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� ‘ ¯ À � ³ihºÞ | F īh�lÉigôBÞ � � 9 É � BBÔ ’ R� Ê ›� � Ô 9 � ’ ÊCg h= ³ h� g ¯ ih¼>° ig Q µ° iñ g g Q h� >µ i � >
h�i

f � ,) �> �!,0* !�E!5,(!�H%B

�����b!3�#4$�!%� %!�,����#,�'
�!5%! "4�p�2�%�� � �� �!��' � ���$.$

}!7�070 0-! '3� *.)! %&*� ".1�-!  +F� !� ,!(0L�
(�'5,!"0(-!&%)%*%E !� D0�*�"!� h�i� /!6,I� *0L"'-%5,I�
& !3,'� ! !"%,'E %� &!".L 05,%� +(� (0 J. ,�!J%8

0(�.*')� ,0E(0-')� /.D.(,%-F� ,!(� %�  05%8-� 5,��*�� -%/�
-."'E' '� -%/)'".  +� -%/� 5,.)%0*.,�'E 010� 5("!/�� ��
u!&0-%3� 570"�J%� h!iF� -*%5,�� /0*%{('� h8i� ,!� -."'E' '�
(0.D%J%M ,!� /'57�070�J%6-!  +� &!�+/0-010� 5,! ��
/0*%{('� hµiB� f!(F� /"+� @—>����VT�F� &1%/ 0�
(�'5,!"0(-!&%)%*%E %3� D0�*�"%� h�iF� 70- .� �%- +  +�
.".(,�0 .3,�!"I 05,%�&!7'{.,I5+�  !5,�7 '*�E' 0*V

���› : › ™ � › � � � � ��� ™�8 š�› ��'�

/.� b�•� y 6 � † | i �   !� * �x� � � z& � † �g�¯ i h¼>BÃ i �g�Qµ°iF

‘H%�’�x�Ë Ù ™F� ‘• |�’�x� � �h³h��> ¯ i h ¼�> �8� ���Ù™i F

‘ÞØ|’�x�: ³ ¯ h � >° iF� ‘T ��š�x� Ë � Î | Ù � ™ !

Æ­ ‚½Œ¤ Ëš¹ |Ù � �

x��B� f�,� �

+
z�£

x��F Ü© x�= F

£ �| � E'5"0� 5,��(,�� ')

0/' 'JI� -� .".*. ,!� %3� (0*%�J%F� &�> � 7!�!*.,��
1�!,('B

ˆ0""%-5I(!� (0 J. ,�!J%+�  05%8-� 5,��*�� C��u�/.�
-'& !E!,'5+�+(V

C�� x�"ª=!h��g�Ci h % > ) i �g�C 1 ) >Q ) ªB� h�<@i

}� �0&�!)� (�� )0""%-5I(08� (0 J. ,�!J%8� h�'5B�Qi�
-'/ 0F� y0� 7�'� & !E.  %� µ�ƒ�?F�� /0*%{(!� E' ',I�

/0 0� ��/%6�h ‘H%/¦�’�Ÿ�‘9õÐF²�’ i �/"+�Y>����VT��h�'5B� }�> �

(�'-!� �iV� &*. {.  +� (0 J. ,�!J%8� 05 0- ')�  05%8-F�
,.�*0/' !*%E '3� �>„>7.�.)%/� ,!� 70/!"I{.�
&�05,!  +� (0 J. ,�!J%8� .".(,�0 %-B� 4�'�
7.�.-!L!  %�30 %-�u%5*�,�� -� 70&'J%+)�,."����µ�Ÿ�?F�

h ‘H %Ø ’Ÿ ‘H %Ø ’ i � *!M� *%5J.� 7�0,'".L !� &!".L %5,IV�

& !E .� &�05,!  +� (0 J. ,�!J%8� /%�0(� h�'5B�}� > �
(�'-!�=iB� <� -'7!/(�� µ�x�?F�� h�'5B�}�> � (�'-!�Qi
-%/u�-!M,I5+� 70- !� 5!*0(0*7. 5!J%+� /0*%{('�

h(0 J. ,�!J%8�30 %-� H%�� ,!� H%€Œ.� �%- %i�%�)0""%-5I(!�

(0 J. ,�!J%+� -� 0u0)� -'7!/(!)� &*. {�M,I5+�
 .& !E 0B� 40�%- 66E'� �.&�"I,!,'� �0&�!)� (��
h�'5B�Qi� ,!� .(57.�'*. ,!"I %� /! %� h�'5B� �>=iF� *0L !�
&�0u','� -'5 0-0(� 7�0� ,.F� y0� /0� �%- +� (0 J. ,�!J%8�
-%5*�,���F�� ! ,B• � *!M� *%5J.� �.!"%&!J%+� -'7!/(�
µ�ƒ�?F�F� ,0u,0� /0*% �M� *.)! %&*� &!*%y.  +�
(!,%0  ')� -�&"%-� h(0 J. ,�!J%+� 30 %-� u%5*�,�� -�

5,! %� H%�� 7.�.-!L!M�  !/� (0 J. ,�!J%M6� H%€Œ.iB�

G0&{'�.  +� 0u"!5,%� 10*01.  05,%�  !� u0J%�
)!"I(01. �� %&� �,-0�.  +*� -!(! 5%3� �� 7%/1�!,J%�

*.,!"�� •�=̧� h�'5B� ��> � (�'-!��i� /0u�.� 70+5 6M

5705,.�.L�-! %�&*. {.  +� 7!�!*.,�!�.".*. ,!� 08�
(0*%�('� &�h�'5B� �F�!i� %� -."'E' '� 7',0*08
.".(,�07�0-%/ 05,%� Ç� h�'5B�=F�uiB� •(y0� u� 7�'�
".1�-!  %� �,-0�.  +� -!(! 5%3�  .� -%/u�-!"05IF� ,0�
& !E.  +� 7!�!*.,�!� .".*. ,!� 08�(0*%�('�&�05,!"0

;t� !�%�-*%"� +!��"+� �#p�$�� /� Q›< � t= 6	� €� ;�-*{"+� 3# �
+!��"+��#p�$�� ��=g�h � t? =6	�

b"��� •�� }!".L %5,I� )0""%-5I(08� (0 J. ,�!J%8�  05%8-�
5,��*�� h C i� -� (�'5,!"!)� @Ÿ����VT�� h! �x�?F=�!,B�•i�
-%/� -*%5,�� -%5*�,�� 7�'� -."'E' %� (0.D%J%M ,!�
/'57�070�J%0 �-!  +� &!�+/0-010� 5,! �� /0*%{('� µV�
?F�h� i—�?FR�h=i—�?F��hQ i—@) i �h�iB

b"��� ��� 4�05,0�0-!�/%!1�!*!�&!".L 05,%� )0""%-5I(08�
(0 J. ,�!J%8�  05%8-� 5,��*�� h C i� -� (�'5,!"!)� *| �
����VT�� �&�•�?!z � !,B�•i� -%/�-*%5,�� -%5*�,��%�& !E.  +�
-."'E' '� /'57�070�J%0 �-!  +� &!�+/0-010� 5,! ��
/0*%{('�hµiB

}� �05,0*� (0 J. ,�!J%8� /0*%{('� hŸ� �F�� !,B•i�
7�0J.5'� 5!*0(0*7. 5!J%8� 705'"66,I5+F� y0� -(!&�M�
 !� �.!"%&!J%6� -'7!/(�� µ�Ÿ�?F�� h&�05,!M�E!5,(!� 30 %-�

u%5*�,�F� -(0�% . ')� -� ! %0  %3� 7%/1�!,J%� H%�. iF� %�

&�*0-"6M�&u%"I{.  +� (0 J. ,�!J%8�/%�0(F� !F� 0,L.F� %�
7',0*08� .".(,�07�0-%/ 05,%F� y0� 3� *!M� *%5J.�  !�
.(57.�'*. ,%� h�'5B�=F�uiB� G%5,� 7!�!*.,�!�
.".*. ,!� 08� (0*%�('� 7�'� ,!(')� (0 J. ,�!J%+)�
/0*%{('� ‘ �=’F� 0E.-'/ 0F� &�*0-". '3� ,'*F� y0�
30  '3� �!/%�5� H%Q¬� h=F�Q\i� M� u%"I{'*� &!� 30  '3�
�!/%�5�f.=>B

