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1 Stocklin 
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8�� K� �	 rT� ^F 
 5��� �]F ^���) 5��DEF =�@��- 
 N<J ^���) �����J �(K�8�� 

 K�8>�H K� �	 +��8H
,–  �=	�  �(K�86D�a� 8��  K� �	 ��8�>T?) ����6L	 =�@�� �(K�8��

 K�8aH�  K� �	 5��� 
 ^�� ) � �8F 
- 7�9 =2� #�	8�� 
 (K�8>�H ,�8� =�@�� .+� �

�, +��< 
 ����	�5��� 
 +��=�� �st�d @ �? +� 5��DEF R<
O  K ��< ���;

 +�D; 
 �6��F ��; �����J �
� �	 i�� [< �8Z �	 �? +� �=� ^�P�. ���H n�86�

 5J �Y��\. 
 n�86� +��L7 .+� �=���8  st�d @ ���L7 ���H ����8	 �����J ���;8�

 �l?=91000  �W=; {�2� �
��� K��=T2�) +� �=� ,�
J�	 �6�1380 .(  

 

 2#31- �&��� �3-) (*+�,� -�.� �-&�!� (�7�� �3- &  

�-�- �8�8 9&� &  

�H�I
�� ��6�8��8� �UH�V� 
 ����	 +2� ��< +�, �.�UH�V� �,
=$� 
, �EF

����	 @ s  ��	�� +�, 
 5
��� ��< ��2. 
 ��? #�|L�� +�,�	 
 ��=���,, ��<

�H�I
�� @��� ,�8� ��< ��� C�� n�8. @��� ,�8� ��<�6���  ��.�UH�V� �\VT� 
, SPSS  ��2.

 �
=�) .=�1.( �,, @ �,�%6� �	 =6	 �, ��<�H�I
�� ��=� ��2. ��< �.�UH�V� �,
=$� 
,

3
� ����
 �	 ��< �, st� �=�=� �=T	 �6�, ]�8� 
 8��	C����� SPSS ^��$. 
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�H�I
�� ��6�8��8� ��<�6���  ��8���F� �<=� C�_�. ��	�3
� @ �8ST� K �VA ��<

 ���, �����6� N.2 ���, �3 i��T� 
 �,�%6� ����6� =TI 
 K��.�=��<  3@� ��, �?

 .=�=�,�F �e� �=�,8	 �.�H�	 ���$��  

�-�- 2�	!: & (�;<: �8  

 �
=�1 �%H8� �%�&8. ��H��J �_�6� ��<�H�I
�� @ �=� +�,�	 �< �n�$� ���� @

�=� +�,�	 ��=�� =�,@�	 �, �? �,8	 NI8? �V; 
 h��	 �V; �i�� �X�� �+9�D�=�  


 ��� C�� �,SPSS   �. =� �Y��$� ���U� Q�$� 
 K�>���� ��>H8I ��l?=9 �^;=9 ��T�,

�	�+�, �	 ��� �F=��? i��7 ����
 K� .=  

=&�� 1-  �>�?.: ;�+��@(>+A��8(+�$&�B ����.B�.� ��8  

 i��7

 �V;) �F=��?

 �V; / h��	

(NI8? 

NI8? �V; h��	 �V; i�� X�� n�$� +9�D� xA�� -

 ��<����J 

�\VT�  

3/3 79 196 260 14 647 2823/43 �T�, 5
��� 

1 1 4 40 1 3 4 ^;=9 

4/3 80 200 300 15 650 2827/43 �l?=9 

1/47 16/4 24/65 83/8 4/741935 125/12 565/3642 K�>���� 

0/953411 15/58895 32/87778 

 

34/98317 2/3 43/72417 1652/339  Q�$�

���U� 

1/963834 2/187288 3/372341 3/694975 1/3 2/518675 6/720301 �>H8I 

2/57 99 88/5 130 29/5 311/66 7852/2 �T�, �	�� 

1 1 1/5 10 0/5 2/5 1/77 9^;= 

3/57 100 100 140 30 314/16 7853/98 �l?=9 

1/1 18/35 18/96809 58/21429 5/3 67/3 630/184 K�>���� 

0/497609 

 

