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�& ���'%$� 2 "��!��&+ �%& 3&+���.#��1 &." ��'!4 !�5�&���#+&%%#) +# %4 |A1| #� '�-
 & 
�0��& ϕ � %#�.��#+&%%#) $##�!�%&�4 τ/w.

���'%#$ 2 – �&+���.#��1 &." ��'!4 |A1| #� '� & 
�0��& ϕ � %#�.��#+&%%#) $##�!�%&�4 τ/w ($��-
��&  ��	2, l=5 .., λ0=532 %., :�=0.5 ��, E2=515⋅10

-18
�

3
/�, h=4 .., w= 4 .., τ0=3,2 .., Ri0=1) 

�3 ���'%$& 2 � �!'��, (�# ! 2  6*4, '� #+ 
�0��& ϕ !�5�&���#+&%%#� �+��#+#� "# �
�.��� +�! �.�8�%%#�# �&'��#+#�# �+��#+#�# "'($&. ��� '+� �(�%�� '� & 
�0��& .&$��.& 1-
%&2 &." ��'!& !�5�&���#+&%%#�# �+��#+#�# "'($& +#3�&��&��. 

�&$�. #*�&3#., "�� *�0��#+�$#) !�5�&$-�� �.�8�%%4, $# 1-�+4, �&'��#+4, "'($#+ +
$����&  &, "&�&��  '���&, �.��� .���# 055�$��+%&2 "���$&($& 0%����� "'($& �3 %' �+#�#
!�5�&$-�#%%#�# "#�2!$& + "��+4).

1. ;#�.��#+&%�� *���� �+4, �+��#+4, "'($#+ %& *# 1/�, �&���#2%�2, �3 $# 1-�+4,
"# �) / �.�. �� # [� !�.] // �3+����2 ��� 
� &�'��. ���. 5�3.-.&�. %&'$. – 2022. – �. 58. < 1. – 
�. 90–100. 

2. 
 ���&%#+, �. �. �����&  4 $+&%�#+#) � %� �%�)%#) #"��$� / �. �. 
 ���&%#+. – �.:
�����, 2000. – 431 �.

3. Linfoot, E. H. Diffraction Images in Systems with an Annular Aperture / E. H. Linfoot,
E. Wolf // Proceedings of the Physical Society. Section B. – 1953. – Vol. 66. No. 2. – P. 145–149.

4. Wolford, W. T. Use of Annular Aperture to Increas Focal Depth / W. T. Wolford // Journal
of the Optical Society of America. – 1960. – Vol. 50. No. 8. – P. 749–753. 

5. Long-range propagation of annular beam for lidar application / T. Shiina [et.al.] // Opt.
Commun. – 2007. – Vol. 279. – P. 159–167. 
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ANALYSIS OF THE EASE OF PERCEPTION OF THE CONTENT OF A POPULAR 
SCIENCE MEDIA WEB PORTAL 

S. V. Khvalenya
Belarusian State Technological University, Minsk, Belarus 

����
	���. � ��&�1� "�#+#!���2 ��� �!#+&%�� +�*-"#��& & %&'(%#-"#"' 2�%#�#
7'�%& & «�#!%&2 "���#!&», +42+ �%4 $# �(���+�%%4� "#$&3&�� � (��&*� 1%#��� �
$#%��&��%#��� ��$��&. �# '(�%%4� ��3' 1�&�4 �#+#�2� # �#., (�# ���!%�) '�#+�%1
'!#*#(��&�.#��� $#%��%�& + *# 1/�) (&��� �##�+����+'�� -� �+#) &'!��#��� "#��& &.

�����
�� ���
	: +�*-"#��& ; .�!�&; '!#*#(��&�.#��1; $#%��&��%#��1 ��$��&.
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Annotation. The article studies the web-portal of the popular science magazine «Rodnaya 
Pryroda» and reveals quantitative indicators of readability and text contrast. The obtained results 
show that the average level of readability of content mostly corresponds to the target audience. 

Keywords: web portal; media; readability; text contrast. 

� %&��#28�� +��.2 +�*-"#��& 4 ��&%#+2��2 +�� *# �� "#"' 2�%#) 5#�.#) "# '(�%�2 �%-
5#�.&-�� ���!� "# 13#+&�� �). �!#*��+# +#�"��2��2 $#%��%�& %& �&$�, "#��& &, ���&�� $ 6(�-
+'6 �# 1 + "��+ �(�%�� &'!��#��� � '!��7&%�� �� +%�.&%�2. ���"�%1 +#�"��2��2 �%5#�.&-��
"# 13#+&�� �. %&"�2.'6 3&+���� #� $&(���+& �#!��7&%�2 � #5#�. �%�2 $#%��%�&. 

