
arabo:Layout 1 23-06-2010  8:07  Pagina 1



 Secretariat of the Codex Alimentarius Commission
 Joint FAO/WHO Food Standards Programme
 Food and Agriculture Organization of the United Nations
 Viale delle Terme di Caracalla
 00153 Rome, Italy

 Telephone:  (+39) 06 57051
 Fax:   (+39) 06 57053152/57054593
 Telex:   625852 or 625853
 E-mail (Internet):  Codex@fao.org
 Web site:   www.codexalimentarius.net

Sales and Marketing Group
 Food and Agriculture Organization of the United Nations
 Viale delle Terme di Caracalla
 00153 Rome, Italy

 Fax:   (+39) 06 57053360
 E-mail:  publications-sales@fao.org

arabo:Layout 1 23-06-2010  8:07  Pagina 2



»FGò¨dG Qƒà°SódG áÄ«g

äGAGôLE’G π«dO

IöûY á©°SÉàdG á©Ñ£dG

á`«ŸÉ©dG á`ë°üdG á`ª¶æeh áYGQõdGh ájòZC’G áª¶æe ÚH ∑Î°ûŸG á«FGò¨dG äÉØ°UGƒŸG èeÉfôH

á«ŸÉ©dG áë°üdG áª¶æe

IóëàŸG ·CÓd áYGQõdGh ájòZC’G áª¶æe

2010 ,É`ehQ

C

M

Y

CM

MY

CY

CMY

K

Frontespizio.pdf   22/4/10   14:35:08



لاأو�صاف الم�ستخدمة في هذه المواد لاإعلامية وطريقة عر�ضها لا تعبر عن �أي ر�أي 

خا�ص لمنظمة لاأغذية والزراعة للأمم المتحدة �أو لمنظمة ال�صحة العالمية في ما يتعلق 

بالو�ضع القانوني �أو التنموي لأي بلد �أو �إقليم �أو مدينة �أو منطقة، �أو في ما يتعلق 

ب�سلطاتها �أو بتعيين حدودها وتخومها.

ISBN 978-92-5-606493-6

جميع حقوق الطبع محفوظة. و�إنّ منظمة لاأغذية والزراعة ت�شجّع ن�سخ ون�شر المواد 

لاإعلامية الواردة في هذا المطبوع. ويجوز عند الطلب ا�ستخدامه مجاناً لغير لاأغرا�ض 

التجارية. وقد يتوجّب دفع ر�سوم مالية لقاء ن�سخه بغر�ض �إعادة بيعه �أو لأغرا�ض 

تجارية �أخرى، بما في ذلك للأغرا�ض التعليمية. وتقدم طلبات الح�صول على �إذن بن�سخ �أو 

ن�شر منتجات المنظمة المحميّة بموجب حقوق الطبع وغيرها من ا�ستف�سارات عن الحقوق 

والتراخي�ص بالكتابة على عنوان البريد لاإلكتروني: copyright@fao.org �أو �إلى: 

Chief

Publishing Policy and Support Branch 

Office of Knowledge Exchange, Research and Extension

FAO 

Viale delle Terme di Caracalla

00153 Rome, Italy

© FAO / WHO 2010

Ar FAO-WHO 2010.indd   1 22/04/2010   15:57



iii 

�K�j�3א�·KE�� �
� �
 M�W?...................................................................................1א&
� �
g��3............................................�¹א��>c�¥KאT	K	ME�א�j8C©�–�אµ¹T�א�? �

loאX=א��¥j�	Wא��M�EÓ�l	K	Tא�¶K;C4...............................................א�� �
loאX=א��¥j�	Wא��M�EÓ�MEAא�Wא��M�ou7.............................................א�� �

loאX=א��¥j�	WA��M�K<א���£K�&21......................................................א� �
loאX=א��¥j�	Wא��ªאY�T�c�¥K<�...................................................22� �

� �
g��j...........................27©�¤א��א�MA8�ap¹��jא�K>q�א�W	�j¥�¹א�:8C��l�א��Kא�? �

MA8א��א�¤�©j8C¹א��¥j�	Wא���K>qאj��ap¹�א�א�Y��.............................28� �
loאX=א��¥j�	Wא��M�EÓ�ME
Y���ZD����K7���Ð�K<�...................................40� �

fB<א���K�j�¹��W�W!�Ð�K<�.......................................................42� �
M�K<א��ME<Epאj&א�·K�A¹א��ME<A��44.............................א�>�K�u��.�א�K�A·�א� �

�¥j�	Wא��í�aA��M=Eq.................................................50��jא�K>q�א� �
x�MEDE�jא���«j:%אloאX=א��¥j�	Wא��M�E���K>qאj��í��£Wâ�¶K@��� א¥£� �
MA8א��א�¤�©j8C55..............................................................¹א�� �

M�X�Tא�é��M�K9&א�א£j&K��MqK��¶K@���µK�£��í�Y;Cא��א�א�Y��� �
M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�í�¶K@�Tא�¸X��í�Y;Cא���£K
�¹...........55� �

¹�ap¹�·G7��MEDE�jא���«j:%א/א��K�¹W��M<א�Y��¹�ME��&¥KB	M�א�8 �
MCE<��aA���dA<���KBE�.............................................................64� �

p¹��£K��666loאX=א��¥j�	WA��MEAEA��a...................................65�א�:Yאdo�א�� �
MC�K<&א�א�א�Y���¥KEא���¹��apj���£K���loאX=א��¥j�	W�K��MqK%81..................א� �



�K�j�3א 

iv 

MEAEA��¹א�>M�u��.�א�PoK�C�א���MEAEA��_:���X�א�>�KCE،:�א	��Wא¶�א�PoK�C�א�� �
KE?א���KEAB
�í�e7א��i�¹�¹§��£¥אjא��¶K@�T¹א�א££Ï	tא�fא�j
¹� �

¥j�	Wא���K>qאj��í...............................................................84� �
� �
g�
ME��«j:��MEDE�j��6�–���O�K�אא�?Y>א���ZD�Tא�fB<..............................87 

M�Y��¹�¥j�	Wא��·K�A��M>E9&א��K�j@�A��MEDE�jא���«j:%א� �
¶KD&א�M88��88...................................................א$@ME�j�א�ME�¹W�א& �


«j:��K��MEDE�j�x£א¥��KB��¹א���loאX=א��¥j�	Wא��·K#�M�Y� �
M88��94...................................................א&KD¶�א$@ME�j�א�ME�¹W�א& �

¥j�	Wא��·K#��K	�Y��MEDE�j��«j:��M88��M�Y��¹......97�א&KD¶�א$@ME�j�א�ME�¹W�א& �
MEA<>א��fB<א���K
jB2�MEDE�jא���«j:%101......................................א� �

�ME�¹Ï@�tא�fB<א���K
jB2�MEDE�jא���«j:%105.................................א� �
� �
g��109.......................................................��א&�K�Y�–fEA!�Yא�a�א�א�? �

���fB<א���£K��loאX=א��¥j�	Wא��¥K���í�KD?E�:���Y�K��fEA�א&....................110� �
M�X�Tא�M�u���MA8א��א�¤�Y�K���K�fEA!�א&A:8��c�¥K<�....................117� �
M�X�Tא��K�Kp��MC#�KD?�:��×א��Y�K�����£K�fEA!�א& �

loאX=א��¥j�	WA��.�<�Kא���M�X�Tא��K�jA��MC#¹..................................120� �
�=Xאlo	KE	�K�MC#���K�jA�אM�X�T�א��M<�K��WA	�j¥�א� �

M�X�Tא��K
jBá�¹��M�X�Tא�í�¶jB��Y�W?��.................127�א��>ªY���K�jABA�¹א� �
M�X�Tא�í�M�Y:Eא���Ð�K?<א���K>Aã�MC#�KD?�:��×א��Y�K�����£K�fEA!�א& �

loאX=א��¥j�	WA��M<�K132..........................................................א��� �
��K	KE	ºj8?א��£¹W$א�ap¹�WC
�Y�K���?gEE�א& �

M�X�Tא�í�M�Y:Eא���Ð�K?<א���K>A�&..............................................141� �
����£K�fEA!�א&�K�Y�א�×��:�?KD�MC#��K>Aã�א&�WEא� �

loאX=א��¥j�	WA��M<�K143..........................................................א��� �



�K�j�3א 

v 

d�A&א�א�:WE�&א��K>Aã�MC#�KD?�:��×א��Y�K��KE	�K��£א¥��א&��MBoK�� �
loאX=א��¥j�	WA��M<�K148..........................................................א��� �

KDBEE?���¼אWED1�M�j�¹Tא�L�Þ��K�j@&א�LE�Y��MEAB
�Ð�K<��L�K��h�� �
­KB��tא&א�´Ï7�ME&K<א��M���.��MB;C�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8 �

�·G7�...........................................................156��K>Aã�א&�WEא� �
fB
�kA
�dE�:�A��MEDE�j��«j:�¹�M�¹X=א���Y�K�����£K�fEA!�א& �

M�X=א���MC#�MqK%א�M�¹X=א����Kא�W��	tא�í�M�X�T¹א�161.........................� �
� �
g��...............171��M?אf@EÓ�א$@l�j�א�l�¹W��WA	�j¥�¹א�¥¹Wא��א��K�–��K]�א%א�? �

¶K
�ªY
.......................................................................172� �
M�XE>Cא���MC�A¹א��M�EÓ176..........................................................א� �
�M�K<א���K
jpj&א�·K#.........................................................179� �

�ME<A��198.........................................................)א�M:7C(א�K�A·�א� �
�ME<A��kB(א�K�A·�א���Ð��f���é��MA�H&205.....................................)א� �
�ME<A��210..........................................................)א&�K=A(א�K�A·�א� �

M�Y��¶KD&א��M88��213.................................)א�M:7C(�א$@ME�j�א�ME�¹W�א& �
M�Y��¶KD&א�Wא��ME�j@$א��M88��214...........................)א�×�(��ME�¹)KDA�א& �

ME&K<א��M��dE�א&M�Ï7��.��MB;C�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8Cא���·K#........218� �
��£K&א�L�j+��G7C&א�MC�A(11−1א����225..........................................)� �

ºY�Tא��KB;C&א�a��M�Ï7&א��K
KB��t227........................................א� �
� �
�g�א��K£§�א�?–M�j9<א��..........................................................��231� �

M�j9<א�loאX=א��¥j�	Wא��M�E��í�.................................................232� �
¥j�	W�K��MqK%א�µK8�tא��KD#�ME	K	Tא�coK�j............................א��235� �

� �



�K�j�3א 

vi 

�g�א��a�K�א�?–ºY�Tא��KB;C&א�a���K�u<א��237........................................� �
loאX=א��¥j�	Wא��M�E��.��·¹K<��K��M?A<�&א�MEDE�jא���«j:%א� �

MA8א��א�¤�©j8C¹א���K>qאj&א�ap¹�í�ME�¹Wא��ME�j@$א��KB;C&¹א��.......�����238� �
7+�M?A<�&א��£K�&אloאX=א��¥j�	Wא��M�E��fB
�í�ME�j@��Ð��ME�¹£��KB;C��M�¥K���241� �

� �
d�Y&א�:M�EDA��M�K<א��א¥א�Y?......................................................א���249� �


MEAB�aCq�א�?Yא¥�í�gA<א��¥¹W��M?A<�&א��£K�&K���K�KE�� �
¥K��
tא�.<��ºY�Tא�fא�j<א��X���ºW�¹�loאX=א��¥j�	Wא��M�E��í.................250� �

E?��¥¹W��M?A<�&א��£K�&א��K�KE�M�X�Tא�M�u	�kA
�Y�K��gE.....................252�א& �
�Ð�א��fqj��é��jא�d�í�אz¥א�E��é��MEא�Yא��Ðא�W..........................א��������253� �

� �



 

1 

�W?&אM� �
� �

� ���M�EDA�� MEAB<א�� M>E�j¹א�� ME�j�K?א��[	Tא�loאX=א�� ¥j�	Wא�� M�EÓ�א�א�Y�xא�fE�£�c8
ME
Y>א�� KD�ZD��¹� .M�E�� �K9
T� »¥¹Yp� òY��� fE�Wא�� ��Xא �K�j�â� M�Y<�¹�loאX=א�� ¥j�	Wא��

M�EÓא�fB
�í�M�K<��õ�¥j8��אj�¥K7��l@��.א��Y&¹א.��é��fE�Wא��g���W�¹M<�	�¶K����é��M�KpxK��
l�Kא���i�jא��kA
�،d�Y&א:� �

• g��א�»X���hB9�א�K;C¶�אT	K	l�א�?�،g�j�¹��¹א��>c�¥KאT	K	MEא�j8C©�:�אµ¹T�א�?
�M�K<א���£K�&¹א�،MEAא�Wא�� KD��ot¹�،M�EDA���K�A:8&א�c�¥K<��é��M�KpxK��،loאX=א��¥j�	WA�


Y�TWאª�א�W	�j¥�א�=Xאlo�א�×�K��©j8Cא��¸XÓ�W�j��¾Ð�>��í�. 
• g�
kA���Yא�א��ap¹��jא�K>q�א�W	�j¥�¹א�j8C©�¤א��א�MA8:�א��l�K�א�?�»j�ç¹�،

�ZD�T���W�j��apj��jא�K>q�א�W	�j¥�¹א�j8C©�¤א��א�،MA8�Ð�K<�¹�ap¹���K�j�¹�א�>fB،�¹א
��K�u<א�� ·G7��א�£K
¥�¹� ،ME
Y>א�.���¥KB�	א� é�� M�KpxK�� ،M�K<א�� ·K�A¹א�� ME<A��א� ·K�Aא��

¥j�	Wא�� í� ME<A��א� �K>qאjBA��MEDE�j�� «j:�¹� ،M�X�Tא� �K�Kpא� ¶K@��� í� Y;CA�� �K�E�Y�¹�
 .apj�MC�K��¹��Yא�>M���K�¹W�¥K-	M�א�،M�K;C��£K��¹�¥KE��t��³Y�א���fEA�¹א�Yא�א��א&>

• g��א��O�K�א�? :�� MEDE�j�� «j:�fB<א���K
jBá¹� ME
Y>א�� �ZD�Tא� fB<:�»j�ç¹�
��K
jBá¹�،M88�¹
<،KD�E�K�i�Y��¹�א&KD¶�א&�¥j�	Wא��·K#�fB
�Ð�E���MEDE�j��«j:��kA


ME�¹Ï@�t¹א�MEA<>א��fB<א�. 
• g�
kA�fEA!:�א&�K�Y:�א�Yא�a�א�?�»j�ç¹�h
�MqK�¹�M�K
�©j8�&א�fEA!�Y�K��í�
¥K���� ¥j�	Wא�� M�E�loאX=א��M�q� M�Kë� µKá� í� fB<�� �א�× KÓ� M<�Kא��� ME
Y>א�� �ZD�T¹א�

�M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C��.�� M�Ï7&א�¥¹א�K7&¹א� �א%Îא� �ZD��¹� ،.@AD��א&
ME&K<א�. 

• g��א%�K]�א�? �¹א�¥¹Wא��: ¥j�	Wא�� í� ME�¹Wא�� ME�j@$א� �KB;C&א� f@E�
�M?�Kא�.� fB7�¹goאj�� ME
Y>א�� �ZD�Tא�M<�K¹א��� KD�KqK8¹א��� M�EDA��WE
�א�>?£K��j�h�K��¹א

 .א�¥¹Wא�
• g�
�K9�í�אM�EÓ��،MBoK�fB7�¹�א�>M�j9:�א��K£§�א�?Tא�)�K�WC
�gD�KB9א��V�¥K��a�

Yא�j���(¥j�	W�K��µK8�tא�«K?C��ME	K	Tא�¶KD&¹א. 



M�W?&א� �

2 

• �g�،�j�¹�א�?�g�א�»X�Wç£�א&�K£��¹א%:«j��ºYא�>�K�u��a�א&�KB;C�אT:�א��a�Kא�?
�Ð�¹� ME�j@$א� ME�¹Wא�� �KB;C&¹א� loאX=א�� ¥j�	Wא�� M�E�� .�� �K�u<א�� g@!�×א�� MEDE�jא��

ME�j@$א. 
• d�Y&א�:M�EDA��M�K<א��א¥א�Y?א��¥¹W��M?A<�&א��£K�BA���K�KE��kA
�»j�ç¹�،

�ºW�¹�،¥j�	Wא��í� �א�?Yא¥ ¤Kàא�MEAB
�í� ¶jA<א��،¥K��
tא�í�ºY�Tא�fא�j<א�� X��
�،M�X�Tא� M�u	� KÓ� ªY<��� �א�× Y�K��א& Y�W?�� ¥¹W�� M?A<�&א� �£K�&K�� �K�KE�¹

�Ð�א��fqj��é��jא�d�í�אz¥א�E��א�א�Y��¹. 
� �������M<�:א��¸X��M�K�Tא��W
��W�M<	Kא�������������¥¹W6א���K?
��í�א�א�Y�xא�fE�£�h���Y7
��M6E�Kא���

��¥j�	Wא��M�EÓ�.�u¹א��������í��W?

¶K���K�¹¥�א�=Xאlo،�א�×��2009�.�������h6��W6�Z��kA
�µj8$א�h@,¹
�����E��.���h��ME
Y>א��KD�ZD��¹�loאX=א��¥j�	Wא��M�E��h
��K�jA<&666א���P�K6�Y��،loאX6=א��¥j�	Wא��M

��i66א�jC
¹�،M66E&K<א��M���jא�K>66q�אM66�X�T�א&´Ï667��.66��M66B;C�אM66�X�T�¹א�Z¥א
M66�M66B;C�¹�א�668 �
�ALY, Rome, IT00153FAO ،��k6666666A
�a6666666�j&א�h6666666�¹��N6666666�Ï�tא

net.codexalimentarius.www://http� �
.



  

3 

µ¹Tא�g��א�? �
� �

�©j8Cא�ME	K	Tאc�¥K<¹א���� �
� �

 � loאX=א�� ¥j�	Wא�� M�EÓ� l	K	Tא� ¶K;Cא�)� »Xא�i�WB�
�&Y1H�א �Y7
� M�£K$א� �¥¹Wא��
� ¶K
�í�MB;C&1961א�
�א��£K	M�،�¹א KD�¥¹£�í�ME&K<א�� M�8A�� M�K<א�� ME<B#א� i�WB
�¶K
�í��Y7
1963�g��،�µWï
�l�K
�í1966¹�2006.(� �

 �loאX=א��¥j�	Wא��M�EÓ�MEAא�Wא��M�ouא�)�¶K
�é¹Tא�KD�¥¹£�í�M�EÓא�KD�WB�
.�1963א
� 
jא¶�� í� N�W
¹1964¹�1965¹�1966¹�1968¹�1969¹�1970¹�1999¹�2003�

¹2005¹�2006¹�2007.( 

 � loאX=א�� ¥j�	WA�� M�K<א�� �£K�&א)� ¶K
� í� �WB�
�1965א 
jא¶�� í� N�W
¹� ،1966�
¹1969¹�1993¹�1995¹�2007.( 

 �c�¥K<א�� 



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

4 

¶K;Cא��l	K	Tא�M�EÓ�¥j�	Wא��loאX=א�� �
� �
�£K&א�1� �

� �� �£K&א� �K
��Yא a�� ،M�¹H��� loאX=א�� ¥j�	Wא�� M�E�� ·j@�5�g�W?�� h
� ،M�¹H��� ¸K�£��
�א& é�� �K�Ï?��h�� ¥K7���¹� ،ME&K<א�� M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C&� .�K<א�� h�Y�W

�،.�B;C&א�.��´Ï7&א� M�X�Tא��K>qאj��P�K�Y�� XE>C��� MA8�&א�foK��،KBD��K��·G7�aEê�א&
lA��K��dE?!�ªY=�:� �

)�(� �M�א&��.@AD�·KBp¹�¥K-	�K��MD�Z�í�א����¥K��M�X�TK؛�q�M�Kë� �
)�(� ��Z�Z<���KB;C&א�KD��aA:9��×א��M�X�Tא��K>qאj+�MA8�&א�µKB
Tא�aEê�dE�C�

�א�ME�¹W�א$@ME�j�Ð�¹�א$@ME�j؛ �
) (� 
Wא£��xא� ��Xא µuD�	¹א� �K>qאj&א� �K
¹Y7�� 
Wא£I�� M?A<�&א� �K�j�¹Tא� W�W!

�،iDE�j�¹��h��µu�א&�KB;C�א&KC	�M�KD��j<+¹؛ �
)£(� �6>qאjBA��M6EoKDCא��b6E8א��א£W
���Y?>א��¥K���í�M6
jpj&א��K) �(�،¶KE?א��g��¸u
�

��K>qאj&א�L�K��é��،ME&K
�¹��MEBEA����K>qאjB��א�j	�loאX��¥j�	£�í�K�Y7C�
� �Y?>א�� í� �¥j�X&א� ºY�Tא� �ZD�Tא� ·j@�� �א�× ME�¹Wא�)�� (��W
�� W�� ¸u
�

�KD=Eq�א�،MEoKDC��KB�E�א�:�d�e�¤؛ �
)6�(� ���¥j7C&א��K>qאj&א�f�W<��W����L�א�K9��t�í��jp�א��:j¥א��א&Þ.� �

� �
�£K&א�2� �

� ��M�X�Tא� MB;C��í�.���C&א� �K9
T¹א� �K9
Tא�µ¹Wא�� aEê� ¶K��� M�j�>�� M�EÓא� M�j9

M�X�w��ME�¹Wא���K>qאj&K��.B�D&א�ME&K<א��M�
M�j9�אM�EÓ�א�µ¹W�.�¹א�Z¥א
M�MB;C�¹�א�8�g9�¹

B;C&�.�K<א��h�Y�W&א��Y:���×א��¶KB9�tא�í�KD���Y��ME&K<א��M�M�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8
M�EÓא�M�j9<�.� �

�£K&א�3� �
� ��M��،L�í��MB;C�אM�X�T�¹א�Z¥א
M��¹��MB;C�א�8�C��j9
�»T�¹��،j9
�M�¹£�»T�¦j�

�iC@�¹�M�EÓא�M�j9
�é��g9C��Ð��ME&K<א�l�j��Lא�Y��M>8��Y9ç�·��M�EÓא�fB<��KqK��K�KBא���



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

5 

¥¹£LA�� kA
� �KC�� M88��א& KD�K
KB¹א��� ME
Y>א�� KD�ZD��¹� M�EÓא�א���¶K<א�� Y�W&א� é�� iA	Y�
K�	KC��·K��KBA��،ME&K<א��M��.&MB;C�אM�X�T�¹א�Z¥א
M��¹�א&Y�W�א�>¶K�MB;C&�א�8 �

�£K&א�4� �
� ��¹�� M
�¹א�Z¥א M�X�Tא� MB;C�� í�.���C�� �K9
�� ¹�� �K9
�� t¹£�N�E��×א�� µ¹WA�� ¦jæ
MB;C��¥j9�� é�� ،KD�A�� kA
� �KC�� ،k
W�� ·�� �W��א&� g�Tא� í� �K9
�� KDC@�¹� ME&K<א�� M��א�8

�ME&K<א�� M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C�� ¶K@�T� K?�¹� ،Lא�Y�� M>8�� M�EÓא� �K
KBא��
Lא�Y&א�M>q�·אWAא���UC+�M?A<�&א.� �

�£K&א�5� �
� �MB;C��Y1H��é��KD�KEqj�¹�K�Y�¥K?��M�EÓא�¶W?�¹�M
é�א#KD¦�א&f�KB�í���אM�X�T�¹א�Z¥א

KBDC��f@��¶K<א��Y�W&א�µu��h��ME&K<א��M��V��h�א��?،Y�¥K�K+�í�e�¤��»�.��MB;C�א�8��gB<�¹
�KD�� X�G��� Yא�j��� K&K�� ،MB�D&א� ME�¹Wא���KB;C&¹א� �K9
Tא� µ¹Wא�� kA
� ،�KEqj�¹��K�K�C�	א

KBA
.� �
��£K&6א� �

� �XE>C��MC#�M�EÓא�J7C��ÆK<א��í�MEא�Y=#א�d�KC&א�cA��&�KE¹א��uE�1�KDAE@7��hB9��M�
M�EÓא��K9
��KDE���lB�C��×א��.KD¥¹£א��.��KBE��M�EDA��»XE>C��¦KD���M�XE>Cא���MC�Aא��fB<�¹.� �

�£K&א�7� �
� ��Yא�j���KC�¥�،KD�BD��א�£T�M�¥¹Yp�Kא�Y��ºY���ME
Y���ZD���»��J7C��·��M�EDA��¦jæ
uא��µאj�TאM�¦.� �

�£K&א�8� �
� ��¥j��¤K>Cא��ZE��f�W��×א��KD��MqK%א�MEAא�Wא��M�ouא��µW<�¹�WB�<��·��M�EDA��¦jæ

�M����K
��Yא¥�K��h��L�K�א&h�Y�W�א�>.�K�MB;C&�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8�M�א�>،ME&K��a��Yא
.�B;C&א�.�K��א�א�Y���KD�ZA����W��M�£K8�.� �

�£K&א�9� �
� �E=7�� �K�¹Y8���K9
Tא� W��� f�?�� �א�× �ZD�Tא� 
Wא� ،ME
Y>א�� KD�ZD��¹� M�EÓא� f