4%/5�*0-�6E'� -'y.� 5(!&! .F� *0L !�
5,-.�/L�-!,'F� y0� 57%--%/ 0{.  +� 30 %-� u%5*�,��
h!�0,L.F� (0.D%J%M ,�/'57�070�J%6-!  +�µi�&!".L',I�
-%/� 3010� -*%5,�� -� ����VT�V� §� x�̂ �  �� � f!(!� 5("!/ !�
&!".L %5,IF� 7�./5,!-". !�  !� �'5B� }� h(�'-!��iF�
 !3(�!y.� 07'5�M� 7�0J.5� -7"'-�� /0*%{('�  !�
.".(,�0D%&'E %� -"!5,'-05,%� *!,.�%!"�F� -�!)0-�6E'�
88� 7.�.�0&70/%"� *%L� (!,%0  06� %� ! %0  06�
7%/1�!,(!*'F� ,!� /0u�.� �&10/L�M,I5+� &�
.(57.�'*. ,!"I '*'� /! '*'
� �� � �� ��

H%/& !E. %� -'y.� 050u"'-05,%� 70-./% ('�
)0""%-5I(08� (0 J. ,�!J%8�  05%8-� 5,��*�� -�
&!".L 05,%� -%/� -*%5,�� /0*%{('� ,!� 88� &!�+/0-010�
5,! ��/0u�.�%"65,��M�7�05,0�0-!�/%!1�!*!�h�'5B��iB

�…<�ttI>“•	

b"���Œ�� }!".L %5,I� )0""%-5I(08� (0 J. ,�!J%8�  05%8-�
5,��*��h�� > � C�� �,!�(0 J. ,�!J%8�,0E(0-')� /.D.(,%-� -�
(�'5,!"!)� @—>����VT�� h!�x�?F=�! ,B• i� -%/� -*%5,��

".1�6E08� /0*%{('B� \!} � = > � ‘T�¿¦�’ —

}�> � ‘T �• B’—��� > �‘_ �=— ’—��� > �‘_ ��— ’ —�C�> �‘ Þ q— ’B

}� �0&�!)� (�� (0 J. ,�!J%8� ,0E(0-')� /.D.(,%-�
/"+� -'7!/(�� ".1�-!  +� -%5*�,0*� h�'5B� �i� -'/ 0F� y0�
/0*% �6E'*'� /.D.(,!*'� M� 30 '� u%5*�,�F� -(0�% . %�

+(���7%/1�!,J%�5,! �*�� H%��F�,!(�%�-�7%/1�!,J%�,."����

H%¬Œ.� (�'5,!"%E 08� ™�!,('� 5,! �*� ,."��'/�F�

(0 J. ,�!J%+� +(')� &�05,!M� &%� &u%"I{.  +*� -*%5,��
".1�6E08� /0*%{('� H%� h�'5B� ��> � (�'-%�=F� QiB� 4�'�
JI0*�� -� 0(0"%� (0 J. ,�!J%8� /0*%{('� �F�� !,B� Ü �
-%/u�-!M,I5+� &*% !� 57%--%/ 0{.  +� (0 J. ,�!J%3�
/0*%{('� -� (!,%0  %3� ,!� ! %0  %3� 70&'J%+)� h�'5B� ��> �
(�'-%�=F� Q—� �'5B�C�> � ( � ' -%8F� =iB� } !E '3� -("!/� ��
7�0-%/ %5,I� - 05+,I� ,!(0L� /-0(�!, 0� 30 %&0-! %�

-!(! 5%8�5,! �*�� •�=̧ F� (0 J. ,�!J%+� +(')�&�05,!M� &%�

&u%"I{.  +*� -*%5,�� /0*%{('� h�'5B� �� > � (�'-!��iF� ,!�

/-0&!�+/ %� -!(! 5%8� ,."���� •�=�gF� &!".L %5,I�

(0 J. ,�!J%8� +(')� *!M� /.y0� 5("!/ %{'3� )!�!(,.��
h�'5B� �� > � (�'-!�CiB� H!�,0� -%/*%,','F� y0
(0 J. ,�!J%+� E0,'�'&!�+/ ')� (!,%0  ')� -!(! 5%3



•���� /"+�@¿>����VT�� h�'5B� ��> � (�'-!��i� &%� &�05,!  +*�

-*%5,�� /0*%{('� &*. {�6,I5+�  .& !E 0B�
P0 J. ,�!J%3 !� &!".L %5,I� 7!�J%!"I ')�
(0.D%J%M ,%-� (0*7. 5!J%8� ,0E(0-')� /.D.(,%-� /0u�.�
%"65,��M� 8)� 7.�.�0&70/%"� %� -("!/� �� 7�0-%/ %5,I�
h�'5B�CiB

b"��� C�� }!".L %5,I� 7!�J%!"I ')� (0.D%J%M ,%-�
(0*7. 5!J%8� ,0E(0-')� /.D.(,%-� �*&�!

�����
���� ���� �!�" > �#$�

�� ‡�
g

��
�

��l š ™�›��

�
�

��
� f ��

��
�h É

¹
�

�lll
lll

lll
�

��> � �+�!� | � —� Fª> —F�>BÉ� Ã >BB½>É� i� -� (�'5,!"!)

@ž>����VT�� -%/�-*%5,��-%5*�,�B

/"��! %"

�B� }!7�070 0-! 0� (�'5,!"0(-!&%)%*%E %� D0�*�"'�
 .5,.)%0*.,�'E ')� (�'5,!"%-� @a>����VT�F� +(%�
-�!)0-�6,I� 5("!/ '3� 57.(,�� ,0E(0-')� /.D.(,%-�

�� 5,! �*� ,."��'/%� h• �=�#F� •���€ F� •�=�gi� ,!� �%& '3�

&!�+/0-'3�5,! �30 %-�/0*%{('�H%Qg�%�H%Q>B
=B� H5,! 0-". 0F� y0� ".1�-!  +� ����� -%5*�,0*�

70-q+&! .� %&� *.)! %&*0*� &!*%y.  +� 30 !*'

u%5*�,�� +(� (!,%0  ')� hH%Qg� mŸ�H%Ø�i F � ,!(� %

! %0  ')� hH%Q̧� >ŸH%�># i� -!(! 5%3B

QB� H'& !E. 0� )!�!(,.�� &*% '� & !E.  +� -."'E' '
/'57�070�J%0 �-!  +�&!�+/0-010�5,! ��/0*%{('�
-%5*�,�� hH%QgF� H%Q2i� ,!� 3010� -7"'-�  !
.".(,�0D%&'E %� -"!5,'-05,%� *!,.�%!"�B� }0(�.*!F�
-5,! 0-". 0F� y0�  !� 70E!,(0-')� .,!7!)�
".1�-!  +� h/0� �F�� !,B� •�H%i� *!M� *%5J.�
7.�.-!L!  +� 30 %-� /0*%{('� -� (!,%0  %3�

7%/1�!,J%� H %� F� !� 7�'� 70/!"I{0*�� ".1�-!  %�

-%/u�-!6,I5+� 7�0J.5'�5!*0(0*7. 5!J%8�%�&�05,!M�

E!5,(!�30 %-�u%5*�,�� -� 70&'J%+)�,."���� T �Ø B

�B� G0&�!)0-! 0� &!".L 05,%� )0""%-5I(08�
(0 J. ,�!J%8�  05%8-� &!�+/�� ,!� (0 J. ,�!J%8�
,0E(0-')� /.D.(,%-� (�'5,!"%-� @ž>����VT�� -%/�
5("!/�B� 40(!&! 0F� y0� /0*% �6E'*'� /.D.(,!*'�
-� /! 0*�� -'7!/(�� M� 30 '� u%5*�,�� -� (!,%0  ')� %�
! %0  ')� -�&"!)� (�'5,!"%E 08� 1�!,('� 5,! �*�

,."��'/�� H%��F� H%��F� /-0&!�+/ %� -!(! 5%8� ,."����

•=�g� ,!�5,! �*�� •�=̧ F�57%--%/ 0{.  +� *%L�+('*'�

-'& !E!M,I5+�-*%5,0*� /0*%{('�H%B

F*�G��- �� � � > � &!5"�L. '3� /%+E�  !�('� %� ,.) %('�
<(�!8 'F� /0(,0�� )%*%E ')�  !�(F� 7�0D.50�F�
&!-%/�-!E� (!D./�'�D%&'('�%�)%*%8�,-.�/010�,%"!—�
2�*.����&�( ��, � | � (! /'/!,� )%*%E ')�  !�(B

�"2¨ O
1 �<�,� �> �/0(,0�! ,—F

���� ��¦>Ó�!57%�! ,B
� .*�+.��<� �
�&1��.��

‘�’� i�k�� T��X���b� o�_�������� 	���� �������������� ���� ����������� Y��Y������� ��� ����� @@� ”�� "eW`�� :eam�� ]SVgcF̀�
=�h� iF�YYB�=a>QC�h�ACQiB

‘=’� UBS�B� ‚X��b���_F� …B‰B� ������_�B� "SVXs_STScbgYSTWga� mUVa_gUVW� bU� S`bSTga� `Sgacgbgabgg� 6!j9 jZ�� U�Wb�F�
‰B� �AC�Y�h�Aa�iB

‘Q’� •B�B�†������_B� "|l| �| �cgU—_UmmW�cTXeYSmsSbgab[bWe�`g`[gam�� ‰v^F� �B�h�AR?iB
‘�’� ]BdB� N�O����_�F� •B•B� •����F� UBSB� †��O����_�F� ‚BTB� d_���_�� ‡X����� ������������� ��������W����� ���_��@@�

ZiT��6 \ �]]]f�� \aS_—Ubghea`Ygga�mU[ga_gUVW!�=a�h=iF�YYB�=Ca>=CA�h�AA�iB
‘�’� •B…B� SW§������_B� S��������b���� �����b�F� �Y����§������� 	�§�_��� ���O������ %� ����� ������ �����b��� �_����_� _�

���������� � �>� ��@@� ZiT��6 \ �]]]f�� \aS_—Ubghea`Ygga�mU[ga_gUVW!�•�� hQiF�YYB�=C�>=a=�h�AACiB
‘C’� •B‰B� ��Y��W�F� oB‰B� e���bF� •B•B� ���b�Y�_B�laVX_Wc� SVSTU�� tgiWYS|Yegmghebg� TVU`[WTS`[g�� ����F� d_���>�

e���b�_�bB�=�?�Y�h=??=iB
‘a’� TB‚B� •��b�_F� ‡B‚B� ���b����_B� S������������b���� ���Wb�W��� %� ���� �������� ���b��������� �Y��b����

Y��WY��_�b��b�_�O�WYY��‚d•T•d�@@�Pe�pY`sga_gmab[�� ��[aS_��ˆgigYg!� �Œ�h�iF�YYB� �QC=>�QaA�h�AaRiB
‘R’� •B�B� †������_F� ‚B‰B� v��b�_B� ��X��_�������� %� Y��� �������� ��	����� _� ��������������� O�WYY�� ‚ •̈T•d�@@� fS`[ �

sSVXs_STScbgYSTWe� Y_g`[UVVST� ��sVgSbSY}� \STWga� ma[ScgYg!� Vga—g_STUbggU!� Y_g[a_gg�̂ XbY[`WSbUVbSg�s_geScbS`[g�
mU[ga_gUVST!�U�_���X���bF�YYB� ��C>�QQ�h�AR�iB

‘A’� oB‰B� e��€�bF� •B•B� ���b�Y�_F� ‰B‡B� •��W�����bF� ‰B•B� ����F� •BoB� ‰����bB� S���������� ���� %� ���� ������ �b��
����������	�b��_�W��Y��Wb���‚d•T•dB� ����F� �_���>e���b�_�bB� �C=�YB�h�AAAiB

‘�?’� oB�T����W���F� �B�‰����¿W���F� ]B�N�O����_�B� ]		���� � 	����� o�_������� 	��� � �������������� ��� ���� ‰���X�W���
����������� � 	������@@� "eW`�� ][U[�� ]SV�� h�iB�AaF�YY� �Q�>�QQ�h�ARCiB

‘��’� UBdB� o§�WX��b�F� ]BdB� N�O����_�F� •B‰B� d����_���F� �B‚B� …�Y��_F� ‚B•B� ‚���b��B� •��������� ������F�O������F� �W���
%�_���W��� ��� �_����_�� ����W����� ���_��@@� ZiT�� 6 \ �]]]f�� \aS_—Ubghea`Ygga�� mU[ga_gUVW�� �X� hAiF� YYB� ���a>��C��
h�ARQiB

‘�=’� dB•B� •������bF� ‡B‰B� ‰��b�_�b��F� oB‰B� e���bF� •BŽ�B� •W��W��B� e�§�b�� b��� ������ _�����_����� %� ��b����§���
���W_������_���W��� � ����W�����W���W�@@� tgiWYU���YegmgWU�[Ta_cS—S�[gVU�� �Œ�hQiF�YYB��CA>�a��h=?��iB

‘�Q’� •BdB� S������_F� �B‚B� U��� �_F� ŽWBdB� N�_���B� ����b��Y����������� ���b�������b�� ����_���� Y����������
��X��X�������� ���	��b��� �� _� Y��WY��_����b��� ��Y�� ‚d•T•d� @@� tgigYU� �� [gaebgYU�sSVXs_STScbgYST!� �Y� hQiF�
YYB�QCA>QA=h�AA�iB

‘��’� �B�B�…�����bB� S��������b_�§���� �����b���� ������ ��������_������ _� b������ �_����O�� ������ @@� \aS_—Ubghea`Ygga��
mU[ga_gUVW!� • � � h=iF�YYB� �A�Q>�A�a�h�AA=iB

‘��’� oB‰B� e��€�bF� …B•B� �W��_�b�F� …BoB�ŽW��������F� …BŽ�B�‰�§����_�b�B� ����b�_�� ��	�b��� W� b�������b�� ����F�
v����%�§������_��� ����� b�������b��_�b������@@�e�§�b��%� ��������_�����O������B� ��� h=iF�YYB�Q��>QC?�h=?�?iB

oB‰B�e���b�F�…B•B��W��_�b�=F�dB•B�•������b�F�‡B‰B�‰��b�_�b���

�CDABJ���QKS?IJ�� �@BKCPCKBJB?�@��E�TSPQ�BKC?I� �@E�HK@IK��E�
ƒ?ASHBQ��SPHC?BD�?@��?@� �K��HC?GK

EQasU_[mab[�Sˆ�"eW`gh`�Ubc�:eamg`[_W�Sˆ�]SVgc�][U[a�
U[�[ea� jU`WV�][aˆUbWY�"_a:U_sU[egUb�\U[gSbUV�qbgTa_`g[W!