A� 16 �&*#�4 +4��'"&�� +42+ �%�� #�%#+%4, "#$&3&�� �) '!#*��+& ��"# 13#+&%�2
+�*-"#��& & %&'(%#-"#"' 2�%#�# .�!�&, $#�#�4� + �26� %& "��+ �$&�� 1%#��1 � !#��'"-
%#��1 $#%��%�& ! 2 "# 13#+&�� �). �&����& #. ! 2 ��� �!#+&%�2 "#� '7� � 40 �'��$#234(-
%4, "'* �$&-�) %& "#��& � 7'�%& & «�#!%&2 "���#!&» [1] + "���#! � 01.01.2023 "#
10.04.2024 �. � 0 �.�%�4 ��# �%���5�)�&.

� '� #+�2, ����.��� 1%# �&3+�+&68�,�2 ��,%# #��) � %#+4, #* &���) %&'(%#�# 3%&%�2
.&��.�!�& ���&6� �# 1 � &+%#�# ����&%� 2�#�& !#���7�%�) %&'$� � ��,%�$�, +&7%�)/��# �%-
���'.�%�& "# +#+ �(�%�6 + %&'$' .# #!�7� � 5#�.��#+&%�6 "#3���+%#�# �.�!7& �'*=�$�#+
%&'(%#) !�2�� 1%#��� [2, �. 27]. �'�%&  «�#!%&2 "���#!&» – #*8���+�%%#-"# ���(��$�), %&'(-
%#-"#"' 2�%4) 7'�%& , �&��(��&% %& /��#$�) $�'� (��&�� �), #�%#+&% �8� + 1972 �. �%���%��-
"#��& �3!&%�2 �#3!&% %& !#.�%� '(��!��� 2 zviazda.by � +$ 6(&�� + ��*2 0 �$��#%%4) &�,�+
%#.��#+, �%5#�.&-�6 # "#!"��$� � ��$ &.�, & �&$7� ��&�1�, $#�#�4� .#�'� $&$ !'* ��#+&�1
.&����& 4 + "�(&�%#) +�����, �&$ � *4�1 #����%& 1%4. $#%��%�#. ! 2 �&)�&. 

	-�%$& '!#*��+& +#�"��2��2 $#%��%�& "#��& & "�#+#!���2 "# !+'. "#$&3&�� 2.: (��&-
*� 1%#��1 ��$��& � $#%��&�� -+��#+ 5#%& � ��$��&. � �&.$&, !&%%#) �&*#�4 ! 2 "��+#�# ��-
"# 13'6��2 �%!�$� ; �/& � �%!�$� �'.&%%#��� �&%%�%�&. �%!�$� ; �/& "#3+# 2��
'��&%#+��1 '�#+�%1 '!#*#(��&�.#��� ��$��& � "��* �3��� 1%4) '�#+�%1 #*�&3#+&%�2, %�#*-
,#!�.4) ! 2 �#�#, (�#*4 "#%2�1 %&"��&%%#�. �%!�$� �'.&%%#��� "#3+# 2�� #"��!� ��1 .�-
%�.& 1%4) +#3�&�� (��&�� 2, $#�#�#.' *'!�� "#%2��% !&%%4) ��$��. 	% ��"# 13'���2 ! 2
#-�%$� ��$��#+, #���%���#+&%%4, %& /��#$'6 &'!��#��6 [3]. 

� 2 &%& �3& ��$��& +�*-"#��& & *4 � +4*�&%4 !+& #% &)%-���+��&: intexty.com, 
progaonline.com/textquality � products.aspose.app. 