�MB;C�¹�M
�KDAB��ZEא�ME��P�K�Y��jא�K>q�אM�X�T�א&´Ï7��.��MB;C�אM�X�T�¹א�Z¥א���،KD�	Ko¥
�K?�¹� .�B;C&א� h
� M�KEC�K�� MEא�ZE&א� ¸X�� ��£א¥� M
�¹א�Z¥א M�X�Tא� MB;C�� éj��¹� ،ME&K<א�� M�א�8



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

6 

�K&א� M�ou�M
�ME�MB;C&�אM�X�T�¹א�Z¥א .�MB;C�¹�M
Ï7�¹´�א&Y�Wא·�א�>·K�K�MB;C&�אM�X�T�¹א�Z¥א
��Y�KC&א�א�Y�W?א���א£W
�¹�،P�K�Îא��cE�K@��í�.�B;C&א�h��f��M8��W�W!�í�ME&K<א��M�א�8

¥�K��h��L�K�א&�>M?A���K�¹Y8&K�א��M�jC�x£¥א�KD�í�א&ZEא��E.�א�>.��£K��.�B;CBA��j��M�Y�xא
M8���.א�ZD�T�א�KoY	ME�א& �

�£K&א�10� �
� ���K�¹Y8&א�aEê)M�¥j>א��MêÏ¹א��doK�j¹א���K
KB��tK��M?A<�&א�KDE��K+�(�»j:C��×א�

��¥j8��א�j	�،M�EÓא��K9
��i��aA:9��×א���K>qאj&א��K
¹Y7+�f8�&א�»Ð9�
KDEA�א�>fB�א��
B����،M�EÓא�MEqj��kA
��KC��¹��MA?���MEC<&א�M�j@$א�KDA�.qj��·��M�EDA��¦jæ�h@�¹l�í�،

�»Xא�� »Ð9��א�� fB<א��cE�K@�� h�� £Wâ� �Z�� Î�<�� ·G�� ،�WB�<&א� KD�Eא�ZE��א�Y�W?�� £¹W�
M�EÓK��MqK%א�fE=7א����K�¹Y8��h��M�EÓא�h
�M�KEC�K��M�j@$א�i��aA:9�.� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

7 

MEAא�Wא��M�ouא��loאX=א��¥j�	Wא��M�E�� �
� �
é¹Tא��£K&א�–M�j9<א��� �

1�−� ��M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C�� .�� M�Ï7&א� loאX=א�� ¥j�	Wא�� M�E�� M�j9

�g	K��lA��KBE��KDE���¥K7E	�×א��،ME&K<א�"M�EÓא"��K9
T¹א��K9
Tא�µ¹Wא��aEê�¶K���M�j�>��،
¹�M
��.�í��MB;C�אM�X�T�¹א�Z¥א�C&א/ME&K<א��M��.�¹��MB;C�א�8 �

2�−� �
�c�G���M
M�j9�אM�EÓ��h�א�µ¹W�א&MA�H�א�×���:�Y�א&Y�W�א�>¶K�MB;C&�אM�X�T�¹א�Z¥א
M�EÓא�M�j9<��¶KB9�tא�í�KD���Y��ME&K<א��M��.�¹�א&Y�W�א�>¶K�MB;C&�א�8 �

3�−� ��M�X�Tא�MB;C��í�K����K9
Tא�MEBEA�xא�»£K8��tא�f�K@א����KB;C��¼K9���M�j9<א��fB7�
B;C��í�¹��M
�א&Y�W�¹א�Z¥א ¹��M
�&MB;C�אM�X�T�¹א�Z¥א ¶K<א�� Y�W&א��Y:���×א��ME&K<א�� M�M�א�8

M�EÓא�M�j9
�é��¶KB9�tא�í�KD���¥�h
�ME&K<א��M��.א�>¶K�MB;C&�א�8 �
4�−� ��M�
j9�í�אM�EÓ�א&Y�W�א�>¶K�MB;C&�אM�X�T�¹א�Z¥א
M��¹�א&Y�W�א�>¶K�MB;C&�א�8�f��bA��

EA�-� �KÑG�� ME&K<א��¥¹£א�� h�� �¥¹£� f�� ¡Kא���� f��� ،h@��� ��¤א ¸W�¹� �K9
�� YoK	� �KÑG�¹� ،i
M�EÓא.� �
� �

�ME�Kא����£K&א–�K9
Tא��KB;C&א�� �
1�−� ��l��×א�� KDE�� �K9
Tא� µ¹Wא�� a�� �¹KC��K�� M�j9<א�� ³j?��§¥K1� ·�� j9<א�� MB;CBA�

KDqK8א���µKá�í�òf��،M�EÓא�í��K9
�.� �
2�−� �BE��´¥K7��·��j9<א��MB;CBA��­KBא���»��í�KD�KqK8א���hBp�a?��×א��foK�&K��dA<���K

KDE��M�¥K7&א�d��KDE���K9
Tא�µ¹Wא��h��M�¹£�»T�·j@��×¹א��ME
Y>א��KD�ZD���¹��M�EÓא�¸W?<��.
�í� j9<א�� MB;C&א�c�j�� g
£� ¹�� �¥jA�� kA
� �K9
Tא� µ¹Wא�� ME�K@�I�� µu�xא� ·¹W�� e�¤� ·j@�¹

³K:��hBp�M<א�jא���tK2אKD�KqK8א���.� �
3�−� ��­KBא���»���KC���،KD�KqK8א���³K:��hBp�a?��×א��foK��MB;CBA�א�>j9��·���a�B�í�א&

� �Y?>�K�� ¼uB
�iE��M�¥K7&א� KÓ�dç�×א��ME
Y>א�� KD�ZD���h��»��¹��M�EÓא�¸W?<�2�h��£W<��،
� ­KB��tא�í�N�j8א��� KÓ�dç�×א�� KDE�� �K9
Tא�µ¹Wא�� £W
�µ£K<��א�jqTא�M
K	� �YpK$¹א

N�j8א��� .�KDE�� �K9
Tא� µ¹Wא��§¥K1� t� ،N�j8א��� í� KD?�� j9<א�� MB;C&א�N	¥K�� µK�� í¹
[@<�K�¹�e�¤�í�KD�j?�.� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

8 

4�−� ��»��í�¹��M�EÓא�í�L8C��»�� KDE�j��¹�� KDCEE<��¹�� �K9
Tא��KB;C&א��K�t�dç�א��
l
Y�� ¦KD�� .L8C��»T�N�j8א��� í� j9<א�� MB;C&א� ´¥K7�� t¹�KD�ZD��¹� M�EÓא� í�l�K��א��
ME
Y>א�.� �

5�−� ��h�� »T� KDE�� dç� �א�× ME
Y>א�� KD�ZD��� ¹�� M�EÓא� �K
KBא��� h�� »�� £K?<א�� f��
�MD#א�W�W!�KDE���K9
Tא�µ¹Wא��¹��j9<א��MB;C&א�kA
�hóE<���،KDE��M�¥K7&א��K9
Tא��KB;C&א

���K9
Tא�µ¹W¹א��j9<א��MB;C&א�.��،¼M�K���،M8��KDE�í��ME9��MCE<��·j@��­jpj�א���O�í�א&
�f��é��M��C�K��N�j8א���KÓ�dç�KDE���K9
Tא�µ¹Wא��¹��j9<א��MB;C&א�h��»��M�Y<�¹�­KB��tא

µKB
Tא�µ¹W��£jC��h��WC��.�KDE���K9
Tא�µ¹Wא��¹���K9
Tא��KB;C&א�aC,��Y?>א��¸X��í��l
�t¹
f�¹�M�EÓא�í�Wó�j��·u
I�� �t£xא�h���K9
Tא��KB;CBA�� KDE��dç�×א��ME
Y>א�� �ZD�Tא�h��

�£jC�¹�K�K9?א��é��M��C�K��µj<>&א�»¥K	�·u
xא�k?���·��kA
�،�Y?>א��¸X��ªאY�T�KDE��M�¥K7&א

�K�א�،M?�u��a��Yא
�K�אt	���KCא���¹�א��>�u�W�א�×�KB��tא�í�KD�Þ� ¥Y?&א�µKB
Tא�µ¹W�

f��£K?<א��f���KDE���¥K7��kA
�­KBא���¸W�.� �
6�−� ���K�jA<��g�W?��KDE���K9
Tא�µ¹Wא��¹��j9<א��MB;C&א�é��LA:א��M�EÓא�í�j9
�»T�¦jæ

MCE<��ME9��í�KDE���K9
Tא�µ¹Wא��¹��j9<א��MB;C&א�.��M8��
h�א#MD�א&�.�MB;C&א�kA
�.<��¹
��LA��KBA���K�jA<&א�eA��g�W?��MEC<&א��K9
Tא�µ¹Wא��¹��j9<א�e�¤�KDC.� �

7�−� ��MB;C�� é�� KD�G7��©K8��tא� f?�� foK��� fB7��×א�� µKB
Tא� µ¹W�� £jC�� é�� M��C�K�
�µ¹WA�¹�j9<א��MB;CBA��¦jæ�،KDE���K9
Tא�µ¹Wא��©K8א���³K:��hBp�a?��×א��foK�
j9�¹א&

�K7�KC&א�í�M�¥K7&א�KDE���K9
Tא�.C
�،�tK$א�¸X��f���í�¥K��
tK��­KB��tא�X�G�¹�¤Kàא�W
�.،2��_?��Wא�MA�א#MD�א�×�dç�KÓ�א��1N�j8א�?Yא¥א� �

8�−� �� �Y?>א�� iEA
� N8�� KB�� ،�K8Cא�� W�W!�ªאY�T7� �£K&א� h��M	£K��W�¹�א� L�ç� ،
��YpK$¹א�،­KB��tא�í�M�¥K7&א�KÓ�dç�×א��KDE���K9
Tא�µ¹Wא��£W
�º¹K���K+�j9<א��MB;C&א

Ó�·j@��·��kA
�،�K8Cא��W�W!�N�¹MA8א��»¤�µKB
Tא�µ¹W��WC��kA
�N�j8א���d��K.� �
� �

                                                 
1� ��MBA��Ø<�"א¥א�Y��"א�¥zא�dא�j���א¥א�Y?א��KDE��X� .א��N�j8�¹א$�tK�א�×���
2� ��í�hB9ï�	�N�j8א���i��dç�t�»Xא��²Y:א��Y;���KD�¹�N�K��א¤��K+�¸u
��Y�¤�K��fè�·��·¹£�h�

�¶��­KB��tא�Y�Y?�hB9��h��.�hB9���،Y�Y?א���í�N�j8א���i��dç�t�»Xא��²Y:א��Y;���KD�¹�NCBp�µK��í¹
N�j8א���i��dç�t�»Xא��²Y:א��Y;���KD�¹�KD���Y�¤�¼K9���Y�Y?א��. 



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

9 

�M��Kא����£K&א–L�@&א�M�E��� �
1�−� ��gDE�¹KC�¹� M�EÓא� �K9
�� lA�-� .�� h�� [EoYA�� ��jא� M�u�¹� K�Eo¥� M�EÓא� L��C�

�gD�¥K7���¹)�g	K��lA��KBE��gDE���¥K7E	�h�X�¹."א�WC&א("�i�K�
KBA��G·�א&�¹WC�t�jæ¦�א���،
M?א�j��Ð=�¸W�¹�[Eo¥��.�M�KD��h��א¥K��
�L�א�[EoY�j�¹א�i�í��f��¥¹£�·jA=7�¹��gD�qKC�א�C�¹

ME�Kא���M�£K<א���¥¹Wא��M�KD��k��¹�KDE��אj��t¹�¦jæ��·���k?�א�[EoY�j�¹א�i�í�.�א��¥¹W�א�×�א��
�K���tא�N�¹�iC
�.�¹WC��אj�K��h�Xא��M�EÓא�j9
�WE�G���·j;ç�אjA��א¤��t��gD�qKC��.�¹�hA<

�j9
�¸Y:���k���L8C��jA��h
�ME&K<א��M�א&Y�Wא·�א�>·K�K�MB;C&�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8
c�j��W��WE�Gא���אX��·G��M�EÓא�.�W��·j@��t��«Y7��،.�Y��iא�j�¹�[EoYא���K�
K£��א����¦jæ¹

.�C	�h��Y����،ME�Kא����Ï>א��M�KD��í�gD�qKC��í�gDAB
�kA
�k9�.� �
2�−� �§�Ï��coK�jא�� §¥K,¹� M�EÓא� �K
KBא��� ،i�KE�� M�K�� í� iא�j�� W��� ¹�� ،[EoYא��

M�EÓא�fB
�Ð�E��KD��j��
fB�א�[EoY��C<]�.�אºY�T�א�×���º£H��»Xא��[EoYא��LoK��a�B��¹
i�K¹¹א���[EoYא���K:A	.� �

3�−� �&�·K�K<א��א·Y�W&א�>.��¥¹£¸،�א�£��h��[EoYא��LoK��¹��[EoYא��h@1�¶W
�M�K��í�MB;C
��K�K���tא� µu�� ،²Y8C&א�[EoYא��LA��kA
� �KC�� ،ME&K<א�� M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא

W�W��[Eo¥� ¹��N�H��[Eo¥�L��C��·��é��[EoYא��fB<�� ¶j?�� K>�j��،[EoYא��L8C&� .�éj��¹
�M	¥K-� h�� iא�j�� W��� ¹��[EoYא�� h@B��� ·�� é�� i�8C�� ¥K�xא� ��Xא í�L��C&א�N�H&א�[EoYא�

ºY����Y��gD�KD�.� �
4�−� �M�EÓא��K9
��£j�¹�.��h��Y����¹��א¥Y?��.<��·��M�EDA��¦jæ.� �
5�−� ��·�� ME&K<א�� M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C�� h��f@��.�K<א�� h�Y�W&א� h��LA:�

�،h�Y�zא��¹.H��א& h�� K�¥¹Yp�·j@�� W�� K�¹� M�EDA�� KCE��� KBDE�B;C��í�.>�j&א�.��h�� KCE<�

kA��£א��¹א� ¶K<א��.�T¹א�L�@&א� M�E�� �W
K�&�،f�K-�jä�kA
� KBD�K���.�¹H���·j�j@��h�X�

M�EÓא�fB
�KD�A:���×א��gD�K¹א���aEê.� �
� �

�M<א�Yא���£K&א–·j?�C&א�� �
1�−� ��í��¥j�X&א�MEא�Y=#א�aא�j&א�h��»T�M�EÓא��K9
��.��h��K?�C��.<��·��M�EDA��¦jæ

�M��K%א��£K&–א�1)�E��KDE���¥K7E	�×א�B�g	K��lA��K"gE�K�Tא�")�>.��א·WAא���h��M
jBá�M�T�¹�
�M�EÓא�f���h��£Wâ�f@7�)�g	K��lA��KBE��KDE���¥K7E	�×א·"א�WAא����K
jBá�("�،�W�¹�k��



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

10 

�¥j�	Wא��fB
�·��،M
jB2א�¹��gEA�xא�·jA@7��h�Xא��M�EÓא��K9
��ME�A���h��¡אÏא��é��א£KC�	א
�.Xאlo�í�א��WAא·�א&>MEC���LA:�e�¤א�= �
2−� ��gEA�xא�·jA@7��h�Xא��M�EÓא��K9
��ME�A���h��¡אÏא��kA
��KC��Ât��.?�C&א�.E<��g���t

Ø<&אMEC<&א�א·WAא���M
jBá�¹��..�א�¤�dE�Cא���MC�A���¥¹£�f��í�gD�E
Y��g���،�W�&א�OE��h�¹
� �£K&א�L�j+� G7Cï��×¹א�� MA82)(�(11−1א�(M�EDA�� ME�Kא��� M�£K<א�� �¥¹Wא��í� gDCEE<�� g��¹�،�.

�¥¹Wא�� ¸X�� M�KD�� h�� gD�qKC�� ·jA=7�� g�¹� .ME�K�� �Ï>��.?�C&א�.E<�� �£K
�� ¦jæ� .�X���	¹
.?�C&א�¶KD��í�fqאjא���·KB9��M�¥¹Y9א���K�E�Ïא��M�EÓא.� �

3−� �lA��KBE��.?�C&א�coK�¹�f�B��¹:� �
)�(� �C#�[Eo¥�.E<�MdE�Cא����Y7
� M�£K$א� �£K&א�L�j+� �G7C&א�2)(�(1−� (�í


M��WAא�gD؛jBá�¹��gDBEA��� �
)�(� ���Y7
�M�£K$א��£K&א�L�j+��G7C&א�،loאX=א��¥j�	Wא��·K#�fB
�dE�C�¹��W
K��

–1)�)(1� (��K
¹Y7�� 
Wא£I�� d666A<��� KBE�� ،gDא�WA�� M
jBá� ¹�� gDBEA��� í
KEqj¹א��� MEDE�jא��� «j:%¹א� ،�K>qאj&א�kA
� KDpY<�� �WED1א ºY�Tא� �

�אM�EÓ؛ �
) (� �� ،Y�Tא�k9�?�� KB����،M�EÓ¹א� M�XE>Cא��� MC�Aא�� �W
K��KBD��K�I��א�¥F�� KBA
�

�f�� gEA���í� KD��²Ï<&א� ME�j@$א�Ð�¹� ME�j@$א� MEBEA�xא��KB;C&¹א� א��WAא·
¶KB��tK��k;!�×א��¹��M7�KCBA��a9à�×א��foK��.�gDC��G7·�א& �

� �
��£K&א�M��K%א–M�XE>Cא���MC�Aא��� �

1�−� ���£K&א�§K	��kA
�.CE<&א�.?�C&¹א�M�EÓא�[Eo¥�א�j�¹�[Eo¥�h��M�XE>Cא���MC�Aא��c�G��
�kA
�،KDoK9
��.��h��M�£K<א��KD¥¹£א��í�M�EÓא�gD���C��h�Y����K9
��M<�	�é��M�KpxK��M<א�Yא�


h��f��a�j��h�א&jא�a�א#=Yא�ME�א���W¹א��j9
�§K	�ME�K�:�K@�Y��¹�،K�¹¥¹�¹�،KE	�¹�،KE?�Y��
»£KÓא�_E3א��Y���jC�¹�،ME�KB7א��K@�Y��¹�،k�£Tא�³Y7¹א��،Ö�¥K@¹א��MECE�uא��.�l=�C��t¹

��·j�.��·��g9�א�MC�A�א��M�XE>C����Y��h���¹WC�¹א�W��h��»��WA��h�א��WAא·�C&א��K9
Tא�k?��¹
¥¹£�M�KD��h��gD�qKC��í�lBEA���§K	��kA
�M�£K<א���¥¹Wא��M�KD��k���KDE��אj����אM�EÓ�א�×�א��

�í�.�C	� h�� Y���� gD�qKC�� í� ���j9א W�� ��@j�jא Æ� ��¤א gD�K��א�� �£K
�� ¦jæ¹� ،ME�Kא��� ME�Kא��
��Ï>��gD�K�
K£��א����¦jæ�t�.���K<���.�Ï>��gD�qKC��í�אj?���·��W<��h@�¹�،M�¥K#א��¥¹Wא�



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

11 

ME�K�� .9
Tא�h��Y;�Cï�¹�MC�Aא��í�gDAB
�M�£G�� �KC��� 
kA��	§K���lBEA��·���j�jא�.���C&א� �K
f@��M�EÓא�M�A8��M�XE>Cא��.� �

2�−� ��M�EÓא� h
� M�KEC�K�� ،M�EÓא� �¥¹£א� .�� MAqK>א�� �א�<Ïא� í� ،M�XE>Cא��� MC�Aא�� fB<�
»XE>Cא���K�¦KD��KD>qj��.Óא�é���K�Ï?��¶W?��·��M�XE>Cא���MC�A��©K��i�j��¦jæ¹�·G7��M�E

�·�¹�،M6qK%א��u6@7&א�§¥W��·�¹�،M�EÓא�fB
�MáY�¹�l�Eא�Ï	tא�_E:�אK"t¸�א�>K¶�¹א��
�lBEE?��ªאY<�	א�א�Y���W�W�¹
kA�i�¹�א���،�K>qאj&א�apj��M�EÓא�P�K�Y���¥א£��k6A
�W6
K��

�K>qאj&א�ap¹�í�¶W?א���Wq¥¹�fB<��¶KE?א���K�Ï?&.� �
3�−� ��XE>Cא��� MC�Aא��§¥W��MB;C��h��f@��·K�K<א��א·Y6666�W&א� KDE��� KDAEç��£Wâ�foK��� M

�¡Ï?&א�M�EÓא�fB
�P�K�Y���K�¹Y8��א�Y�W?��é��M�Kp��،ME&K<א��M�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8
�Y7
�M��Kא����£K&א�í�i>q¹�£Y��KB���−1.� �

4�−� �E
Y>א��·K�Aא��h��K�¥¹Yp�¸אY��K���K7���M�XE>Cא���MC�A��¦jæ�KDCE@B���KDoK9
��.��h��M
·K@�xא�¥W?��M�K<���¥j8��KD>oK�¹�M	¥K-�h��.�ME
Y>א��·K�Aא��¸X���K9
��£W
�·j@��·��l=�C�¹

M�XE>Cא���MC�Aא��é��K�Y�¥K?��a�Y�¹�»Ð9��¹>.�א�MC�A�א��M�XE>C�.�£¹Wâא،�·�¹��Z�C�א�>fB�א��
�א ¸X�� h�� »�� M	Ko¥� éj�E�� M�EÓא�[Eo¥�א�j�� h�� 
¹MEא�WאY>א�� ·K�A�� �א��jא¦·�. X��� l=�C�¹
ME
Y>א��·K�Aא��¸X��M�j9
�í�¥K��
tא�.<��L	KC&א�íאY=#א.� �

5�−� �� g�� M�EÓא� [Eo¥� �j�¹א� [Eo¥� ·j@�–� lא�jא��� kA
�–�MC�Aא�� [Eo¥� �j�¹א� [Eo¥�
M�XE>Cא��.� �

6�−� ��K�� ،ME&K<א�� M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C&� ·K�K<א�� �א&Y�Wא· W6?<��a�� ¥¹K7�
e�¤� é�� �¥¹Y9א��N
£� K6BA�� M�XE>Cא��� MC�Aא��¥¹£א�� ،[EoYא�� .�í� ،M�XE>Cא��� MC�Aא�� aB�"¹

�Y
K���M�EDA���¥¹£�f��fE���،�£K�<&א�µאj�Tא.� �
7�−� �M�EÓא�é��K�Y�¥K?��M�XE>Cא���MC�Aא��¶W?�.� �
� �

�M	£K���א�¥¹Wא�–א&K£��א� �
1�−� �M�£K
��¥¹£�،�W�&א�OE��h��،M�EÓא�W?<��M
�¹א��W��f�	MC�í��Y?��MB;C�אM�X�T�¹א�Z¥א

ME&K<א�� M��א�8 MB;C�� ¹�� .�MB;C&� ·K�K<א�� �א&Y�Wא· e�¤� �¥¹Yp� º�¥� k��� ME�Kp��¥¹£א�� W?<�¹
M�XE>Cא���MC�Aא��[Eo¥�a��¥¹K7א���W<��ME&K<א��M��.אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8 �

2�−� �M
�¹א�Z¥א M�X�Tא� MB;C&�·K�K<א��א·Y�W&א� j
W��é�� M�EÓא�¥¹£א��ME&K<א�� M��א�8 MB;C�¹�
cE9&א�WAא����K:A	�a��،Y�Tא�k9א���KB�E��،¥¹K7א���W<��KBD
KBא���·K@��·א£Wç¹�£K?<�tא.� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

12 

3�−� ��f���M�EÓא�¥¹£א��h���¥¹£�f��£K?<א��·K@�¹�W
j+��Y�X��M�EÓא��K9
��aEê�é��f	Y�
f�Tא�kA
�h�YD7��W
j&א�e�¤.� �

4�−� 
j9�í�א��f@�h�¥K7���¹�Y����¹���¹KC��i?א�Y��·��¦jæ�W¹א��f�-�M�EÓ.� �
5�−� ��¶u@א��d��i��·j@��� K�¹KC��،M�EDA��M�K<א���K
KB��tא�í�،.<��·��j9
�f�B&�¦jæ

M�G���M���·G7��K�W�¹�¹��¸W�¹�g	K��N�j8¹א���.�«��¹��f�B&א�LA��kA
��KC�¹�،e�¤�kA
��¹u

·��[EoYA��¦jæ�،iCEE<��)��¹KC�KDCE<��M:?��M���h
�¶u@�K��¥K7��&�UB���.� �

6�−� �e�¤�²u��M�EÓא�¥Y?��Æ�K��،MECA
��K�A��í�M�EÓא��K
KBא���W?<�.� �
7�−� ��l	K	Tא�¶K;Cא��f�W<����KEqj���¶W?א���ªאY�T�KE�j�K��K�K8��M�EÓא��K9
��ME�A���f@7�

�ME�K$א�MEAא�Wא��M�ou���K�Kp��¹���u�W<��£KB�
t¹�M�EDA���Y7
�M��K%א��£K&א�L�j+–1�.
�،�¥¹WA��h�YpK$א�M�EÓא��K9
��ME�A���h��l�j�K?א���K8Cא��c�G���،ºY�Tא�ªאY�Tא�aEB#¹

�h
�ME�A�Tא�¸X��f?��Ât��M:�Y
20�h
�f?��·��t¹�،M�EÓא��K9
��aEê�h��MoK&א�í�25אj9
��.
�EDA��l�j�K?א���K8Cא��fB7��·��Læ�،e�¤�é�� M�KpxK�¹�¥KE<�� £KB�
�א ¹��f�W<�� M�K��í�،M

