
2 3  Ȗ 3,�Ȏ�ȟȜȟȠȎȐșȓțțȩȗ�ȖȚȖ�ȡȑȜș�– 150q, 
ȥȠȜ�țȓ� ȠȞȡȒțȜ�ȜȏȜȟțȜȐȎȠȪ.�ǽȞȖȚȓțȖȐ�Ƞȓ-
ȜȞȓȚȡ� ȘȜȟȖțȡȟȜȐ Ȗ� ȝȜȒȓșȖȐ� ȝȜșȡȥȓțțȩȗ�
ȞȓȕȡșȪȠȎȠ� țȎ� ȒȐȎ,� țȎȗȒȓȚ� ȒșȖțȡ� ȚȓȒȖȎ-
țȩ.� 

 
ǰ�ȣȜȒȓ�ȖȕȡȥȓțȖȭ�ȕȎȒȎȥȖ�ȝȞȜȭȐșȭȬȠȟȭ�

ȝȞȖȕțȎȘȖ� țȓȝȞȓȒȟȘȎȕȡȓȚȜȟȠȖ,� ȝȞȖȚȓțȖ-
ȚȜȟȠȖ,� ȟȐȓȒȓțȖȭ� ȟșȜȔțȜȑȜ� Ș� ȝȞȜȟȠȜȚȡ�
ȒȞȡȑȖȓ� ȝȞȖȕțȎȘȖ� țȎȡȥțȜȑȜ� ȝȞȓȘȞȎȟțȜȑȜ.�
ǵȎȠȓȚ�Ƞȡ�Ȕȓ�ȕȎȒȎȥȡ�ȚȜȔțȜ�ȟȢȜȞȚȖȞȜȐȎȠȪ�
Ȓșȭ� ȠȡȝȜȡȑȜșȪțȜȑȜ� ȠȞȓȡȑȜșȪțȖȘȎ.� ȋȠȖ� ȕȎ-
ȒȎȥȖ� ȒȎȬȠ� ȐȜȕȚȜȔțȜȟȠȪ� șȡȥȦȓ� ȝȞȓȒȟȠȎ-
ȐȖȠȪ� ȜȏȟȠȜȭȠȓșȪȟȠȐȜ� ȜȏșȎȒȎțȖȭ� ȝȎȞȎșșȓ-
șȜȑȞȎȚȚȜȚ�ȤȓțȠȞȎșȪțȜȗ�ȟȖȚȚȓȠȞȖȓȗ.� 

