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 �"�9##���!.��".���"� ���!+"�$#�"�3* �7�"����1
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�$+��,��I% 3".#2 �3� �!�% �0#$��.,���
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<#5#2 �3#,��#%�=�"/0�" �#/�#�#� .9##����%�"�/
!.�!�.9#/�=��#$��%�-"�0���5�#$�) '�"�#/���)1
�#$�#5�! .�+,� 0��!.�/�% �# ���!.#.�) �!�)$ 1
"#%���0����
 !% .�C�DHAG��	�" ,�!�.���(%:) �#/
$�" $�"#2 �3#,� 5�3���$ .���" '���(�"��#3 �#
5��%�0##� �"�%#�(+�".����3�!%#��"&�/���� �HAA
0�)7����O '5#�0��"3.+%�"�3���5+�� $+'�5�3��
70%��4���0%�����3�"�.�$7��. )�//�� %#2#���701
%���0���"3%�� �#/�� "�3�.��" �#/�.�����!.#$ .1
�����H°4� 2"�� ���"��%/ "�$ �&;7:�2��"&� 3.70�4
.�5) % ���0����5�%�"�'�!.�!�.9##�#�,�.�3" .#1
57 "��#�"��7:��#$$ ".#:�.��!�%�* �#/�� "�3���31
.70��"��%�4�!.#�3�"�.�'�%#�"&/�!�%72�:"���#(�%&1
;  � 3�%#2 �"��� .����$ .��� .��!. ) % ���0�
!�)�:8 0���� .,7��� "��C�#5� .�C�HDAGG.

��*#��'� !.#.�) � 2��"�� ��". 2� "�/� " ���
��/5����/���5�%�"+$�� 2 �# $�%�0�.#<$#2 �3�/
�!#.�%&��
��� '��� .�7"+�.�3��#�+�$��0#,�7%#1
"�3�#�$�%%:�3��4� ��9� "#/�.��" �#'4� !�7"#��
#$ :"�   �<�.$7��I"���(�"�/" %&�"���#�).70# 
5�$ 2�" %&�+ � ���'�"��� �!#.�%#4� �� 2��"���"#4
#���.#��"���"&�<�.$+�!.#�#5$ � �##�.�5$ .��4
!.#� %#�3�"�$74�2"����(#�%�0##�-"���!#.�%&��2#1
"� "�/���� 0��.�)��-"�%���$�)%/��9 �3#����( �1
���" '�(#�%�0#2 �3#,��(6 3"���

	78 �"�7 "�$��0��#�).70#,�!.#$ .���!.�/�1
% �#/�0 �$ ".#2 �3#,�#�$ ,��#2 �3#,�5�3���$ .1
���" '���!.#.�) �CDouglas, 1979).

�) �&����.#����1��!. )�"��% ���0 �$ ".#2 �3�/
$�) %&� 0%�5�4� 3�3� 0 �$ ".#2 �3� �$ �"��"�2 34
3�*)�/�#5�3�"�.+,�.����7)�% ����"��3.7*���"#
#�-%%#!���


7�"&�9 �".�%&�+ �7.��� �#/��3.7*���"#�#
-%%#!���#$ :"����"� "�"� �����#)
x=Rcosϕ, y=Rsinϕ;
x=acost, y=bsint.

����"�/�# �λ�)��#�3�$�'�"�23#��)�%&���.$�1
%#�-%%#!������ 3�"�.�'� 0��"�23 �r�$�* "�(+"&
!. )�"��% ���$�)7% $�� 3"�.��λννννν=λ(–sinα, cosαG4
0) �α� �"&�70�%���3%����3���" %&��'. ����"�/�# 
λ�)��"�'�* �"�23#�#5����"� "�"�7:8 '�"�23#��31
.7*���"#�73�5+�� "�/� � 3"�.�$� Cλcosϕ, λsinϕG�
�%/�.�)#7�1� 3"�.��r�#�3�$�'�"�23#�#$  $
r=(acost–λsinα, bsint+λ cosα)=((R+λ)cosϕ, (R+λ)sinϕ).

(1)
�"�:)�4�!.#.���#��/�$�)7%#�� 3"�.��4�!�%71

2#$
(acost–λsinα)2+(bsint+λcosα)2=(R+λ)2;
acost(acost–2λsinα)+ bsint (bsint+2λcosα)=R(R+2λ);

2λ=[R 2–(a2cos2t+b2sin2t)]/(bsintcosα–acostsinα–R).
(2)


� -"�$7� 7.��� �#:� )�(��#$� ���"��; �# 
$ *)7�70%�$#�t #�α C.#��J�G, �% )7:8  �#5����'�"�
3���" %&��'� -%%#!��� #� (�%&;�'� �3.7*���"#
C
�.�4��DFHG4���"�3* �� !��. )�"� ����#5��+2#�1
% �#/�3��.)#��"� )#�#2��0��� 3"�.��3���" %&1
��'�-%%#!��
cosα=–asint/(a2sin2t+b2⋅cos2t)1/2,                              (3)
sinα=bcost/(a2sin2t+b2⋅cos2t)1/2; a⋅tgα= –b⋅ctgt.


��% �#�3%:2 �#/�#5�C�G���!�$�8&:�C�G�70%�
α,�!�%72� $�5��#�#$��"&�λ=λ(t)
2λ=(a2cos2t+b2sin2t)1/2[(a2cos2t+b2sin2t)”R2]/
/[(ab)+R(a2cos2t+b2sin2t)1/2],                                       (4)
��#5�C�G�=�7.��� �#/�#�3�$�0��$��* �"���"�2 3�
x=cost{a–(b/2)[(a2cos2t+b2sin2t)–R2]/
/[(ab)+R(a2cos2t+b2sin2t)1/2]},
y=sint{bd(a/2)[(a2cos2t+b2sin2t)dR2]/
/[(ab)+R(a2cos2t+b2sin2t)1/2]}.                                     (5)

I�3#5� 0.�<#3�� 3.#��'� CAG� !. )�"��% �� ��
.#��J����%/��%72�/�a=3, b=2, R=B4A�-"��3.#��/�#
5��#�#$��"&�λ=λ(tG�#5�(.�* �+����"� "�"� ���
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