�¹��kC<&א� gEA�xא�é�� ·jB�C�� h�Xא�� �K9
Tא�OA�� ،�£Wâ�·אWA�� M
jB2�¹��.<�� gEA�x�¡Ï?�
MEC<&א�א·WAא���M
jBá.� �

� �
�M<�K�
µKB–א&K£��א�Tא�µ¹W��� �

1�−� �א� W<�� ،ME&K<א�� M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C&� ·K�K<א�� �א&Y�Wא· éj���a�� ¥¹K7��
M�EÓא�¥¹£א��h���¥¹£�f@��N�H��µKB
��µ¹W��£אW
��،M�XE>Cא���MC�Aא��a��¹��M�EÓא�[Eo¥.� �

2�−� �µKB
Tא�µ¹W��kA
�M?א�j&א�j��N�H&א�µKB
Tא�µ¹W��í�WC��µ¹��·j@�.� �
3�−� ��MB;C&� ¹�� M
�¹א�Z¥א M�X�Tא� MB;C&� ¶K<א�� Y�W&א� h��LA:�� ·�� M�EÓא�í� j9
�»T� ¦jæ


µKB�א&N�Hא�8�M�אTא�µ¹W��í��£Wâ�£jC�� א¥£��ME&K<�.� �
4�−� ��µKB
Tא�µ¹W��gEB<��ME&K<א��M���éj�א&Y�Wא·�א�>·K�K�MB;C&�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8

f�Tא�kA
�h�YD7���¥¹Wא��¡Kא����f���M�EÓא��K9
��aEê�kA
�N�H&א.� �
5�−� �;C&�.�K<א�� h�Y�WBA�¹� ،M�EÓא� í� j9
�»T� ¦jæ�M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB

�·G7�� µKB
Tא� µ¹W��í� �£Wâ�£jC�� ��£¥א  �א�Ïא¡ ،N�H&א� µKB
Tא� µ¹W��µK	¥�� W<�� ،ME&K<א�
f�K
�a�K��א�¤�foK���.�M�X�Tא�MB;C&�·K�K<א��א·Y�W&א�éj���MEAEB@��MBoK��í�£jCא���¸X�� ¥W�¹



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

13 

ê�é��KÓK	¥��ME&K<א��M�
�K9�אM�EÓ���f�א���K¡�א��¥¹W��¤א�UÑ�א�N�j�¹א�Z¥א
M�MB;C�¹�א�8��aE
M�EÓא�é��KD,W?���[EoYא��é��f	Y��MEAEB@א���MBoK?א��·I��t�¹�،e�X�.� �

6�−� ���ZD�Tא�iE��KD��¥£��£jC��»��µKB
Tא�µ¹W��h��²X!�tME	KoYא��·K�K<א��א·Y�W&א�¹��
ME&K<א��M�
µKB�¦jæ��،M�EDA�W<�¹�.�MB;C&�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8Tא�µ¹W��kA
�M?א�j&א

WC��»��UE?C��¹��M�Kp��¹��²XÞ�µKB
Tא�µ¹W��µW<��·��،KD��éW&א�א�jqTא�l�A��ME�A�G�.� �
7�−� ��M�EÓא��K9
��aEê�ME&K<א��M��jא�k�א&Y�Wא·�א�>·K�K�MB;C&�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8

�¥¹Wא�� ¥j9�� KÓ� ¦jæ�×א�� ºY�Tא� �¹א&�KB;C�¹א��WAא· �K9
Tא� Ð�� �¹א��WAא· Lא�Y�� M>8��
�،KD¥¹£א�� h�� �¥¹£�»�� í� M�EÓא� é�� M�W?&א� doK�j�K��Lא�Y�� M>8�� K�¥j9�� é�� �j
W&א� ME�¹Wא�

KDE��\�KC�	�×א���¥¹Wא��h��f�Tא�kA
�h�YD
�f���،�W�&א�OE��h��،doK�jא��¸X��f	Y�¹.� �
� �

�MC�Kא����£K&א�א�–אY�x¹א�N�j8א���� �
1�−� ��� �Y?>א�� ¶K@��� �K

j9�í�אM�EÓ���j8�¹א�،W��a��Yא�f��a�B�3�£K&א� ¸X��h���.�t¹

f�B&א�fâ�fç�K�WC
�Ât��N�j8א���dÞ�¥K7���.��a�B�א&�¹KC��¹�א& �
2�−� ��¸X��í�e�¤�²u��kA
�]Cï��Æ� K��،KD��éWÀ&א�א�jqTא�ME�A�G��M�EÓא�א¥א�Y��X���

M�ouא�.� �
3�−� ��h��ME�A���LA��א¤��W���ap¹�MCE<��·אWA��M
jBá�¹��KCE<��KBEA���·jA@7��M�EÓא��K9
�

�h��M
jB2א�eA���¹��gEA�xא�e�X��K	K	��MD�j���K>qאjB��MEC<&א��K>qאj&א�apj��،��K>qאj&א

kA�ap¹��¹��f�W<��¹�א
�£KB��­¹Y7��jא�K>q��MD�j��	K	K��é�.�א��WAא·�N�j8א���g���K�WC
¹

�h��M
jBá�¹��gEA���gEA�xא�e�¤�é��·jB�C&א��K9
Tא�t��N�j8א���í�´Ï7��·��¦jæ�t�،·אWAא��

M��h�א��WAא·jB2א�eA��é��¹��.�aEê�kA
�KD8��ªY
�W<��t���K>qאj&א�£KB�
h@�¹�t�jæ¦�א

iEA
�gD�K�E?<��א�W�x�M�EÓא��K9
��.��Y�KC���K>qאj��£KB�
�f���¶K@��X¸�א�<?�Y��apj��¹�אï��t¹
ÓcA�ã�lBEA���³K:��K.� �
4�−� ���Y?>א��¶K@����K

j9�í�א،M�EÓ��a��Yא�»T�¦jæ5��Y?>¹א��،�£K&א�¸X��h��2��£K&א�h��

�»Xא��N�j8א���f����M�K$א�¸X��k�¹�،�KÑTא�א�WC��N�j8א���א�Y���LA:��·��،�Y7
�ME�Kא��
j9
�f��i��é£�.� �

5�−� ��¤א� h@�¹� ،»Y��א� ��Ï�tKא­ �K6�K���tא� ºY6"�£W
� ¦¹K���� t� .�
Y&א� £W
� ·K��

K¶�¹אUp�í�אz¥א��dא�j����K���tא�í�Nא���M�EÓא�kA
�¡Ï?��·��[EoYA��¦K���Y�K7א��LqKC&א�.

e�¤�M�EÓא��¥Y��א¤��»Y��M�G���ºY��Ï�tKא­�א���M���í�N�ï�¹.� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

14 

6�−� �¹�M�K���iEA
��u�W<��K�¹�µKB
Tא�µ¹W��£jC���M?A<�&א��K�Ï?&א� ¶W?ï��[EoYא��é��gA��
M�EÓא��K9
��lA�-�kA
�KDBB<��»Xא�.� �

7�−� ���£K&א�¶K@���d�:C�12�א�ÐE=א���א�Y���W<��،M
�M�א�>M�K�MB;C&�אM�X�T�¹א�Z¥אouא��h��
�¸X�� h�� MC�Kא��� �£K&א� í� �£Wâ� �¥j8�� KD�#K<�� g��� Æ�×א�� foK��א& aEê� kA
� ،M�¥¹Y9א�

MEAא�Wא��M�ouא�.� �
� �

Kא����£K&א�M<	–·jא��Y&א�� �
1�−� ��ME&K<א��M��L�í��MB;C�אM�X�T�¹א�Z¥א
M��¹��MB;C�א�8�C��j9
�¹��j9
�WA��»T�¦jæ

j��iC@�¹�M�EÓא�í�אj9
�[E�l��é��i�W?��LA��kA
��KC��،Y9ç�·��M�EÓא�fB<��KqK��K�KBא���
ME&K،�¥¹£א��אM�EÓ�KD�ZD��¹�א&Y�W�א�>¶K�MB;C&�אM�X�T�¹א�Z¥א
M��¹�א&Y�W�א�>¶K�MB;C&�א�8�M�א�>

Lא�Y�� M>8�� ME
Y>א�� .�dÞ� a�Bא��� ·¹£� ¨K?Cא�� í� ´¥K7�� ·�¹� ��Y�Xא� ¶W?�� ·�� i�� ¦jæ¹
N�j8א��.� �

2�−� ��MB;C�� ¹�� M
�¹א�Z¥א M�X�Tא� MB;C�� í�.���C&א� �K9
Tא� ¹�� �K9
Tא� Ð�� ��WA�Aא· ¦jæ
�،k
W��·�� �W��א&� g�Tא�í��K9
�� KDC@�¹�ME&K<א��M���>�WB¸�א�8 K���K
�a�¹��Yא KD�A��kA
��KC�

�Lא�Y&א� M>q� UC+� M?A<��� ¶K@��� h�� ME&K<א�� M��א�8 ME<ê¹� M
�¹א�Z¥א M�X�Tא� MB;C�� Y1H�
Lא�Y��M>8��ME
Y>א�� KD�ZD��¹�M�EÓא�¥¹£א��¥j9��é��،·אWA�A��.��j
W&א�א·WAא���M>q�a9à¹

�WB�<��×א��MA8א��א�¤�¶K@�w��¥¹א�Wא��¸X��¥j9��é�M
�.K��Y1H��MB;C�אM�X�T�¹א�Z¥א �
3�−� ��¶W?��·��i�¹�،Lא�Y��M>8��ME
Y>א���ZD�Tא�¥¹£א��Y9ç�·��M�EÓא�í�j9
�»T�¦jæ

N�j8א���dÞ�a�Bא���¹£·�¨K?Cא��í�´¥K7��·�¹�א�Y�X�.� �
4�−� ��¶K@��� �K
�א�>،ME&K��a��Yא M��&MB;C�א�8 ¹�� M
�¹א�Z¥א M�X�Tא� MB;C&� ¶K<א�� Y�WBA�� ¦jæ
K&א�Ð��ME�¹£��KB;C��¹��ME�j@��ME�¹£��KB;C���j
£�،M�ouא��¸X��h��M	£K��M�¹א��K%א�.�£

Lא�Y��M>8��ME
Y>א��KD�ZD��¹�M�EÓא�¥¹£א��¥j9��é��ME�j@�.� �
5�−� ��¸X�¹�M�EÓא�.���K�u<¹א��،M�EÓא�fB
�í�ME�¹Wא��ME�j@$א��KB;C&א�M�¥K7��a9à

£�h�� MA8א��א�¤� ¶K@�w��،�KB;C&א�،ME&K<א�� M��א�8 MB;C�� ¹�� M
�¹א�Z¥א M�X�Tא� MB;C��»¥j�	
�a���K�u<א�� kA
� d�:C��×א�� ME&K<א�� M��א�8 MB;C�� ¹�� M
�¹א�Z¥א M�X�Tא� MB;C�� UoאjA�� e�X�¹
�،ME&K<א��M�א&�KB;C�א$@ME�j�א�ME�¹W؛�éj��¹�א&Y�W�א�>¶K�MB;C&�אM�X�T�¹א�Z¥א
M��¹�MB;C&�א�8

،KBou��·j@��KB����K�u<א��¸X��Y���.� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

15 

6�−� ��،ME&K<א��M�g;C�¹�אK@�T¶�¤א��א�MA8��h�£	�¥j��MB;C�אM�X�T�¹א�Z¥א
M��¹��MB;C�א�8
�a���K�u<א�� ·G7�� ME&K<א�� M��א�8 MB;C�� ¹�� M
�¹א�Z¥א M�X�Tא� MB;C��í� M�¥K��א� UoאjAא��e�X�¹


fB�אM�EÓ�¹א�>�K�u�א&�KB;C�א�ME�¹W��Ð�א$@،ME�j��M�¥K7�א&�KB;C�א�ME�¹W��Ð�א$@�í�ME�j
�KB;C&א�¸X�¹�M�EÓא�.��.�،ME&K<א��M�éj��¹�א&Y�W�א�>¶K�MB;C&�אM�X�T�¹א�Z¥א
M��¹��MB;C�א�8

M�XE>Cא���MC�Aא�� �¥j7��kA
��KC���K�u<א�� ¸X��Y���،KBou��·j@�� KB����.��£K�&א�M�EÓא�a9�¹
ME�¹Wא���KB;C&א�M�¥K7+�M?A<�&א�Ð�K<&¹א�M�¥K��d��a�א�jAאUo�א����K+�،KDAB
�í�ME�j@$א�Ð��

ªאY<�	tא�WE��Ð�K<&¹א��£K�&א�¸X��k?��¹�ME&K<א��M��.í��MB;C�אM�X�T�¹א�Z¥א
M��¹��MB;C�א�8 �
� �

��Y
K<א���£K&א–Y�¥K?¹א����u����א� �
1�− �K�C�	¹א� KD�KEqj�¹� Kא��¥�� hB9��� ��?Y�Yא KD¥¹£א�� h�� �¥¹£� f�� í� M�EÓא� Y?��،KD�K

e�¤�N�A��k���MEA�Tא�א�¥F��K�KE��K9���hB9��¹�.�ºY��W��ºY����u�	�»G���K>��tא�g���KB�
©K%א�KDא�W��	t�KD���K>��tא�K�KE���MC�Aא�.� �

2�−� ��M
�¹א�Z¥א M�X�Tא� MB;C&� .�K<א�� h�Y�W&א� é�� ،�¥¹£� f�� g��ã� í� M�EÓא� Y�Y?�� µKç
�KBB<��h�XAא�� ME&K<א�� M��א�8 MB;C�¹�×א��ºY�Tא��KB;C&¹א�א·WAא���kA
¹�M�EÓא� �K9
��kA
�i

�.���C&א��K9
T¹א��K9
Tא�א·WAא���kA
�i�KBB<��KB��،KBA
�i��X�G��l��،�¥¹Wא��í�MA�-�N�K�
KD�A��kA
��KC��ME&K<א��M��.í��MB;C�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8 �

3�−� �
�¹א�Z¥א M�X�Tא� MB;C&� ·K�K<א�� �א&Y�Wא· ¶W?��،M�EÓא��KEqj�� ME&K<א�� M��א�8 MB;C�¹� M
¹� M
�¹א�Z¥א M�X�Tא� MB;C�� ME�K�� ¹��Pא�Y�� ¹���K	KE	�kA
��K	K@<א�� KÓ�·j@��×א�/�MB;C�� ¹�

¹�M
�¹��MB;C�א�8�M�א�>ME&K�Kàt¤�/א�8�M�א�>،ME&K��é�א�ZD�T�א�KoY	ME�MB;C&�אM�X�T�¹א�Z¥א
¶¦uא��א�Y�xא.� �

4�−� 
�K9�¦jæ��h�Y�WBA�א�>���h��K�A:��·��ME&K<א��M�.�K�MB;C&�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8
�é��א£KC�	א�X�
h�אY�xא��א&���K�jA<+�M�EÓא�W�¹Z��،M?�K�א،M�EÓ��a��Yא
�K���K@¶�א�<?�Y�א�

M�EÓא�KD��W���KEqj�.� �
� �

��Y7
�M�£K$א��£K&א–ME
Y>א���ZD�Tא�� �
1�−� 
¦jæME��M�EDA��·��J7C�אj�Tא­�א��Y>א���ZD�Tא�h��ME�K�:� �

)�(� ��MEoKDCא�� bE8א�� ap¹� í� KDAB
� ¦K x� M�¥¹Yp� Kא�Y�� �א�× ME
Y�� �ZD��
¹
�K�א&jא�K>q؛Y7&� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

16 

)�(� �f@
�í�ME
Y���ZD��:� �
)1(� ��KD,W?����K>qאj&א��K
¹Y7�� 
Wא£I��kC<ï��×א��loאX=א�� ¥j�	Wא�� ·K�

¹�� l&K<א�� �Wא¶�	u�� M88ã�N�K�� �	jא� ،M�EÓא� é��¹��.<�� gEA�x�
�£Wâ��¥j8��M�EÓא�KDCE<��·אWAא���h��M
jB2.� �

)2(� 
Wא£����í�¶K<א��dE�Cא���f>@��·אWAא����K
jBá�¹��gE�K�w��ME?E�C��·K�
�coK�¹�M���§¥K1¹�·אWAא����K
jBá�¹��gE�K�Tא�¸XD��M?A<�&א��K>qאj&א

KDE���WC���W��ºY��.� �
2�−� �
Y>א���ZD�Tא�¸X���K9
��c�G����Y?>א���K
��£�،¸K�	jא��ME3�K?�¹�K&��Y?¥¸�א،M�EÓ��a��Yא

�ME&K<א�� M��א&h�Y�W�א�>.�K�MB;C&�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8 �אM�EÓ�א�h�X���¹Y:א �K9
��h�
�g�¥K�à�h�Xא���K9
Tא�^<��h��¹��،�¥j�X&א�ME
Y>א���ZD�Tא�í��K9
�� �gD���Y�í��·��¹Î�<א

M�EÓא.� �
3�−� �j@��t��Y7
�M�£K$א��£K&א�L�j+��G7C&א�ME
Y>א�� �ZD�Tא�M�j9
�í�´אÏ
tא��K��·
1)�)(1�(��£Wâ�M
jB2�¹��.<��gEA�x�K	K	��M88�¹
�K�א&jא�K>q�א&Y7��£אW
��f���h�

M
jB2א�eA��é��¹��gEA�xא�אX��é��.B�C&א�M�EÓא��K9
��¶K���t��K�j�>��·אWAא���h�.� �
4�−� ��-�§¥K,¹­K:���א& ¥W?�� �YB���� M>8�� gD�KD�� ME
Y>א�� �ZD�Tא� �K9
�� jA� .�·��Læ¹

ME
Y>א���ZD�Tא�h��¦KD��f��µKá�í�.:7Cא��.EoK8�Tא�h��אj�j@�.� �
5�−� ��e�¤�²u��kA
�]C��Æ�K��،ME
Y>א���ZD�Tא��K7���KÓ�¦jæ�×א��l��K�W�¹�M�EÓא

MEAא�Wא��M�ouא��¸X��í�.qK8א���M�EÓא�£W!¹K�Y�¥K?���KD,W?��א�א�Y��¹��ZD�Tא�eA���K.� �
6�−� ���ZD�Tא� �¥¹£א� ME&K<א�� M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C&� ·K�K<א�� �א&Y�Wא· W?<�

ME
Y>א�:� �
)�(� ��Y7
�M�£K$א��£K&א�L�j+��G7C&א��ZD�Tא�M�K��í–1)�(�[Eo¥�a��¥¹K7��K��،

�אM�EÓ؛ �
)�(� �L�j+� �G7C&א� �ZD�Tא� M�K�� í�Y7
� M�£K$א� �£K&א�1)(�(1–(� ،)�·K#

loאX=א��¥j�	Wא�(�M�K��k�¹�،MEC<&א�loאX=א��¥j�	Wא��MC#�[Eo¥�a��¥¹K7��K��،
�¹�� .<�� gEA�x� �K>qאj&א� �K
¹Y7�� 
Wא£I�� MEC<&א� loאX=א�� ¥j�	Wא�� ·K#
�d�C��.E<��)�W��·K�� �d،��¤אC&א�a��¥¹K7��K��،·אWAא���h���£Wâ�M
jB2

EA�y�Ø<&א�g؛MEC<&א�א·WAא���M
jB2�¹��� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

17 

) (� ��Y7
� M�£K$א� �£K&א� L�j+� �G7C&א� �ZD�Tא� M�K�� í–1)�)(2)� (�·K�Aא�
ME?E�Cא��(dE�Cא���MC#�[Eo¥�a��¥¹K7��K��،.� �

7�−� ��­KBא��� ·K@�� ME&K<א�� M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C&� ·K�K<א�� �א&Y�Wא· £W�6�
L�j+� �G7C&א� �ZD�Tא� �Y7
� M�£K$א� �£K&א�1–)�� (� �Y7
� M�£K$א� �£K&–¹א�2)(�(1� (�W<�

Ø<&א�cE9&א�WAא���a��،¶K?&א�L���،¥¹K7א���M�£K$א��£K&א�L�j+��G7C&א��ZD�Tא�M�K��k�¹�،
��Y7
–�1)�)�(2(�،MEC<&א�א·WAא���M
jB�+�¹��kC<&א�gEA�xK��]���d�א&C&א�a��¥¹K7א���W<��،
W�¹�·�.� �

8�−� ���L�j+� �G7C&א� �ZD�Tא�¥¹£א�� h�� �¥¹£� f�� £K?<א�� ·K@�¹� W
j�� hB9��� �Y�X�� f	Y
��Y7
�M�£K$א��£K&1–א)��(W
j&א�e�¤�h��f�Tא�kA
�h�YD
�f���M�EÓא��K9
��aEê�é�.� �

9�−� �� �Y7
� M�£K$א� �£K&א� L�j+� ME
Y>א�� �ZD�Tא� �K7��� a9è–1)�� (M�£K$א� �£K&¹א� �
��Y7
–�1)�)(2�(��ºW&�ME
Y>א���ZD�Tא��K7���e�X��K�Yא�j��ºW&�a9è¹�،M�¦uא��µאj�Tא�Yא�j

��Y7
�M�£K$א��£K&א�L�j+–�1)�)(1�(��K�¹Y8��h��KD�K�¹Y8��í�WC��»��¥K��

K�WC��Ï?ï¡�א
� �£KBA�� K?�¹� KD�Eא�ZE�� £¹W��í� M�EDA�� l	K	Tא� fE=710א��M�EDA�� l	K	Tא� ¶K;Cא�� h��� .�f��¹

� ��Yא¥ »�� ¤Kàא�M�EÓא� kא�j�� ،ME
Y>א�� �ZD�Tא� ¸X�� f��� �K7�I�� f8����K�¹Y8�� kA
�»j:C�
¹� M
�¹א�Z¥א M�X�Tא� MB;C&� ¶K<א�� Y�W&א�h�� Y�Y?��/�·G7��،¶K?&א�L���،ME&K<א�� M��א�8 MB;C�� ¹�
�K7�xא�e�¤�kA
�M��Ï&א�ME�K&¹א�M�¥א£xא��K<א���.� �

10�−� �H�
�K669�א&Tא��¥¹£�f��í�M6�EÓא�¥K�à��G7C&א�ME
Y>א���ZD�Tא��K	�¥�.E<��h
�.�¹
� �Y7
�M�£K$א� �£K&א�L�j+–�1)�)(1(א£Wá�g�¥KEא��� ¦jæ¹�،�.Ø<�� ¦KD��f��L��Cï�¹�

�.	YoK��M�E��M��@�א�h�X�jæ¦�א���gD�K�Wá£א �
11�−� �M�¥¹Y9א��א�ÐE=א���א�Y���W<��،ME
Y>א��KD�ZD���kA
�،M�EDA��MEAא�Wא��M�ouא��d�:C�.� �
� �


�Y7�א�ME�Kא����£K&–K�£KB�
��ap¹�א&jא�K>q�¹א �
1�−� ��gEA�x� M88��¹א&jא�K>q�א& ME&K<א�� �K>qאj&א� apj��א�א�Y��� £W!� ·�� M�EDA�� ¦jæ

�¸X��¶K@����K

M��£Wâ��h�א��WAא·�·�¹��µW<��X¸�אY�xא�א��
WC�א�،¶¹ZA��a��YאjB2�¹��.<�
MEAא�Wא��M�ouא�.� �

2�−� ���º¥K8�� M�EÓא� µX���¹���K>qאj&א� £KB�
�א ·G7�� ³K>א�� é�� �אz¥א� dא�j��� fqj�A�� K�WD
KDA�W<��.�t��KDA�W<��¹���K>qאj&א�£KB�
K��M?A<�&א�א¥א�Y?א��¤Kàא�í�N�j8א���é���j�Aא��¦jæ�t¹

�.�¤א��NA7��X¸�א#£jD�í�א��fqj��é��jא�d�í�אz¥א� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

18 

� �
��Y7
�M��Kא����£K&א–�K�¹Y8&¹א�MEא�ZE&א�� �

1�−� ���K�¹Y8BA�� ��?Y�Wא ME&K<א�� M��א�8 MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C&� ·K�K<א�� �א&Y�Wא· W<�
��Ï>א���K�¹Y8��h
��K�jA<+�K
j>7��ME
Y>א�� KD�ZD��¹�M�EDA��¡Ï?&א�fB<א��P�K�Y��é��WC���

M�£K<א��KD¥¹£א��í�M�EÓא�iE��Y;C��l��M?�K��>W��µK�£��K� ¥W�¹��Y�W?�א&�K�¹Y8��Xא،�.�א&ME�K�א�
�.��£K<א��.�Eא�ZE&א�í�،M�EÓא��KEqj���jp�í�Mא��jא���K�E?Cא���h��·K�K<א��א·Y�W&א�א¸Y��W�

Yא���ZD�Tא�L�K��h��¸¥אY�x�.�B;CBA�oM8���.K	ME�א& �
2�−� ���K�¹Y8&א� Y�W?��hB9��¹��M�EDA��ME
Y>א�� �ZD�T¹א�،M�EÓא�fE=7���K�¹Y8&�א�£KB�


�א L�j+� �G7C&א�Y7
� M�£K$א� �£K&–�1)�� (� �Y7
� M�£K$א� �£K&–¹א�2)(�(1(��K�¹Y8BA�¹� ،
P�K�Îא��e�¤�M�W��¥K���í��W�@�&א�ºY�Tא��K�¹Y8BA�¹�،P�K�ÎA��.88��.א&�>M?A��j&K�<.�א& �

3�−� ��Y>�+K�í�e�¤��µW�א&>M7E�l=�C�¹)��·���hB9��Y�W?א��א&�K�¹Y8��K88ã���K?>C�א�
l�jEא��(�K9
TM�XE>Cא���MC�Aא���K
KBא���í�M�¥K7&א�ªY=��ME�KCא��א·WAא���h��M�XE>Cא���MC�Aא��.� �

4�−� ��M�£K$א� �£K&א�L�j+� �G7C&א� ME
Y>א�� �ZD�Tא�h�� ¦KD��M	Ko¥�f�?�� j9
�f��fB���
� �Y7
–�1)�)(1)� (loאX=א�� ¥j�	Wא�� ·K#� (¦KD#א� ��Xא fE=7���K�¹Y8�� .�hB9��� ·�� ¦jæ¹

�K�¹Y8&א� Y�W?��h�� Î�<�� W�� »Xא�� »Ð9��א�� fB<א�� KDEA
� »j:C�� �א�× cE�K@�A�� �א
�KB£א
��£K&א�¶K@�T�K?�¹�،M�EÓא�fE=7���K�¹Y8�10M�EDA��l	K	Tא�¶K;Cא��h��.� �

5�−� ��Y7
�M��Kא����£K&א�í�iEA
�]��K���KC��	K�−3��K�¹Y8&א�א�Y�W?��hB9���·��l=�C��t�،
��<?�K�א� KDE�� K+�،�K?>CA���K88ã�·jא��Y&א� ¹�� M�EÓא�í� �K9
Tא� £j�¹� KDAB��<Y،�א�×���

ME
Y>א��KD�ZD���¹��M�EÓא�¥¹£א��g�¥j9Þ�dA<���KBE���Y7
�M�£K$א��£K&א�í�gDE���¥K7&א�.�¤�¹א
�M�EÓא�¥¹£א��¥j9$�א�Î��ME&K<א��M�
K�א&Y�Wא·�א�>·K�K�MB;C&�אM�X�T�¹א�Z¥א
M��¹��MB;C�א�8£

E
Y>א�� KD�ZD��¹� gD�K�¹Y8��fB����،M�£Y>א�� gD�>8�� M��fB<�� M�K�&א� M�£K<א�� MEא�ZE&א�א�£KB�

M�EÓא.� �
� �

��Y7
�M<א�Yא���£K&א–�K=Aא��� �
1�−� ��Y7
�M�£K$א��£K&א�L�j+��G7C&א�ME
Y>א��K66D�ZD��¹�M6�EÓא��K6=��f6?��t−1)��(�h


��f��fB
��K=��h��·j@��·��kA
�،M�EÓא�K�£W!�fB
��K=���u��M
h��MB;C�אM�X�T�¹א�Z¥א
ME&K<א��M��.ME<ê¹�א�8�M�א�>ME&K�í��MB;C�א�8 �

2�−� �� �Y?>�K�� µu�xא�¹£·� ،M�EDA�� ¦jæ1��K=�� h��·j@��ºY����K=��cE9��·�� ،¸u
��

fB��MB;C�אM�X�T�¹א�Z¥א
M��¹��MB;C�א�8�M�א�>ME&K��¤א:� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

19 

)�(� �.�K<א�� h�Y�W&א� h�� Y�Y?�� M�EÓא� kA
� Kp¹Y<�� ·K��M
�¹א�Z¥א M�X�Tא� MB;C&�
�kA
¹��K	KE�
kA�א���K=Aא��¸X��M�Kp���K	K@<א��·G7��ME&K<א��M�MB;C�¹�א�8

�א#jא�L�א&ME�K�¹אx£א¥�M؛ �
)�(� ��M
�¹א�Z¥א M�X�Tא� MB;C&� .�K<א�� h�Y�W&א� M?א�j+� �K=Aא�� ¸X�� M�Kp�� NE;�

ME&K<א��M��.MB;C�¹�א�8 �
3�−� ���א&.A�B�í�א	� W���L�Y�� K�WC
�i�>C�� éj��� ·�� iEA
� M�EÓא��K=��Ð��h�� M=�� Wא¶

¹�M�¥j>א��MêÏא��Ð�j�/M�EÓא��K=��ºW���é��M�¦uא��M�Y�Y��.�¹�א�� �
4�−� �� �£K6&א� ¶K@�G�� µu�xא�¹£3·��G67C&א� M6E
Y>א�� �Z6D�Tא��K=��fB7�� ،�£K6&א� ¸X��h��

�Y7
�M�£K$א��£K66&א�L�j+−1)��(�K=��h��f�Tא�kA
�.�=�M�EÓא�.� �
� �

��Y7
�M��K%א��£K&א–KD��fB<א��dEA<�¹�MEAא�Wא��M�ouא��f�W<��� �
1�−� ��éW&א�א�jqTא�l�A�� ME�A�G�� MEAא�Wא�� M�ouא�� ¸XÓ��K�Kp�� ¹���u�W<�� £KB�
�א ¦jæ

M
K	� h�Y7
¹� a�¥G�� i,W?�� f��� M�Kpxא� ¹�� f�W<א��� ��Ï�Kא¡ bEAא���� M:�Y
� ،KD�� .�¤K>�� �W��¹
�M�א�Wא�MEA��¹�א�K�Kpx���KDE��¥j���Yא¥��K��h��L�K�א&h�Y�W�א�>.�K�MB;C&���u�W<��X¸�אou�

.�B;C&א�א�א�Y���KD��j����W��M�£K8��M����K
�.אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8�M�א�>،ME&K��a��Yא �
2�−� �é¹Tא� �£K&א� 
W6א� ،M66�EDA�� M66EAא�Wא�� M66�ouא�� �+j6א£ fB<א�� dA<�� ·�� M�EDA�� ¦jæ�،

� M��Kא��� �£K&–¹א�1¹�2¹�3¹�5� M	£K��א� �£K&¹א� ،M��K%א� �£K&¹א� ،–�2¹�7�£K&¹א� ،� �
�M<�K�
�Y�3�2¹�1¹�–،�¹א&K£��א��MC�K�6�4¹�1¹–א�K<א���£K&¹א�،M<	Kא����£K&¹א�3¹–،�4��£K&¹א�،

��Y7
�M�£K$–א�5¹�7¹�9£K�
�Y7،�¹א&K£��א��M��K%א��£K&¹א�،�Y7
�M��Kא����£K&¹א�،�،�Y7
�M	
�a�¥G�� i,W?��f���fB<א�� dEA<�� �א���bEA��Ï�Kא¡ «Y7�� ،KD��éW&א�א�jqTא�l�A�� ME�A�G��e�¤¹

M
K	� h�Y7
¹� .�lA�-�h��f�-�»��e�¤�kA
�ªÏ<��Æ� ��¤א «Y7א�� ��Xא h
�lpK=א��� ¦jæ¹
M�EÓא��K9
�.� �

� �
��Y7
�M	£K���א��K�Y·–א&K£��א� �

1�−� �MEAא�Wא��M�ouא��¸XD��fB<א���W����£KBA��K?�¹�،8�Y�W&א�M?א�j��ºW��،l	K	Tא�¶K;Cא��h��
�M?א�j&א�¸X��kA
�M�£K8&K��KC�¥�،ME&K<א��M�א�>¶K�MB;C&�אM�X�T�¹א�Z¥א
M�¹א&Y�W�א�>¶K�MB;C&�א�8

.�B;C&א�K�A��א�א�Y���í�iEA
�©j8C&א�j�Cא��kA
�.��W���·��é��M��H���¥j8��M�ouא��¸X��d�:�¹
Ój<>��·K�Y	K.� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

20 

�£K�&א�M�K<א��¥j�	WA��loאX=א�� �
� �

ªY=א��h��¥j�	Wא��loאX=א�� �
1�−� �MA8א��א�¤�©j8C¹א�� M�X�Tא��K>qאj�� h�� M
jBá� j��loאX=א�� ¥j�	W3א���Y���×א��

W�j�� f@
�í� ¶W?�¹� ،KE�¹£� .�M�Kë�é�� MA8א��א�¤�©j8C¹א�� ¸X�� M�X�Tא��K>qאj��²WD�¹
£K<א���K	¥KB&א�·KBp¹�،.@AD���M�א&qM�X�Tא��¥K"�í�M��.�loאX=א��¥j�	Wא��Y7��h��W8?�¹

��¥Kא����Ð�E��g��h�¹�،KD?E�C��í��W
K�BA��M�X�Tא��K�אÏ

gE�¥�¹	�K�א��>c�¥K�¹אW�¹�iE�j�
ME�¹Wא�.� �
� �

³K:��¥j�	Wא��loאX=א�� �
2�−� ��،¶K��¹��M<óC8��i�
�¹��،M<óC8��א�j	�،ME�EoYא��M�X�Tא�aEê�loאX=א��¥j�	Wא��fB7�
j�¹.@AD��
kA�א&�­¦�.�،ME�Kא���ZEDא����fא�Y��í�M�X�Tא�é��²K9��×א��א£j&א�א ¥£��l=�C�¹

loאX=א�� ¥j�	WA�� �£W3א� ªאY�Tא� dE?!� �¥¹Yp� k9�?�� K�� ¥W?�� .�loאX=א�� ¥j�	Wא�� hB9��¹
�،M�Y:Eא��� Ð�K?<¹א�� �א&�WEא� �K>Aã¹� ،M�X�Tא� �K�Kp�¹� ،M�X�Tא� M�K;C�� dA<��� K�K@��

�א�jא¥£א��¹א& kA
� \E�>¹א��� ،�KCE<א�� X��¹� fEA��א�� doאY�¹� ،ªY<¹א�� gE	j¹א��� ،�K�jA
�.¹א�K8£¥א��Wq�¹א¥�א�KD7£א� �

� �
a�K���K>qאj��¥j�	Wא�� �

3�−� ��u�W��Î�<��t¹�M�Y:?א���K<�Y7א���fâ�MA8א��א�¤�©j8C¹א��loאX=א��¥j�	Wא��fç�t
KÓ�.@���hB9���M�¥א£xא�א�א�Y�x¹א�WA��f��.א�j?��»¥¹Y9א��h��¼K�KµK���tאKÓ�.� �
4�−� ��é�� ²WD�� M�X�TK�� MqK�� �K�A:��� MA8א�� �¹א�j8C©�¤א� ¥j�	Wא�� �K>qאj�� hB9��

��K�KE��fB!¹�M
j7=��Ð�¹�،ME�q¹�،MBEA	�MEoאX���K��C��kA
�.@AD��·KBp��µj8�א&
UE�q� jä�kA
�ªY
� M?�Y�¹� gE	j�� .Bá� ¹�� �»T��Xא� ¥j�	Wא���K>qאj�� ap¹�l=�C�¹�M
j

�í��£¥אjא��¶K��Tא�،KBou��·K��KBA��،hB9���·�¹�،ME<A���M�X�K?�¹��M=E8��jא�K>q�א�W	�j¥�א�
M=E8א��¸X�.� �

� �

                                                 
3� ��KEqjא���h��e�¤�Ð�¹�MEDE�j��«j:�¹�،´jA	��K�¹W��hB9��. 



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

21 

¥j�	Wא���K>qאj��M<א�Y�� �
5�−� ��¥j�	Wא�� �K>qאj�� M<א�Y+� KÓ� M<�Kא��� ME
Y>א�� �ZD�T¹א� loאX=א�� ¥j�	Wא�� M�E�� ¶Z�A�

K��L�א�،�¥¹Y9��KB9·�א���،MA8א��א�¤�©j8C¹א���K�jA<&¹א��YqK<&א�MEBA<א��²¥K<&א�a��KD�
²¥K<&א�¸XÓ�KD�K<E�	¹א�ºY�Tא�MA8א��¤א��.�¹��،KD��_��Y&��]Cא��¹���K>qאj&א�M<א�Y��l=�C�¹

MA8א��א�¤�©j8C¹א���K>qאj&א�א�א�Y�x�¼K?�¹�،Y�Tא�¶Z��א¤��،¸�K=���.��K9
��h��j9
�f��·j@�¹
W!�h
�t¹H���loאX=א�� ¥j�	Wא�� M�E��א�¤�ºY����K�jA<��»�¹� �W�W��MEBA
��K�jA<��»��W�

�¸X��g�W?�¹�،MA8א��א�¤�©j8Cא��¹��M�¥K���L�j��Yא�>M��»��h��jא�K>q�א�W	�j¥�א���W��MAq
MBou&א�MC�A���K�jA<&א.� �



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

22 

c�¥K<��ªאY�T�¥j�	Wא��loאX=א�� �
� �

� �·I��loאX=א��¥j�	Wא��ªאY�T:� �
� �M�X�TØ<��� i�
� ¹�� M<C8�� �	jא� �£K�� »���ºY7א��� ´uD�	u�� �W<�� ¶K�� ¹�� M<C8�

� M#K<�� ¹�� ZED"¹�aCq�í�N�W��א	� �£K��»�¹� M@A<¹א���K�¹Y7&א�fB7�¹"M�X�Tא� "KD��� t�� �
Ð�K?<��t��¶W�����t�×א��א£j66&א�¹��bא����¹��f6EBא����א£j��f666B7��t.� �

� �M�X�Tא�M�K���Zà¹�aEC8�¹� K��x�M�¦uא��Ðא�W¹א���²¹Y;א��fB7��،M�X�Tא�a�¦j�¹�h
ºY7א���´uD�	u��ÌKq�l�q¹�gEA	¹�·j�G��P�C��·KBp�é��²WD��×¹א�.� �

� �M�X�Tא� �K�KpØ<���t¹� ��Xא�، f@
� í� ،KDא�¤� W�� í� ،�£K
� eAD���� t� �£K�� M���
�¹��P�C��×¹א��،i�W
�h��M�¹X=��MBE��KÓ�·K���א�j	�M�X�Tא��K�j@��h��·j@B���£K
�¶W����

P�C�� ·�� a�j��� MEC?�� ªאY�T� M�X�w�� 
WBא� KD��Kp�� h
�)ME��א$ �א&Y�Hא� KDCE�� h�� (��KC��
�M�X�Tא� ¸X�� kA
� M;�K3א� ¹�� f?C¹א��cEA=¹א��� M��<¹א��� M#K<&¹א� 
Wא£x¹א� ZED¹א���� aEC8א��

)�Y
K���Ð��¹���Y
K����¥j8��(�¹��M�X�Tא�¸X��]oK8��YqKC
�h��Y8C
�،ME
Y>א��KD�K��C��í�¹�
í�אY�H�X��¸]oK8%א��.�UA:8&א�fB7��t¹"�K�jA&א�"�M;�K�BA��M�X�Tא�é��²K9��×א��א£j&א�¹�

KDCE�!�¹��M�¹X=א���KD�E
j��kA
.� �
� ��W8?ï�M�X�Tא�é��M�K9&א�א£j&א�א¶W��:+¥KB	�K�א��aEC8�א#�WE��KBE�è[�א	� �
 ����E?����¶¦uא��µj?<&א�¥W?א��M�X�Tא�é��M�K9&א�א£j&א�¹¦K����t��M�¹X=א���M�£K&א�א�Ð�Gא���d

 �¹�א��?MEC�אºY�T�א&��K�j؛

 ������¹��aEC68��í�KDא�W��6	t�M6�E���M�X�Tא�í�אY8C
�N��q��×א��M�K9&א�א£j&א�^E>à
"ZED��¹��M��<�אM�X�T�¹א�×�t���k�j��·�d?!���M��Ð�Gא���M�£K��¹��Ð�e6�¤��h6�א��Ð�G6א���������������������

�é��KDא�¤�M�X�Tא�í�ME�j�jC@א��­K:�� .א$W�א&?�µj��W?¥�א&
 ��������������M6?�Y:א��[>C��KD��¹KC�¹�K�£אW
��»Yæ�·�¹�MEoאX=א���£j#א�h��M�	KC��M�¥W��g����·�
��¹�?d�M�¥£��j£��אM�X�T��µK���tK��jBAא�K>q��f6@�[E6�¹������.��í�א&@j·�א�=Xאlo���א	��N�Wא�×��

M�u� .&>¥KE��Y>£�¹א�W��h��OE�א�
� �aEC8א���í��W
K���eAD�Ø��j&<א£�א&��t¹�¹£א���¹���ZD���fB7��t��£K��¹��Y8C
�»��

�ªY��dE?!�W8?�� KD�K�j@�� ¹�� M�X�T¹א� ¶K%א� �¤א�،KD�í��aEC8�א&jא£ W��í� MEoאX�� YqKC<�



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

23 

�P�C&א�í��K�Kp��¹���K>Aã�£j�¹�é��º£H��W��×¹א��aEC8א���¹��M#K<&א�µu��.<��l�j�jC@�
�h@,�t�h@�¹�W8��·¹£�loKDCא�KD�C".� �

� ��K�jA&Ø<���M�E���M�X�Tא� ¸X��í�W�j��×¹א��،M�X�Tא�é�� 
WBא�²K9��t��£K��M���
�  K��xא� MEAB<�)�L:¹א�� �א$jEא· ME�Y�¹� ،fEqK3א� M
�í�e�¤�א�>�KEAB�א�×�"ºY�í�¦¥א K+

»Y:Eא���(;�K3א�¹��f?C¹א��cEA=¹א���M��<¹א���M#K<&¹א�א£W
x¹א�ZED¹א����aEC8¹א���¸X��kA
�M
M�Eא����jA���M�E���¹��M�X�Tא�.�h��e�¤�Ð�¹�ª¥אj?א��Y<
t¹��fB7�א&UA:8��K�K?�אY7$א��¹

MAE�Wא��א£j&א.� �
� �ME>A
�¹��MEoאX��M<A	�í�א�WE�&א��K>A�&�ºj8?א��¥j�	Wא��£¹£�k8�Tא�ZE�Ïא��f�1¹�،

W$א�·j@��·G��loאX=א��¥j�	Wא��M�E��Nq¹��»Xא���£K&א�¸XÓ¹א�£D��¡jB�&KM<A��.��K�j�K�í��eA�א� �
����K��¹��Ø<א&�WEא� M��� h�� M�K�jא�� KD�� W8?�� �£K�� M����¹�� KDא�W
��¹�� ،KDא�Xא����¹�� K�£Y�

�M�X�Tא�  K���� µu�� �Kא�jE$א� ¹�� �K�K�Cא�� h�� M�j�Y&א� Ð�� �אj�Tא­ e�¤� í� K+� KD���K@�
ME
�א�Z¥א aA��¹א� ،K�ZED"¹� KD<�¦j�¹� KDA?�¹� KDC�Zà¹�¶W?�� W��×א�� ¹�� MEא�jE$א�²u
Tא� ¹��

�KEAE>:א��M��K@&��Kא�jE�A��.��K�K�Cא��jBC��g;CB��KDא�W�fB7�¹�א&UA:8�א&jא£�א�×��?W8�א	�
�¹�«K?	x�apj��×א��א£j&א� ¹�� g
Î�A��a�K��¹��MD�K>א�� Y�
�cE>����¹��cE>א���� �א¥¹Tא³،��¹

KB$�¸W<��¹��£K8$א�f���K���fEqK3א�kA
f?C¹א��h�Z�t��fB7��M�.�א��M<A��h�א��cA��µu�א��
MEא�jE$א�Ð�K?<¹א��M�X�Tא��K�Kp�¹�·אjE$¹א��K�Cא���K�X=�¹��WÑTא��£K
�UA:8&א.� �

� �א&�WEא�� �K>A��²u
Tא� í� ¹�� ME
�¹א�Z¥א MEoאX=א�� aA��א� í� �£Wâ� ��jא£ M��� kC<��
�א&�WEא� �א	��Wא¶ h
� g�C�� MEא�jE$א� .A:8&א� fB7�¹��K��C�� f��� ��WE�BAא� �K?�7�� M��� U

�ME�KCא�� h�� KD�EB��� KÓ� �א�× Loאj7¹א�� f
K>א��� �K��C�¹� ،loאX=א�� fE�Bא��� �j�¹א£ f�j�א��
MEB��.א� �
� ��K>A�א&�WEא��&�ºj8?א��¥j�	Wא�� �א&�WEא��£¹£ W����K>A�&�k8�Tא� ZE�Ïא��f�1¹�،


kA��	K§�א&Y=EAAא¶�í��f��Y�jAEא¶(� K�j�â(��»Xא��،�·j@��·G��loאX=א�� ¥j�	Wא�� M�E��Nq¹
MEא�jE$א�²u
T¹א� MEoאX=א�� aA��א� kA
� ¹�� K�j�K�� i�� ¡jB��א& W$א.  �ºj8?א�� £¹W$א� WC���¹

�f��1�×א��aA���K>A�א&�WEא���é���K�KE�א&¥KB	�K�א�Z¥א
ME�א#�WE�¹אM�X�T�א&���WB��h�א�&
�£¹W�א�?ºj8�¤א��א�MA8�א&?�M�j��h��ME�K�אA�MEB��.� �

� ���¥Kא���� í� d�:�� ·�� K	K	�� W8?�� �¹א�× �א&�WEא�، �K>A�&� ºj8?א�� ¥j�	Wא�� £¹W�
W<��א�WE�&א��K>A�&�ºj8?א��£¹W�A��M�Ï7&א�א�Î%א�MC#�א�Y�W?��h���WB����،ME�¹Wא�:� �

)�( i�K>Aã¹�WE�BA��lB� ؛��Yא��א��?Y�W�א�



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

24 

)�( ��¥Kא����h���WB���Wא��K�א&Yא��M�א	�>Yאª���K�KE�א&��K>A�א&�	t¹א�،Mא��Y&א
»Y:?א��ºj��
kA�א&� �WE#א� ME
�í�e�¤��eA�א�×��>@]�א&¥KB	�K�א�Z¥א K+.�
��Kא�W��	tא� kA
�� kA
� ºY"� �א�× Mא��Y&א� �¥Kא���� ªאY<�	tא� í�  ¥W�¹

MA��ME=�¹�א��dE�j��.�א����KC�K�í�א
Ïא��K�  .א&kqj��KD�¹א&]�Y��KD��¹�א&
zא�M��K@���K>A�&�ºj8?א�� ¥j�	Wא�� £¹W���X���،»Y:?א��ºj��
kA�א&��K�

�،Mא��Y&א��¥Kא���� ¸X��h
�M�
KCא�� MCE�&א��K�j��
kA�א&�� ¥K��
tא�í�א�WE�&א
�K�zא�M��K@&�M�K<>א���K	¥KB&א�f�1�KD���ºY��×¹א�.� �

� �!¹�MEoאX=א���K>A�W�Wא�،KD��l=�C��·���.�£¥א	M�cA�ã��Y�W?א��א&���u8��h�א&
� ¹��»Y:?א�� ºj���א& kA
� �א�×�f��1�א�l�¹W	jא� M�X�Tא� ·�� ،l�jEא�� loאX=א�� f8��א&� f�K?��

ºY7א���´uD�	u��M$Kq�א�WE�&א��K>A�&�ºj8?א��¥j�	Wא��£¹W$.� �
� �Wא��K�א&M�j�G��WE�BAא��&¥KB	�K�א�Z¥א
ME�א#�WE�í�א	��Wא¶�א&�WEא���	tא�fB7�¹�

�Y:��KD��]�Y&¹א�K�m��KD��³j�j&¹א�M�K<>א��M��K@BA��M�¦uא��ME?E?$א�²¹Y;א��f��í�K�.�KB�
�Y>���t�M?�Y:��d�:��i��¡Y8��¶אW�
kA�א	���k���א�WE�&א�א¶W����K�j�א	���h��M>oK��fB7�

�K>A�
h���f��¥W�h@-��h�א&�t�.� �
� �tא� fB7�¹� ،»Y:?א�� ºj���א& kA
� KD��]�Y&א� MC�zא��Kא�W��	tא� £W�����Kא�W��	

�M�u	�h
�u9��MECD&¹א�M�K<א��M�א&��MA��¹�א&lqj��KD�£א�f�א�?:Y�¹א�×��Yא
l�א
��K¥א��א�8
M�Eא��.� �

� ��MEoאX=א��aA�fB7�¹�א�;²¹Y�א�<>MEA���M��MA�Y�í���� K�h�Zà¹�f?�¹�a�¦j�¹�aEC8�¹�א�
MEא�jE$א�²u
T¹א.� �

� �¶W��¹��W?��Ð�K?<AØ<�א��M�Y:Eא����¶�»T��jEא·��P�C��Xא����f�א$jEא��K���»��jא£��
�ªאY�w�� Ð�K?<א�� ¸X�� N�W��א	� �	jא� ،f�C¹א�� ´KÑT¹א� h¹א�W¹א�� ·K��T¹א� ¶j�A�� M��C&א

´jA��.א�>ME�u��¹�א�MEoK�j��¹�א��7�ME8E��¹�Y�xא���>�u�W�í�א�coK�j�א�<�ME�j�jE��¹�א� �
� �ãM�Y:Eא���Ð�K?<א���K>A¹�MEAqTא��K��Y&א�fB7�¹�/�í��£j�j&א�MEoאX=א��KD�tjâ�¹�

�Ð�K?<א��h��MA8א��א�¤�Loאj7א���K>Aã�fB7�¹�،MEא�jE$א��K��C&א�h��f�w��ÌKq��Z��»�
MEC<&א�M�Y:Eא��.� �

� ��M�Y:Eא��� Ð�K?<א�� �K>A�&� ºj8?א�� ¥j�	Wא�� £¹W��K>A�BA�� k8�Tא� ZE�Ïא�� f�1¹�
� M�Y:Eא��� Ð�K?<א�� �א	��Wא¶ h
� M�
KCא�)M�j�â�¹�� ��Y�jAEא¶ f@�� ��Y=EAAא¶ §K	�� kA
�



µ¹Tא�g� א�j8C©�אT	K	ME�¹א��>c�¥K:�א�?