� ��3' 1�&�� &%& �3& '!#*#(��&�.#��� ��$��& ���!%�� "#$&3&�� � �#��&+� �: 
–  ��$#��1 (��%�2 – 29,46 (��$�� %&'(%#�#/�%��  �$�'& 1%#�# '�#+%2);
– �%!�$� ; �/& – 28,28 (%�.%#�# ��'!%# (��&�1);
– �%!�$� �'.&%%#��� �&%%�%�& – 21,95 (+4�/�� #*�&3#+&%��).
���,#!�. $ +4+#!', (�# ���!%�) '�#+�%1 (��&*� 1%#��� $#%��%�& %&'(%#-"#"' 2�%#�#

.�!�&"#��& & (&���(%# �##�+����+'�� ��# 3&!&(&. � -� �+#) &'!��#���, "#�$# 1$', %��.#��2 %&
�&�(�� %& .&��#+'6 &'!��#��6, ,&�&$��� �%5#�.&-�� – �+�!�%�2 # "�#-���&,, "#%2��2, � !#-
���7�%�2, + %&'$� – "#!�&3'.�+&�� *# �� +4�#$�) '�#+�%1 "#!�#�#+$� "#��%-�& 1%#�# "# 13#-
+&�� 2. 	!%&$# ��#�� #�.����1, (�# +%'��� �'*��$� «B%4) %&�'�& ���» (! 2 "#!�#��$#+#)
&'!��#���) ���!%�� "#$&3&�� � �#��&+ 26� 13; 11,54; 24,21 �##�+����+�%%#, (�# �+#)��+�%%# ! 2
��$��& %&'(%#�# '�#+%2, %&'(%#�# ��� 2. ��*-"#��& ' � �!'�� *# 1/� "#�&*#�&�1 %&! $#%��%�#.
+ !&%%#. �&3!� � � &!&"���#+&�1 �%5#�.&-�6, %&"��&�1 *# �� "�#��4. 234$#.. 

� 2 "�#+��$� -+��#+#�# $#%��&��& 0 �.�%�#+ "# 13#+&�� 1�$#�# �%���5�)�& *4 +4-
*�&% #% &)%-���+�� products.aspose.app, $#�#�4) ��"# 13'�� 5#�.' 4 WCAG (�'$#+#!��+&
"# !#��'"%#��� +�*-$#%��%�&). ��� &%& �3� +�*-"#��& & «�#!%#) "���#!4» �&��.&���+& ��1: 
$%#"$& «	*�&8�%�� + ��!&$-�6»; &$��+%4� � %�&$��+%4� $%#"$� + ,�!���; #�%#+%#� %&+��&-
-�#%%#� .�%6; +��.�%%4� .��$� +  �%�� %#+#���); «, �*%4� $�#/$�»; ��$��#+4) * #$ %&
� &)!��� "��+16 ��&�1�; .��$� �'*��$ %& "��+16 ��&�1�; 5'���; #�%#+%#) ��$�� %& ���&%�-
-&,; +4!� �%�� $#%��%�& + ��&�12,; * #$� "#!"���) $ �  6���&-�2.. 

� ��3' 1�&��, $#055�-��%� -�5�#+#�# $#%��&��& +&�1��'���2 + !�&"&3#%� #� 5,01 
(���!%��; %� "#!,#!�� ! 2 #*4(%#�# ��$��& %& '�#+%� ���) !# 14,68 (#� �(%#) � .&$��.& 1-
%# +#3.#7%#�# 21 ' ��$��& ��&��). ���,#!�. $ +4+#!', (�# "#$&3&�� � '!#*#(��&�.#��� �
"#3�-�� $#%��&��%#��� ��$��& � 5#%& %& �%���%��-"#��& � %&,#!2��2, + *# 1/�%��+� � '(&-
�+, %& ,#�#/�. � � #� �(%#. '�#+%�. ��!#��&�#(%4) $#055�-��%� -+��#+#�# $#%��&��&



��
���
9������ � 6���	������	
9������ 6���������

83

�.�6�  �/1 %�$#�#�4� 0 �.�%�4, $#�#�4� + "�#-�%�%#. �##�%#/�%�� %� 3&%�.&6� .%#�#
.���& %& +�*-���&%�-� (%&+��&-�#%%#� .�%6, .��$� �'*��$ %& "��+16 .&����& #+, «, �*%4�
$�#/$�», 5'���). 	!%&$# ++�!' ,&�&$���& 0��, 0 �.�%�#+ – -� �+#�# !�)��+�2 – %�$#�#�4.
"# 13#+&�� 2. .#7�� *4�1 � #7%�� �(��4+&�1 �%5#�.&-�6 � #�'8���+ 2�1 %&+��&-�6 "#
�%���%��-"#��& '. 

