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ЗАГАЛЬНА ХАРАКТЕРИСТИКА РОБОТИ
Актуальність теми.�K'(",�+0�0$#� %13$("*�/�$(1&6�3$("*����'12#+3����"!#�.�
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K!(�3(";� !��7"3$-� ���"!#�.� $,+$-(�.� ! &+#�"� G� � � /+�("-�'�%13($�
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'"0 &6(�/�� �$&"3$� 0($;L&"8� 0$3')2"� !3�.;� ' L 3"0(+� ;� 3"!�2+;�  : 2#"3(�!#+8�
L"��2 �0$!#�!13$(()�)2�1�2�$.($*���J8�#$2�+�3��M8��$($'+8�(/&+.8�N��(+.�����M�
;� �$($'+� %&"062�� ��O� /+�!62�.� ,$!"8� P�� '�%13$4#6!)� 3"%1*�3",� !��!�%�,� ($�
3+'2�"#"*�+��+'0 ,("*���0��%2$*8�3"��%&)4#6!)�0$�'���,�/�5�#$2"*�� -�3"(��
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$& � 0$&"L$4#6!)� ($� .*(+;� ��3 �*(+�� =+!&)� � � ,+L13$(()� !1,+L� ,$4� 3"/&)'�
0$,$!& (�.� ( !"�1-�.� 0 �("!#�.� ,$!"�� �$2+� !1,+L+� ($0"3$5#6� +/'$(+#$,"�� ��("�
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3"2��"!#$(()�3�)2�!#+�3"%1*�3"*�� -�3"(�3�/+�("-+;�!��$3+�)2�'&)�3+'2�"#"*8�#$2� +�
'&)��+'0 ,("*���%+#�
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/�$(1&�� �$��"2&$'8� - � 0� �8�� /�'"("� �+!&)� ��"/�#13$(()� +/'$(+#18� 3,+!#� 1� (6�,1�
'"0 &6(�/���$&"3$�0("714#6!)�($�Q�R��O8�#�,1�P��3�(��!#+2$4�3�("7(+�L$�"�,$!"8�+�
 : 2#"3(+!#6� '+.� #$2�/�� +/'$(+#1� 0("714#6!)� $7� '�� ��3(�.� 3+'!1#(�!#+� ' #�($�+.��
��,1�!1-$!(+� : 2#"3(+����,"!&�3+�!1,+L+���-$&"�3"�1!2$#"�($��!(�3+�!� �+$&6(��
3"/�#�3& (�.����"!#�.�$,+$-(�.�! &+#�"� H=�I8�)2$�'�%� ���/&"($4� +� 1#�",14��+'2+�
($:#����'12#"� #$� 3+'�+0()4#6!)� �'(��+'(+!#5� ;� !#$%+&6(+!#5� !��&12"� ��"�
#�"3$&�,1�0% �+/$((+�

��2�&"L(6�,1��$')(!62�,1���50+� #$2$�!1,+L��' �7$&$�($031� C/�$(1&+#��D��
��($� � 3"/�#�3&)&$!)� ( � ($� ,+!�+� 3"2��"!#$(()8� )2� +/'$(+#"8� $� ($� !� �+$&6("*�
1!#$(�32$*8� +� '�!#$3&)&$!)� !��7"3$-$,� 1�$2�3$(�5� 3� �$� ��3+� &$,+(�3$(+� H�'"(�
L$�� �$� �1� ��2�"#";� �&+32�5� ��&+ #"& (1I� $%�� ��&+ #"& (�3+� ,+L2"���� � �L�,1�
3"�$'21�/�$(1&+#�,�7 �0% �+/$#"!)8�( �3#�$-$5-"�!3�.*�)2�!# ;8����#)/�,�-�#"�6�*�
,+!)�+38�1�'�1/�,1�G����#)/�,�L !#"�,+!)�+3��

�� ��G#+� ��2"� ��G/�� !#�&+##)� ($� �%S4'($((+� C0�#D�,+!#$� �1!#$3+� HJ�10+)I� %1&"�
��-$#+�!���%"��' �7$(()����"!#�.�$,+$-(�.�! &+#�"�3��! 3'�0�+'7 (�,1�L$�+8�$& �0�
�)'1���"-"(8���3S)0$("*�0�( '���%2�5�2�(!#�12�+.�3�("�3")3"&"!)�( 3'$&","�

�$2",� -"(�,� '&)� �' �7$(()� )2+!("*� ���,"!&�3"*� 3"%1*�3"*� � -�3"(�
( �%*+'(�� 3� �!(�3+� ,$#"� ���"!#1� $,+$-(1� ! &+#�1� 0� �+3(�,+�(�� ��0��'+& (�.� 0$�
!#�12#1��5�/�$(1&"����"!#+!#58�)2$�0$% 0� -14�( �#+&62"�3"!�21�0'$#(+!#6�3%"�$#"�
,$!&�8� $& � ;� P � ,$4� 3"!�21� 1#�",15-1� 0'$#(+!#6� ��"� 0% � 7 ((+� ,+�(+!("*�
3&$!#"3�!# ;�/�$(1&"�
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�' �7$(()����"!#�.�$,+$-(�.�! &+#�"�
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3�($� L"��2�� 0$!#�!�314#6!)� 3� !+&6!62�,1� /�!��'$�!#3+8� /+�("-�'�%13(+;�
���,"!&�3�!#+�;�/�$(1&$����!3�.*�3&$!#"3�!#)*�($;%+&6L�!2&$'($�'&)�'�!&+'7 (()��

K'(",�+0����!#+L"*�, #�'+3��#�",$(()����"!#�.�!#�12#1�"�1�37 �!:��,�3$(+;�
/�$(1&+�4�($!"- (()�..�3�&�/�5�0���'$&6L",�3"'+& ((),��+4.�3�&�/"���!#$(�3& (()
0$2�(�,+�(�!# ;8�)2",��+'2��)4#6!)����� !�3"�$�1�3�&�/"�+0�/�$(1&6�3$(�.�$,+$-(�.�
! &+#�"8� ( �%*+'(�� '&)� 3"0($- (()� ��#",$&6("*� 1,�3� '&)� 1#3�� (()� ���"!#�.�
!#�12#1�"�3�/�$(1&+�

�+'!1#(+!#6� ($'+;("*� , #�'+3� �' �7$(()� ���"!#"*� /�$(1&� 0� ( �%*+'(","�
3&$!#"3�!#),"� '&)� ,$&�#�(($7("*� 3"��%("�#3� !#$3"#6� 0$3'$(()� ��0��%2"� (�3"*�
!��!�%+3�+�1!#$#213$(()�'&)��"*��+& ;�

�! � 3"P 32$0$( � 32$014� ($� $2#1$&6(+!#6� '$(�.� ��%�#"�� 2#1$&6(+!#6� # ,"�
#$2�7��+'#3 �'7 ($�3"!(�32�,8�)2";�($'$3���AB�<B��)>�

Зв’язок роботи з науковими програмами, планами, темами.�	"! �#$�+;($�
��%�#$� 3+'��3+'$4� # ,$#"-(�,1� �&$(1� ($12�3�G'�!&+'("*� ��%+#8� 0$�&$(�3$("*� ($�
2$: '�+� C=��� !"� +� �%&$'($(()� *+,+-("*� #$� ($:#�� � ��%("*� 3"��%("�#3D�
H=KA��I� �1,!62�/�� ' �7$3(�/�� 1(+3 �!"# #1� 0$� # ,�5� T	�!&+'7 (()� 3"*��3"*8�
/�$(1&)�+;("*�#$�,$!�# �&��%,+(("*���"!#��.3T�HU�' �7� 4!#�$�+.�����V��Q���I8�
0$� # ,�5�T�+'��$�53$(()� # *(�&�/+-("*� #$�2�(!#�12#"3("*��$�$, #�+3� 3"*��3�/��
/�$(1&)#��$� #$� 3"'$-$� 3"*+'("*� '$("*� '&)� ��� 2#13$(()� /�$(1&)#��$� 1� !2&$'+�
1!#$(�32"� 3"��%("�#3$� ���"!#�.� $,+$-(�.� ! &+#�"� ��#17(+!#5� ��� #"!�� #�(� ($� �+2T�
H0$,�3("2� �K�� �=� T=�� 2#!"!# ,! �3+!TI�� =+'� -$!� ��0��%2"� (�3"*� , #�'+3�
�' �7$(()� =�� �#�",$(�� �$# (#� ($� (�3";� !��!+%� 3"��%("�#3$� =�8� $� #$2�7�
��0��%& (";��)'�2�(!#�12�+;�3"*��3�/��/�$(1&)#��$�

Мета і задачі дослідження.�� #�5�'"! �#$�+;(�.���%�#"�4�3"0($- (()�# �,�G
#$�/+'��'"($,+-("*�-"(("2+38�0$�'���,�/�5�)2"*�!#$4�,�7&"3",�!#3��"#"����"!#1�
!#�12#1�1�3���� � '(6��!:��,�3$(+;�/�$(1&+�$,+$-(�.�! &+#�"�#$���0��%2$�($12�3��
�%W�1(#�3$("*� � 2�, ('$�+;� P�'�� ���3 ' (()� �6�/�� ���� !1� 1� ��%�-+;� 2$, �+�
3"*��3�/��/�$(1&)#��$�

B$'$-$,"�# �� #"-(�/��#$� 2!� �", (#$&6(�/��'�!&+'7 (()�49
�� ��0��%2$� :+0"-(�.� ,�' &+� 0� ��'$&6L",� ,$# ,$#"-(",� ,�' &53$((),�

3�&"31� # �,+-("*� #$� /+'��'"($,+-("*� -"(("2+3� ($� ���� !� !#3�� (()� ���"!#�.�
!#�12#1�"�3�/�$(1&+�$,+$-(�.�! &+#�"�

�� ($&+0�3+'�,"*�!��!�%+3�/�$(1&53$(()�#$���0��%2$�!��!�%1��%��%2"�/�$(1&�
'&)���'$&6L�/��:��,13$(()�1�("*����"!#�.�!#�12#1�"�

Q� =��3 ' (()� # �� #"-(�/�� $($&+01� # �,�G#$� /+'��'"($,+-("*� 1,�3�
���#+2$(()� ���� !1� !#3�� (()� ���� 1� �$0+� ��� � '(6�/�� 03�&�7 (()� /�$(1&� #$�
, *$(+0,1����#+2$(()��6�/������ !1��+'�'+45�/$�)-�/��# �&�(�!+)�



E� ��0��%2$� +(7 ( �(�.�, #�'"2"���0�$*1(21� # �,�G#$�/+'��'"($,+-("*�1,�3�
�%��%2"�/�$(1&�$,+$-(�.�! &+#�"�0�, #�5�!#3�� (()�3�("*����"!#�/��! � '�3"P$�

�� 	�!&+'(�G���,"!&�3 � 3���3$'7 (()� ��0��%& ("*� � 2�, ('$�+;� P�'��
�%��%2"�/�$(1&�$,+$-(�.�! &+#�"�#$��#�",$(()����"!#�.�!#�12#1�"�/�$(1&�

K%X42#�,� '�!&+'7 (()� 4� ���� !� 3�&"31� ��#�21� # �&�(�!+)� ($� 03�&�7 (+�
/�$(1&"�$,+$-(�.�! &+#�"�

=� ', #� '�!&+'7 (()� �� # �,�G#$� /+'��'"($,+-(+� -"(("2"8� P�� 3�&"3$5#6� ($�
���� !�:��,13$(()�1�/�$(1&$*�$,+$-(�.�! &+#�"����"!#�.�!#�12#1�"�

Наукова новизна одержаних результатів.
G� 3� �L � %1&�� ���3 ' ( � ,�' &53$(()� # �,�G;� /+'��'"($,+-("*� 1,�3�

!#3�� (()� ���"!#�.� !#�12#1�"� 3� !1�+&6(+;� /�$(1&+� �+!&)� ..� �%��%2"� 3�&�/",�
! � '�3"P ,Y

G�0$�����(�3$($�:+0"-($�;�,$# ,$#"-($�,�' &+8�P��'$5#6���)!( (()����� !1�
:��,13$(()����"!#�.�!#�12#1�"�1���� � '(6��!:��,�3$(+;�/�$(1&+Y

G� 0$� � 01&6#$#$,"�  2!� �", (#$&6("*� '�!&+'7 (6� 3� �L � �#�",$(�� /+'��G#$�
# �,�'"($,+-(+� *$�$2# �"!#"2"�� 7",+3��%��%2"� /�$(1&� 0�, #�5�!#3�� (()�3�("*�
���"!#�.�!#�12#1�"
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!#�12#1�"�+0�!1�+&6(�.�/�$(1&"�

Практичне значення одержаних результатів.� �$� �!(�3+� # �� #"-("*� +�
 2!� �", (#$&6("*�'�!&+'7 (6�3�&"31�# �,�'"($,+-("*�+�/+'��'"($,+-("*�1,�3�($�
!#�12#1�1� �' �713$("*� /�$(1&8� ��L121� L&)*+3� 2 �13$(()� !#�12#1��5� /�$(1&8� 0$�
�$*1(�2� �+'%��1� # �,�'"($,+-("*� +� /+'��'"($,+-("*� � 7",+3� 1� ��%�-+;� 0�(+�
/�$(1&)#��$8� ��0��%& (�� , #�'"21� ��0�$*1(21� ���� !1� 1#3�� (()� ���"!#�.�
!#�12#1�"�/�$(1&�$,+$-(�.�! &+#�"���"0($- (��# �,�G;�/+'��'"($,+-(+��$�$, #�"�#$�
1,�3"� 0'+;!( (()� #$2�/�� ���� !18� P�� '�03�&"&�� ��0��%"#"� (�3+� !��!�%"�
/�$(1&53$(()�#$�(�3+�2�(!#�12�+.�/�$(1&)#��+3�0�3"2��"!#$((),�3"*��3"*���#�2+3��
�$� �!(�3+� 2�,�& 2!1�  2!� �", (#$&6("*� '�!&+'7 (6� :+0"-("*� )3"P8� )2+�
3+'%13$5#6!)� 3� /�$(1&+� 3� � �+�'� :��,13$(()� ���"!#�.� !#�12#1�"8� #$� :+0"-("*�
3&$!#"3�!# ;� �#�",$("*� ���"!#"*� /�$(1&� 3"0($- (�� �!(�3(+� ($��),"� 3�&"31� ($�
���� !� 1#3�� (()� ���� 1� /�$(1&+� 0� , #�5� '�!)/( (()� 0$�&$(�3$("*� )2+!("*�
��2$0("2+3� /�#�3�/�� ���'12#1� #$� � 01&6#$#"� ��%�#"� 3���3$'7 (+� ($� ��AB� <B��)>�
��"���� 2#13$((+�&+(+.�3"��%("�#3$�=��

Особистий внесок здобувача. K!�%"!#";� 3( !�2� 0'�%13$-$� ��&)/$4� 3�
���3 ' ((+� :+0"-(�/�� ;� ,$# ,$#"-(�/�� ,�' &53$(()� ���� !+38� P�� ���#+2$5#6� 1�
,�, (#� :��,13$(()� ���"!#�.� !#�12#1�"� 3� /�$(1&+8� 1� �+'%��+� ;� $���%$�+.� , #�'"2�
 2!� �", (#$&6("*� '�!&+'7 (6� �' �7$(()� ���"!#�.� /�$(1&"8� 2�(!#�153$((+�
 2!� �", (#$&6(�/�� 1!#$#213$(()8� 10$/$&6( (()� �#�",$("*� � 01&6#$#+3��
=�!#$(�32$� 0$3'$(()� ;� :��,13$(()� 3"!(�32+3� ���3�'"&�!)� �+'� 2 �+3("�#3�,�
($12�3�/�� 2 �+3("2$� '�#�(�� ���: !��$� �2&$%+(!62�/�� ����� B'�%13$-� %�$3� 1-$!#6� ($�
3!+*�!#$'+)*�($12�3�G'�!&+'("*���%+#��=���3!+�� 01&6#$#"8�)2+�!#$(�3&)#6��!(�3(";�
0,+!#�'"! �#$�+;(�.���%�#"8��!�%"!#��'���3+'$&�!)�($�($12�3�G# *(+-("*�+�($12�3�G
��$2#"-("*� 2�(: � (�+)*�� K#�",$(+� � 01&6#$#"� '�03�&"&"� 3� !�+3$3#��!#3+�
�' �7$#"�' 2&$�$�+;(+��$# (#"��2�$.("�;���!+. ($�(�3+�!��!�%"�;���"!#��.�



Апробація результатів дисертації.� K!(�3(+� ��&�7 (()� ;� � 01&6#$#"�
'"! �#$�+;(�.� ��%�#"� '���3+'$&"!)� #$� �%/�3��53$&"!)� ($� ($12�3�G# *(+-(+;�
2�(: � (�+.� 3"2&$'$-+38� !�+3��%+#("2+38� $!�+�$(#+3� +� !#1' (#+3� +(7 ( �(�/��
:$21&6# #1��1,	�� H,���1,"8����E���I8� ($�Z[[[��! 12�$.(!62+;� ($12�3�G��$2#"-(+;�
2�(: � (�+.� !#1' (#+38� $!�+�$(#+3� #$� ,�&�'"*� 3- ("*� C� *(�&�/+)� ����D� 1�
� *(�&�/+-(�,1� +(!#"#1#+� �*+'(�12�$.(!62�/�� ($�+�($&6(�/�� 1(+3 �!"# #1� +,�� ���
	$&)� H,�� �434��'�( �628� ����� ��I8� ($� ($12�3�G# *(+-(+;� 2�(: � (�+.� 3"2&$'$-+38�
!�+3��%+#("2+38� $!�+�$(#+3� +� !#1' (#+3� +(7 ( �(�/�� :$21&6# #1� �1,	�� H,�� �1,"8�
����� ��I8� ($� A�� �+7($��'(+;� ($12�3+;� 2�(: � (�+.� <�'�!2�($& (()� ���� !+3� #$�
�%&$'($(()� *$�-�3"*� +� *+,+-("*� 3"��%("�#3>� H,�� K' !$8� ����� ��I8� ($� [\�
�! 12�$.(!62+;� ($12�3�G��$2#"-(+;� 2�(: � (�+.� !#1' (#+38� $!�+�$(#+3� #$� ,�&�'"*�
3- ("*� C� *(�&�/+)� ����D� 1� � *(�&�/+-(�,1� +(!#"#1#+� �*+'(�12�$.(!62�/��
($�+�($&6(�/�� 1(+3 �!"# #1� +,�� ��� 	$&)� H,�� �434��'�( �628� ����� ��I8� ($� [[[�
�2�$.(!62+;� ($12�3�G# *(+-(+;� 2�(: � (�+.� <�1-$!(+� ���%& ,"� # *(�&�/+.�
( ��/$(+-("*�� -�3"(>�H,��	(+���� #��3!628��������I8�($�\��! 12�$.(!62+;�($12�3�G
��$2#"-(+;�2�(: � (�+.�!#1' (#+38�$!�+�$(#+3�#$�,�&�'"*�3- ("*�C� *(�&�/+)�����D�
1�� *(�&�/+-(�,1� +(!#"#1#+��*+'(�12�$.(!62�/�� ($�+�($&6(�/�� 1(+3 �!"# #1� +,�����
	$&)� H,�� �434��'�( �628� ����� ��I8� ($� ($12�3�G# *(+-(+;� 2�(: � (�+.� 3"2&$'$-+38�
!�+3��%+#("2+38� $!�+�$(#+3� +� !#1' (#+3� +(7 ( �(�/�� :$21&6# #1� �1,	�� H,�� �1,"8�
�������I�

Публікації�� � 01&6#$#"� '"! �#$�+;(�.� ��%�#"� ��1%&+2�3$(�� 3� �E� ($12�3"*�
��$�)*8�0�("*�E�!#$##+�3�($12�3"*�71�($&$*8����1%&+2$�+;�# 0�'���3+' ;�1�,$# �+$&$*�
#$���$�)*�2�(: � (�+;��K#�",$(����' 2&$�$�+;(";��$# (#�($�3"($*+'��2�$.("�#$���
' 2&$�$�+;(";��$# (#�($�3"($*+'���!+.�

Структура та обсяг дисертації. 	"! �#$�+;($� ��%�#$� !2&$'$4#6!)� +0� 3!#1�18�
L !#"���0'+&+38�3"!(�32+38�!�"!21�3"2��"!#$("*�'7 � &�0����($;, (13$(68�'�'$#2+3��
=�3(";��%!)/�'"! �#$�+.�!#$(�3"#6��E��!#��+(2"8�! � '�)2"*��Q��!#��+(�2��!(�3(�/��
# 2!#18����#$%&"�68����+&5!#�$�+;�

ОСНОВНИЙ ЗМІСТ РОБОТИ
У вступі� �%W�1(#�3$(�� $2#1$&6(+!#6� # ,"� '�!&+'7 (68� 03S)0�2� 0� ($12�3","�

���/�$,$,"8� !:��,1&6�3$(+� , #$� #$� 0$'$-+� '�!&+'7 (68� .*� ��$2#"-( � 0($- (()� #$�
($12�3$�(�3"0($8�($3 ' (��'$(+�����$���%$�+5���%�#"8��1%&+2$�+.8���'$(��0$/$&6(1�
*$�$2# �"!#"21���%�#"�

У першому розділі� ($� �!(�3+� �/&)'1� &+# �$#1�("*� '7 � &� #$� ���3 ' (�/��
�$# (#(�/����L1218����$($&+0�3$(��!1-$!(";�!#$(�#$�L&)*"���03"#21�/�$(1&53$(()�
+� /�$(1&)�+;(�/�� �%&$'($(()�� ��0/&)(1#�� 2�(!#�12�+.� /�$(1&)�+;("*� 3 7� #$�
/�$(1&)#��+38� 2&$!":+2$�+5� /�$(1&�, #�"-(�/�� !2&$'1� #$� , #�'"� �#�",$(()�
/�$(1&6�3$("*����'12#+38�1�#�,1�-"!&+�;����"!#"*�

�")3& (+� #$� �%W�1(#�3$(+� ( '�&+2"� !��!�%1� /�$(1&53$(()� 1� 3 7$*�� �$2�7�
��"!$(+� ( '�&+2"� 0$!#�!13$(()� 03"-$;(�.� /�$(1&6�3$(�.� $,+$-(�.� ! &+#�"� '&)�
��"/�#13$(()� ���!#"*� 3"%1*�3"*� � -�3"(�� ��0/&)(1#�� -�,1� '&)� �"*� ��#� %�
'��+&6(+L � 3"2��"!#�313$#"� ���"!#1� $,+$-(1� ! &+#�1�� =��3 ' (�� $($&+0� +!(15-"*�
,$# ,$#"-("*�,�' & ;���0�$*1(21��!(�3("*� # �,�'"($,+-("*�#$�/+'��'"($,+-("*�



�$�$, #�+3� ��"� )2"*� 1#3��54#6!)� 03"-$;($� /�$(1&$8� �'($2� '&)� ��0�$*1(21�
( �%*+'("*��$�$, #�+3�'&)��#�",$(()�/�$(1&"����"!#�.�!#�12#1�"�( ,$4�

B$!#�!13$(()� (�3"*� !��!�%+3� �#�",$(()� /�$(1&� ���"!#�.� !#�12#1�"� #$� (�3"*�
��"!#��.38�'$4�,�7&"3+!#6�1#3��"#"�/�$(1&1�0�( �%*+'(�5����"!#�5�!#�12#1��58�$�
#$2�7� ��#�+%(","� :+0"-(","� #$� , *$(+-(","� 3&$!#"3�!#),"�� J�$(1&53$(()�
% 0%$L#�3",� !��!�%�,8� ��"� %1'+3("�#3+� (�3"*� 3"��%("�#38� '�03�&)4� 3+',�3"#"!6�
3+'�03 ' (()�3 78�($�%1'+3("�#3��)2"*���#�+%(+�'17 �3 &"2+�2�L#"�

�$��+'!#$3+���0/&)(1#"*�!��!�%+3�/�$(1&53$(()8�$�#$2�7�, #�'"2���0�$*1(21�
( �%*+'("*� '&)� �#�",$(()� /�$(1&"� +0� 0$'$(�5� !#�12#1��5� #$� :+0"-(","�
3&$!#"3�!#),"�3")3& (��'��+&6(+!#6����3 ' (()�'�!&+'7 (6����3"3- ((5�-"(("2+3�
P�� 3�&"3$5#6� ($� ���� !� !#3�� (()� ���"!#�.� /�$(1&"8� $� #$2�7� !#3�� (()� ($'+;(�.�
��0�$*1(2�3�.�, #�'"2"���#�+%("*��$�$, #�+3�

У другому розділі ($3 ' (+�, #�'"2$�#$��!(�3(+�, #�'"�'�!&+'7 (()��K!(�3($�
, #$� '�!&+'7 (6� �� !#3�� (()� ($12�3�� �%W�1(#�3$(�.� , #�'"2"� ��0�$*1(21�
# �,�'"($,+-("*� #$� /+'��'"($,+-("*� -"(("2+3� 3� ��%�-+;� 0�(+� /�$(1&)�+;(�/��
��"!#��58� )2+� 3�&"3$5#6� ($� 1#3�� (()� 0$'$(�.� ���"!#�.� !#�12#1�"� 1� /�$(1&+8� $�
#$2�7� ($� +(L+� 3&$!#"3�!#+� /�$(1&"� H,+�(+!#68� 3%"�$5-$� 0'$#(+!#6� /�$(1&� !#�!�3(��
�+'2�/�� �$&"3$8� ���"!#+!#6� /�$(1&I�� �$# ,$#"-( � ,�' &53$(()� 0'+;!(53$&�!6� ($�
%$0+� 2&$!"-("*� ��&�7 (6� # �,�'"($,+2"� #$� /+'��'"($,+2"�� �"�+L (()� �+3()(6�
,$# ,$#"-(�.�,�' &+�0'+;!( (��0$�'���,�/�5�2�,�X5# �(�.�!"!# ,"�,$# ,$#"-("*�
��0�$*1(2+3�]^_`a����

b+0"-(+�  2!� �", (#"� ���3 ' (�� L&)*�,�  2!� �", (#$&6("*� '�!&+'7 (6� ($�
&$%��$#��("*�1!#$(�32$*�#$�3"2�($(+�($�%$0+�3"2��"!#$(()�,$# ,$#"-(�/��$�$�$#1�
�&$(13$(()� 2!� �", (#1�

�"0($- (()� ��*"%2"� 3",+�+3� #$� � 01&6#$#+3� ��0�$*1(21� �!(�3("*�
# �,�'"($,+-("*� #$� /+'��'"($,+-("*� *$�$2# �"!#"2� 3� ��%�-+;� 0�(+�
 2!� �", (#$&6("*� $�$�$#+3� %$014#6!)� ($� 0$/$&6(���";()#"*� , #�'"2$*� #$�
� 2�, ('$�+)*�P�'�����3 ' (()� +(7 ( �(�/�� 2!� �", (#1�#$��%��%2"��#�",$("*�
'$("*�

У третьому розділі� ���3 ' (�� ,$# ,$#"-( � ,�' &53$(()� # �,�G;�
/+'��'"($,+-("*�1,�3�!#3�� (()����"!#�.�!#�12#1�"�3�/�$(1&+�

K!(�3(";�($��),�2�!#3�� (()����"!#�.�!#�12#1�"�1�37 �!:��,�3$(+;�/�$(1&+�
W�1(#14#6!)� ($� !��!�%$*8� 3� �!(�3+� )2"*� & 7"#6� 3"'$& (()� 3�&�/"� $%�� +(L"*�
/$0�1#3��55-"*� '�,+L�2� 0� ,$# �+$&1� /�$(1&"�� =�"-�,1� � ;� ���� !� ��3"( (�
���#+2$#"� '17 � +(# (!"3(�8� P�%� 3�&�/$8� P�� 3"'$&)4#6!)� 1� 3"/&)'+� �$�"� $%�� /$0+3�
H)2P�� � � /$0�1#3��55-+� '�,+L2"I8� ��"� 3"*�'+� +0� /�$(1&� 1#3��53$&$� ���"8� #�%#��
��0/$&17 (1�, � 71�2$�+&)�+3�

�� 0$/$&6(�,1�3"'+�� ;����� !��' �7$(()����"!#�.� !#�12#1�"�,�7($���0%"#"�
($�($!#1�(+�!#$'+.9

G� ($!"- (()� H03�&�7 (()I� /�$(1&"� �+'2",� ($��3(53$- ,�� �$;���!#+L";�
!��!+%� G� � � 03�&�7 (()� /�$(1&� 3�'�5�� �$� �+;� !#$'+.� ( �%*+'(�� 3"0($-"#"� #$2+�
�$�$, #�"�)29�3�&�/�3,+!#���3+#�)�($32�&"L(5�/�$(1&1�;�-$!�� � %13$(()�/�$(1&"�
1� 3�&�/�,1� ! � '�3"P+� H3+'� �6�/�� 0$& 7"#6� 3�&�/�3,+!#� /�$(1&8� ��0��'+&� 3�&�/"�



10'�37��$'+1!$� /�$(1&"8� $� #$2� !$,��;� 0, (L (()�,+�(�!#+� /�$(1&"�;8� )2� ($!&+'�28�
,�7&"3 �..��1;(13$(()IY

G� #�$(!���#13$(()� 3�&�/"*� /�$(1&� 1� 0�(1� 3"'$& (()� 3�&�/"8� P�� +� 4� 0�(�5�
:��,13$(()����"!#�.�!#�12#1�"�3�/�$(1&+Y

G�3"'$& (()�/�$(1&�+0�0�("�:��,13$(()����"!#�.�!#�12#1�"�
J�$(1&$� )3&)4� !�%�5� 21&)!# � #+&�� 0� ���$,"� H�"!�� �I8� *$�$2# �(",� ��0,+��,�

)2�/�� 4� �$'+1!� /�$(1&"�R� +� 0� ��/&)'1� 3�$*13$(()� :+0"2�G*+,+-("*� 3&$!#"3�!# ;� 1�
��0�$*1(2$*�G�!2&$'�� -�3"("�/�$(1&"�H1�#�,1�-"!&+�3�&�/�3,+!#I�

��$������������������������������������������������������� ��%

�"!��� ���* ,$���0��'+&1�3�&�/"�3�/�$(1&+�;�3�&"3�/$0�3�/����#�21�($�/�$(1&19�
$� G� �!(�3(+� / �, #�"-(+� �$�$, #�"� /�$(1&"Y� %� G� '�� 3"0($- (()� 3 &"-"("�  & , (#$�
�%S4,1�dV�1! � '"(+�/�$(1&"�

B�, #�5���"!1�3�&"31�# �,�'"($,+-("*��$�$, #�+3���#�21�/$01�($�03�&�7 (1�
/�$(1&1� %1&$� ��0��%& ($� :+0"-($� ,�' &68� 3� �!(�31� )2�.� ��2&$' (+� ($!#1�(+�
'��1P (()9