25 

ug/l$א�·¦jא��h��¶אY�jAE��(�²אÏ
tא�¹��K�j�K��KD��¡KB��K��loאX=א��¥j�	Wא��M�E��Nq¹��×א�
KDEA
�¹��M66�X�Tא�í�M�j�?��K66666D���kA
�KD�.� �

� ��MEÑ�Y�Kã�M���h��ME�K��KD���ºY��×א���K>A�
kA��­j�MEB�¹�א&�£¹W$א�¸X��WB�<�¹
�kA
�l�j��f8����§K	��kA
�¹��µj�?&א�l�jEא��f8��j�א�»X��YD��h�א&�Cא��kA
�·K��xא�M�q

íKp��·K���f�K
�¶W�����K��H��µj�?��.�M�K<א��M�
kA�א�8�MA8א��א�¤�ºY�Tא�Y�K��KB��Yא
k�א&
M�X�Tא�í�MEC?א���Lא�j#א�h
�u9�.� �

� ���K>A��א& K9���k
�،�K>A��YאBA��ºj8�� £¹W��W�W!�ºW�¹�M66�X�Tא�í��W!�×א�
¹�l�K���fq��h6��×א�/M�Eא���¹��.�a��L	KC����ºj8?א��£¹W$א�¸X��^>à�W��،e�¤�kA
��¹u
¹

MEAB<א��fEA��.א&¥KB	�K�א#�WE�í�א	��Wא¶�א�>?Ð�K�א��M�Y:E�k�¹��jp��jא�Y��Yאdo�א�� �
� ��WE#א��K	¥KB&א�M�Y:Eא���Ð�K?<א��א¶W��Wא¶�א&íqj�א	��	tא�l���i��¡Y8&א�¹��i��k

�f��í�،M�Y:?א���K:A��א� KDEA
�dא�j��×א��،M�Y:Eא���Ð�K?<א��L�¥KEÑ�K+�í�e�¤��Ïא��	
MEAB<א��²¹Y;א�.� �

� ��aא�����ME�K@�/P�C&א�a���:�MA�Y��µu��h��M�X�Tא�M�Y��L?<��kA
��¥W?א��)fא�Y��(
a�¦j¹א���aEC8¹א��� K��xא�h���£Wâ.� �



� �

27 

g��א��l�K�א�? �
� �
�ap¹�MA8א��א�¤�©j8C¹א��loאX=א��¥j�	Wא���K>qאj� �


K¶��(�א�=Xאlo�¹א�j8C©�¤א��א�MA8א�W	�©j8�¥j��ap¹���Yא�א� ��WB�
)�1965א
¹�N�W
�l�K

jא¶�(�.2004�1993¹��N�W
¹1966¹�1969¹�1976¹�1981¹�2005�
¹2006��¹2008.( 

 �loאX=א��¥j�	Wא��M�EÓ�ME
Y���ZD����K7���Ð�K<�)�¶K
��WB�ï

K¶�،�1969א�N�W
¹
1999.( 

 �fB<א���K�j�¹��W�W!�Ð�K<�)�¶K
��WB�
¹
N�W،�1969א�l�K
�1999�¹�2005.( 

 � M�K<א�� ·K�A¹א�� ME<A��א� ·K�Aא��.���K�u<א�)� 
jא¶��N�Wï
1995¹�1997¹�1999�
¹2001¹�2008.( 

 � ¥j�	Wא�� í� aA��א� �K>qאj�� M=Eq)� ¶K
� �WB�
�.1969א l�K
� N�Wï
¹�2007�
¹2008.( 

 �� �א&jא�K>q�א�Yא�א� í� KDE�� Y;Cא�� �£K
�¹� M�X�Tא� �K�Kpא� ¶K@��� ·K�Y	� í� Y;CA
�M�X�Tא��K�Kpt�M�K<א�)�¶K
��WB�
 .)2007א

 ¹� ap¹� ·G7�� MEDE�j�� «j:�/�KDCE<�� aA��� M>E;Cא���K	¥KB&א��K�¹W�� M<א�Y�� ¹�
)�¶K
��WB�
 .)1997א
 � loאX=א�� ¥j�	WA�� fEA��א�� ³Y�� apj�� �£K��)� ¶K
� �WB�
�1964¹א 
jא¶�،�� N�W


1969¹�1979¹�2001¹�2003¹�2004¹�2008¹�2009(. 
 �loאX=א��¥j�	WA��MC�K<&א�Ðא�W��¥KEא���¹��apj���£K��)�¶K
��WB�
¹
N�W�1993א�

�¶K
2007(. 
 MEAEA��א�� PoK�Cא�� �א	��Wא¶ :�§KE�¹� ،MEAEA��א�� PoK�Cא��.�� M�u<¹א�� ،MC�K<&א� _:�

K>qאj�¹�£א£Ï	tא�fא�j
¹�،.?Eא��¶W
¥j�	Wא���)��¶K
��WBï�
�.)2006א �



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

28 

�א�MA8�¤א��¹א�j8C©�א�W	�¥j��jא�K>q�ap¹���Yא�א� �
� �

M�j�A�:�MA8א��א�¤�©j8C¹א��loאX=א��¥j�	Wא���K>qאj��ap¹�kA
��d�:C��X¸�אY�xא�א��
)MEDE�jא���«j:%א�،�K	¥KB&א��K�¹W��f���(��KEqj���loאX=א��¥j�	Wא��M�E��K�WB�<��×א�

�K�j@�A�.� �
� �

�W?�M� �
� �lA��KB��l��¥j�	Wא���K>qאj��apj��MA�K@א��א�א�Y�x:� �

1−� ��MEAB
�é�� �א	�KC£א KDא¥א�Y�� ¤KàK���K>qאj&א� ap¹�µKá�í� ��W�jא K�D�� M�EÓא� d�:�
�l�Eא�Ï	tא�_E:��).א�;Y�א�?�g�אµ¹T��h��X¸�א�M?E�j")�(�£א¥��א&jא�K>q("א�� �

2−� ¹
�K�א&jא�K>q��f>@�א	�>Yאª��lBEE?���jאfq��·��ÖA���K�Ï?�א�Y7�¹�W�W#א�fB<�
��K�j�¹Tא�،M�EÓא�kA
�Mp¹Y<&אME�Eא�Ï	xא�،M�j?<��MEC�¦�MAD��µu��KD<p¹�h@,¹�M�EDA��

�K�Yא�j�¹�MEBA<א���¥j7&א��K�A:���¥K��
tא�.<��X�Tא�a�)M?E�jא��¸X��h��l�Kא���g��)���;Y�א�? �
3−� ��¥K��
tא�í��X���،M�EÓא�¥Y?�"<�	tא�PoK���MC�Aא��i�Y"�»Xא��fqאj�&א�lBEE?א���ªאY

M�XE>C"א���אX��éj�E	�»Xא��،Y���¦KD��»��¹��،l
Y>א��¦KD#א�j��K�¹��K>qאj��ap¹��¥¹Yp�،
fB<א��.�K?�¹�،�K>qאj&א�ap¹�·G7��א¥א�Y?א��X����·��M�EDA��M<�Kא���ME
Y>א���ZD�w��¦jæ�KB�

�uא�� M?א�jBA�� a9à¹� ¸u
�� �¥j�X&א� PoK�CA�MC@-� MqY���Y��� í� M�EÓא� f��� h�� M?� .�X���¹

Wא£�x��K�E�Ïא��M�K�Tא"�K>qאj&א�­¹Y7��¡Ï?��"�،KD�K?EA<��א�W�x��K�j@$א�kA
�­¦jE	�»Xא�

�]Cא��ªY<��W��»Xא��Ø<&א�l
Y>א��¦KD#א�f���h��،�K?EA<א���¸X���jp�kA
�،iE��Y;C��g��h�¹
�¸¥K��
K��M�EÓא�kA
"�K>qאj��­¹Y7�."�M�EÓא��Y��� ،��i�I��Y	f��é�­¹Y7�"��jא�K>q"�¤�¹א

ºY����Y��KD�K?EA<��א�W�x��K�j@$א�.�h��i�	א¥£�h��אW�Z�¹��K?EA<א���¸X���jp�kA
¹�،g��h�¹
� ¸¥K��
K�� ¸Y?�� W�¹�­¹Y7&א� M�EÓא�§¥W��،kC<&א�l
Y>א�� ¦KD#א�f��"¥j�	WA���K>qאj�� ."�£Y�¹

h��O�Kא����Z#א�í�א�א�Y�xא�cq¹M?E�jא��¸X��.� �
4�−� ��MA�K<א���¥¹Y9א��·��¥Y?��·��،M�EÓא�d�W8��� KC�¥�،k
Y��¦KD��»T�¹��،M�EDA��¦jæ

i<pj��MA�<��א�א�Y���­K��I��k9?��¥j�	WA���K>qאj��apj��.�،¥אY?א�� 
WC�א¤Kà��Xא�،l=�C�¹
MEBA
� �K�jA<�� Yא�j�� µKBא��� e�¤� í� K+� ،¥K��
tא� í� MBou&א� foK��א& aEê� X���í� �W�W��

L�Y?א��f�?���.�א�Yא�a��h��X¸�א�M?E�jא�?�£Y�¹g�cq¹�אY�xא�א��א&>�MA�í�.�א& �



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

29 

5�−� ��h��W�Z&�­¹Y7&א�­K�¥��¥Y?��·��،kC<��Y���¦KD��»��¹��l
Y>א��¦KD#א�¹��M�EDA��¦jæ
­¹��KB�¦jæ��M�EDA��·��¥Y?���²K?�א&Y7.�א�>fB��¸£W8�í��»���j:��MBou�	M?�K��h�אY�xא�א�

�j:%א�WC
�8.� �
6�−� ��.�j:%א�«K?	��،�K:<&א�א�jqTא�l�A�� ME�A���é�� ،�7�M�EDA�6¹��·���Y[،�א	�KC£א

�K>qאj&א� ­¹Y7�� apj�� KÓ� WD
�א�×� ¥j�	Wא�� MC#�e�X��kqj�� K�WC
� .�µ¹Wא�� ®u���l=�C�¹
�¹��Y���í�،א�j:%א�«K?	��·G7���KEqj��K��MB�D&א�ME�¹Wא���KB;C&¹א� �K9
Tא�L?
�h@-�N

MEC<&א�¥j�	Wא��MC#��¥¹£�.�.�j:%א�«K?	���KEqj��M�KEq�WC
�،¥j�	Wא��·K�A��l=�C�6¹�7�،
��K�jA<��Yא�j��µKB¹א���fE�<א����¥¹Yp�e�¤�í�K+�،MBou&א�foK�
��¥K�aEê�א&tא�í�X�G��·�

L�Y?א��f�?��
MEBA���W�W�í�א&.� �
7�−� �Y��h��MA�Y��»��í�،WD<��·�� M�EDA��ME�Kא���א�j:%א�h��»G��،�K>qאj��ap¹�fא�

d�	�KBE���K>qאj&א�apj��iE���WD
�»Xא��e�X��Y�K=��Y���¦KD��¹��¥j�	Wא��·K#�h��MC�A�.� �
8�−� ��M<א�Y&�fqאj�&א�ªאY<�	tא�¥Y?��·��KD�>��M�EDA�"¥j�	Wא���K>qאj��."�·j@��·��l=�C�¹

M�¥¹Y9א��א�ÐE=א���א�Y���W<��،M<א�Y&א�א�א�Y����K>qאj��apj���¥Y?&א�א�א�Y�xא�[>��l��،
�?_��«��:�j��¹��j:א����ºY��h��eA�אY�xא�א�،���·��M�EDA��¦jæ�i��� 
Wא�KBE��،¥j�	Wא�
�l
jpj��a�K��¹¤�i���¹��»Y�Y!�a�K��א¤�¥j�	Wא��·K#�h��MC#�h��¡Ï?&א�f�W<א�����¥�KB�E�

EÓא�KD�Y���MA�K-��K>qאj��í�¶K@�T�K<���iC@�¹�j:%א�WC
�M��8�� �
9�−� ��é�� f	Y�� KB�� ،�K�j@$א� é�� f	Y�¹� MA8א�� �¹א�j8C©�¤א� ¥j�	Wא�� �K>qאj�� Y7C�

�MEC<&א�M�G�
�K9�א�KqK8��t��G7·�א&Tא� KÓ¹£� KDE���NA?��×א��ME�¹Wא���KB;C&א)�Y;��g��א�?
M?E�jא��¸X��h��[�K%א�(� �

� �
�Z#אµ¹Tא��:l�Eא�Ï	tא�_E:�
MEAB�א��� �

1�−� �£W!� M:%א�ME�Eא�Ï	xא� ¥K��
tא� í� X�Tא� a�� ،"fB<א�� �K�j�¹�� W�W!� Ð�K<�"�،
��K>qאj&א�·G7��M>A����?gEE�א&?�K�Ï�א& KD	K	��kA
�h@,�×א��M9�Y<א���K�j�¹Tא)�M<א�Y�¹

�K>qאj&א�(lBEE?א���ªאY<�	tא�MEAB
�µu�.� �
2�−� �� M:%א� l:=�� ·�� l=�C�ME�Eא�Ï	x¹"א� �	jCא�، N	� �Ï��� .�C	� f�� £W�M>8�

�YB���.� �



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

30 

�Z#אl�Kא����:lBEE?א���ªאY<�	tא� �
�K>qאj��M<א�Y��¹��W�W��fB<��¶KE?א���K�Ï?�� �

1�−� ��M<א�Y+�¹��W�W��fB<��¡Ï?��f��dא�Ï��·��،�K>qאj��ap¹�kA
�M?א�j&א�f���،.<��

uB��W�Wא��¹��Yא�¡Ïא��»Xא��j9<א��¹��MC�Aא��K�W<��­¹Y7��M?E�j��،�K>qאj��،�K>qאj��M<�

h
�fEqK>��hB9��:� �
 ��Yאª�א&jא�K>q�KD�K:�¹؛ •

 ��KD�EB�KD�E�j�¹�א&KC	L؛ •

�ME�א&M�jB7؛ •EoYא��Lא�j#א 

• �f�K?��gEE?א��fB<א���K�j�¹��W�W!�Ð�K<؛� 
 ��WA	�j¥؛אx	Ïא�ME�Eא«K��¥t��W�TKא²� •


h�א�>M�u��.�א&?¡Ï�doK�¹¹�א�W	�j¥�אºY�T�א&j�j£�؛ •��K�jA<� 

• W!؛K�Yא�j�¹�M88� �W���M����K�A:��j7BA¥��א�>MEBA�א&�

• �g��� l�� ME�¥K�� �ZD��� h�� �K>qאjBA�� MEC�� �u�W�� é�� M�K$א� W�W!
 א���:_E�KÓ؛

• �W
j��،�Wא��� W
j��e�¤�í� K+�،W�W#א�fB<א��h�� �KD��u��¡Ï?&א�Ø�Zא�� W$א
��j:%א�WC

W�א&?¡Ï��Y�yא¥��h���f�א5�EÓאY�xא¥�j&¹א��¹¦K����·��l=�C��t¹�،M

 .א$W�א�Ø�Z��apj�א&jא�K>q�[ì�	jCא�
2�−� ��í� X�Tא� a�� M�EÓא�L�K�� h���K>qאj�� M<א�Y+� ¹�� W�W�� fB<�� ¶KE?A�� �א�?Yא¥ X���

M�XE>Cא���MC�Aא��i�Y���»Xא��lBEE?א���ªאY<�	tא�¥K��
tא.� �
3�−� �lBEE?א���ªאY<�	tא�fB7�:� �

• ap¹��K�Ï?��M	א¥£/>qאj��M<א�Y�� ¥K��
tא�í�X�Tא�a��،�K"W�W!�Ð�K<��
fB<א���K�j�¹�"�M:%א�،ME�Eא�Ï	xא�f?����M�EDA�¹א�>fB�א&�W�K�א�¶¦u��gEE?�A�א&
�K�Y؛BA� 

 !W�W�א���K�KE�א��WAא·�א�ME�KC��apj�א&jא�K>q؛ •



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

31 

• �M88�א&�¥j7��·G7����K7��¹��f�א�·K�A�M�Y��¹�א&،¶KD�K+�í�e�¤���M�Y�א&KD¶�א&
�א& ·K�Aא�� .�� M�Ï7)��W
� �KqK8א��� ³K:�� í� a?�� �א�× fB<א�� �tKá� í

·K#(؛ 
• �MB;C��h���¥j7&א�¸X��Yא�j�¹�M88�א��?gEE�אl�¹T��K�KE��t�א&j7¥��א�>MEBA�א&�

�،MA8א��א�¤�ºY�Tא�א�Î%א��ZD���¹��ME&K<א��M�אM�X�T�¹א�Z¥א
،M��MB;C�א�8
�¥j7&א�¸X���K�j�¹�¹. 

4�−� ��K>A�א&�WEא���¹�א�?Yא¥�&�ºj8?א��£¹W$א�cA�ã�M<א�Y��¹��W�W��fB<��¶KE?א��·G7��א�
M�X�Tא��K�Kp�� ·G7�� M�K<א���K>qאj&א� M�¥אYB�	א� ¹�� ،M�Y:Eא��� Ð�K?<א���K>A�&4��K>qאj&א� ،

M�X�Tא�í��KEB�،��;¶K��cEC8�אM�X�T�K;�¹¶�א�gE�Ï�א�،l�¹W��l=�C�5א�>M�K��G7·�א&�K�jA�¹א�
·�M�EÓא�KDEA
�N?¹¹א��MEC<&א�·K�Aא��KD�	¥��×א��א�א�Y�xא�a����.� �

�K>qאj&א�ap¹�í�¶W?א���Wq¥� �
5�−� ��iEA
�N?¹א��»Xא��Ø�Zא�� W$א�f�K?���K>qאj&א�ap¹�M�K��M�XE>Cא��� MC�Aא��ªY<���

iE���NAqj��K��h
�M�EÓא�é��Y�Y?��a�Y�¹�،M�EÓא.� �
6�−� �� ¡Ï?�� ·�� M�XE>Cא��� MC�A�� ¦jæ�¶KE?א�� ¡Ï?�� ·�� ¹�� �א�>fB؛ �K=��� �א�Ø�Z؛ W$א� W�W1

�h��£¹Wâ�£W
��K7���e�¤�í�K+�،i��¶KE?א��uq��KDE���WD
�fB<�K�MC#�²uß�א�MC�A�א�×�
K�	KC��e�¤�·K��א¤��،ME
Y>א���ZD�Tא.� �

7�−� ��a��d�����K>qאj&א�ap¹�í�fB<א��Ð	�·��lBEE?א���ªאY<�	tא�MEAB
�f>@��·��l=�C�

kA�אM�EÓ�Y�xא¥�K�N�Þ��j8¥��א�ªY<��×א���K>qאj&א��K
¹Y7��·�¹�،k�j�&א�Ø�Zא��W$

·K�Aא��ºj����kA
�ME¹א�.� �
8�−� ��M�EÓא� dא�j�� ·�� l=�C�¹� ،K�¥¹Yp� W<�� »Xא��Ø�Zא�� W$א� f�K?�� WqYא�� g��� ·�� l=�C�

�K>qאj&א�µjÒ�³K:��M<א�Y��MEAB
�kA
��£Wâ��¥j8�.� �
�l�K��K��e�¤�fB7�¹lA��K�:� �

�l�א�»X��l=�C�אKà¤¸؛ •E� ¥Wq�א��?¶W�í�ap¹�א&jא�K>q�¹א&�¥j7��Y�xKא��א��8

                                                 
4� �MA8א��א�¤�MC�K<&א��¹:_�fEA� .+K�í�e�¤��Yאdo�א��
5� �K+MA8א��א�¤�MC�K<&א��¹:_�fEA� .�í�e�¤��Yאdo�א��



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

32 

• �M�EÓא� kA
� KDpY
� f��� ¥j�	Wא�� ·K#� f��� h�� M�Ï?&א� �K>qאj&א� M	א¥£
K�¥אY�x:� �
−� ��،M�EÓא�א¥א�Y�� ،loאX=א�� ¥j�	Wא�� �KqK8א��� a�� KD�K��K�� dA<��� KBE�

�j8�¹©�א�W	�j¥�א��M�¥K؛ �
−� �	��K>E����K�A:���Yא�א��א&jא�?،M��KB�E��·j@��KBou؛�KB9·�א� �
−� ��KBE���dA<��f@7�K�¹א�>ªY؛� �
−� �»j=Aא��³K��tK��dA<���KBE�.� �

� �
�Z#אO�Kא����:¥j�	Wא���K>qאj��apj���W�j&א�א�א�Y�xא�©j8C¹א��א�¤�MA8א�� �
��j:%1א� �
� �� »Xא�� lBEE?א��� ªאY<�	tא� PoK��� ¥K��
tא� í� X�Tא� a�� ،M�EÓא� ¥Y?��MC�Aא�� i�Y��

�،Y���¦KD��»��¹��،l
Y>א��¦KD#א�j�� K��¥Y?�� KB��،¥j�	WA��ME&K
��K>qאj��ap¹�،M�XE>Cא��
fB<א��אXD��¶j?��·��l=�C��»Xא��.�f���h��¥j�	WA��ME&K
��K>qאj��ap¹�¥אY��¤Kàא�¦jæ�e�X�


¸u�KC�¥¹��j&Kא����¥j�X&א�PoK�CA��K?�¹�M�EDA��M<�Kא���ME
Y>א���ZD�Tא�M�EÓא�L�K��h��M?�uא��M?
MC@-�MqY���Y���í�.�·��l=�C��،MEBEA�xא�¥j�	Wא���K>qאj��M�K��k�¹Ø�C��kA
�M�EÓא�א¥Y��

�h���¥¹£�í�،·אWAא���h��MCE<��M
jBá�¹��.<��gEA���é��.B�C&א��K9
Tא�ME�A���i��¶W?���¡אÏא�
loאX=א��¥j�	Wא��M�E��¥¹£א�.� �

��j:%2א� �
� ��K�Tא� X����K>qאj&א� ­¹Y7�� ¡Ï?�� 
Wא£x� �K�E�Ïא�� M� .�ºj8?א�� £¹W$א� M�K�� k�¹

�K�WC
�ºj8?א��£¹W$א�·G7���KEqjא���a�¦j���M�K�Tא�¶j?��،M�Y:Eא���Ð�K?<א��¹��א�WE�&א��K>A�&
�M�X�Tא� í� �K�zא� ���WEא� �K>Aã� ·G7�� �א%Îא� MC#� .�� M�Ï7&א� �K
KB��tא� h
� ¥W8�

B;C��ºW�� M�E¹א����K�zא�א�WE����K>Aã�·G7�� ME	K	Tא� gEE?א��� M
jBá¹� M
�¹א�Z¥א M�X�Tא� M
�M��ºW��MB;C�א�8�M�א�>،ME&K��¹�MC#�א%Îא��א&M�Ï7��.��MB;C�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8

M�X�Tא��K�KpI�� MEC<&¹א� ME&K<א�� � .�MqK�� M�£Y��Ð�K<�� ¹�� ·K��Tא��K��C�¹� ·K��Tא� M�K��k�¹
/#K�·K��Tא��K��C&�l�¹Wא��£K!tא��KEqj��a�¦j���M�K�Tא�¶j?��،.� �



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

33 

��j:%3א� �
� ��ME�¹Wא�� �KB;C&א� é¹א� M�EÓא� í� �K9
Tא� �א��WAא· é�� ¡Ï?&א� �K>qאj&א� ­¹Y7�� f	Y�

��K>qאj&א� ­¹Y7&� MAB�3א��K	K@<�tא� KDE�� K+�Lא�j#א�aEê�kA
� KD�K?EA<�� א&،MB�D�W�xא�
��kA
�¡Ï?&אM�£K8��tא�KD$K8.� �
�j:%א�4� �
� ��i�� kC<�� Y��� ¦KD��»�� ¹�� ،l
Y>א�� ¦KD#א� é�� ،�K?EA<�� h�� ¸K?A��� K�� M�K�Tא� f	¥

¡Ï?&א��K>qאj&א�­¹Y7��f�W<�¹��K?EA<א���¸X��M	א¥£��K:A	.� �
��j:%5א� �
� ��ªאY<�	tא� ªY=�� M�XE>Cא��� MC�A¹א�� M�K�Tא� µu�� h�� ،¡Ï?&א� ¥KE<&א� ­¹Y7�� ªY

BEE?א���K>qאj��­¹Y7B�� ��=ªY���Yא¥¸ M�EÓא�kA
¹�l6�¥אY��»T� K�¤Kàא�ºW��،M�EÓא�k:<�¹�

�h��»��KD��¶W?���W���K?EA<��»T¹�lBEE?א���ªאY<�	tא�PoK�C��Lא�jא��¥K��
tא�،�j:%א�¸X��WC

M�£K8��tא�KD$K8��kA
�i�K@���h��»��¹��¡Ï?&א��K>qאj&א�­¹Y7���K	K@<א��·G7���K9
Tא�.

k�¹�í�M�¥K7&¹א�،gD�K?EA<��¹אW���·��M�EÓא�í��K9
Tא�aEB#�¦jæ�،MEBEA�xא��K>qאj&א�M�K��
�MEC<&א�א·WAא���M
jBá�¹��kC<&א�gEA�xא�í��K9
Tא�ME��K��·��t��،�u�W<א���א¡Ï¹א���K7�KC&א

�א& ¹�� ­¹Y7&א�f�W<�� ��·��?¹¥Yא gDC@,�h�Xא�� g�W�¹� g�� �¥¹Wא��í�.�¥K7&אiEA
� M?א�j� .�k:<�¹
�KD��¶W?���W���K?EA<��»T�Lא�jא��¥K��
tא�،MEC<&א�א·WAא���M
jBá�¹��kC<&א�gEA�xא�í��K9
Tא
�h��،i�K@���h��»��¹��،¡Ï?&א��K>qאj&א�­¹Y7&�·j@��W�� K��·G7��M�EÓא�í��K9
Tא�h��»�

M�£K8��tא�KD$K8��kA
��K	K@<א�.� �
�j:%א�6� �
� �Y7�� M�K�Tא� f	¥�MB�D&א� ME�¹Wא���KB;C&א� é¹א� �K9
Tא� �א��WAא· aEê�é���K>qאj&א� ­¹

�kA
��K>qאj&א�­¹Y7&�MAB�3א��K	K@<�tא�e�¤�í� K+�،Lא�j#א�aEê�kA
� KD�K?EA<�� W�xא�
M�£K8��tא�KD$K8�.� �

                                                 
6� ���j:%א�WC
�M�EÓא�K�X����W��×א��א¥א�Y?א��h��»G��µu�xא�¹·W�5�­¹Y7��M�K�Tא�f	Y��·��¦jæ�،

��j:%א�í�i�	א¥£�f���KD�K?EA<��א�W�x��K�j@$א�é��¡Ï?&א��K>qאj&5א�¦KD��»��¹��l
Y>א��¦KD#א�ºY��K�WC
�،
kC<��Y���f���k
W����،kC<��Y���¦KD��¹��l
Y>א��¦KD�A��M?�uא���¥¹W¹א��MA8א��א�¤�M�EÓא��¥¹£�.��N�jא��·��

fB<א��í�K�W��l9&א�é��KE<	�א�Y�xא�אX�. 