21/95794 

 

21/75941 39/45925 

 

5/673338 74/05003 1476/235  Q�$�

���U� 

4/707929 2/155631 2/14394 2/555166 2/584313 1/920559 3/563941 �>H8I 

 

�H�I
�� �d8H8��8� K��U. +2� =U	 ��9�� �, �< @3
��<8��	 �1 ]�8� 
2  �,�%6�

 C�_� �=U	 
, #�8& �	 8��	 3
� �, ^P� K��U. .=���,8� �=	�K#�8&  W�� �	 �?

                                                        
1 Basso 
2 Cvijić 
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�F=��? i��73 )R�H�I
�� �( �< :�\YZ �� �	,����F=��? i��7) � 1  �	 N�,�� ��1 �(

	�c�^P� =��? i��7) �F21/1  �.65/1 @ �6��	) �=��? 
 (8/1 (D\.�[=T	 ���=�8� 

 �5��P�< 
 8��	)2013^P�) (2.(  �H�I
�� �=� C�_� #�Y��$� XYZ K��	�T	 ��< +�,

�	 ��8. �	 5
���� @ �6��	 �F=��? i��7 ��, �PT8/1 �=� �Y��$�=�  �=��? �6�, �,

�H�I
�� 
 ��< i��7 �	 �	�� +�,1  
 N�,�� ��1 ���, �6�, �,�  .=���F �� ��;  

  
 2#32- (+�$&�B �%.+.B�.� C�.�� D����#�8 & .E�7) �82013 (���G: ��� �7  

��� ]�8� 3
� �,  @ �,�%6� �	+YD��<�H�I
�� ��V; �	 X�� � �< :�\YZ �� �	

�H�I�< �� X�� [? ��E789�< ����? �6��	 X��/�V;) K2  w? �	 ^P� � @2 �(

�H�I
�� ��<���X�.  
�� �i�.  K�	 X��/�V;) ^P� �%�;5/1  �.2( �H�I
�� 
 ��<

 @ �6�? X��/�V;) =T��� N<�I5/1(  �, �?5J�< z�H8�U�  [�D\. �+� X�� @ �6�? �T2 

��=�8� )8��] �1983 �5��=��	 �1992 �������
 
 ,�8� �2013�, .(� �UH�V� K14  @ =&�,

�H�I
�� �<�H�I
�� �6�, �, ��< �=T��� N<�I13  
 ^P� �%�; =&�,73  �6�, �, =&�,

�H�I
�� ��<���?�  .=��, ��; 

(+�$&�B �%.+.B�.��8  

�H�I
�� ���T� ^P� f��6� �< �
=� q�� �	 �.�UH�V� XZ�T� �,2  ^P� 
2   ��

.=��	� 5��� f��6� K��=<, �H�I
�� p8� 8��	 3
� W�� �	 �? ��< �.�UH�V� XZ�T�

,��� �=��? 
 ^P� ���=��	 X�� �	 �V; +YD� �]�8� 3
� XYZ �	 K�TE�< .

�H�I
����<��H�I
�� ^��� XZ�T� K ��<���?� ,=U. �? =T6D< =T��� N<�I 
 �%�; �

�H�I
�� ��< �������
 
 ,�8�) #��2~ XYZ .+� �6��	 �>�, p8� 
, @ =T��� N<�I2013 (

                                                        
3 Elongation ratio 
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���H�I
 ��< �H��$�z�H8�U� ���?
 �,8	 ^P� � C�� ���?�  ^P�5J�<  ,�, 5J �	 +H�H,