ǾȎȟȟȚȎȠȞȖȐȎȓȚ� ȠȎȘȔȓ� ȞȜșȪ� ȟȖȚȚȓȠ-
ȞȖȖ� Ȑ� ȝȞȜȤȓȟȟȓ� ȖȕȡȥȓțȖȭ� ȢȡțȘȤȖȗ.� ǰ�
ȞȎȚȘȎȣ�ȠȓȚȩ�«ǿȖȚȚȓȠȞȖȭ�ȢȡțȘȤȖȖ»�ȞȎȟ-
ȟȚȎȠȞȖȐȎȬ�ȥȓȠțȩȓ�Ȗ�țȓȥȓȠțȩȓ�ȢȡțȘȤȖȖ,�
Ȏ� Ȑ� ȝȜȠȜȘȎȣ� Ȝȏȧȓȗ� țȎȝȞȎȐșȓțțȜȟȠȖ� Ș�
ȫȠȖȚ� ȢȡțȘȤȖȭȚ� ȝȞȖȏȎȐșȭȓȠȟȭ� ȠȎȘȔȓ�
ȖȕȡȥȓțȖȓ�țȓȘȜȠȜȞȩȣ�ȐȕȎȖȚțȜ�ȜȏȞȎȠțȩȣ�Ȗ�
ȒȞȜȏțȜ-șȖțȓȗțȩȣ� ȢȡțȘȤȖȗ.� ǰȜ� ȐȞȓȚȭ�
ȖȕȡȥȓțȖȭ� ȠȓȚȩ� țȎ� ȒȜȟȘȓ� ȕȎȝȖȟȩȐȎȬ� țȓ-
ȟȘȜșȪȘȜ� țȓȟșȜȔțȩȣ�ȢȡțȘȤȖȗ,� țȎȝȞȖȚȓȞ,�
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y=x2, y=|x|, y=x2+4, y=cosx, x�[–; ] Ȗ�
ȕȎȒȎȬ� ȟșȓȒȡȬȧȖȗ� ȐȜȝȞȜȟ:� «ȅȠȜ� ȜȏȧȓȑȜ�ȡ�
ȝȞȓȒȟȠȎȐșȓțțȩȣ� ȢȡțȘȤȖȗ?».� ǻȎ� ȝȓȞȐȩȗ�
ȐȕȑșȭȒ� ȫȠȖ� ȢȡțȘȤȖȖ� țȓ� ȖȚȓȬȠ� țȖȥȓȑȜ�
ȜȏȧȓȑȜ,�ȜȒțȎȘȜ�ȝȜȟșȓ�ȝȜȟȠȞȜȓțȖȭ�ȑȞȎȢȖ-
ȘȜȐ� ȐȩȦȓȡȘȎȕȎțțȩȣ� ȢȡțȘȤȖȗ� ȡȥȓțȖȘȖ�
ȐȖȒȭȠ,� ȥȠȜ� ȑȞȎȢȖȘȖ� ȟȖȚȚȓȠȞȖȥțȩ� ȜȠțȜ-
ȟȖȠȓșȪțȜ�ȜȟȖ�ȜȞȒȖțȎȠ.�ǵȎȠȓȚ�ȕȎȒȎȬ�ȐȟȠȎ-
ȐȖȠȪ –x, x�D(y) Ȑ� ȡȞȎȐțȓțȖȭ� ȫȠȖȣ� ȢȡțȘ-
ȤȖȗ� ȐȚȓȟȠȜ� x� Ȗ� ȝȜȟȚȜȠȞȓȠȪ,� ȥȠȜ� ȝȜșȡȥȎ-
ȓȠȟȭ.�ǰ�ȞȓȕȡșȪȠȎȠȓ�ȡȥȓțȖȘȖ�ȐȖȒȭȠ,�ȥȠȜ y(–
x)=(–x2)=x2, y(–x)=|–x|=|x|, y(–x)=(–
x2)+4=x2+4, y(–x)=cos(–x)= cosx.  ǽȜȟșȓ�ȫȠȜ-
ȑȜ� ȦȎȑȎ� ȐȐȜȔȡ� ȝȜțȭȠȖȓ� «ȅȓȠțȎȭ� ȢȡțȘ-
ȤȖȭ»,� Ȗ� ȡȥȓțȖȘȖ� ȒȎȬȠ� ȜȝȞȓȒȓșȓțȖȓ� ȥȓȠ-
țȜȗ� ȢȡțȘȤȖȖ.� ǿȖȚȚȓȠȞȖȭ� ȕȒȓȟȪ� ȐȩȟȠȡ-
ȝȖșȎ� Ȑ� ȘȎȥȓȟȠȐȓ� ȣȎȞȎȘȠȓȞțȜȑȜ� ȟȐȜȗȟȠȐȎ�
ȥȓȠțȜȗ�ȢȡțȘȤȖȖ.�ǽȓȞȓȒ�ȐȐȓȒȓțȖȓȚ�ȝȜțȭ-
ȠȖȭ�«ȅȓȠțȎȭ�ȢȡțȘȤȖȭ»�ȑȞȡȝȝȎȚ�ȡȥȓțȖȘȜȐ�
ȒȎȬ�ȝȜ�ȜȒțȜȗ�ȢȡțȘȤȖȖ�Ȗ� ȕȎȒȎȬ�ȝȜȟȠȞȜ-
ȖȠȪ� Ȗȣ� ȑȞȎȢȖȘ,� ȐȩȭȟțȖȠȪ,� ȖȚȓȓȠȟȭ� șȖ�
ȟȖȚȚȓȠȞȖȭ,� ȕȎȠȓȚ� ȐȟȠȎȐȖȠȪ� –x, x�D(y) Ȑ�
ȡȞȎȐțȓțȖȓ� ȢȡțȘȤȖȖ,� ȝȜȟȚȜȠȞȓȠȪ,� ȥȠȜ�
ȝȜșȡȥȎȓȠȟȭ.� ǽȜȟșȓ� ȜȏȟȡȔȒȓțȖȭ� ȞȓȕȡșȪȠȎ-
ȠȜȐ� ȑȞȡȝȝȜȐȜȗ� ȞȎȏȜȠȩ� ȡȥȓțȖȘȖ� ȒȎȬȠ�
ȜȝȞȓȒȓșȓțȖȓ� ȥȓȠțȜȗ� ȢȡțȘȤȖȖ.� ǿ� ȠȜȥȘȖ�
ȕȞȓțȖȭ�ȫȟȠȓȠȖȘȖ�ȕȒȓȟȪ�ȝȞȜȭȐșȭȬȠȟȭ�ȝȞȖ-
ȕțȎȘȖ� ȝȞȖȚȓțȭȓȚȜȟȠȖ� Ȗ� ȐȟȓȜȏȧțȜȟȠȖ�
țȎȡȥțȜȑȜ�ȝȞȓȘȞȎȟțȜȑȜ. 