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

34 

�j:%א�7� �
� �C<�� Y��� ¦KD�� »�� ¹�� ،l
Y>א�� ¦KD#א� é���K?EA<�� h�� ¸K?A��� K�� M�K�Tא� f	¥�i�� ،k

�K>qאj&א�­¹Y7��f�W<�¹��K?EA<א���¸X��M	א¥£��K:A	.� �
��j:%8א� �
� ��،M�EÓא�kA
¹�lBEE?א���ªאY<�	tא�ªY=��M�XE>Cא���MC�Aא��kA
��K>qאj&א�­¹Y7��ªY


��KB;C&¹א��K9
Tא�א·WAא���h���£¥¹�M�j�@���K�Ï?��»��a��LC��é��K�C��،M�K�Tא�µu��h�
�W<�� µK�£x� MB�D&א� ME�¹Wא�� �j:%א� WC
� �u8¥j�	WA�� �K>qאjB�� ���Yא¥¸ ªY=�� ،� .�l:<�¹

�lBEE?א���ªאY<�	tא�PoK�C��Lא�jא�� ¥K��
tא�،�j:%א� ¸X��WC
� �»T��Yא¥ K�¤Kàא�ºW��،M�EÓא
�¹���K>qאj&א�­¹Y7&�·j@��W��×א��¥K�zא�·G7���K9
Tא�א·WAא���h��»��KD��¶W?���W���K?EA<��»T¹

$K8��kA
�i�K@���h��»�M�£K8��tא�KD�.��K9
Tא�aEB#�¦jæ�،MEBEA�xא��K>qאj&א�M�K��k�¹
�t��،�u�W<א���¡Ï?��·�¹��K7�KC&א�í�´¥K7��·�¹�،KD�K?EA<��ºW���·��MB�D&א�ME�¹Wא���KB;C&¹א

M�א��WAא·�א&>MEC�א&M�¥K7�í�א�،�¥¹W��l�K�W�¹�א�×�jBá�¹��kC<&א�gEA�xא�í��K9
Tא�ME��K��·�

@,iEA
�M?א�j&א�¹��­¹Y7&א�f�W<��¥Y?��·��KDC.� �
� �

�Z#אaא�Yא���:¥j�	Wא���K>qאj��apj��MA�<&א��W�j&א�א�א�Y�xא�MA8א��א�¤�©j8C¹א�� �
j:%א��1� �
� �� �K
��Yא a�¹� ،�K:<&א� �אjqTא� ­jBá� l�A�� ME�A��� é�� �א	�KC£א ،M�EÓא� ¶j?�"�PoK��

XE>Cא���MC�Aא��i�Y���»Xא��lBEE?א���ªאY<�	tאM�"�MEAB<A��a9��W�W��eA�א&jא�K>q�א�×�	����،
�K>qאj&א�apj��MA�<&7א�.�،�K>qאj&א�¸X��W�W����¶j?��·��M�EDA��M<�Kא���ME
Y>א���ZD�w��h@,¹

MqY���Y���í�،M�EÓא�d�W8���KC�¥¹�،�K:<&א�א�jqTא�­jBá�l�A��ME�A���é��א£KC�	א.� �
�j:%א�2� �
� �W
x� �K�E�Ïא�� M�K�Tא� X����K>qאj&א� ­¹Y7�� ¡Ï?�� �א£ .�ºj8?א�� £¹W$א� M�K�� k�¹

�K�WC
�ºj8?א��£¹W$א�·G7���KEqjא���a�¦j���M�K�Tא�¶j?��،M�Y:Eא���Ð�K?<א��¹��א�WE�&א��K>A�&
�M�X�Tא� í� �K�zא� ���WEא� �K>Aã� ·G7�� �א%Îא� MC#� .�� M�Ï7&א� �K
KB��tא� h
� ¥W8�

�¹א�Z¥א M�X�Tא� MB;C��ºW�� M�E¹א����K�zא�א�WE����K>Aã�·G7�� ME	K	Tא� gEE?א��� M
jBá¹� M

                                                 

7� ��M�K?א���؛�W�W#א�MEBA<א���K�jA<&K��M?A<�&א�foK�
kA،�א&�Y8�?��t�KDC@�¹�،fB7��MA8א��¤א��א�¥K��
tא
)�K�K?א���(�W#אM�¥K��M�א&M:��Y��K���K¥���¹�א�8�M�א�>M�K؛��¹��Yא�>M��¹�O�W!�א&jא�K>q�א�ÂA&א��u@7&א�؛�W. 



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

35 

�ME&K<א��M��ºW��MB;C�א�8�M�א�>،ME&K��¹�MC#�א%Îא���.��MB;C�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8
M�Ï7&א�M�X�Tא��K�KpI��MEC<&א�.�MqK��M�£Y���K>qאj��¹��·K��Tא��K��C�¹�·K��Tא�M�K��k�¹

��M�K�Tא�¶j?��،/#K�·K��Tא��K��C&�l�¹Wא��£K!tא��KEqj��a�¦j�.� �
�j:%א�3� �
� 
�K9�í�אM�EÓ�¹אé�א&�KB;C�א�ME�¹W�א&MB�D�W�xא���Tא�é��¡Ï?&א��K>qאj&א�­¹Y7��f	Y�

�kA
� ¡Ï?&א� �K>qאj&א� ­¹Y7&� MAB�3א� �K	K@<�tא� KDE�� K+� Lא�j#א� aEê� kA
� KD�K?EA<�
M�£K8��tא� KD$K8�� .à� K�WC
¹�í� �K9
w�� M<א�jא�� ¸X�� bÂA��� ،f�<�� �Y�xא� �K>qאj&א� a9

MB�D&א�ME�¹Wא���KB;CBA�¹�M�EÓא.� �
�j:%א�4� �
� ��i�� ،kC<�� Y��� ¦KD�� »�� ¹�� ،l
Y>א�� ¦KD#א� é���K?EA<�� h�� ¸K?A��� K�� M�K�Tא� f	¥

¡Ï?&א��K>qאj&א�­¹Y7��f�W<�¹��K?EA<א���¸X��M	א¥£��K:A	.� �
�j:%א�5� �
� �j&א� M�K��í�،�K>qאj&א� apj�� MA�<&א�א�א�Y�y�� a9à� KD>qj���£W��×א���K>qא

�،M�EÓא�kA
¹�lBEE?א���ªאY<�	tא�ªY=��M�XE>Cא���MC�Aא��kA
�¡Ï?&א��K>qאj&א�­¹Y7��ªY<�
�ME�¹Wא���KB;C&¹א��K9
Tא�h���£¥¹�M�j�@���K�Ï?��»��a��LC��é��K�C��،M�K�Tא�µu��h�

�u�W<��µK�£x� MB�D&א¥j�	WA���K>qאjB�� �،��=ªY���Yא¥¸ .�»�� K�¤Kàא�ºW��،M�EÓא�k:<�¹
�»��KD��¶W?���W���K?EA<��»T¹�dE�Wא��ªאY<�	tא�PoK�C��Lא�jא��¥K��
tא�،�j:%א�¸X��WC
�Yא¥�
�kA
� ،i�K@��� h��»�� ¹�� ¡Ï?&א��K>qאj&א� ­¹Y7���K	K@<�K�� dA<��� KBE�� �K9
Tא� KDא�WA�� h�

M�£K8��tא�KD$K8��.�،MEBEA�xא��K>qאj&א�é��M��C�K�¹�¦jæ�،MEBEA�xא��K>qאj&א�é��M��C�K�¹
�¹א&M�¥K7�í�א&�K7�KC�¹א�Ïא¡� KD�K?EA<�� ���Wא� MB�D&א� ME�¹Wא���KB;C&¹א� �K9
Tא�א·WAא���aEB#

K7&א�MEC<&א�א·WAא���M
jBá�¹��kC<&א� gEA�xא�í��K9
Tא�א·WAא���ME��K��·��t��،�u�W<��í�M�¥
iEA
�M?א�j&א�¹��­¹Y7&א�f�W<���¥אY��¤Kàא�kA
��¥£K��K�W�¹�l��،�¥¹Wא�.� �

� �
�Z#א�[�K%א�א�א�:Y�xא�M?�uא��M?A<�&א�Y7C���K>qאj��¥j�	Wא�� �
� ��í� M���C&א� �K9
T¹א� �K9
Tא� µ¹Wא�� aEê�é�� KÓK	¥�¹� ¥j�	Wא���K>qאj�� Y7��ºYæ

¹�M
8�M�א�>،ME&K�é�¹�א&�KB;C�א�ME�¹W�א&>¹�MEC��MB;C�א�/�MB;C�אM�X�T�¹א�Z¥א.� �
� �



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

36 

� �loאX=א��¥j�	Wא��¸u
���¥j�X&א��K
j�:&א�f@7�¹.� �
�xאא�א�א�YM?�u��M?A<�&א�Y7C��&6א�K>qאj�ME�K@��¹�aE	j��³K:��KD?E�:��íאY=#א� �
� ���K9
T¹א� �K9
Tא� µ¹Wא�� aEê� é�� KÓK	¥�¹� ¥j�	WA�� MEBEA�xא� �K>qאj&א� Y7�� ºYæ

��M�í��MB;C�אM�X�T�¹א�Z¥א
M�¹א&�C/MEC<&א�ME�¹Wא���KB;C&א�é�¹�،ME&K<א��M��.�¹��MB;C�א�8 �
� ���K>qאj&�íאY=#א�dE�:א��� ³K:��aE	j�� ME�K@���N�¹�»��í�O���� ·�� M�Y�� M�EDA�¹

¥j�	WA��ME&K
��K>qאj��é��KDA�j!�¹��¥j�	WA��MEBEA��.� �
)�(� �f�j���ºW�א&jא����LA��YD;��W��£KB�

ME&K�Y�+£�א�M>qאj��é��MEBEA�xא��K>q

��j:%א�í�MEBEA�xא�M>qאj&8אfEA?��e�¤�W<��¹��،. 
)�(� ��ME&K
�M>qאj��é��MEBEA�xא��K>qאj&א�ºW���f�j����¦jæÐ@>א���ME�Kא���µאj�Tא�

MA8א��א�¤�ME<A��L�ap¹�א�MC�A�א�Þ�: 

)1(� ��� MA8א�� �¤א� ME<A��א� MC�Aא�� ·j@�� K�WC
M:7� :�f�j!� �K�A�� ·I�
�LA:א��אX��l�G��·��f9>��ME&K
�M>qאj��é��MEBEA�xא��K>qאj&א�ºW��

­¹Y7�� M?E�j�� ¼K�j
W�� ،MEC<&א� ME<A��א� MC�Aא�� h�� .�MC�Aא�� éj��¹
�a��،MEBEE?א���ªאY<�	tא�MEAB
�¥K���í�M?E�jא��¸X��ªאY<�	א�M�XE>Cא��

C<&א� ME<A��א� MC�Aא�� fB
� P�K�Y�� �K
�א�W	�¥j��Yא M�E�� N?¹א�� ��I¤א ME
�N�K��»Xא��lBEE?א���ªאY<�	tא�PoK����K

kA�אÏ�tא¡،��a��Yא�loאX=א�
�W�j&א� �אY�xא� é�� �£K
� MEBEA�xא� M>qאj&א� f�W�� ،M�XE>Cא��� MC�Aא�� i�

��j:%א�WC
�f�<&3א��j:%א�WC
�iE��Y;CA��،4�MC�A��ME�Kא����¥¹Wא��í�
MEC<&א�ME<A��.א� �

)2(� ��WC
M:7�� MA8א�� �¤א� ME<A��א� MC�Aא�� ·j@�� t� K:��W?<�� t� KD��� »�
�é��MEBEA�xא�M>qאj&א� ¸X��f�j!�¡אÏא��l�G��·��f9>��،MEA<��¥¹£א�
�·��¦jæ¹�،­¹Y7��M?E�j��¼K�j
W��،dE�C��MC#�d�Y��h
�ME�¹£�M>qאj�
�kA
�ªY<A��­¹Y7��M?E�¹�f@7E��¥j�	Wא���K9
��h��¡אÏ�tא� �l�G��Xא

MC�Aא�lBEE?א���ªאY<�	tא� MEAB
� ¥K���í� M�XE>Cא���� .�M�E��N?¹א�� �I¤א
�lBEE?א���ªאY<�	tא� PoK��� �K
��Yא a�� �אÏ�tא¡، kA
� loאX=א�� ¥j�	Wא�
�é�� �£K
� MEBEA�xא� M>qאj&א� f�W�� ،M�XE>Cא��� MC�Aא�� i�� ¶j?�� »Xא�

� �j:%א� WC
� MA�<&א� �W�j&א�א�א�Y�x3א�ME<A��א� MC�Aא�� KDE�� Y;C��� ،
��j:%א�WC
�MEC<&4א�.�Y;C��·��M�XE>Cא���MC�A��l=�C��،M�K$א�¸X��í¹



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

37 

�d�Y��h
� ¹���u	אY&א� d�Y��h
� �	jא� KDAB
�í� ¼K�W��l9&א� ME>E��í
MA�H&א� MC�Aא�� �K
KBא��� ²KC��	א� .�l=�C�� ،�Ð�Tא� M�K$א� ¸X�� í¹

é��MA�H&א�MC�Aא��_E7C���£K
I��M�EÓא�lqj��·��M�XE>Cא���MC�A��f���
W�W#א�fB<�K��¶j?��l@��kB���Ð�.� �

� �
fE�£�¥j�	Wא���K>qאj��f�W<��א�א�Y�x�KD�<א�Y�¹�MA8א��א�¤�©j8C¹א�� �

1�−� ���Y?>א��í�KDEA
�©j8C��KD�<א�Y��¹��loאX=א��¥j�	Wא���K>qאj��h��»��f�W<��א�א�Y��
8MA8א��א�¤�©j8C¹א��loאX=א��¥j�	Wא���K>qאj��ap¹�א�א�Y���M�W?��h���.9��¹�fE�Wא��אX��hB

�loאX=א��¥j�	Wא���K>qאj��M<א�Y�¹�f�W<��í�KD��µjB<&א�א�א�Y�xא�·G7��¼uE8>��Y����א�£K
¥�
MA8א��א�¤�©j8C¹א�.� �

2�−� ��aא�Y��Æ�×א���K>qאj&א�f;��،KD�<א�Y��¹���K>qאj&א�ºW���f�W<��M�EÓא�¥Y?��K�WC

EÓא�Y?��·��é��M�¥K��.�M�א&jא�K>q�א&>M�W��¹�א&Yא�>l�M��jא�K>q�א�W	�j¥�א�=Xאlo�א� �

3�−� �·I��،fE�Wא��אX��ªאY�T¹:� �
� �>Ø��»��M�Kp��¹��ÐE=��¹��²X�í�א�C[��¹�א�?gE�א�MEB�Y�í��jא�K>q�א�W	�¥j���f�W<�א�

�h�� £¹Wâ�£W
� ¹�� �£K+�f8��� K-�،KE
jpj�� ¹�� K�Y�Y!�·K�� �א�j8C©�¤א��א�،MA8�	jא� ¹�
¥j�	Wא��]��í� �א&jא£ .� ¾f@7�¹�kA
�hB9��� W�� M�Y�Y��א�� M<E�:א��א�¤��u�W<א��� ·I�� ،©K�
Y8$א�t�µK�&א�fE�	:� �

8�UE��G:؛ •� 

�ME؛ •Epj��ME
K��µK�£� 

• �©j8C¹א��¥j�	Wא���K>qאj��M<א�Y��¹��f�W<��،¥אY���kA
�L�Ï��K-�،aא�Y&א�µKB@�	א

،¶K�K+�í�e�¤���¶K@�fE�£�אY�xא�א��¾f@7��d�:��×א��ºY�Tא. 

� �¹A�� ¦jæ��KCE<א�� X��¹� fEA��א�� doאY�� í� �Ð�Tא��K�BAא�� ap¹� í� f�K<��� ·�� M�ED
�KD?E��a�א&jא�K>q�א&MA�KB��¹�א�j8C©�¤א��א�MA8�א�×�C���¶K@�Tא�LE�Y��e�X�¹�،KÓKB@�	¹א
�¥W?�� ،M�Y�Y��א�� M<E�:א�� �¤א� �u�W<א��� a�� KD�� f�K<��� �א�× M?�Y:א�� [>C�� ،M�EÓא� KD�Y��


KD��u��Y�xKאfE�Wא��אX��í�KDEA
�©j8C&א�א��.� �
� �א�MA8�Y&א�>Mא� �¤א� ºY�Tא� ©j8Cא�� ¹�� ¥j�	Wא�� �K>qאj�� í� ��=ÐEא� »�� Ø<��

�N!�KDEA
�©j8C&א�eA��²uß"f�W<��"¸Y�¤�d�	�KB�.� �



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

38 

�·K��א¤��K�¹�،M<א�Y��¹��¼u�W<��f@7��¶W?&א�א¡Ï�tא�·K��א¤��K��W�W!�í�MEoKDCא��M:A�M�EDA�¹�א�
W<א��ME
jpj��¹��M�Y�Y!�õM<E���א�¤�¡Ï?&א�f�.� �

4�−� ��·��l=�C��MA8א��א�¤�©j8C¹א��¥j�	Wא���K>qאj��M<א�Y��¹��f�W<���MqK%א��Kא�Ï�tא
�h@��Æ�א¤��M�EÓא��K9
��W���h��¹��،M�K�Tא�h��¹��،Ø<&א�l
Y>א��¦KD#א�h��M�EÓא�é��¶W?�

��¾f�T�f�G��¹��£j�j��Ø<&א�l
Y>א��¦KD#אkB���Ð�.�k?A���·��l=�C��،�Ð�Tא�M�K$א�¸X��í¹
�L	KC��õN�¹�í��Kא�Ï�tא�M�K�Tא)YD
��M�u��h
�f?��t�(�KDE��Y;C�	�×א��M�EÓא��¥¹£�f��

�Kא�Ï�tא� ¸X�� .� ­¹Y7�� M?E�j�� ¼K�j�8�� �אÏ�tא¡ ·j@�� ·�� l=�C�¹)�h�� l�Kא��� �Z#א� Y;א�
�K>qאj&א�ap¹�א�א�Y���(Aא��¥Y?��Æ�K�e�¤�Ð��M�EÓא�¹��M�XE>Cא���MC��.�f�W<א���·K�� ��¤א K��

¼K�jA:��[E��­¹Y7&א�M?E�¹�£אW
��·I��،M�Y�Y!�M<E���א�¤�¡Ï?&א.� �
5�−� �� M�EÓא� ¥Y?�–�MC�Aא�� i�Y"� »Xא�� YB���א& ¶KÓא�ªאY<�	tא� PoK��� K�¥K��
�א í� �X���

� M�XE>Cא��–>qאj&א� ºW�T� M<א�Y&א� ¹�� f�W<א��� ·K�� ��¤א K��K�¥¹Yp��K� .�M�EÓא� ��Yא¥ ·K�� �I¤א
ME�Kא���א�¥K��X���W�א&���²j���،�KæxK�:� �

)1(� ��f�W<א���א¥Y���í��Y��MC�Aא��·j@����،M�Y�Y!�M<E���א�¤�f�W<א���·K��א¤��K��M�K��í
��j:%א�í8��W�j&א�א�א�Y�xא�h��)��Z#א�Y;��O�Kא���K>qאj&א�ap¹�א�א�Y���h��(.� �

)2(� ��¤א� K�� M�K�� í��ZD�Tא� W��� h�� iEA
� K?א�j�¹� K�Ï?�� dא�j&¹א� K�Ï?�� f�W<א��� ·K��
��j:%א�í�f�W<א���Y?��·��¼K9���MC�Aא��d��h��·j@E���،ME
Y>5א���W�j&א�א�א�Y�xא�h��)�Y;א�

��Z#אO�Kא���K>qאj&א�ap¹�א�א�Y���h��(.� �
)3(� �Kç¹�W�W��fB<��¡אÏ�tא�kA
�M�EÓא�dא�j��،ºY�Tא��tK$א�í�W�W#א�fB<א�� µ��Xא


l�א&KC	L��Y;CA��iE،��¤א��·K��Xא�א#¦KD��K¦אµ��j�j£א¼Y>א��¦KD#א�é��.�¦KD#א�h@��Æ�א¤��K��
W�W#א�fB<א��a��f�K<�A��M?�Y��f9���M�EÓא�¥Y?��²j��.�j�j£א¼،�� �

6�−� ��·K#� �K
KBא��� NA��� ¹�� ،NA�� ¹�� NE=��� W�� ¥j�	WA�� ME
Y>א�� �ZD�Tא� N�K�� �¤א
j�	Wא��¥j�	Wא�� �K>qאj�� aEê� Y;Cא�� WE�� l?��� ·�� M�K�Tא� kA
� ·I�� ،kB��� Ð�� ¾f��� é�� ¥

�kA
¹�،�u�W<��M���é��M�K$א�ºW��¥Y?��·�¹��ZD�Tא�¸X��KD�<p¹�×א��MA8א��א�¤�©j8C¹א�
M�EÓא�א¥א�Y��h
�M�
KCא��eA��]�Tא�.�õM<E���א�¤��u�W<��µK�£��é��M�K$א�W�W!�)�א¤I�

��،M�Y�Y!K�WB�<�¹�M�EÓא�KDE��Y;C���M�Ï?���u�W<��W<��·��M�K�Tא�kA
�·I�.�W�W!�)�א¤��K��
�M�K�Tא�kA
�·I��،ME
jpj��M<E���א�¤��u�W<�–�א¤��MA�H&א�MC�A��M�Y:?א��M�K�Tא�a��·¹K<��K��

�apjא��j��אX��·K�−�¸X��f���M�KEq¹��u�W<א���א¡Ïא���K�	��kA
�»j�!�fB
�M�¥¹�W<��·��
M�EÓא��K9
��h���K?EA<��LA:��·�¹�،M�K$א�L�Þ��u�W<א��)�:��(�l9&א�é��M�K$א�·G7�



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

39 

�(i��¼K�W�)�í��Xא�א��>f�W؛�>��¡Ï?&א�f�W<א���·G7��.��K9
��h���K?A�&א�£¹£Yא��ME�A���N���א¤I�
��M�Ï?&א�M�KE8א��M��u��·G7�¹��K>qאj&א�f�W<��é��M�K$א�·G7���KæxK��M�EÓא�¹��f�W<�A

t��í¹�א$�tK�א�×.�M�KEq��M�Ï?��،MA�W��l=�C��Y¡�אÏ�tא¡�
kA�אM�EÓ��Y;CA��iE�Y��¹א¥¸
�f9���¥Y?��·��KDEA
¹�،e�X��M�EÓא�®u���l=�C��،¼K�u��Ð���t�¼u��KDE��¡Y:��£¹£Yא��·��¹W��

­jpj&א�אX��í�Y;CA��M?�Y�.� �



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

40 

j�	Wא��M�EÓ�ME
Y���ZD����K7���Ð�K<�loאX=א��¥� �
� �

� ��iE:=��t�µKá�í�MAq�»¤�]�� ¹��´jA	� M�¹W�� ¹��Ð�K<��apj��¡אÏא��¡Y:�� K�WC

goK�� k
Y�� ¦KD�� »�� �KqK88א���ºY���©j8�� ¹�� ´jA	� �K�¹W�� ¹�� Ð�K<�� M<א�Y+� ¹�� ،

�،kB��l=�C��·��a>7�e�¤�אÏ�tא¡���Ð��f���é��KD�K
KBא���fE�G��)�ME
Y���ZD���KD�<p¹
l�K���·KE���،hB9��¹� M�EDA��f�Tא� M:	j�&א�א²W�Tא� �jp�í� i�j���Upj�� M�EÓא�é�� i�j��

fB<א���K�j�¹��W�W!�Ð�K<��í�MCE�&א��K�jA<&א�،KEAB
�h@B&א�¥W?�K�.� �
� ��»¤�]C�� ¹�� M>qאj&� gou�� ­¹Y7�� ap¹�ªY=�� k
Y�� ¦KD�� �K7��� M�EÓא��¥Y�� ¤�¹א

�¥KE<��M<א�Y��ªY=��¹��،MAq)Ð�K<��¹��(K��]��¹���go)©j8��¹��(��uא��l=�C��،goK��MAq�»¤
��£K&א�L�j+�]8ã�l�¹£�l�j@��¶KD��d�Y���K7�x�µ¹Tא�¶K?&א�í�¥K��
t11א�1)(�(1−�(�h�

ME�Kא���¹»Y7A��K?�¹�M�EDA��MEAא�Wא��M�ouא�:� �
� �
1�−� ��KqK8��tא� �

�א& • kA
� ¡Ï?&א� ]8��א& l�¹Wא�� l�j@$א� ¶KD&א� d�Y�� �KqK8א��� Y8�?��MBD

�Y�א&:M�¹Y�t¹���g��f�W<��eA�א�KqK8��t�K?�t�í�אj�Tאµ�א�:�ME<E؛K�&א 

• �²WÓא� ¡jpj�� �KqK8��tא� �אW�Tא²(��. (�d�Y�� �K7��� h�� i?E?!� k�j�&א
 א&KD¶�א$@l�j�א�l�¹W�א%K©؛

• � K��� ¡jpj���KqK8��tא�1(��.� (� ¹�� K6666�W?
�א�¥¹Wא��א�×���>.� £W
)2�(
� V�¥Kא�>(א��¶K� (�»G�� W�Z�� t��Læ�»X¹א�� ،fB<א�� h�� iE�� �KD��tא� Y;�C��»Xא�


jא¶��M�ì�h
�µאj�Tא�h��µK�. 
2�–� ��M�K���¥K?א��Y� �

� ��M�XE>Cא���MC�Aא��é¹א�loאX=א��¥j�	Wא��M�E��é��]8��?¶W��d�Y�א&KD¶�א$@l�j�א�l�¹W�א&
KD&א�d�Y�� Y�¥K?��µK!¹�iAB
�í� ¸¦Y���»Xא�� ¶W?א���h
� Y�¥K?��é��]8��א$@l�j�א�l�¹W�א& ¶

MB�D&א�ME�¹Wא��MB;C&¹א�M�EÓא��K9
��aEê.� �
� �

                                                 
8� �Ø<&א�א¡Ï�tא�OÞ�f���h��goK��k
Y��¦KD��»���KqK8א���W�W1�í�Y;C��·��M�EDA��ºא�Ï��W�. 