{€!� ]eaTheabYS�][_�!�ZTUbS|t_UbYgT`Y!� €Š?'•!� qY_Ugba!�a|�mUgV}�̂ _agY•sX�gˆ�XU‚
z� QasU_[mab[�S ˆ�#acghUV�ZbˆS_mU[gh`!� #acghUV�Ubc�9gSVS—ghUV�"eW`gh`�

U[�ZTUbS|t_UbYgT`Y�\U[gSbUV�#acghUV�qbgTa_`g[W!
z!�uUVW[`YU�][_�!�ZTUbS|t_UbYgT`Y!� €Š?'•!� qY_Ugba!�a|mUgV}�V[X_ST`YU•—mUgV�hSm

‰������ �	�Y����� ��	����� �	���Y��� X�� X���W��� ���� ����W����� ��������� ����������O� ��Y�������� ��	�W����� �	���Y����
h�T�QgF�T��¬� i� ��_��X���� �Y���	���B� ���� ��	�W������ 	����Y��Y������������ �	�����O��������� 	���YW������������ ����W���_���

��Y�� ����X���� ����������B� T����� ��� ����Y��Y����� �������>ÎW������������ 	���W���� ��Y��������� �	���������������� �	�
Y�������	����F�����•���� ���������������	��W��������������������Y��������������_��X��������W�����B

mailto:freik@pu.if.ua
mailto:lturovska@gmail.com


<‹P���� d��U� �a=A>��=R

‡B‚B�K%-!(F�‰BdB�˜.�./ '(F�dB‰B� f0JI('3F�‡Bd‡B�4070-F�TB‚B�z!(!�!

d�!;-" !����$� !����0��$q!)-# %"4�2#3�  � �"���.� �
6� 	4 5�� 6	7�� 6

��G����� ��&5�.�&	��� ������*��1�1��4����2&*&�&�D��+���&!� H�*&G�&!�?y?zz�4�����!�$*.�C��1 �
&�&��4��&��	���.�&�z!�a|mUgV}�cahUbU[~seW`•XbgT�YgaT�XU

<� /! %3� �0u0,%� /05"%/L. %� ,.*7.�!,�� %� %� E!50-%� &!".L 05,%� 05-%,'� ,�107"!-(')� D!&� \c=? Q� -� )0/%�
�.!(J%3 010�5' ,.&��7�'�,.*7.�!,��!)�%&0,.�*%E 08�-',�'*('� -%/� �???£K�/0� �C??£K� %�,�'-!"05,%� -%/�=�/0�
�C� )-'"' B� 40(!&! 0F� y0� �.!(J%3 '3� 5' ,.&� 5'!1.*� \�>K1=? Q� %� \�>H=? Q� 7�0,%(!M� -� (%"I(!� 5,!/%3� %�
7�'&-0/',I� /0� �,-0�.  +� /0/!,(0-')F� y0/0� ".1(07"!-(')� D!&F� ,!(')� +(� H=? QF� *.,!".-010� )�0*�� %�
' ,.�*.,!"%/%-� !"6*% %6� %� )�0*�F� +(%�7�'� u%"I{� -'50(0,.*7.�!,�� ')� �.L'*!)�57%(!  +� �0&7!/!6,I5+� %�
�,-0�66,I� ,�107"!-(%� 570"�('B� H'(0�'5,!  +� �.!(J%3 08� 5�*%{%� \�>K1=? Q>H=? Q� h. .�1.,'E '3� -')%/�
�.!(J%8� 5,! 0-',I� aQ?� (‹LF� y0� /0&-0"+M� -L.� 7�'� ,.*7.�!,��!)� -%/� �Q??£K� 0,�'*�-!,'� 5("!/'� *%5,+,I�
"'{.�,�107"!-(%�(.�!*%E %�D!&'B

P"6E0-%�5"0-!V��.!(J%3 '3�5' ,.&F�0,�'*!  +�,�107"!-(')�D!&B

=1&11��C.�1�C�	&��.�*��&�5�G� zy�?€�z?'x‚�C*� ��1&��.��*���� '{�?ƒ�z?'x�

/��$)

H'(0�'5,!  +� *.,0/'('� �.!(J%3 010� 57%(!  +�
/0&-0"+M� 0,�'*!,'� (0*7!(, %� *!,.�%!"'� &�
*%(�0�0&*%� '*'� &.� !*'� u.&� ,�'-!"010
�0&*."6-!  +� -')%/ ')� 70�0{(%-F� & '&','� E!5� %�
,.*7.�!,���� 5' ,.&�� ,�107"!-(')� *!,.�%!"%-� ‘ �F�=F�Q’B�
}1%/ 0�&��.&�"I,!,!*'� /05"%/L.  +� �%& ')� �.!(J%3 ')�
5("!/%-� ‘�’F� 05 0- �� �0"I� -� & 'L.  %� ,.*7.�!,��'�
5' ,.&�� 1�!M� . .�1.,'E '3� -')%/� -'(0�'5,! 08�
�.!(J%8F� +('3� *0L !� 0J% ','� &!� -."'E' 06� . ,!"I7%8�
�,-0�.  +�0/.�L�-! ')�D!&� ‘�F�C’B

}� % {010� u0(�F� +(� 70(!&! 0� -� �0u0,!)� ‘aF� R’F

t!+- %5,I� �%/(08� D!&'� -� 7�.50-! %3� {'),%� & !E 0�
70".1{�M� ,�! 570�,�-!  +� �.!1�6E')� (0*70 . ,%-� %�
�5!/(�� 70�0{(%-F� y0� ,!(0L� 57�'+M� & 'L.  6�
,.*7.�!,��'� %� E!5�� 5' ,.&�B� s/ !(F� /"+�
J%".57�+*0-! 010� D0�*�-!  +� 5,��(,��'�
(0*70&'J%3 010� *!,.�%!"�� {"+)0*� �.!(J%3 010�
5' ,.&�F�  .0u)%/ !� % D0�*!J%+� 7�0� (% .,'(��
D!&0�,-0�.  +��� -%/70-%/ %3�70�0{(0-08�5�*%{%B

H')0/+E'�&� *%�(�-! I� -'50(010�,.7"0-010� .D.(,��
7�'� 0,�'*!  %� ,�107"!-(')� D!&� �� 5�*%{!)F� y0�
*%5,+,I� ".1(07"!-(%� (0*70 . ,'F�  !*'� u�"0�
7�0-./. 0� /05"%/L.  +� D%&'(0>)%*%E ')� 7!�!*.,�%-�
�.!(J%3 010�7�0J.5��-�  !5,�7 ')�5'5,.*!)V

}\��g�H=?Q� mr\��g�\�=?Q�g�=H�h‹t�x�>�??� (‹LF�f!/�x� �A=��0Ki� ‘�—�C’� h�i
=\��g�K1=?Q�mŸ�=���g�\�=?Q� h‹t�x�>�Q?� (‹LF�f!/�x�=�aR0Ki� ‘�’� h=i

�\c�g�H=?Q�g�K1=?Q� >Ÿ��=\�=?Q� g=K1HB� h‹t�x�>aQ?� (‹LF�f!/�x�=�RC0Ki� ‘�’� hQi

‹05"%/L.  +� 050u"'-05,.3� (% .,'('� D%&'(0>�
)%*%E 010� 7.�.,-0�.  +� 7�'�  !1�%-!  %� &!& !E. ')�
�.!(J%3 ')� 5�*%{.3� *0L.� %5,0, 0� �0&{'�','�
,.) 0"01%E %� *0L"'-05,%� D0�*�-!  +� �%& ')�
(.�!*%E ')�-'�0u%-� !�05 0-%�0(5'/��!"6*% %6B

Z�� �#����#-"��#� .��!p"%# �
p!�-�po���0

‹"+� -'10,0-".  +� .(57.�'*. ,!"I ')� &�!&(%-

-'(0�'5,0-�-!"'5+� 70�0{('�K1=? QF�H=? Q�%�!"6*% %M-!�
7�/�!� h�0&*%�� &.� !� ?F?�� **iB� G0&*."6-!  +�
70�0{(%-� &/%35 6-!-5+�  !� 7"! .,!� 0*�� *"' %�  !�
7�0,+&%� �� )-'"' B� G.L'*'� 57%(!  +� 70�0{(%-� -(!&! %�
-�,!u"'J%� �B

K7%(!  +� 70�0{(%-� 7�0-0/'"05+� -� 1�!D%,0-0*��
,'1"%� u.&� &!)'5 08� !,*05D.�'B� 4!�!*.,�'� �0u0E08�
&0 '� �?Z�?ZQ?� **B� f.*7.�!,��!� �0u0E08� &0 '�
0J% 6-!"!5+� 7%�0*.,�'E '*� *.,0/0*B
G. ,1. %-5I('3� 5,��(,�� 0>D!&0-'3� ! !"%&

s50u"'-05,%��,-0�.  +�,�107"!-(')�D!&BBB

`#;-",0� �
B�G.L'*'�57%(!  +� 70�0{(%-�%��.&�"I,!,'��. ,1. %-5I(010�D!&0-010�! !"%&� lllllllllllllll