ȅȠȜ� ȘȎȟȎȓȠȟȭ� ȠȓȚȩ� «ǶȟȝȜșȪȕȜȐȎțȖȓ�
ȟȖȚȚȓȠȞȖȖ� Ȑ� ȝȞȜȤȓȟȟȓ� ȝȞȓȜȏȞȎȕȜȐȎțȖȭ�
ȑȞȎȢȖȘȜȐ� ȢȡțȘȤȖȗ»,� ȠȜ� ȐȩȦȓ� ȐȟȭȘȖȣ�
ȟȜȚțȓțȖȗ� ȤȓșȓȟȜȜȏȞȎȕțȜȟȠȪ� ȝȞȖȚȓțȓțȖȭ�
ǶǸȀ,�ȜȏȡȟșȜȐșȓțțȜȓ�ȞȎȕțȩȚȖ�ȜȏȟȠȜȭȠȓșȪ-
ȟȠȐȎȚȖ,� ȜȒțȖȚ� Ȗȕ� ȘȜȠȜȞȩȣ� ȭȐșȭȓȠȟȭ�
ȐțȓȦțȭȭ� ȫȟȠȓȠȖȥțȜȟȠȪ� ȘȡȞȟȎ� [3].� ǽȞȖ�
ȜȏȡȥȓțȖȖ� ȠȓȚȓ� ȝȜ� ȐȜȕȚȜȔțȜȟȠȖ� ȖȕȏȓȑȎȬ�
ȡȝȞȎȔțȓțȖȗ,� ȠȞȓȏȡȬȧȖȣ� ȠȜșȪȘȜ�ȚȓȣȎțȖ-
ȥȓȟȘȖȣ� ȦȎȑȜȐ.� ǽȜșȪȕȡȭȟȪ� ȚȓȔȝȞȓȒȚȓȠ-
țȩȚȖ�ȟȐȭȕȎȚȖ,�ȝȩȠȎȬȟȪ�ȟȜȟȠȎȐȖȠȪ�ȠȎȘȖȓ�
ȡȝȞȎȔțȓțȖȭ,� Ȑ� ȘȜȠȜȞȩȣ� ȡȥȓțȖȘȖ� ȟȎȚȖ�
ȒȜșȔțȩ�ȝȜșȡȥȖȠȪ�țȓȜȏȣȜȒȖȚȡȬ�ȢȡțȘȤȖȬ�
ȖșȖ�ȐȖȒ�ȑȞȎȢȖȘȎ,�ȕȎȠȓȚ�ȠȜșȪȘȜ�ȐȩȝȜșțȖ-
șȖ�ȞȭȒ�ȝȞȓȜȏȞȎȕȜȐȎțȖȗ. 