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

41 

3�−� ��K?>��fE=7א��� �
� ��M
t�� ¥W�í��Y�W?א����K�¹Y8��P�K�Y��Ð�K<�אM�X�T�א&´Ï7��.��MB;C�אM�X�T�¹א�Z¥א

� »�� ME&K<א�� M��א�8 MB;C�¹�¹Wא�� l�j@$א� ¶KD&א� d�Y�� fE=7�� �K�¹Y8+� dA<��� 
�KB£א��l�
�K?�¹�M�EÓא�fE=7���K�¹Y8��h��»Ð9�א&�،]8��t��¥W?��K��Î�<�א��@cE�K�א&�MA8��fB<�K�א��

��£KBA�10l	K	Tא�KD�K;��h��.� �
4�−� ��K�E�Ïא��a��M�j@$א�M>E9&א� �

� ���K�E�Y�� ·�� h�� ،]8��א& l�¹Wא�� l�j@$א� ¶KD&א� d�Y�� �K7��� ºW�� ،M�EÓא� d�j���
>E9��M�j@��a���W?
�W��MBou�Y��א�£��hB9��K+�M��t¹��Ï��µu��iAB<��¶KD&א�d�i9.� �

5�−�  א�>fB���Yא�א��

� ���K9
��aEê�¶K���K�j�>��M88��@·j���K�א�>M�j9�í��³Y�א&KD¶�א$@ME�j�א�ME�¹W�א&
�¥j�	Wא�� Ð�K<�� apj�� W�j&א� �¹אY�xא� loאX=א�� ¥j�	Wא�� M�EÓ� MEAא�Wא�� M�ouא�� d�:�¹� ،M�EÓא

�©j8C¹א��loאX=א��ME�j@$א�¶KD&א�³Y��kA
�،¶K?&א�KDE9�?��×א��³¹Y>א���K
¤א��א�،MA8��a��Yא
M88��.א�ME�¹W�א& �

6�−� �f���ZD�Tא�ME
Y>א�� �
��������������������£K>C�6	א�ºW6��¹��،i6��«j6C&א�f6B<א��h���KD��tא�W<��]8��f��d�Y�א&KD¶�א$@l�j�א�l�¹W�א&C�

���£W3א�MEC�Zא���Ï>א���K9?א��¹��i��£W3א�¥¹א�Wא��£W
i.� �

                                                 
9  í�W¹א��j9
�h��Y����a���£j?<��ME�j@��M�K9�	א��K�E�Y��kA
 .�אW�M�EÓ��»j:C��Xא�



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

42 

fB<א���K�j�¹��W�W!�Ð�K<�� �
� �

� �
�»¤�]��¹��´jA	�M�¹W��¹���K>qאj��ap¹�loאX=א�� ¥j�	Wא��·K#�ºW���¡Ï?�� K�WC
�M:%א�í�M�EÓא�KD�£W��×א���K�j�¹Tא�t¹��k
،MAq�í���K¥�א��،KD�KqK8��l=�C�KÓ��·��Yא

ME�Eא�Ï	xאא� i�Y���»Xא��lBEE?א���ªאY<�	u�� MA8א��א�¤�PoK�C¹א���ME�K@��¹�،M�XE>Cא��� MC�A�
M�j?<�� MEC�¦� �Ï��µu��fB<א�� ¦K �� �א&>Ð�K�א�jא¥£��. �jp�í�¡אÏ�tא� góE?ï�� ·�� KÓ�l=�C�� KB�

¸K�£�.� �
� ��Xא�� M�K���l=�C��،MC�Aא���KqK8א���h
� Yè�µKá�hBp� ¥WC��¡אÏ�tא�·K�� ¤�¹א

?�� W��×א���K�Ï?&K�� K
j>7��،M�K��� M�EÓא�é�� 
kA�א���KqK8�אÏ�tא¡� KÓK�£�� Y�Tא�k9�
MC�Aא�.� �
� �

Ð�K<&א� �
¶K<א��¥KE<&א� �
� ���¥K"�í�M�£K<א���K	¥KB&א�·KBp¹�،M�X�Tא� M�u	¹�M��א�8 M�¹א¦�h��eAD���א& M�Kë

ME�KCא��א·WA�A���£W3א��K�KE��tא��K
�.א،M�X�T��a��Yא �
� �

M�K<א���K
jpj&א�kA
�M?�:&א�Ð�K<&א� �
)�(� ���K<�Y7א���­jC��ªÏ<��MAB�â�¹���Y�K���K�j<��h��e�¤�h
�g�C��W��K�¹�M�Y:?א�� �

ME�¹Wא���¥Kא���.� �
)�(� �M>A���K¶�א�>fB�א&���.���K�j�¹Tא�W�W!¹�fB<א��³K:�.� �
) (� �¹�ºY���ME�¹£��KB;C��L�K��h��µK2א�אX��í�f<>�K��X>C&א�fB<א�/�f���h��¡Ïא��¹�

�¦KD�)�ZD���(MAq�»¤�l�¹£�l�j@�.� �
� �
�K<&אaA�
kA�א��M?�:&א�Ð� �
)�(� �.��g�אK��x �¹אt	�´uD�í�א��WAא·�א&��،M>A�g��¹�¹*_�א���K¥���.�א��WAא·� �
)�(� ��ªÏ<�� MAB�â� ¹�� �Y�K���K�j<�� h��e�¤� h
� g�C�� W�� K�¹� M�Y:?א���K<�Y7א��� ­jC�

ME�¹Wא���¥Kא���.� �



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

43 

) (� ��K�K@��MEBEA�xא�¹��ME�¹Wא��³j��.�א� �
)£(� �­K9���ME�K@���ºW�l	KE?א��WE�j�A��M<A��.�א� �
)6�(� ��M�KBÞ� M?A<�&א� ME�EoYא�� K�K9?A�� M�Ï?&א� ¹�� M�¥K��א� M�K<א�� �K>qאj&א� ME:=�� ºW�

�¥K���K�¹�eAD���.א& �
)¹(� ��K�K��K<A	�N�K��א¤��K��·KE��a��،KÓ�MA?�����K>qאj��ap¹�¶ZA����W��×א��aA�
W£�א�

M<C8��¹��M<C8��c8��¹�.� �
)¦(� ��K��X>C&א�fB<¹א��ºY���ME�¹£��KB;C��L�K��h��µK2א�אX��í�f<>/�f���h��¡Ïא��¹�

�¦KD�)�ZD���(MAq�»¤�l�¹£�l�j@�.� �



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

44 

�K�u<א��.��·K�Aא��ME<A��א�>M�K�א&jאME<Ep�¹א�K�A·�א� �
� �

� ��M�¥K��ME�¹H�א&�foK�א���fB��W��LA:�K#·�א�W	�j¥�א&j7¥��¹א��iE�j��h�א�K�A·�א�×���
�·G7��M�X�Tא�aEê�kA
KD�KqK8א���³K:��í�f�W��«K?��M����.�·j@��·��©K��f@7��l=�C�¹

�ME<A��dE�K�Ð�¹�"א�K�A·�א��í"ME<A��X¸�א�M?E�j��fB7�´KC�)����tK��.�א�K�A·�א�Cא���·K#�
ME<A��í�ap¹�א&jא�K>q�א� KD��¥K7��¥W?��ME
Y>א�� �ZD�Tא�h�� (��KC���M�K<א�� ME
jpj&א�·K�A¹א�

A��.>ME��WA	�ap¹¥j�א&jא�K>q�א� �
� ��doאY�¹� ،M�X�Tא� �K�jA�¹� ،M�X�Tא� �K�Kp�¹� ،M�X�Tא� gE	j��� MEC<&א� ·K�A�� ¦jæ¹

�،MqK%א� MEoאX=א�� g;Cא�� �Kא�W��	t� M�X�T¹א� M�X=¹א��� ،M�X�Tא� M�K;�¹� ،MC�K<&¹א� fEA�א��
�K
�K�K@���a9��·��،א�£KD
�£KB�

kA�א�jא¥£א��¹א�K8£¥א��א�=XאMEo�g;�¹�א�\E�>¹א���·G7��M

�ME<A�א&�foK�א�×��f�W�hBp�א��KD�KqK8�t¹�� ¥W��X¸�אK@�T¶�א�>M�K�í��jא�K>q�א�W	�j¥�א�
�e�¤�Ð��é��M�K��G7C��Æ�K���¥K
xK��t�)�Y;��"¥j�	Wא���K>qאj��M=Eq".(� �

� �Y���t�M�K<א��¶K@�Tא�·��ME<A�¹
K�WC��ºY�א�K�A·�א�»��K>qאj&א�h��Y����¹���W¹א��kA
�
<A��א�>M�K�א� ¶K@�Tא� dE�:�� h
� £K<��tא� kA
� M?א�j&א� M�¹H��א& ·K�Aא�� h��LA:�� ·�� KDEA
� ،ME

loאX=א�� ¥j�	W�K��MqK%א�.�hoאY?�K�� g
W��·�¹�،MA�K@א�� KDא�¥Î���K�A:א�� ¸XÓ�·j@��·��l=�C�¹
MA8א��א�¤��K�jA<&א�h��e�¤�Ð�¹�M�K�&א�MEBA<א��¹א.�،M�K;C�K��M?A<�&א�¶K��Tא�µK!¹�،gE	j��

�MEAEB@�� K�K@��� ¹�� ME
j�� K�K@��� hB9��� �א�× MC�K<&¹א� fEA��א�� doאY�¹� ،M�X�Tא� �K�Kp�¹
�ap¹�א�א�Y���µu��N�¹�­Y	�¹�L����í�M�¹H�&jא�K>q�א�W	�j¥�א�>،M�K��é�K#·�א�W	�j¥�א&
�M�K�xא�¸X��J�Y��t���¥¹Yp�h��g�Yא��kA
�،©j8��h��KD��f8���K�¹�¥j�	Wא���K>qאj��¶W?�

�.א&jא�K>q��é�א%:jא��א��ME�K�í�אY�xא�א� �
gE	j��M�X�Tא� �

�M?�K	�M�X�Tא�gE	j���M�K<א���K>qאj&א�é���¥K
xא�h���KC��	א�»��fE!�·��ME<A�
kA�א�K�A·�א�
�M��<א��)CODEX STAN 1-85(�M�X�Tא�gE	j���©K%א��Z#א�í�£¥¹�KB��،KDE���M�Kptא�¹��
�íא���K>qאj&א�M=Eq¥j�	WA��ME<A��¹���KC��	tא�אX��£KB�
t�M�X�Tא�gE	j���MEC<&א�MC�Aא��é��،

M�Kptא.� �
� �� V�¥Kא��� M�u<�� dA<��� KBE�¹)� g��	M?�K�4−7א�? M�X�Tא� gE	j��� M�K<א�� �K>qאj&א� h��
M��<א���(�KB����ºY���V�¥אj��¹��Y���Kè¥K��،MEoKC��	א��tK��í�،¥j�	Wא��·K#�ºW���¥Y?��W�
i�£W��·��¹��KD��·Ï?��¹��ME�u8A��k�£Tא�W$א�V�¥K��·K@��f�E��K���e�¤¹�،M�K<א���K>qאj&א�



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

45 

V�¥K��M�u
�M���ap¹�»¥¹Y9א��Ð��h��·��e�¤�h
�Kpj
�MC�Aא��¸X��¥Y?��.�،�tK$א�¸X��k�¹
M�X�Tא�gE	j���MEC<&א�¥j�	Wא��MC�A��¡Ï?&א�fB<A��MA�K��א�¥Î��g�W?��l=�C�.� �

�K�Kp���TאM�X� �
� �M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�]���¥j�	WA��M<�Kא���ME<A����éj�א�K�A·�א�

)CODEX STAN 192-1995(�Ð�K<&א� ¸X��í�a�Y�� א¥£��ªY=�� .��K�Ï?&א�aEê�µj!¹
�>fB���K�Kp��¹���u�W<��K�BA£��א�>M�K��ªY=��£Kæ��a�Y��jBAא�K>q�א�>M�K��é�MC#�א&jא£�

�א&?�K�Ï��jBAא�?M�.�M�K9��é�אM�X�Tא& ¸X��í�Y;C�K�� ¥j�	WA��M<�Kא��� M�K9&א�א£j&א� MC#�¶j?�¹
KDEA
� .�f��� h�� ME<A��א� MC�Aא�� é�� MC�Aא�� KD�Y��� �א�× MEC>א�� M<E�:א�� �¤א� �K<א�Y&א� £K<�¹

�¥Y?&א��j:%א�h���Y@���MA�Y��í�.�C�Aא��.��א�¥zא�í�dא�jא���é��fqjא��.� �
� ��jBAא£�� M�K<א���K>qאj&א� é�� M�K<א�� �¥K
xא� ·�� ¥j�	WA�� M<�Kא��� ME<A��א� MC�Aא����¥� �¤א

�M�X�Tא�é��M�K9&א�א£j&א�MC#�é��i<�¥¹�¡אÏא��א£W
��l=�C��،KD�W��d?!�t�M�X�Tא�é��M�K9&א
iEA
�M?א�j&¹א�iE��Y;CA��¥j�	WA��M<�Kא���.¥Î��¶W?��·��ME<A�¹
kA�א�MC�A�א��¶W
��K�	T�¼אMBou��

�¸X��¶אW��	t��¥Y?&א�Ð�K<&א� �jp�í�M�X�Tא�é��M�K9&א�א£jBA��M�K<א���£K�&א�é��M�K<א�� �¥K
xא
�]�Tא�kA
¹�،M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�M�K��£�í�£אj&אg��.א��O�K�א�? �

� �� M�K9&א� ��j&Kא£ MqK%א� ¶K@�Tא� aEê� M�K��� l=�C�¹� M�X�Tא� é�)��KCE<�� e�¤� í� K+
ZEDא����(�،¥j�	WA��M<�Kא���M�X�Tא�é��M�K9&א�א£j&א�MC�A��ME<A�א�jא¥£��í��jא�K>q�א�W	�j¥�א�

��j:%א�é���K>qאj&א�g�W?��W<��e�¤�g���·��f9>�¹5�¹��¥j�	Wא���K>qאj��ap¹�א�א�Y���h��
j:%א� WC
� MEC<&א� ME<A��א� MC�Aא�� KD�¥W�� ·�� fE��� �7�¸X�� UB��� t�� �¥¹Yp� h�� g�Yא�� kA
� ،

�.אM�K�x���Ð�G��W?¶�א&jא�K>q��é�א%:jא��א��ME�K��h�אY�xא�א� �
� ��¶K@�Tא�aEê�kA
�M�X�Tא�é��M�K9&א�א£j&K��MEC<&א�¥j�	Wא��MC#�M?א�j��.<���²j	¹

»X��i�W?�א�K�A·�א��ME<A�¤א��א�MA8��j&Kא£�א&M�K9��é�אM�X�T�e�¤¹�í��jp�א&Î¥�א��@l�j�jC�א�
�M
�¹א�Z¥א M�X�Tא� MB;C��.�� M�Ï7&א� M�X�Tא�é�� M�K9&א� ��j&Kא£ MEC<&א� �א%Îא� MC#��KEqj�¹

�Wא¶��	tא�í�M�u��K��dA<���KBE��ME&K<א��M�א&��f8�א�l�jE�א&�¡jB��i�Ð�¹�e�¤�MB;C�¹)�א�8
£jE?א��h�(¹א��،MC@B&א��u8��BA�� Y�W?�� �jp�k�¹�،MEA<>�−h@���·���−��é�� M�K9&א� �h�א&jא£

M�X�Tא�é��M�K9&א�א£j&א�א¶W��	t�M�K<א���£K�&א�M�K��£�a��dא�jא���·KBp�a��،M�X�Tא.� �
� ��f���h��KDEA
�M?א�jBA��M<A	��K>qאj&�M�X�Tא��K�Kp��g���M�K���ºW��،M�K�w��l=�C�¹

Y?��£אW
��،M�X�Tא��K�KpI��MEC<&א�¥j�	Wא��MC#�f8��Y��MC�A���hB9�g�¥�א�K;C¶�א�l�¹W،�¹א&�
�»Xא��µj�?&א�l�jEא�i�CE
�M�X�Tא�MB;C��.��M�Ï7&א�MEoאX=א���K�KpxK��MEC<&א� �#MC�א%Îא�



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

46 

�MC#�N�K�� ��¤א K�¹�¡Ï?&א�ºj���א�>ME&K،�¹א&��K�j�א��@ME�j�jC،�¹א& M�¹א�Z¥א
M�MB;C�¹�א�8
�X�Tא��K�KpI��MEC<&א�¥j�	Wא�KDEA
�N?¹א��W��M.� �

� ¹
K�WC��W�j�MC#�	ME<A��،M:7��l=�C��·��W<�א�MC�A�א&>MEC�א�Ïא��K��G7·�א	��Wא¶��
��K�KpI�� MEC<&א� ¥j�	Wא�� MC�A�� KD�W?�� ·�¹� ،M	א¥£� apj�� ME<A	��K>qאj�� »�� í��K�Kpxא

MEoאX=א���K�Kpy��M�K<א���K>qאj&א�í�KD¥£�¹א��KDEA
�M?א�jBA��M�X�Tא�.�WC
¹�MC�Aא��¸X��¥Y?��K
�kA
� M?א�j&א� ¶W
� �Ð�Tא¶K@��¡jpj��L���א� Y�¤�l=�C�� ،�K�KpxK�� MqK�� MCE<��� .�l=�C�¹

��K�jA<�� é�� M�K�� MÅ�N�K�� ��¤א ME<A��א� MC�Aא�� é�� ºY��� �Y�� M	א¥Wא�� apj�� g��א�? �£K
�
�Tא�f�W<��M�X�Tא��K�KpI��MEC<&א�¥j�	Wא��MC#��¥Y��א¤��gA<A��¹��ME�Kp�¶K@.� �

� ��·G7���u�W<��¹���W�W��¶K@�G���Kא�Ï�tא�µK!�،M:7��ME<A	�MC#�W�j��t�K�WC

�h���Y
K���õ�¥j8��M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�í�KDא�¥£x�f<>�K���£j�j&א�¶K@�Tא

¥j�	WA��M<�Kא���M�K9&א�א£j&א�MC#�é��¥j�	Wא��MC#��K9
��L�K�.� �
X�Tא��K�jA�M�� �
� ��M�X�Tא� í� M�Y:>א�� ¶jB��¹א� �K�jABA�� M�K<א�� �K>qאj&א� M	א¥£� ME<A��א� ·K�Aא�� éj��

)CODEX STAN 193-1995�(M�K<א���K>qאj&א�í�a�Y��µK�£��ªY=�.� �
� �¹�¶jB��¹א� �K�jABA�� M�K<א�� �K>qאj&א� é�� M�K
� �¥K
�� »�� ·�� ME<A��א� MC�Aא�� ��¥� �¤א

،KDpY=��l>��t�M�X�Tא�í�M�Y:>א��í�Y;CA��M�X�Tא��K�jA��MC#�é��i,W?�¹�¡אÏא��א£W
��l=�C��
�í� M�Y:>א�� ¶jB��¹א� �K�jABA�� M�K<א�� �K>qאj&א� í� �u�W<�� µK�£�¹� ،W�W�� ¾fB
� í� ­¹Y7א�

¼K�	KC��¸אY��K��L�Þ�،M�Ï?&א�¶K@�Tא�£KB�
�.�אM�X�T،��¹�א �
� �¹<�� ·��l=�C�� KD�I�� ،e�X�� ME<A��א� MC�Aא�� ¶j?�� K�WC
��¥K
xא� ·��í�L��A�� :l��Î¥א¼

�£j8?&א��K��CBA��M�	KC��N�E��M�X�Tא�í�M�Y:>א��¶jB��.א�>M�K��é�א&>Ð�K�א�>M�K���K�jABA�¹א� �
� �¹�e�¤� g���·��h�������K�jA�א،M�X�T�h�¹�א& MC#�é���K�Ï?&א�aEê�M�K���l=�C�

�j:%א�é��MEC<&א�ME<A���h���Yא�א��ap¹��jא�K>q�א�W	�¥j��¹�5���f�א��Ð�í��­¹Y7�א&>Ð�K�א�
� �j:%א� WC
� MEC<&א� ME<A��א� MC�Aא�� iE�� Y;C�� ·�� f��7�¸X�� f�&� ¡KB��א� l=�C�� t� ·K�� ·�¹� ،

�.�אM�K�x���Ð�G�א&l9��¼K�W��j&Kא�K>q��é�א%:jא��א��ME�K��h�אY�xא�א� �
� �¹�KpxK�� �K�Ï?&א� aEê� í� Y;Cא�� M�X�Tא� �K�jA�� MC#� éj��	�h�� ²X$א� ¹�� M

�·j@�¹�Y�Tא�¶ZA��K�WC
�KD�G7��א�א�Y���X���¹�M�Ï?&א�¶K@�Tא�WB�<��·��¹��،M�K<א���K>qאj&א
¼K�	KC��e�¤.� �

� �



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

47 

��K>Aã�א�>?Ð�K�א��M�Y:E�í�א�K>Aã/M�X�T�א&�WEא� �
� ��M�Y:Eא���Ð�K?<¹א��א�WE�&א��K>Aã�£¹WÞ�MqK%א�¶K@�Tא�M	א¥£�ME<A���éj�א�K�A·�א�


M�K��KB���K�í�א�?�g�א%©K���K�jA&K�í�א��¥K
��µK�£��²WD��loאX=א��¥j�	Wא��M�E��KD�Y���×�
¥j�	Wא��í�ME<A��.M=Eq�א&jא�K>q�א� �

� 
Wא£����l=�C��،KDpY��¶Wà�t�¸u
���¥j�X&א�M�K<א���¥K
xא�·��ME<A��I¤א�¥���א�MC�A�א�
�MC#�¹��א�WE�&א��K>Aã�MC#�é��i<�¥¹�¡אÏא��L�Þ�M�X�Tא�í�M�Y:Eא���Ð�K?<א���K>Aã

�WB�<&א��K>A��.א$،M�K��Y;CA�í�א�?¶KE��fB<��W�W��¹��Yא�>M��£¹W�א& �
M�X�Tא�M�K;�� �
� ��¥j�	Wא��M�E��KD�WB�
��éj�א�K�A·�א��ME<A�£¥א	M�אK@�T¶�א%MqK��M�K;C�אM�X�T�א�×�א