G� '&)�3!+4.� !121�(�!#+� /�$(1&8�P��� � %13$5#6�1���%�-+;�0�(+�' )2";�'+$, #��
/�$(1&� 4� 3"0($-$&6(";8� #�%#�� :��,13$(()� ���"!#�.� !#�12#1�"� /�$(1&8� )2+� ,$5#6�
#$2";�'+$, #�8�3��!(�3(�,1�;�3"0($-$4����"!#1�!#�12#1�1�3!6�/����#�21�/�$(1&Y

G� /�$(1&$� �%,"3$4#6!)� ��#�2�,� /$01� H��3+#�)I8�P��,$4� ��!#+;(1� # ,� �$#1�1��
B3+'!"�0�'�!#$#(+,�!#1� ( ,�#�-(�!#+�,�7($���"�1!#"#"8�P��# ,� �$#1�$���3 �*(+�
/�$(1&"�0$�13 !6�-$!�� � %13$(()�3���%�-+;�0�(+�%1' ���!#+;(�5Y

G� 1� 03S)021� 0� #",8� P�� /�$(1&$� ,$4� ,$&+� ��0,+�"� 3+'� �� ,,� '�� E� ,,8� $� %+&6L1�
-$!#"(1����,"!&�3�/��3"��%("�#3$�!#$(�3&)#6�/�$(1&"���0,+��,�3+'���,,�'��Q�,,8�
,�7($� ��"�1!#"#"8� P�� 1� 03S)021� 0� /+/��!2��+-(+!#5� /�$(1&� ���� !� 03�&�7 (()�
/�$(1&� ( �%*+'(�� 03�'"#"� '�� ,+(+,1,18� $� � � '�03�&)4� ��"�1!#"#"8� P�� ($!"- (()�
3�&�/�5�3+'%13$4#6!)�0$�&+(+;(",�0$2�(�,�10'�37��$'+1!$Y



G� �!(�3($� ,$!$� 3�&�/"8� P�� � � %13$4� 1! � '"(+� /�$(1&"8� � � *�'"#6� 1�
�$����'+%(";� !#$( � � '$5-"�  & , (#$�(�,1� �%S4,1� dV8� P�� � � %13$4� 1! � '"(+�
/�$(1&"� +� )2$� ,$4� ,$!1� dm8� 2+&62+!#6� # �&$� dQк = i dW� H' � i G� �"#�,$� # �&�#$�
�$��#3�� (()8�W G�,$!$�3�&�/"�3� & , (#$�(�,1��%S4,+�dVI��=�"��6�,1�'��3"'+& (�.�
,$!"�3�&�/"�37 ��+'3 ' (��# �&��3�2+&62�!#+�dQк = C(tк - tп)dm�H' �СG�# �&�4,(+!#6Y�
tк� +� tп G� # ,� �$#1�$�2+(� 3$�;���-$#2�3$� # ,� �$#1�$8� 0$� )2�.���-"($4#6!)����� !�
�%��%2"�/�$(1&"IY

G� ����1#3�� (()� ��-"($4#6!)� ��!&+'�3(�� 3+'� 3 �*(6�/�� L$�1� ;� :��(#�
����1#3�� (()� �1*$4#6!)� 10'�37� �$'+1!$� /�$(1&"� '�� ..� � (#�$� )3&)5-"� !�%�5�
!: �"-(1���3 �*(5Y

G� 3�&�/$8� P�� 3"�$��314#6!)8� % 0� � L2�'(�� 3"'$&)4#6!)� +0� /�$(1&"� - � 0�
1#3�� (+� ���"� 3� ��� � '(+*�L$�$*� � -�3"("� H�+�L$�"� ��0#$L�315#6!)� %&"7- � '��
��3 �*(+�/�$(1&"I�0�)2�/��!2&$'$4#6!)�/�$(1&$�

G� �%S4,� 1#3�� ("*� 1� /�$(1&+� ���� ���+3()(�� 0� �%S4,�,� �$�� 3"&1- (�.� 3�&�/"� +�
( ��),",��%W�1(#13$((),�-�/��,�7 �!&17"#"�# 8�P��1#�",15-$�0'$#(+!#6�/�$(1&�
%+&6L �0($- (()�3�&�/�3,+!#1�

�"*�')-"�0�3"P 32$0$("*���"�1P (68�33$7$4,��/�$(1&1�!1�+&6(",�21&)!#",�
#+&�,����0��'+&�# ,� �$#1��1�#$2�,1�#+&+���"!14#6!)�'": � (�+$&6(",��+3()((),9
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