ǲșȭ� ȡȥȭȧȖȣȟȭ� țȓȜȔȖȒȎțțȩȚ� Ȗ�
țȓȝȞȓȒȟȘȎȕȡȓȚȩȚ� ȭȐșȭȓȠȟȭ� ȟȐȭȕȪ�
ȟȖȚȚȓȠȞȖȖ� ȟ� șȖȠȓȞȎȠȡȞȜȗ.� ǵȒȓȟȪ� ȐȓȒȡ�

ȟȜȐȚȓȟȠțȩȗ�ȡȞȜȘ�ȟ�ȡȥȖȠȓșȓȚ�șȖȠȓȞȎȠȡȞȩ,�
ȐȜ� ȐȞȓȚȭ� ȡȞȜȘȎ� ȒȎțțȜȓ� ȝȞȜȖȕȐȓȒȓțȖȓ�
ȎțȎșȖȕȖȞȡȓȠȟȭ� ȟ� ȠȜȥȘȖ� ȕȞȓțȖȭ�
ȚȎȠȓȚȎȠȖȘȖ� Ȗ� șȖȠȓȞȎȠȡȞȩ.� ǶȟȠȜȥțȖȘ,�
ȘȜȠȜȞȩȚ� ȭ� ȝȜșȪȕȜȐȎșȎȟȪ,� ȫȠȜ� ȠȞȡȒ� [1].�
ǵȒȓȟȪ�ȎȐȠȜȞ�ȜȝȖȟȩȐȎȓȠ�ȟȐȭȕȪ�șȖȠȓȞȎȠȡȞȩ�
ȘȎȘ�ȟ�ȑȓȜȚȓȠȞȖȥȓȟȘȜȗ�ȟȖȚȚȓȠȞȖȓȗ,�ȠȎȘ�Ȗ�
ȟ�ȎșȑȓȏȞȎȖȥȓȟȘȜȗ. 

ȀȓȚȎȠȖȥȓȟȘȡȬ� ȓȒȖțȖȤȡ� ȕȎȐȓȞȦȎȬ�
ȜȕțȎȘȜȚșȓțȖȓȚ�ȡȥȓțȖȘȜȐ� ȟ� ȝșȎȠȜțȜȐȩȚȖ�
ȠȓșȎȚȖ� Ȗ� ȜȏȜȏȧȓțȖȓȚ� ȝȞȜȗȒȓțțȜȑȜ�
ȚȎȠȓȞȖȎșȎ.�� 

ǰ� ȣȜȒȓ� ȜȏȡȥȓțȖȭ� ȖțȠȓȑȞȖȞȜȐȎțțȩȚ�
ȓȒȖțȖȤȎȚ� țȎȏșȬȒȎȓȠȟȭ� ȝȞȜȭȐșȓțȖȓ�
ȖțȠȓȞȓȟȎ� ȡȥȓțȖȘȎȚȖ,� ȎȘȠȖȐțȜȓ� ȡȥȎȟȠȖȓ�
țȎ� ȡȞȜȘȓ,� ȥȠȜ� ȟȝȜȟȜȏȟȠȐȡȓȠ� șȡȥȦȓȚȡ�
ȜȟȐȜȓțȖȬ� ȜȏȡȥȎȓȚȜȑȜ� ȚȎȠȓȞȖȎșȎ.�
ȁȥȓțȖȘȎȚ�ȜȥȓțȪ�ȝȜțȞȎȐȖșȜȟȪ�ȟȜȐȚȓȟȠțȜȓ�
ȐȓȒȓțȖȓ� ȡȞȜȘȎ� ȡȥȖȠȓșȭȚȖ� ȞȎȕțȩȣ�
ȡȥȓȏțȩȣ� ȒȖȟȤȖȝșȖț� Ȗ� ȟȎȚ� ȝȞȜȤȓȟȟ�
ȐȓȒȓțȖȭ� ȡȞȜȘȎ� țȓȜȒțȜȜȏȞȎȕțȩȚ,�
țȓȟȠȎțȒȎȞȠțȩȚ�ȝȜȒȣȜȒȜȚ.� 
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INTEGRATED TRAINING PROGRAMS AS A FACTOR OF RAISING  
THE AESTHETIC ATRACTIVENESS OF LEARNING PROCESS 

Abstract. The aesthetic attractiveness of the 
learning process is of great importance to the 
effectiveness, interest, harmonization of the process The 
factor of raising the aesthetic attractiveness of learning 
process is an integrated curriculum, the most common 
type of interdisciplinary approach. 