�? @ �?�� �H�I
�� �<�,8. h��	�.� @ rT� +YD� �	 5����Z �_	�� �=�   � +�

 K��	�T	��58.  �? ,�? 5��	z�H��69 �H�I
�� ��<�H�I
�� 
�� �.�UH�V� XZ�T� ��<���?-

�  {8D$���=�8�  ^P� ���$� �=�=  �M �, �?�6��F=� 
� �H�I
�� �? +D�H�9�, K

 =T�8. �� =T6D< ���<, �, ��6�? +9�D� 
 ��8�, �, ���H�	 i�� ��, �? ���<

�H�I
�� ��< �������
 
 ,�8�) =T��	 �����2013 .(  

) ^P�3�H�I
�� p8� ( �<) s?8� 
 C�6H
 n�8. �?2005=T	 �6�, (�=� �=�  5��� �

.=<, ���^P� C����P� ��=T	 �6�, K ���F�H�I
�� p8� �< �	 [�\6D� �8Z �	 �? �

�d8H8�8�� � ������
 
 ,�8� #��2~ =�8. �� �? =<, �� 5��� � =��, ��M�. ��P� K

 .=T? ^��P.  

  
 2#33  - (+�$&�B C�.�� ��17 (�E- �8 �H�@ 2�#�: �;���#� &– �&) I�.B & ���+2005(  

 ����� �
=�2  �� 5��� � �.�UH�V� �,
=$� 
, �, ]�8� 
 8��	 3
� @ ^&�9 f��6�

 .=<,  

 =&��2- (+�$&�B �E�13 2#3 /0�1� ��8(*+�,�-�.�  

  

�\VT�  

8��	 3
�  ]�8� 3
�  

,���� 	�c�^P� �=��? ���?� ^P�  ;�%� P�^  =T��� N<�I 

5
��� +�, 38  - 22 6  7 47 
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�	�� +�, 43 - 5 10 7 31 

 ��P�4  �.7 �=T	 �6�, �, �? =<, �� 5��� � +�, 
, �H�I
�� @ ���< ��8�� ��<

 ����� �
=�2  (5�F=���>� ::YT�) .=���F �� ��;  

  
 2#34  &5- (�.���� (+�$&�B K� ��8(�&��� �3-) 2#3 �>�L & �����- �������M� :NO1�  

  
 2#36  &7 (�.���� (+�$&�B K� ��8 (E����  (�7�� �3-) �1��� R8�$ &- �������M� :NO1�  

 �.�E��� 2�	!:(>+A��8(+�$&�B ����.B�.� ��8 

�,��%H8� N. N. K�	 K��Y. i��7 �����	 @ ��9�� K ��< �, �=� +�,�	

@ Q=< .+� �=� �Y��$� ��=�� ��<=�,@�	� K��Y. i��7 5��� K��L. �Y��$� K K�	

�H�I
�� ��<�6���  N. N. ��< 58���F� ^��$. @ ^&�9 f��6� .+� �.�UH�V� XZ�T�

 K�	 ����6� N. �VA�%Hg��<�H�I
�� ��6�8��8� � �< ^P� q�� �	8 @ Q=< .+�� K

�H�I
�� ��<�6���  @ N� �< K�	 K��Y. i��7 K��6��	 K��U. �#�Y��$� �< �>�, �6���  �	

.+��� K���6�< �� 5��� �? =<,�%Hg��< �V; �	 +9�D� �h��	 �V; �	 +9�D� �
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 K��Y. i��7 �	 i�.�. �	  h��	 �V; �	 X�� 
 +9�D� �	 X�� �NI8?922/0 �873/0 �

699/0  �581 �>6DY�< 5��� K��6��	 ./TU���, .=��,�8A�	  
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 2#38 – ����8 (+�$&�B ����.B�.� ��8������T ��7 �,U �-�E �.�E��� 2�	!: V�  

 ���, n	
� �, �, �TU� k�Y.� ��,�\� �����6� N. �VA 58���F� �Y��$� �	 �
���2 

 ���, 
3  �
=� f��6� XYZ .=� �Y��$� ���3  ��� C�� �, 5J #�Y��$� �?SPSS  ^&�9
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 n�$� =T��� ���<�6���  K�	 �+� �=� h��	 �V; 
 NI8? �V; K�TE�< 
 +9�D�

 .,�, ,8�
 �>6DY�< 5��� K��6��	�
=� f��6�3 �=T<, 5���� �l?=9  �? +� �H�D� K

 k�Y.�TU���,  @ �6�? ��VA ���69 mV� �,1/0  K�	�%Hg��< h��	 �V; 
 +9�D� �

 ���, n	
� ��	2  
3  K��Y. i��7 �	997/0  
998/0 
J�	 ��VA 
 ,�07/0 
 08/0 

.+�� 5��� K�TE�< f��6� K��=<,  k�Y.� K��6�? �?TU���,  ���,2  
3 n�$� K�	 �

 K��Y. i��7 �	 i�� 
025/0  
081/0  ,�
J�	 ��VA 
022/0  
022/0 ��=��	.  