K'5,.*!�\��hQ?•i�g�K1=? Q�
ha?•i s,�'*! %�D!&'

K'5,.*!�\��hQ�FR•i�g�
K1=? Q�hQQF�•i�g�H=? Q�

hQ?Fa•i
s,�'*! %�D!&'

�Q??£K �� *' B \�—�K1=? Q �???£K ��*' B \�—�\�=? Q—�K1—�K1H?Q
��??£K ��*' B \�—�K1=? Q ��??£K ��*' B \c—� \ �F?Q—�K1H—�K1H?Q
��??£K =—��—�R—� �C�*' \�CK1—�\�=K1—�\�=? Q �Q??£K ��*' B K1H—�\�=? Q
�C??£K ��*' B \�RK1—�K1=K—�\�=? Q—�K1 ��??£K �� *' B K1H—�\�=? Q

��??£K ��*' B K1H—�\�=? Q
�C??£K ��*' B K1H—�\�=? Q

7�0-0/'-5+�  !� /'D�!(,0*.,�%� ‹Gst>�� &� *%/ '*�
-'7�0*% 6-!  +*� h(�0(� 5(! �-!  +� ?F?�£F� E!5�
.(570&'J%8� }5iB� ‹"+� �0&{'D�0-('� �. ,1. 01�!*� u�"!�
-'(0�'5,! !� 7�01�!*!� ‰���� &� u!&06� /! ')� d�oo�
�oe>=B

���� a%�)��".���#-*��� ��3$-*�#�"��#�'4 �
!;q! !����0

}� 1�!D%(��  !� �'5B� �� *0L !� u!E','F� y0� 7�'�
&u%"I{.  %� E!5�� %&0,.�*%E 08� -',�'*('� 7�'�
,.*7.�!,��%� ��??£K� -� 5'5,.*%� K1=? Q>\�� &*. {�M,I5+�
(%"I(%5,I� -')%/ ')� D!&F� y0� 5�7�0-0/L�M,I5+�
�,-0�.  +*� \�=? Q� %� -'/%".  +*� *.,!".-010� K1F� y0�
5-%/E',I� 7�0� 7�0,%(!  +� !"6*0>,.�*%E 010

	 � � �� � É � �?
p� �� �?�
���

R?�
a?�
C?

&0�
�� � > �

���
!� �

C?
�?

7� “ � �?

c� , >c � €� f

& � ¦
Ø� R�
� � ö�{

&0
��

�?

?

}s

��

�? � �

?� >�

�?�

�?

>H>

f >>€>>1̧ x¦x	

50
Ç� ���
��

� � � ���

�?�

?

¶

�?
�

��
c

�� �C

�F�*% 
b"��� ��� }!".L %5,I� -*%5,�� 05 0- ')� D!&� -� 5'5,.*%�
K1=? Q>\�� -%/� E!5�� -',�'*('� 7�'� ,.*7.�!,��%�
��??£KB

�Q?? ��?? ��?? �C??

�F� 5
b"��� ��� }!".L %5,I� -*%5,�� 05 0- ')� D!&� -� 5'5,.*%�
K1=? Q>\c� � � 7 � ,.*7.�!,��'� -� % ,.�-!"%� �Q??£K>�
�C??£K�%�E!5��-',�'*('���)-B

-%/ 0-".  +� K1=? QB� Q� *!"6 (!� ,!(0L� -'/ 0F� y0� /! .�
7.�.,-0�.  +� &!-.�{�M,I5+�  !� a�� Ü � 7%5"+� �� )-'"' �
%&0,.�*%E 08�-',�'*('� 7�'� J%3�,.*7.�!,��%F� )0E!� /"+�
70- 010� &!-.�{.  +� 70,�%u !� -',�'*(!� u%"I{.� R�
)-'"' B� G.&�"I,!,'� �. ,1. %-5I(010� D!&0-010� ! !"%&��
h,!u"B�i� 70(!&�6,IF� y0� -� 7�0J.5%� �.!(J%8��,-0�6M,I5+�
(%"I(!�7.�.)%/ ')� ' ,.�*.,!"%/%-�V� \�RK1�F� \�=K1F�+(%�&�
E!50*� & '(!6,I� - !5"%/0(� 0('5".  +� !,0*%-
!"6*% %6�/0�\�=? QB

‹"+� u%"I{� /.,!"I 010� -'-E.  +� 7�0J.5�
�,-0�.  +� % ,.�*.,!"%/ ')� D!&� ,!� �,0E .  +�
,.*7.�!,�� 010� 70�01�� �,-0�.  +� 0(5'/�� !"6*% %6�
u�"0� 7�0-./. 0� /05"%/L.  +� ,.*7.�!,�� 08�
&!".L 05,%� 5,�7. +� 7.�.,-0�.  +� -� /! %3�5'5,.*%�7�'�
E!5%�%&0,.�*%E 08�-',�'*('��� )-'"' 'B

‹05"%/L.  +� &!".L 05,%� 7�0J.5%-� !"6*0>
,.�*%E 010� -%/ 0-".  +� K1=? Q� -%/� ,.*7.�!,��'�
h�'5B�=F� ,!u"B� ci�70(!&�MF� y0� �.!(J%+� 70E' !M,I5+� 7�'

mailto:decanat_phys@univ.kiev.ua


sB\B�K%-!(�F� ºBÐB� ˜.�./ '(�F�cBzB�f0JI('3�,!�% B

���

A?
R?
a?
C?
�?
�?
[d
��
��
?

�??
A?
R?

� a?
�� ;ª
�� �?�

�?�
[d�
=?�
�?
?

b"��� QB� }!".L %5,I� -*%5,�� 05 0- ')� D!&� -� 5'5,.*%�
H=? Q>\�� -%/�,.*7.�!,��'� -� % ,.�-!"%�A??£K>��??£K�
%�E!5��-',�'*('���)-B

,.*7.�!,��%� 70 !/� ��??�£KF� %� 7�'� �C??�£K�
&!-.�{�M,I5+�7�!(,'E 0�70- %5,6B

Š ,!"I7%+� ,!� !/%!u!,'E !� ,.*7.�!,��!F�
�0&�!)0-! %� &!� �.!(J%M6� h=i� -'y.F�  %L� -%/70-%/ %�
)!�!(,.�'5,'('� /"+� �.!(J%8� h�iB� s/ !(F� -&!M*0/%+� h�i�
70E' !M,I5+� 7�'� ,.*7.�!,��%� �=??�£KF� -� ,03� E!5F� +(
h=i>"'{.� 7�'� ��??�£KB� “.� 70+5 6M,I5+� ,'*F� y0� +(�
!"6*% %3� hf7"� x� CC?�£KiF� ,!(� %� 0(5'/� u0��� hf7"� x�
��?�£Ki� & !)0/+,I5+� -� �%/(0*�� 5,! %� %F� 0,L.F� *!6,I�
%5,0, 0� u%"I{� -'50(�� 7"0y�� *.LD!& 010� (0 ,!(,�B�
“.� 0& !E!MF� y0�  !+- %5,I� 0(5'/�� u0��� -� 5�*%{%�
0(5'/�� )�0*��&� !"6*% %M*� *0L.�70"%7{','� (% .,'E %�
)!�!(,.�'5,'('�7�0J.5��-%/ 0-".  +B

f!('*� E' 0*F�  !� &!("6E %3� 5,!/%8� u�"0�
7�0-./. 0� /05"%/L.  +� (% .,'E 08� &!".L 05,%�
�,-0�.  +� ,�107"!-(')� D!&� -� 70,�%3 %3� 5'5,.*%� \�>�
1e=d Q�/ =d Q�

G.&�"I,!,'� �. ,1. %-5I(010� D!&0-010� ! !"%&��
0,�'*! ')� &�!&(%-� h�'5B� �i� 70(!&!"'F� y0� �,-0�.  +�
0(5'/�� !"6*% %6� -� 5'5,.*%� K1=s&>H=s&>\��
70E' !M,I5+� 7�'� ,.*7.�!,��%� ��??�£KB� •(� *0L !�
u!E','�  !� �'5B� �F� -L.� 7�'� ,.*7.�!,��%� �Q??£KF�-*%5,�
7�0/�(,%-� �.!(J%8� /05+1!M� *!(5'*!"I 010� & !E.  +F�
y0� 5-%/E',I� 7�0� 70- .� 7�0,%(!  %� )%*%E 08� -&!M*0/%8B�
4�'E0*�F� 7�'� ,.*7.�!,��%� �???£K� -%/ 0-". '3�
*.,!".-'3� )�0*� �,-0�6M� % ,.�*.,!""%/ .� &€M/ !  +� &�
!"6*% %M*F� +(%F� 7�'� /05+1 .  %���??£K� �0&7!/!6,I5+
&��,-0�.  +*�0(5'/��!"6*% %6�%�*0 0u0�'/��)�0*�B

•(� *0L !� 70*%,','F� �.!(J%+� -� 70,�%3 %3� 5'5,.*%

��

��
� !
ž

‡
?Q
�

��

8 "# ��
‡

�

��

��
�
�

9
�‡ ��

�$
��

�

�
�

! �
% % &

�…i

' �

�

��

Ø

(
)
�

��

��
* #

+
#

�

���
,�
- ��

�� ��
� '�

�© . /
��

0
��
�

��¨  ̈��

�� �� Z� �� Z� �� Z� �� Z� �� Z� “� Z
�???� ��??� �=??� �Q??� ��??� ��??� �C??

��³�
G'5B� �B� }!".L %5,I� -*%5,��05 0- ')�D!&� -�5'5,.*%�
K1=?&>H =? Q>\�� � � 7 � ,.*7.�!,��'� -� % ,.�-!"%�
�???£K>�C??£K�7�'�E!5%�-',�'*('��� )-B

7�0,%(!M�  !u!1!,0� {-'/{.F� {-'/(%5,I� -&!M*0/%8� *%L�
(0*70 . ,!*'� 7%/-'y�M,I5+�%� -'/%"+M,I5+�,�107"!-(!�
D!&!� K1HB� <� 70�%- +  %� &� 70/-%3 '*'� 5'5,.*!*'�
5705,.�%1!M,I5+� & 'L.  +� ,.*7.�!,��'� 70- 010�
7�0)0/L.  +� �.!(J%8�  !� =??£KB� ‹! %� �.&�"I,!,'�
7%/,-.�/L�6,I� 7�'7�y.  +� 7�0� 70&','- '3� - .50(�
0(5'/�� u0���  !� (% .,'(�� !"6*0,.�*'E.5(010�
-%/ 0-".  +�0(5'/��)�0*�B

f!('*� E' 0*F� -'(0�'5,!  +� 70,�%3 08� 5'5,.*'�
K1=? Q>H=? Q>\�� /0&-0"+M� 0E%(�-!,'� 0,�'*!  +�
,�107"!-(010� (0*70&'J%3 010� *!,.�%!"�
h,.*7.�!,��!� 7"!-".  +� u"'&I(0� =�??�£K� ‘A’i� 7�'�
,.*7.�!,��!)� 5' ,.&�� -%/� �Q??�£KF� y0� & !E 0�
7.�.-'y�M� �%& 'J6� *%L� ,.*7.�!,��06� 57%(!  +� %�
,.*7.�!,��06� 7"!-".  +� /"+� ! !"01%E ')� *!,.�%!"%-�
5' ,.&0-! ')�u.&�.!(J%3 '*�57050u0*B

/"��! %"

�B� 40(!&! 0F� y0� --./.  +� 0(5'/�� u0��� -� {'),�� \�>K1=? Vi�
& 'L�M� ,.*7.�!,���� 70E!,(�� D0�*�-!  +� -� 5'5,.*%�
0(5'/�� !"6*% %6� &� ��??�£K� /0� ��??�£K� %� /0&-0"+M�
0,�'*!,'�5�*%{� *0 0u0�'/�� )�0*��,!�0(5'/��!"6*% %6�
7�'�,.*7.�!,��%� �Q??£K� 7�0,+10*���>)�)-'"' B

=B� f!(.� & 'L.  +� ,.*7.�!,��'� 5' ,.&�� ,�107"!-(')� D!E�
70+5 6M,I5+� 70�%- + 0�  '&I('*'� ,.*7.�!,��!*'�
7"!-".  +� !"6*% %6� ,!� 0(5'/�� u0��F� �0&7"!-'� +(')�
D0�*�6,I�  !/&-'E!3 0� �0&-' . �� 70-.�) 6�
*.LD!& 010� (0 ,!(,�F� y0F� -� 5-06� E.�1�F� -./.� /0�
&u%"I{.  +� {-'/(05,%� -&!M*0/%8F� "0(!"I 010�
7%/-'y.  +� ,.*7.�!,��'� %� !(,'-!J%8� �.!(J%3� &!� �E!5,6

s50u"'-05,%��,-0�.  +�,�107"!-(')�D!&BB

K1=? QB
H'(0�'5,!  +� 70,�%3 08� 5'5,.*'�
/0&-0"+M� 0E%(�-!,'� 0,�'*!  +�
(0*70&'J%3 010� *!,.�%!"�� 5'5,.*'� \�=? Q>K1H�
,.*7.�!,��!)�5' ,.&��-%/� �Q??�£KB

=��&������� � %5% @� h %�
K1=? Q>H=? Q>\��*������� �<� �> �!57%�' �%—�
,�107"!-(07` @{—� ��3!� | �(! /'/!,�D%&B>*!1B�  !�(F�/0J. ,—�

C?PBk.5���G� ˆ�# � �¸ �57%-�0u%, '(�(!D./�'—
�&1*&� ,��� � > � /0(,0�� D-'(0>*!,.*!,7E  )�  !�(F�
7�0D.50�B� V

‘�’� †��n���†���F� •��O¿W���†���OF� ��W¿W��†���OF� ”��Î���O����OF� ��W	��O�‰��F�Ž��� ����F� d�������������š�W�����
� 	�N�	��������‰����������•����‰�����������F� ��R�h=?�QiB

‘=’� ���O���O� w��O�F� w��n��� �W�XF� ”��Z��O� ����XF� NW����O� Ž��O�F� ‰��������� ���� ������ ���� �������� �=Rh�>=iF�
�R�� h=?��iB

‘Q’� �B…BF�šB†B� …��F� •BšB� ”��OF����������d�������������QRhaiF� �CA�� h=?�=iB
‘�’� �BTB� ˜0� 0u�(F� \B~B�4070-F�cB$B�P!&0F�HB\�Bz!(!�!F�H%5 '(� ('8-5I(010�� %-.�5',.,��Q� h=??AiB
‘�’� ¤B�4�'10L' F�GB�‹.D&3F�ˆ'*'E.5(!+�,.�*0/' !*'(!�ht!�(!F� t0-05'u'�5(F� �ACCiB
‘C’� \B‹B�}'*0 F� tB$B�•.y. (0F�$'&'E.5(!+�)'*'+V�<E.u '(�/"+�-�&0-�hˆ'*'+F� z05(-!F�=???iB
‘a’� \B~B�4070-F� \B~B�P".7(0F�KBHB� ˜0� 0u�(F�HB\B�z!(!�!F�z!,.�'!"0-./. '.�CF�=?h=?�=iB
‘R’� \B~B�4070-F�KBHB�˜0� 0u�(F�\B~B�z'5 '(F�HB•B�z!�('-F�z!,.�'!"0-./. '.� ��F� �Ch=??AiB
‘A’� …B���Y��F�‡BšB�S��YY�F� ����š�W����� � 	 ���������� ��������������� �ah=iF� �?Ah�AR�iB