The article presents an example of an integrated 
thematic unit for proportionate learning designed for high 
school general and humanitarian flows for the 10th  grade 
age groups. The last one can express the requirements of 
a number of objective qualities of scientific beauty, and 
the process of implementation of the thematic unit is more 
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extensively reflected in the external and internal 
aesthetics of the educational material, the harmony of the 
learning process, the expression of the aesthetic 
attractiveness of that process through the use of the 
subjective qualities of scientific beauty. 

This integrated thematic unit has been allocated for 
12(14) hours by flow. The article briefly describes the 
learning process of an integrated thematic unit, and 
shows how the relevant features of beauty are embodied. 
The role of research work is made important, students 
were instructed to study the applications of 
proportionality in Physics, Chemistry and in Biology. As a 
result, when addressing symmetric outcome in Physics, a 
number of problems have been considered, which are 
used in solving the problem of proportionality, describing 
the metamorphisms in Chemistry, the students have 
touched upon the structure of the molecules, reflected in 
biology of an animal and�plant�world,� the�human�body’s�
structure, organs. 

To integrate the concept of summetry with the 
students,�I�include�«The�role�of�symmetry�in�solving�certain�
geometric� problems»� in� integrated� thematic� topic.� Here� I�
would like to show students that summetry types can act 
as a method of solving some geometric problems, 

It is unexpected and unpredictale for students to 
compare proportionality with literature. Here I am 
conducting a joint lesson with Literature teacher, during 
which the given work is analyzed from the perspectives of 
Mathematics and Literature. The source  I have used the 
(1) work. Here the author describes the connection 
between geometric symmetry and algebraic symmetry 
and literature, 

In order to show students the role of proportionality 
in the study of the functional themes, I have included the 
thematic�unit�integrated�into�the�«Function�Symmetry»�and�
the use of compatibility function in graphic transology, 
emphasizing the aesthetic attractiveness of the learning 
process. 

During the integrated learning process, students 
showed interest in active  participation in the training, 
wich contributed to the better learning of the material, 

Keyworks aesthetic beauty; education of Mathemat-
ic; symmetry; objective and subjective qualities of 
scientific beauty. 
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ȝȓȞȓȑșȭȒȡ� ȞȜșȳ� ȳȟȠȜȞȳȴ� ȝȓȒȎȑȜȑȳȘȖ� Ȑ� ȜȟȐȳȠțȪȜȚȡ�
ȝȞȜȤȓȟȳ� ȐȖȧȖȣ� țȎȐȥȎșȪțȖȣ� ȕȎȘșȎȒȳȐ;� ȞȜȕȘȞȖȠȜ�
ȟȡȠțȳȟȠȪ� ȳȟȠȜȞȖȘȜ-ȝȓȒȎȑȜȑȳȥțȜȴ� țȎȡȘȖ� ȳ� ȴȴ� ȢȡțȘ-
Ȥȳȴ,�ȧȜ� ȐȝșȖȐȎȬȠȪ�țȎ�ȢȜȞȚȡȐȎțțȭ� ȜȟȜȏȖȟȠȜȟȠȳ�
ȟȠȡȒȓțȠȎ;� ȠȎȘȜȔ� ȕȐȓȞȠȎȱȠȪȟȭ� ȡȐȎȑȎ� țȎ� țȓȜȏ-
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ȑȳȥțȎ� ȜȟȐȳȠȎ;� ȝȞȜȏșȓȚțȎ� șȓȘȤȳȭ;� ȐȖȧȎ� ȦȘȜșȎ;�
ȜȟȐȳȠțȳȗ�ȝȞȜȤȓȟ. 