 =&��3- V���� ;�+��@ �.�E��� �-�E W7�&� (��- 2 & 3 ��7 ��8������T ����.B�.� (+�$&�B�8  

T������ C.� =��   �X�Y 

M� O�8� 

�X�Y 

O:��� 

�,U� 

-�&@�7 

���)� F 1*����-� =�� Y���X  

  0
b 

1
b  

2
b  

3
b  

W�!� & ��� �   (��-2 0/595  0/354  0/008 15/592  0/000  0/001 0/063 -0/39 -  
 (��-3 0/597  0/358  0/008 10/311 0/000  0/001  0/043  0/063  -0/116  

/�Z & ��� �   (��-2 0/987  0/974 0/026 675/379 0/000 0/080  -0/731  1/634  

 (��-3 0/995  0/990 0/017  1109  0/000 -0/031  0/505  -1/84  2/364  
Y�3 & ��� �   (��-2 0/596  0/355  0/131 9/927  0/000 1/209  4/920  -4/921 -  

 (��-3 0/677  0/459  0/121  9/980  0/000  -2/598  16/703  -34/551  23/180 

 �,L & ��� �
[�;7  

 (��-2 0/999  0/997  0/008 7104/4 0/000 -0/007  0/83  0/924  - 

 (��-3 0/999  0/998  0/007  6375/4  0/000 0/02  -0/463  3/55  -2/1  
 �,L & ��� �

R$.�  

 (��-2  0/866  0/384  0/128  0/173  0/000 0/173  -7/379  67/808  -  
 (��-3 0/705  0/479  0/117  11/53 0/000  -0/104  9/362  -202/4  1248  

/�Z & W�!�   (��-2 0/604  0/365  0/018  10/34  0/000  0/006  0/225  -0/219  -  
 (��-3 0/612 0/374  0/018 6/968  0/001  0/018  0/095  0/146  -0/249  

Y�3 & W�!�  ��- (2 0/157  0/025  0/022  0/455  0/638 -0/018  0/240  -0/220  -  
 (��-3 0/284  0/081  0/022  1/023 0/394  0/368  -1/957  3/785  -2/352  

 

 �,L & W�!�

[�;7  

 (��-2 0/776  0/602  0/014 27/26  0/000  0/000  0/457  -0/447  -  
 (��-3 0/811  0/657  0/013  22/38  0/000  0/033  1/12  -3/659  2/578  

 �,L & W�!�

R$.�  

 (��-2 0/746  0/556  0/015  22/53  0/000  -0/004  1/14  -4/606  - 

 (��-3 0/774  0/599  0/014  17/443  0/000  0/020  -0/290  18/469  -106/6  
/�Z & Y�3   (��-2 0/552  0/305 0/092  7/891 0/001  0/442  0/569  -0/223  -  

 (��-3 0/557  0/310  0/093  5/244  0/004  0/398  1/061  -1/605  0/941  
 �,L & Y�3

[�;7  

 (��-2 0/361  0/130  0/103 2/694  0/081  0/535  0/267  -0/006    

 (��-3 0/398  0/158  0/103  2/191  0/107  0/635  -2/080  11/277  -9/056  
 �,L & Y�3

R$.�  
 (��-2 0/3  0/09  0/106  1/774  0/184  0/576  -0/996  13/7  - 

 (��-3 0/407  0/166  0/105  2/322  0/092  0/412  8/367  137/4  697/98  
 & R$.� �,L

[�;7 �,L  

 (��-2 0/717  0/514  0/107  19  0/000  0/203  -5/7  60/556  -  
 (��-3 0/767  0/589  0/099  16/7  0/000  -0/10  7/13  -147/15  959/3  