�# ��3' 1�&�&. "�#+�!�%%#�# &%& �3& .#7%# �5#�.' ��#+&�1 � �!'68�� +4+#!4. � 2
#-�%$� '!#*#(��&�.#��� .#7%# ��"# 13#+&�1 *# 1/#� $# �(���+# �&3%4, .��#!#+, #!%&$#
*# 1/�%��+# #�%#+&%# %& �,#7�, "#$&3&�� 2, (#*8�� $# �(���+# � #+, $# �(���+# "��! #-
7�%��, ���!%22 ! �%&  �$��(��$�, � ��%�&$��(��$�, �!�%�-). ��� �!#+&%�� 2�%#��� ��$��&
�%���%��-"#��& & "#$&3& #, (�# ���!%�) '�#+�%1 (��&*� 1%#��� �##�+����+'�� &'!��#��� �
3&!&(&. %&'(%#-"#"' 2�%#�# .�!�&. 	!%&$# ! 2 �'*��$, %&-� �%%4, %& "#!�#��$#+, ���*'-
���2 "����&*#�$& ��$��& � ��"# 13#+&%��. *# �� "�#��#)  �$��$� + *# �� "#%2�%#. �3 #7�-
%��. �%& �3 $#%��&��%#��� 0 �.�%�#+ �%���5�)�& "#��& & "#$&3& , (�# + *# 1/�%��+�
� '(&�+ "#$&3&�� � %&,#!2��2 %& ,#�#/�. � � #� �(%#. '�#+%�, 3& ��$ 6(�%��. #�!� 1%4,
0 �.�%�#+ %&+��&-�� � -� �+#�# !�)��+�2. :�# �#+#��� # %�#*,#!�.#��� "����.#��& !�3&)%&
!&%%4, ���'$�'�%4, �!�%�-. 

1. �#!%&2 "�4�#!& [: �$��#%%4) ���'��]. – ��7�. !#��'"&: 
https://zviazda.by/be/edition/rodnaya-pryroda. – �&�& !#��'"&: 15.04.2024. 

2. � 1(�%$#, �. �. �#!��7&�� 1%&2 .#!� 1 '�"�/%#�# %&'(%#-"#"' 2�%#�# 7'�%& &
(%& "��.��� 7'�%& & «�#"' 2�%&2 .�,&%�$&») / �. �. � 1(�%$# // ����%�$ �#�$#+�$#�#
'%�+�������&. ����2 10. �'�%& ����$&. – 2018. – < 2. – �. 26–53. 

3. �#�'/�%&, B. �. ��"# 13#+&%�� $�������+ #-�%$� '!#*#(��&�.#��� ��$��& ! 2
"#��$& �%5#�.&-��, �##�+����+'68�) ��& 1%4. "#���*%#��2. "# 13#+&�� 2 / 
B. �. �#�'/�%& // ��#* �.4 "�#��&..��#+&%�2. – 2007. – < 3. – �. 76–88. 
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Baranovichi State University, Baranovichi, Belarus 

IDENTIFICATION OF EMOTIONS IN SPEECH USING WAVELET ANALYSIS 

����
	���. � !&%%#. ��� �!#+&%�� �&��.&���+&���2 .��#! �!�%��5�$&-�� 0.#-�) "#
��(�+#.' ���%& '. �&3�&*#�&% .��#! +4!� �%�2 "��3%&$#+ �&3 �(%4, 0.#-�), #�%#+&%%4)
%& &!&"��+%#) +�)+ ��-5'%$-��. � 2 #"��.�3&-�� -� �+#) 5'%$-�� ��"# 13'���2
��%���(��$� & �#���..

�����
�� ���
	: &%& �3 ��(�+#�# ���%& &, �!�%��5�$&-�) 0.#-�), $ &���5�$&-�2
0.#-�). 

Annotation. In this case, the method of determining emotions from a speech signal is used. 
A method for identifying features of various emotions based on the adaptive wavelet function has 
been developed. A genetic algorithm is used to optimize the function. 

Keywords: speech signal analysis, identification of emotions, classification of emotions. 

�+�#.&��(��$#� #"��!� �%�� 0.#-�) "# �# #�' � ��(� (� #+�$& ��&%#+���2 $ 6(�+4.
$#."#%�%�#. "�� �#3!&%�� 055�$��+%4, !�& #�#+4, �����. � +���'& 1%4, �#*���!%�$#+. 
�&�"#3%&+&%�� 0.#-�) �.��� +&7%#� 3%&(�%�� + �&3 �(%4, #* &��2,, �&$�, $&$ .�!�-�%&, 
�&3+ �(�%�2, $#..'%�$&-�� � .%#��, !�'��,. 	!�% �3 "#!,#!#+ ! 2 �!�%��5�$&-�� 0.#-�)