 
ǽȜȟȠȎțȜȐȘȎ� ȝȞȜȏșȓȚȖ. ȁ� ȟȡȥȎȟțȖȣ�

ȡȚȜȐȎȣ�ȡȘȞȎȴțȟȪȘȜȑȜ�ȟȡȟȝȳșȪȟȠȐȎ�ȎȘȠȖȐțȜ�
ȜȟȚȖȟșȬȱȠȪȟȭ� ȚȳȟȤȓ� ȳ� ȞȜșȪ� ȳȟȠȜȞȖȘȜ-
ȝȓȒȎȑȜȑȳȥțȖȣ� ȒȖȟȤȖȝșȳț� Ȑ� ȟȖȟȠȓȚȳ ȐȖȧȜȴ�
ȝȞȜȢȓȟȳȗțȜȴ� ȜȟȐȳȠȖ.� ǿȐȳȒȥȓțțȭȚ� ȤȪȜȑȜ� ȱ�
Ȟȳȕțȳ� țȎȡȘȜȐȳ�ȘȜțȢȓȞȓțȤȳȴ,� ȒȖȟȘȡȟȳȴ�ȧȜȒȜ�
ȟȠȐȜȞȓțțȭ�ȱȒȖțȜȑȜ�ȝȳȒȣȜȒȡ�ȒȜ�ȐȖȘșȎȒȎț-
țȭ�ȳȟȠȜȞȳȴ�ȝȓȒȎȑȜȑȳȘȖ. 

ǽȞȖȐȜȒȜȚ�ȒȜ�ȞȜȕȒȡȚȳȐ�ȳ�ȝȜȦȡȘȳȐ�ȟȠȎȐ�
țȓ�ȠȳșȪȘȖ�ȝȓȞȓȣȳȒ�țȎ�țȜȐȓ�ȏȎȥȓțțȭ�ȜȟȐȳȠ-
țȳȣ� ȟȠȎțȒȎȞȠȳȐ� (ǸȜțȤȓȝȤȳȭ� «ǻȜȐȎ� ȡȘȞȎȴț-
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șȭțȡȠȖ� ȳ� ȜțȜȐȖȠȖ� ȝȞȜȤȓȟ� ȐȖȘșȎȒȎțțȭ� ȳȟ-
ȠȜȞȖȘȜ-ȝȓȒȎȑȜȑȳȥțȖȣ�ȒȖȟȤȖȝșȳț. 

ǵȎ�ȜȟȠȎțțȳ�ȒȓȟȭȠȖșȳȠȠȭ� ȕȚȳțȖșȜȟȭ�ȏȎ-
ȑȎȠȜ�ȟȘșȎȒțȖȘȳȐ�ȜȟȐȳȠțȪȜȑȜ�ȝȞȜȤȓȟȡ:�ȕȚȓ-
țȦȖșȎȟȭ� ȘȳșȪȘȳȟȠȪ� ȑȜȒȖț,� ȐȳȒȐȓȒȓțȖȣ� țȎ�
ȐȖȘșȎȒȎțțȭ� ȳȟȠȜȞȳȴ� ȝȓȒȎȑȜȑȳȘȖ� ȡ� ǰǻǵ,� Ȑ�
ȏȳșȪȦȳȗ�ȚȳȞȳ�ȕȚȳțȖșȖȟȭ�ȞȜȏȜȥȳ�ȝȞȜȑȞȎȚȖ�ȳ�
țȎȏȳȞ� ȳȟȠȜȞȖȥțȖȣ� ȳ� ȝȓȒȎȑȜȑȳȥțȖȣ� ȒȖȟȤȖȝ-
șȳț� ȕȎ� ȞȳȕțȖȚȖ� țȎȝȞȭȚȘȎȚȖ;� țȓȕȚȳțțȖȚ�
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șȓțțȭ ȞȜșȳ�ȑȡȚȎțȳȠȎȞțȖȣ�ȒȖȟȤȖȝșȳț�ȚȜȔȓ�
ȗȠȖ� ȕȎ� ȠȎȘȖȚ� ȎșȑȜȞȖȠȚȜȚ:� ȘȜȞȖȑȡȐȎțțȭ�
ȚȓȠȖ� ȳ� ȕȎȐȒȎțȪ� ȳȟȠȜȞȖȥțȖȣ� ȒȖȟȤȖȝșȳț� Ȑ�
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