‡B‚B� ��_�bF�‰BdB� ��������bF�dB‰B�����b��F�‚BŽWB���Y�_F�•B‚B�‰�b���

�QK��KIH�?JC?B?KA��E�iKECJIB�CD��QJAKA�?@�BQK� �DABKS
:;��<�� ��=�� �

lU_U`�]eaTheabYS�\U[gSbUV�qbgTa_`g[W�Sˆ�RWgT!� qY_Ugba!�
a|mUgV}�cahUbU[�seW`•XbgT��YgaT��XU

�@� BQ?A� PJPKC� ‹K� ?@RKAB?…JBKG� BQK� BKSPKCJBHCK� J@G� B?SK� GKPK@GK@IK� �E�FGHIJB?�@� CKECJIB�CD� T��� •� PQJAKA�
GHC?@…�BQK�AD@BQKA?A�CKJIB?�@�JB�BKSPKCJBHCKA��E�?A�BQKCSJ��Q��G?@…�EC�S� ����³��B�� �m��³��J@G�J�GHCJB?�@��E���B�
�m� S?@HBKA�� �B�?A�AQ�‹@�BQJB�BQK�AD@BQKA?A�CKJIB?�@� �E�T���C�� •� J@G�T��ƒ�� •� �IIHCA�?@�AKRKCJ�� ABJ…KA�J@G� �KJGA�B��
BQK� E�CSJB?�@� �E�JGG?B?�@J�t� �@� EHA?W�K� PQJAKA� AHIQ� JA� ƒ�� •t� IQC�S?HS� SKBJ�� J@G� J�HS?@HS� J@G� IQC�S?HS�
D@BKCSKBJ�?G?R�BQJB�JB�J�Q?…Q�BKSPKCJBHCK�A?@BKC?@…�GKIJD�S�GKA�B��E�CS�CKECJIB�CD�I�SP�H@GA�� LA?@…�BQK�CKJIB?�@�
S?ŠBHCK�T���C�� •� �ƒ�� •� <�K@KC…D�D?K�G� �E�BQK�CKJIB?�@� ?A� �•��M‰t� J���‹?@…�JB�BKSPKCJBHCKA�EC�S� �•��³��B�� �WBJ?@�
E�CSH�JB?�@A�I�@BJ?@��@�D�CKECJIB�CD�IKCJS?I�PQJAK�

‡KD‹�CGA•�W�C�@��Š?GKt� J�HS?@HS��Š?GKt� IQC�S?HS��Š?GKt�CKJIB?�@�AD@BQKA?At�CKECJIB�CD�PQJAK�



<‹P��QAB=�CVC=�BQRQ� d��U� �a=A>��=R

‹BzB�$�.8(F�zB4B�•.-(� F�HB‰B�p03E�(F�•B‹B�~�E'{' 

]�"��#-!4�.�5�"+�#�#-�3�p�2�%��!'�)�p�"���."�$�-�q! #�"4�� �
 �p)#-��"4�$�{#��� ��-��$�%�"��#-#4�„@�K•>@

$*��&*C&1���� ��&5�.�&	��� ������*��1�1��4����,&��	��=1�‰&���&! �
��	��D��+���&!� {€!�<�&�.|F*&�������!� €Š???!� H�*&G�&!�a|mUgV}�̂ h``•sX�gˆ�XU

t!� 05 0-%� &!7�070 0-! ')� (�'5,!"0(-!&%)%*%E ')� D0�*�"� /"+� ".10-! ')� *! 1! 0*� (�'5,!"%-� 7>�
†���V‰�� ,!� Y>†���V‰�� �0&�!)0-! 0� &!".L 05,%� (0 J. ,�!J%8�7.�.-!L!6E')� ,0E(0-')� /.D.(,%-F� -%"I ')�
 05%8-�,!�)0""%-5I(08�(0 J. ,�!J%8�-%/�-*%5,��".1�6E08�/0*%{('�z7B� 4%/,-.�/L. 0�/0 0� ��/%6�*! 1! �B�
40(!&! 0F�y0�-%/7!"�(�'5,!"%-��>†���V‰����7!�%����7�'&-0/',I�/0�&*. {.  +� (0 J. ,�!J%8�.".(,�0 %-F�!�
�� (�'5,!"!)�Y>†���V‰�ƒ��Ÿ�*!M�*%5J.�&�05,!  +�05 0- ')� 05%8-�5,��*�B

=1&11��C.�1�C�	&��.�*��&�5�G�z{�?€�z?'x‚�C*� ��1&��.��*���� '{�?ƒ�z?'x�

/��$)

“' (�5.". %/�M�0/ '*�&�7.�57.(,'- ')�*!,.�%!"%-�
,-.�/0,%"I 08� .".(,�0 %('B� H% � -'(0�'5,0-�M,I5+� /"+�
5,-0�.  +� "!&.� ')� .(�! %-F� % L.(J%3 ')�
5-%,"0/%0/%-F� 5J' ,'"+J%3 ')� /!,E'(%-F
D0,0�.&'5,0�%-F� /L.�."� 570 ,!  010� %� (01.�. , 010�
-'7�0*% 6-!  +� �� 5' %3� 0u"!5,%� 57.(,�!� ‘�F� =’B� P�%*�
,010F�†���V‰��M�/05',I�/0u�'*�"6*% 0D0�0*� ‘Q’B

ˆ!�!(,.� 06�050u"'-%5,6�†����‰��M�  !+- %5,I���
57.(,�!)� 07,'E 010� 701"' !  +� ,!� "6*% .5J. J%8� ¬Õ�
z>5*�1'� &� *!(5'*�*0*� -� 0(0"%� =FQ� .H� h�'5B� �iF� +(!�
&�*0-". !� - �,�%{ I0J. ,�0-'*'� 7.�.)0/!*'� -�
30 !)� z7=g� ‘a’B� 4�'�JI0*�� *!�1! .JI���†�����,-0�6M�
!(J.7,0� %� J. ,�'F� 05 0- '3� 5,! � +(')�
�0&,!{0-! '3�  !� -%/5,! %� ?FQ� .H� -%/� (�!6� -!". , 08�
&0 'B� t!,0*%5,IF� 7�0-%/ %5,I� {!�%-� �� †���V‰��  .�
,%"I('�&!"'{!M,I5+� .".(,�0  06F� !".� 3�&u%"I{�M,I5+�
�� /.(%"I(!� �!&%-� h,!u"B� �iF� y0� *0L !� 70+5 ','�
 !5,�7 '*�E' 0*� ‘C’B

z!�1! .JI� -)0/',I� &!� 5).*06� &!*%y.  +� ��
(!,%0  �� 7%/1�!,(�F� &!*%y!6E'F� 7.�.-!L 0F� -!(! 5%8�
J' (�� jiª � B� }!�-!L'*0F� y0� �� �0&7"!- ')� (�'5,!"!)�
†���� -0 '� & !)0/+,I5+� 7.�.-!L 0� �� -%/qM* 0*�

•§�� h1"'u0(%�

&� 70&','- '*'

5,! %&!�+/L. 0*��

�,-0�66E'� !50J%!,'

/-0(�!, 0�

!(J.7,0�'iF

0/ 0(�!, 0� &!�+/L. '*'� -!(! 5%+*'� 5.". �� •O��

h*%"(%� /0 0�'i� ‘R’B� }!*%y!6E'� -!(! 5%8� J' (�F� z7

57�'E' +M� �0&7!/� !50J%!,%-� ª �… † C�����i � F� 7�'-0/+E'�

/0� -'-%"I .  +� &� 8)� 5("!/�� /0 0� ')� J. ,�%-� j]a! � y0

3� &�*0-"6M�/.+(.� &�05,!  +� .".(,�0  08� 7�0-%/ 05,%�
‘C’B

}!�-!L'*0F� y0� *!�1! .JI� 7�!(,'E 0�  .� -7"'-!M�
 !� % ,. 5'- %5,IF� D0�*�� %� . .�1.,'E .� 70"0L.  +�
u"!(', 08� H>5*�1'� h�'5B� �iB� “.� -(!&�M�  !� 0/ !(0-��
7�'�0/�� (�!30-010� -'7�0*% 6-!  +� &�!&(%-� †���� %�
†����‰�B