 C�F �	 C�F ���F =TI �VA 58���F� ^��$. f��6�4�%H8� K�	 ��<�H�I
�� ��6�8��8� �<

 �
=� q�� �	 �? +� #�Y��$� =U	 ��9��4 �, .=��	 ��� Q��A �	 #�Y��$� K

 �%H8� ��2I ��=� �=�_T� �>�, ���6� N� �	 ���6� �< 
 �=� C�_� 58T?�. �? �.�Y��$�

                                                        
4 Stepwise 
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 ���� ���6� �< �@ �	 
 �=� �6��F �S� �, �6D	
 ���6� i�� 
 n�$� �+9�D� �X��

���6� �<��U. ^\6D� ���6��. +� �=� �Y��$� �2�J ��, �TU� mV� +��2� �, 
 �=� w� K

 �4TT? =���. 
 ^�P� 
 ,��F ��; �,�%6� ,�8� �<���6� K�	 k�Y.� K��U. +2� ��� 3
�

3
� ���� �< K��Y. i��7 K��6��	 ��8?4� �
=� �, �=� C�_� #�Y��$� XYZ .=��	

	 X�� 
 h��	 �V; 
 NI8? �V; �+9�D� �	 k8	�� K��Y. i��7 �,=� �=\� �0,997  �	

 ,�
J�	 ��VA0,024  
 h��	 �V; 
 X�� �	 i�� �	 k8	�� K��Y. i��7 5��� K��6�? 


 5J K��Y. i��7 5��� �? +� NI8?0,584  ,�
J�	 ��VA 5��� 
0,091  .+�  

 =&��4-  (?�	U=���8 ���G�� �1$ �,U �(>+A��8(+�$&�B ����.B�.� � �8/0�1� �- �:�*+�,�  

 ���6�

�6D	
  

 i��7

�>6DY�<  

 i��7

K��Y.  

 i��7

���=U.  

 ��VA

,�
J�	  

  

\̂6D� ���6�  

�7i� B�,�=��6��  

 �=\�

Beta 

mV�  

��,�TU�  
 �=\�B 

 ��VA

,�=��6�  

 

 

X�� 

0/901  0/813  0/797  0/720  

+9�D�  0/548  0/084  0/543  0/000  

NI8? �V;  1/949  0/415  0/380  0/000  
i��  0/363 0/117  0/244 0/004  

+	�M �=\�  -0/089  0/068  -  0/201  

  

  

+9�D� 

0/989  0/997  0/975  0/024  

h��	 �V; 1/172  0/052  1/102  0/000  
NI8? �V;  -1/014  0/174  -0/200  0/000  

X��  -0/018  0/053  -0/018  0/742  

+	�M �=\�  -0/051  0/010  -  0/000  

  

n�$�  
0/878  0/771 0/758  0/011 

h��	 �V;  -0/092  0/014  -0/627  0/000  

NI8? �V;  0/755  0/068  1/064  0/000  

+	�M �=\�  0/011  0/004  -  0/010  

  

i��  
0/584 0/342  0/285  0/091 

X��  0/645  0/195  0/657  0/002  
h��	 �V;  -0/257  0/189  -0/356 0/181  

NI8? �V;  -0/597  0/636  -0/173  0/355  
+	�M �=\� 0/475 0/036  - 0/000 
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 ����� �
=� f��6� XYZ1 X	�V. 
 ����	 
��H�I
�� 8��	 3
� �	 f��6� K ��< +�,

���, �	��� �H�I
�� 
 �,8	 ^P� ��<�H�I
�� �6�, �, 5
��� +�, ��< ��; �=��?

�6��F=�  �P� �6YH �?�H�I
�� ^�P�. C��� �< [�\6D� ��M�. �2�J ��6�8��8� 
 ^P� �,

�<�	J ,8�
 .+� �6�, �<���H
 �<=�@�� �
� �	 ��<v��	 5
��� +�, �, �EF� ,�_

�H�I
�� ��<�H�I
�� �=�� �? ��� �	�� +�, �, 
 �=� �=��? �< ^P� N�T? nA �
� �	

�6��F=��, �?��6� 5���� N� �;��. ^$� ��T� v��	 �EF ���H 
��H�I
�� ,�_ ��<

���,�  .+� �=�58. �� K��	�T	� ��6�8��8� K�	 [�\6D� �Z�Y.� �? ,�? 58T� ��8>T

�H�I
�� �< ,�, �2�J ^�P�. C����P� 
73 �H�I
�� =&�, �<�,� �=�=  �M �, �UH�V� K

 ����$�14 �	 ��8. �	 =&�,��� N<�I �6�, �, �PT ,��@ ���D	 i�� ��, 
 =��, ��; =T�

 
 =���F �� ��; ����� �6�, �, =T6D< ��6�? ���<, +9�D� 
13 �H�I
�� ��< �%�;

 ���D	 ,�8� @ �P� .=T��	 �6��F ^P� 3��� 
 ���$� �=�=  i�?�. �M �, =�8. �� ^P�

�H�I
�� �	 k�Y.� �, �? ��2� ��<,, ��; �S� =� =��	 �EF����H #�
�_� �? +� K ��<

���H ��T? �, ����� ��<�H�I
�� ��6�8��8� �
�� �	 =�8. �� �EF �<v��	 
 �,, ����. �-

�.,,�F ^�P�. C����P� x�L�. 
 ��6�8��8� �, �VA ,�_ �H�I
�� X�� K�TE�< ��<

���H 5,8	 �Y6� 58. �� � 5J +�� �? �,8	 �6��	 �	�� +�, ��<�	�� +�, ]F   �	 +YD�

��; �6�2� 5J @ 
 5
��� +�,���F����H K �< 5���� N� o�U� �, 
 N�T? nA �,

�T�, =T�.�=; �?��6�� +�,�	 
 #�Y��$� XYZ .+D�, ��<�H�I
�� ���=�� ��< +�,

�? �,8	 ��6��	 i�� ��, 5
�����H�I
�� �=�� 5,8	 ����� @ 5��� K �< @ 
 ,�,

���  }�$H�H�I
�� ��� +9�D� �6 ��< �F �? =T6D< ��6��	 +9�D� ��, �	�� +�,

�=�� ,8� �6��F �=�,�� �H�I
�� ��6�8��8� �
� �	 5��� ��M�.��H�I
�� K �< �H��$�

����	 @ s  �=�J +�, �	 ��8. iH�� f��6� @ �P� K�TE�< .=�8� �� {8D$� �< 


��=�� #=<���� �V; +YD� �? +� K�H�I
�� �, h��	 
 NI8? ��< N� �Y��\. �=��?

3
� @ �,�%6� �	 ���2� f��6�  .+� �=� �Y��$� �� �	 ��<�=TT? =���. w�6L�� K

 ��<�6���  =�8. �� X�� 
 NI8? 
 h��	 ��<�V; �+9�D� ��<�6���  �? +� i�V�

 .=T��	 �@�� �=� +2� �Y��T������ ���	
 �� ��	
 �� ��	����� ����� �	� �

��� �
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 ���'�����- ./� 0�� �
�� �� $ ��*� 1�'��2� #� $�� 1��'��� ../� $4) ���

�*��"'+ �� ��"�!���� 0	!� �� �5�� ����� �*�� $��6%�� ����� $4) ���-
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-) C ��=�9 �y ��.�|� �C ���6�� �C ��.
�M1393 ,=A� 
 RT?�  �	 �M8� ^�8� +A�T� .(

�H�I
�� �< .N�6D_H 58���F� � �,�%6� �	 �������? ���A�
@�F � �\VT� �, (*E.: & ��B��G�

 �����36  ���� 1393  �181 – 194.  

-���� =�$� ��=� �T>�@ �C�2� ����2	 ���� ��%��2� 1397 �d8H8��8� 
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 .586D�	 
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