Uƒ?F�-B0B

b"��� ��� K7.(,�'� "6*% .5J. J%8� u.&/0*%{(0-010�
†����%�†���V‰�� ‘�F� �’B

`#;-",0� �
‹! %�7�0�,'7�%� -."'E' �� 7�0-%/ 05,%� (�'5,!"%-

}�!&0( †��� †���V‰�
f'7�7�0-%/ 05,% À À
4�0-%/ %5,IF�
s*€ ��5*€ � ÐÑ€A =����?2R
U‰�F�5*€ � ? Q>~ �R

: � :

Z� �

C�%

z7=

| ” – ˆ
%� c
%� %�

�Z� Œ�
?� “��
%� %

	�‚Fhvi

G'5B�=B� K).*!� .".(,�0  ')� 7.�.)0/%-� �� (�'5,!"!)�
†���V‰�� ‘�?’B

Š .�1.,'E %� �%- %� �� (�'5,!"!)�†���V‰��=FQ�—�=—�a�
%� =FCa�.H� M� �.&�"I,!,0*� 7.�.)0/%-� .".(,�0 %-� &�
05 0- 010� C\ª� hvi� z7� �� &u�/L. %� 5,! '� h�'5B�=F�
7.�.)0/'� �>QiB� }1%/ 0� ‘A’F� 30 '� 05 0- 010� 5,! �� z7�
& !)0/+,I5+�  !� ?F�� .H� -'y.� -!". , 08� &0 'B�
$0,0"6*% .5J. , %�"% %8�=F�=� %�=FQ�� .H� M��.&�"I,!,0*�
7.�.)0/%-� 30 %-� z7� &%� &u�/L. ')� -� 05 0- '3� 5,! �
h�'5B�=F� 7.�.)0/'� � F� i � ‘�?’B� 4�'� JI0*�
D0,07�0-%/ %5,I� &�*0-". !� +(� 07,'E '*'� �� %� =F� ,!(� %�
 !5,�7 '*'� hCF� ai� ,.7"0-'*'� 7.�.)0/!*'� .".(,�0 %-�
/0� &0 '� 7�0-%/ 05,%� h�'5B�=iB� H%/5�, %5,I�  '&I(')�
. .�1%3� D0,07�0-%/ 05,%� /0� Q??�PF� *0L !� 70+5 ','�
 .*0L"'-%5,6� ,.7"0-')� 7.�.)0/%-� .".(,�0 %-� }� �Š’

hvi�-�&0 ��7�0-%/ 05,%� ‘�?’B

Z�� ]�"��#-!% #3�4�.�5���2!�.$-"��# �
%!�,����#,�0��!5%! "4�p�2�%�� 

H� 05 0-�� *.,0/�� (�'5,!"0(-!&%)%*%E 010� ! !"%&��
/.D.(, 08� 7%/5'5,.*'� 70("!/. 0� 5�7.�70&'J%6�
(�'5,!"0)%*%E ')� ("!5,.�%-� u!&0-08� %� ".1�6E08�
570"�('F� �,-0�. ')�  !� 05 0-%� ! ,'5,��(,��'�
05 0- 08�*!,�'J%� ‘ ��’B

�����9�q! #���%�"��#-"� „@�K•>@�
\,0*'� *! 1! �� *0L�,I� & !)0/','5+� �� u!1!,I0)�

&!�+/0-')� 5,! !)V� -%/� z7=g� /0� z7agB� 4�'� JI0*�� -�
†���� /-0&!�+/ '3� 5,! � /0*%{('� z7=g� M�  !3u%"I{�
5,!u%"I '*B� }0- %{ +� 0u0"0 (!� *! 1! �� *!M�
(0 D%1��!J%6� Q����=F� y0� %� -(!&�M�  !� -!". , %5,I� ��� �
•.1�-!  +� J' (� 5.". %/�� *! 1! 0*�  !3u%"I{�
%*0-%� 0� *0L.� &/%35 6-!,'5+� {"+)0*� &!*%y.  +�
-!(! 5%3� J' (�� 30 !*'� *! 1! �� > � 4�8&��)4� �� � ‹"+�
JI010� -'7!/(�� (�'5,!"0)%*%E '3� ("!5,.�� ".1�6E08�
/0*%{('�u�/.V

•†�•��� g�‰�£� ‰�† �•��� ‰ �†�•�¦�� � zhE� h�i
@@� ��

�„@��K �„@O�gAK� “� /#]#n1(
/.� >� ! ,'5,��(,��!� †���—
†�� �� ��� -%/70-%/ 0—� �� >� .".(,�0 '—� �€�>� / % � ( ' — F� •�2�F�
•)2�> � .1!,'- '3F� 70&','- '3� ,!�  .3,�!"I '3�&!�+/'�
-%/70-%/ 0B

t!("!/!  +� ("!5,.�!�  !� (�'5,!"0(-!&%)%*%E ��
D0�*�"���>†���� ‘�=’� /!M� !5,�7 '3��.&�"I,!,V

< Ç ¦ < <� �¼	�›�¼�

<ÇÏ

	�@@
€• > €F � 2 € º À ° i ìÀ� h � �h�>� ih �>Z i•h� Ž�g��h�>Ž iih�>Z i •Z� iFÛ 	 <� � § 	 � ¼ <� � Û 	 <� �§	

�K

<� � Û 	 <� � ° 	< � � § 	 Ç ¦ ¼< Ü � Û 	 °<� � § 	Z&� ›� <„z†� ›� J� < � � �� 4�	 �< � � ›� $� ›� °� �� Û ° 	 	 �Ÿ� ›� J� < � � �� Š 	 Q h=i

/.� )�> �!,0* !�E!5,(!�/0*%{('�z7—� � �> �-%/)'".  +� -%/�
5,.)%0*.,�%8�  !� u0J%� ìÀ—� ¯� > � (0.D%J%M ,
/'57�070�J%6-!  +� *%L-�&"0-')� !,0*%-� J' (�—� Ã� > �
E!5,(!�!,0*%-�J' (����-�&"!)� (�'5,!"%E 08�1�!,('B

P0 J. ,�!J%+� /.D.(,%-� -'& !E!,'*.,I5+
&!".L 05,+*'V

‘ _�=�g�’ � x È°—

™ RA K š �•�6 <¶$�›�¶ ¡ ��� �8� � 9 ��� 4	­

‘ µ À ¦ ’ � x� ‚ � h � �> �Ã i h ¼ � > �¯ i h ¼� > � ) i—

‘ † � 	 g ’ � x� È ³ ¯ h¼� > �Ã i h ¼ � > �Z i—

‘ _§ � ’ �x� > � Q' ? �> �° i i —

‘ ºÀì À ’ � x� È ° �� hQi

=�ì
f�,� � � x�m� � hì� > � E'5"0� 5,��(,�� ')� 0/' 'JI� -�

&
.".*. ,!� %3� (0*%�J%—� &� | � 7!�!*.,�� 1�!,('F�
&• ��FCCRa�  *iB

P0 J. ,�!J%+� 05 0- ')�  05%8-� > � .".(,�0 %-� À� %�
/%�0(���7�'� JI0*���%- !V

À� x� ! h 5 5 h %� > � ) i h %� g�Ã�g�¯�> �Ã¯ i �g�= ) iF

�� x� ‚ � h � � > �° i B

ˆ0""%-5I(!�(0 J. ,�!J%+�-'& !E!M,I5+�+(V

: ; � � : 	 < �0� �)�

G%- +  +� 70- 08� .".(,�0 .3,�!"I 05,%� ��  !{0*��
-'7!/(��&1%/ 0�h=i�*!,'*.�-'1"+/V

� � @ š ›@U™��K � ™��KB šB� ™„’¬B šB ™„@?š�›�“t?<m	
P�'5,!"0(-!&%)%*%E !� D0�*�"!� Y>†���V‰�� &

<�	

mailto:fcss@pu.if.ua

















































































