�g�
M�K��KB���K�í�א�?��¥K
��µK�£��ªY=��،loאX=א��í�M�X�Tא�M�K;C��©K%א��K>qאj&א�M=Eq
¥j�	Wא��í�ME<A�
K¥��א�>M�K��¹��»���K�Kp�.�א�xא�h��א��KC��	א�»��ME<A�¹	²j�fE!�א�K�A·�א�

K�£KB�
t�M�X�Tא�M�K;C��MEC<&א�MC�Aא��é��¸u
��¥j�X��j��KB��KDE��.� �
MC�K<&¹א�fEA���Yאdo�א�� �

»£K<א���jA	Tא� �
� 
kA�·K#��K	���KC��Yאdo�א����.<���،ME�j�j�¹Y@E&א�Ð�K<&K��MA8א��א�¤�MC�K<&¹א�fEA�

�ME<A	� �K>qאj�� í� MC�K<&א� ¹�� fEA��א�� doאY:�� dA<��� ¶K@��� KDא�¥£�� ºW�� ،ME<A��א� ¥j�	Wא�
�j:%א�WC
�MC�K<&¹א�fEA��4��WA	�،¥j��·�fE!��X¸�א¶K@�T��é�MC#�א�W	�j¥�א&>MEC��Y:אdo�א��

� µj8$א� ·KB9��K>qאj&א� ap¹� h�� MC@-� �Y@��� MA�Y�� �Y��� í� �K�j@$א� �K?EA<�� kA
�.
�fEA��א�� doאY:�� MEC<&א� ¥j�	Wא�� MC#� £¹Z�� ·�� ،KC@-� ·j@�� KB�E�� ،¥j�	Wא�� MC�A�� l=�C�¹
�M�W¹א�� ME
jCא�� ME88���K�� dA<��� ،M�Ï?�� fEA!� M?�Y�� f@�� M��C�K�� �K�jA<&K�� MC�K<&¹א

� ¶K@�x¹א)@�A�� MEA�K?א�¢K�C�	u�� MEA�K?¹א�� �Yא¥ (�dE�:�A�� MEA�K?¹א�� ME	K��¹א$ ،c7@א�� £¹W�¹
µK$א�k9�?��L���lAB<א�� KD<�K�¹� .�·��،KC@-�·j@�� KB�E��،¥j�	Wא�� MC#�kA
�.<��� KB�

�KBE�� MC�K<�� M:��f@�� MqK%א��K�jA<&K�� MC�K<&¹א� fEA��א�� doאY:�� MEC<&א� ¥j�	Wא�� MC#� £¹Z�
�µKá�¹��³K:C��dA<���MC�K<&א�­j�¹�،dE�:א��)�W�jA��¹��MA�K��»��(�¤Kàא�W
g��¹�א�>،MCE�j�¹א

� �א%:_ fEqK>�¹� �(א�?Yא¥א�، �KEC�C�� »�"M�¥K��א� ]oK8%")א�¹�� �KEB@א�� é�� ¥K7�� KB�� ،
�W�H���K�jA<��h��e�X��f8���K�¹�M�j�?&א�Y�K��¹��ºj�א&��KEAB<א�.� �



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

48 

� �¶¦uא�� L��� ºY��� Ð�K<�� ¥KEא��� h@,¹� .C�¹�L�K�� h�� fEA��א�� doאY�� �א�Ïא¡ l=�

M��Îא�jBá�a��،Y�Tא�k9א���¤א��¥¹،K7��K��ME<A��.א�K�A·�א� �

� �� �j:%א� WC
� ،\�KC�� ·�� ME<A��א� ¥j�	Wא�� ·K�A�� l=�C�¹4�MC#� é�� ��?Y�Yא a�Y�¹� ،
lA��K+�MA8א��א�¤�foK�&K��dA<���KBE��MC�K<&¹א�fEA��:א�W	�j¥�א&>MEC��Y:אdo�א�� �

• �¶K@�T؛אMEoK8���¹��MEAEA!�א�א�Y���LA:���×א��¥j�	Wא���K>qאj��í�M�¥W&א� �
�אK@�T¶�א�×���:LA�ap¹��Yאdo�fEA!�MC�K<�¹��MqK��KD؛� • �
• �W�W��Wא¶��Yאdo�א���	K��£W!�×א��¶K@�Tא)µ¹Tא�­jC؛)א�� �
• �MqK�¹� MBou&א�א�WC��&K�� KDB
£� l=�C��×א�� ،­K:���א& ¥W�� ،�K�Ï?&א� aEê

M��C�K��MEoW�&א�doאY:A��)aא�Yא��­jC؛)א�� �
• �W
K���¹���¥j7��kA
�µj8�A��LA��»�. 
� �l?E�í�א&�foK�¤א���C��¥¹W��aA:9��·��MC�K<&¹א�fEA�l=�C�¹��MC�A�א&>MEC��Y:אdo�א��

MC�K<&¹א� fEA��A�� ¥j�	Wא�� doאY�� apj�� MA8א�� .�XE>C�� h
� M�¹H��א& l�� MEAqTא� MC�Aא�� ·�� Ð�
í��£¥אjא��א�j:%א�א�אY�xא�.� �

� ��·KB9�� MC�K<&¹א�fEA��א�� doאY:�� MEC<&א� MC�Aא��k<���·��.<���،�¥¹Y9א�� j
W�� K�WC
¹
�í� �Î%א�¤¹א�� KD��²Ï<&א�ºY�Tא� �ZD�Tא�L�K��h�� M�Ï7�� �¥j8�� K�¥K¹א����³Y��ap¹

fEA��.µKá�א�� �
� �A<>א�� �אT£א� gEE?��� MC�K<&¹א�fEA���:Yאdo�א�� MEC<&א� MC�Aא�� ¶j?�¹�×א��fEA��א�� M?�Y:��l

PoK�Cא��h��d?��A���£W!�.�í��£W!�×א��M�	KC&א�M�Wא���K>q�¥K��
tא�í�e�¤�X�G��²j	¹
��KC���N??!�×א��PoK�Cא��é��M�KpxK��M?�Y:א��¸X��kA
�N�Y���W��·j@��×א��M�Ï7&א��¥Kא���

fEA��א�� M?�Y�� ap¹� .kA
� apj�	�×א�� Ð�K<&א� M
jBá� ¥W��²j	¹�Y�Y?�� hBp� j�Cא�� ��Xא
�ME<A��א� �K>qאj&א� é�� ²K9�� ²j	¹� ،MC�K<&¹א� fEA��א�� doאY�� MC#� ¸¥W8�	� »Xא�� M?א�j&א

M�	KC&א.� �
� ��MEB�Yא�� gE?א�� MC�K<&¹א� fEA��א�� doאY:�� MEC<&א� MC�Aא�� £W!�²j��� ،e�¤� kA
� �¹u
¹

���L�Y��·�f��1�KÓ��X¸�א�:Yאdo��Ð�K<BA�א�× �

kA�אM�X�T�Yאdo�א���fEA�¹א�M�K
��¥j8��M�¥K��&>MC�K�א� �

� ��MC�K<&¹א�fEA��A��doאY��ap¹�KD�>C��MC�K<&¹א�fEA�
K�WC���éj�א�MC�A�א&>MEC��Y:אdo�א��

h��XE>C�א%:jא��א�jא¥£��í�אY�xא�א��M�¹H���U�8��KD�I��،M�X�Tא�kA
�M�K
��¥j8��ºY��.� �



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

49 

KDא�¤�W��í�M�X�Tא��K�Kp��fEA!�doאY�� �
� �� t�M�X�Tא� �K�Kp�� ·G7�� ¥j�	Wא�� �K>qאj�� í� �א�jא¥£� fEA��א�� doאY�� M�K��� .<��

)CAC/MISC 6�(�MEC<&א�MC�Aא��é��،M�X�Tא��K�Kp��W�W!¹��K?Cא��Ð�K<��h��d?�Y�Tאª�א��
KDEA
�M?א�jBA��MC�K<&¹א�fEA�
h��XE>C�.��Y:אdo�א���M�¹H��MC�A�K�א&>MEC���K�KpI�אM�X�T��l�א&

�.:jא��א�jא¥£��í�אY�xא�א�א% �
M�X�Tא�í�M�Y:Eא���Ð�K?<¹א��א�WE�&א��K>Aã�fEA!�doאY�� �

� ��MEC<&א� MC�Aא��é�� M�X�Tא�í�א�WE�&א��K>Aã��K�j���� W�W!�doאY�� M�K���.<���t
KDEA
�M?א�jBA��MC�K<&¹א�fEA���:Yאdo�א�� .��ME�¹H���K>A�א&�WEא���+�MEC<&א�MC�Aא��éj��¹�XE>C

�.א%:jא��א�jא¥£��í�אY�xא�א� �
MC�K<&¹א�fEA��A��ME�j�j�¹Y@E&א�doאY:א�� �

� ��ªY=��MC�K<&¹א�fEA��A��ME�j�j�¹Y@E&א�doאY:א��·G7��K�K@���¥j�	Wא��·K#� ¥W��K�WC

�í�M�X�Tא�M�K;C��MEC<&א�MC�Aא��é�� KD��K���l=�C��،M�K<א��M�K;C�K��M?A<�&א�¶K@�Tא�h��d?�א��

3¹�L�N�¹��µu�א%:jא�����4¹�5�M�K��� hB9�� K-� ¥j�	Wא���K>qאj��ap¹�א�א�Y��� h��
M�X�Tא� M�K;C�� MEC<&א� MC�A�� MC�K<&¹א� fEA��א�� doאY�� ·G7���K�j@$א� Y;���KD�¹� .�·j@E	¹

�MEC<&א� MC�Aא�� a9��»Xא�� ¸u
�� iE��� ¥K7&א� »£K<א���jA	Tא� í� �א�jא¥£ e�¤� f��� a��&א� אY�xא�
� M�K;C�MC�K<&¹א� fEA��א�� doאY:�� MEC<&א� MC�A�� u�W�� M�X�Tא� .�doאY:א�� M�K��� .<��� t¹

��K>qאj��í�KDא�¥£x�M�X�Tא�M�K;C��MEC<&א�MC�Aא��KD�<p¹�×א��MC�K<&¹א�fEA��A��ME�j�j�¹Y@E&א
EC<&א�MC�Aא��é��،M�X�Tא�M�K;C��M?A<�&א� ¶K@�Tא�h��d?��א��ME<A�Y�Tאª�א�� ¥j�	Wא��doאY:��M

KDEA
�M?א�jBA��MC�K<&¹א�fEA��.א�� �

kA�א�K8£¥א��¹א�jא¥£א��א�=XאMEo�¹א
�KB£�א�KD7£א��\E�>א���g;�� �

� �א�×�� MEDE�jא��� «j:%¹א� �£K�&א� é�� Ð7�� ·�� ME<A��א� ·K�A¹א�� M�K<א�� ·K�A�� l=�C�
� �א�KD7£א� £KB�
�א g;�¹� MEoאX=א�� �¹א�K8£¥א� �א�jא¥£א� kA
� \E�>א��� MC#� KD�<p¹�ap¹� WC


¹� ¶K@�Tא/�kA
� M�	KC�� �u�W<�� »�� µK�£�¹� �א�KD7£א� £KB�
�¹א \E�>א��� ·G7�� �KEqjא��� ¹�
�N�¹� �Y��� í� MC#� f�� ME�¹H��� £¹W�� í� ´jA��א� �K�¹W�¹� MEDE�jא��� «j:%¹א� �K>qאj&א

L	KC�.� �



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

50 

¥j�	Wא��í�aA��M=Eq��jא�K>q�א� �
� �
M�W?�� �

� ��fE�W���ZD�wא�� KDא�W��א	� j�� M=E8א�� h��ªY=�ºW��loאX=א�� ¥j�	Wא�� M�EÓ�ME
Y>א��
ME<A���jBAא�K>q�א� W�j&א�ªY<א�� h��h@-� ¥W��k8���dE?!�²WD�� KD�K>qאj�� g�W?�� .�Ð7�¹

�h�¹KC
�N!�µK$א�k9�?��L����K>qאj&א�í�KDא�¥£��l=�C��×א���K�KEא���é��K9���M=E8א�
MA8א��א�¤��K>qאj&א�א.�í��K>E�	tא�M=E8א��¶K����LA:��¹�¶K@�TK��Y�Tא�_��Y��K��¥W?���K>qאj&

_?��MEC<&א�M�X�TK��M?A<�&א�ME�¹Wא���K>qאjBA��M�	KC&א.� �
�K>qאj&א�g	א� �

³K:Cא�� �
cqjא�� �

�£j#א�fא�j
¹�ME	K	Tא�M�E�Ïא�� �
M�X�Tא��K�Kp�� �

�K�jA&א� �
M�K<א��M�K;Cא�� �

[E�K?&¹א�¹¦א·Tא� �
gE	jא��� �

MC�K<&¹א�fEA���Yאdo�א�� �
� �@��� ¥W��h��،MEDE�jא���«j:%א�¹��´jA�¶K�í�א&jא�K>q�א�>M�K��WA	�¥j��¹���K�¹W�א�

e�¤�²u%�M�K��´KC��h@��Æ�K��،KD<א�Y+�t��¥j�	WA��ME<A��.í�א&jא�K>q�א� �
h�¹KC<א��kA
��K;�u�� �

�K>qאj&א�g	א� �
� �­K:���א& ¥W�� �Z�j�¹א ،K�p¹א��K>qאj&א� g	א� ·j@�� ·�� l=�C�� .�·j@�� ·�� �£K
� l=�C�¹

��h�א Y����ËK<���K>qאj&א�N�K�� ��¤א ¹���K>qאj&א� iAB7��»Xא�� �א�=Xא� i��²¹Y<&א� aoK7א�� g	t



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

51 

K<Eê� KDE:=�� ¶K<א�� g	tK�� ��Xא�، .�M�£K
�Ð�� �¥j8��u�j��f�K@א�� l�u
xא� �א�>jCא· ·K�� ¤�¹א
k
Y��·אjC
�M�Kp��h@,.� �

³K:Cא�� �
� �K�Z�j�¹א�
h�א�=�p¹א�K�KE��g�
KDEA��l=�C��·���hB9��Xא�א�?�ºY�Xא���¹�אM�X�T�א�×��

�K>qאj&א�g	א�h��MED�W���¥j8��K�p¹א�h@��Æ�K���K>qאj&א�.�א�×�M�K<א���K>qאj&א�M�K��k�¹
�K>qאj&א�KDEA
�ºY�
،k��l=�CE��UEpj�א&�K��C�אW3£��א�×��j��P�C��h��Y����k:=�.� �

cqjא�� �
� �K��C&א� ¹�� P�CBA�� K>�Y<�� g��א�? ��Xא hB9��� ·�� l=�C��×א�� ¶K%א� �א&jא£ UEpj�� a�� �

aEC8א����KEAB<�� M�¥¹Yp�א�¥K
��»�¹� K�	KC��e�¤�·j@�� KB�E�� KDC���W��א	� .�·��h@,� KB�
cEA=א��� ­j�¹� P�C&א� µK@
�¹� ���jא­ é��א�¥K
�� hB9��� .�K�WC
� ME�Kp��c�¥K<��´KC�� ·j@�� W�¹

�K>qאj&א�kC<��UEpj���e�¤�µK$א�k9�?�.� �
¹
jא�ME	K	Tא�M�E�Ïא��£j#א�f�� �

� ��M?A<�&א� �K�A:�&א� h�� K�Ð�¹� MEB@א�� �K�A:�&א� aEê� g��א�? ��Xא hB9��� ·�� l=�C�
�foK	¹� ·G7��©j8�¹� ،]oK8%א� W�W!� ،K�¥¹Yp�e�¤� ·j@�� KB�E�¹� e�¤� í� K+� ،M�E�Ï�K�

M�¥KE��t¹א� MEא�Z�xא��K�j@&K�� M?A<�&א��K�A:�&¹א� M��<א��� .£j#א�fא�j
�hB9���·��l=�C�� KB���
kC<&א� P�C&א� M�E�Y�� ¹��c�Y<�� ¹�� W�W���� M�¥¹Yp�Î�<��×א�� .�fא�j<א�� ¸X�� hB9��� ·�� h@,¹

�M�¹א�jA·�¹א�?jא¶�oאY¹א��g<:�K��MqK��©j8�¹�،eAD���M�א&q�M�Kë�²WD��¶K%א��£K&א�ME
j�
.��=\א�×�,@h��£¥א�KD��j$Kא§،�Ð�K<�¹�א#j£��אT	K	ME���K��CBA�א�،MEoKDC��²WD��k�u�א

�·��t��،MA�K@א��Ð��£אj&א�¹��Loאj7א��f����jE<�K��¡KB�h@,¹��·��Ð7��Xא�א�?�g��é���tK�א�
Y���»¥K7�	א�]��í�¹���K>qאj&K��d�YB���K�jA<&א�¸X�� ¥W��·��»¥¹Y9א��h�.� �

M�X�Tא��K�Kp�� �
� �K¶�¤א��א�MA8�í�א&jא�K>q�א��Tא�é��M�K
��¥K
��g��>M�K��jBAא£��l=�C��·���hB9��Xא�א�?

l�Kא���f@7�K��،M�X�Tא�é��M�K9&א:� �
"]M�X�Tא�é��M�K9&א��£KBA��Mא�Wא��M�>]א���¹.W�A�� ¼K?�¹�M�W�����h�א&jא�K>q�2�1¹�א&

M�X�Tא�M���í�M�X�Tא�é��M�K9&א�א£jBA��M�K<א��xxxx�]M�X�Tא�M���g	א[�í�M�¥W&א�¹��
�µ¹W#א3£אjBA��M�K<א���K>qאj&א�h���M�X�Tא�í�KDא�W��א&M�K9��é�א،M�X�T��f�?�א	�

¥KE<&א�אX��a��d>���×א�".� �



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

52 

� ��é��M�K9&א� ��jBAא£ M�K<א���K>qאj&א�h��א��KC��	u��f�K�� Y�Î��´KC�� ·j@��·��l=�C�¹
�h��W$א�l=�C��KB��،Ø<&א�P�CBA��M��C�K��K�Ð�>���M�¥¹Yp�·j@��KDE����K�Kp��M���¹��،M�X�Tא

tא� ¸X�·K@�xא� ¥W?�� �K�Kpxא� �	���KCא���¹ ��jא£�. ��£¥א  Y�Tא� KDE�� ¶ZA���א$�tK�א�×�� í¹
M�K9&א�א£j&א��KÑ��£אW
��h��W�t�،ME<A�א�<��K�M�K9�/��é�אM�X�T�Yqא�M�í���ºW�א&jא�K>q�א�
،¼K�	KC�� e�¤� ·j@�� K�WC
� ،M�X�Tא� í� KD�� ¡jB��א& ºj8?א�� MEB@¹א�� ،KD�� ¡jB��א& Mא�Wא��¼K?���

�í�M�X�Tא�é��M�K9&א�א£j&K��©K%א�g�א�>�K�u��.�א�K�A·�א��ME<A���KDE�j�A�א�jא¥£��í�א�?
�،M�K<א��ME<Epאj&א�·K�A¹א�l�Kא���µ¹W#א�f@
�X���¹:� �

"�i��¡jB���M���M�j��¹�g�¥)�א�K;C¶�א�l�¹W،�¹א	g�א&K£��א&M�K9،�¹א&��ºj�אk8�T�א&C�
�L����K�א�Wא�(áM��Y�jAEא¶/�Y=EAAא¶Þ�M
jB."� �

� �ZED¹א����g<:א���KCE<��h
�¼K�K@���g��.�KB��l=�C��·���hB9��Xא�א�? �
�K�jA&א� �
� ��¶jB����K�jABA�¹א� M�K<א���K>qאj&א�é�� ME�Kא��� �¥K
xא�kA
� g��א�? ��Xא Y8�?��·��l=�C�

�K�jA&א�·G7���£Wâ�¶K@���é���¥K
xא�¹£·�،M�X�Tא�í�M�Y:>א�:� �
�א�" �K��C&אºj8?א�� �K�j��BA�� f��1� ·�� l=�C�� ¥KE<&א� ��Xא KDE:=�� ×� �

M�X�Tא� í� M�Y:>א�� ¶jB��¹א� �K�jABA�� M�K<א�� �K>qאj&א� í� KDEA
� ©j8C&א� �
)CODEX/STAN 193-1995("� �
� ��apj���K��C&א� kA
� d�:��N�K�� ��I¤א ،M�Y:Eא��� Ð�K?<¹א��א�WE�&א��K>A�&� M��C�K�¹


�¥K��é���K@¶�א$،O�W��l=�C��·�»j�ç��Xא�א���¹£·�،l�Kא���f@7א��X�G��M�K
��¥K
��kA
�g�?
M�Y:Eא���Ð�K?<¹א��א�WE�&א��K>Aã�h
��£Wâ:� �

��K>A�א&�WEא��f��1¹��·�א�×��=:KDE��Xא�א&>¥KE���K��C&l=�C�א"&�ºj8?א��£¹W�A���/
�¹�loאX=א��¥j�	Wא��M�E��KD�£W��×א��M�Y:Eא���Ð�K?<א�".� �
M�X�Tא�M�K;�� �
� ��é��ME�Kא���M�K<א���¥K
xא�g��–�M�¹W�א&¥KB	M�א�ME�¹W�א&lqj��KD��l=�C��·���hB9��Xא�א�?

�M�X�w��ME�j�jE�¹Y@E&א�Ð�K<&א�dE�:�¹�ap¹��£K��¹�M�X�Tא�M�K;C��M�K<א���£K�&א�é���¥K
��·¹£
M�X�Tא�M�K;��·G7���£Wâ�¶K@��:� �

"d�:C��×א���K��C&א�M�¹KC�¹�£אW
I��lqj��א�Z�w��K?���،�K>qאj&א�¸X��¶K@���KDEA
�
M�	KC&א� KD�� lqj&א� ME�¹Wא�� M	¥KB&א� M�¹W�� h��–M�X�Tא� M�K;C�� M�K<א�� �£K�&א��



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

53 

)CAC/RCP 1-1969�(��K	¥KB&א��K�¹W��f���MA8א��א�¤�¥j�	Wא��©j8��h��K�Ð�¹
�K	¥KB&א��K�¹W�¹�M>E;Cא�"� �

"��K��C&א� f��1� ·�� l=�C�»T@E��Ð�K<���dE�:�¹� ap¹��£K�&� K?��� ¥Y?��� ME�j�jE�Y
�M�X�w��ME�j�jEא���Ð�K<&א)CAC/GL 21-1997(." 

� �dE�:�A��MA�K?א��M>E;Cא���K	¥KB&א��K�¹W��é���¥K
xא�l=�C��KB�.� �
[E�K?&¹א�¹¦א·Tא� �

� ��MA8א�� �¤א� ،gE	j��K�� M?A<�&א� eA�� Ð�� ،¶K@�Tא� aEê� g��א�? ��Xא hB9��� ·�� l=�C�

W£�א�W�jא��א�×��¹TK¦א·�¹�¹��§KE?¹א��·¦j¹א��،�j�<א��M<	�،KBou��·j@��KB�E��،f���[E�K?&א

fEA��¹א�� MC�K<BA�� MBou�� M?�Y��§K	��kA
� £W!� �¹א&?[E�K��W�jא��. ��K�א¹T¦א·��l=�C�¹
.S.I��K>
K9��f����W�j���KEB@���K��C&א�aE��·G7��K�K@���hB9���×א���K>qאj&א�M�K��k�¹�

��MoK&א�אW�¹�¶W���
h�S.I�Yא¶،����K>qאj&א�í�ME�Kp���K�KE�� א¥£��W<�����t�e�¤�·��t��
ºY�Tא�[E�K?&¹א�¹¦א·Tא�g;��í��£¥אjא��K��Y?���KEB@א��[>C���W�j&א��KEB@א��¸X�.� �

gE	jא��� �
� �،�K>qאj&א� í� �א�jא¥£� gE	j��K�� MqK%א� ¶K@�Tא� aEê� g��א�? ��Xא hB9��� ·�� l=�C�� �

��£¥א l=�C�¹M��<א��� M?�K	� M�X�Tא� gE	j��� M�K<א�� �K>qאj&א� é�� �¥K
xא� a�� ¶K@�Tא�  � �
)CODEX STAN 1-1985(.� �

� ��¹��kC<&א�P�C&K�� M?A<�&א� M�K<א���K>qאj&א�h��l><�� K�K@��� g��,@h��·���hB9�א�? KB�
f�K@�K��e�¤�Y�Î��«Y7��،K�Ð�>���M�¥¹Yp�·j@��¹��KDE���cE9�.� �

� 
kA��K��l=�C�lA��·��Y8�?�א&>���K>qאj&א�h��M>qאj��­¹Y7��f��í��K�jA:� �
• �����������M?�K6	�M6�X�Tא�gE	j���M�K<א��Ð�K<BA��K?���g	j��²j	�P�C&א�·G��·KE�

�loאX=א��¥j�	Wא��í�M��<א��)CODEX STAN 1-1985(. 
• g	tאMEoאX=א���£KBA��£W3א� 

• ��V�¥K�aC8א�����h�Z��א&©j68C���í��M�K�¹א��W��l��d6E�:�אt	�KC��6�������)��KBEA<�¹�א��
�g�4−7−1
iEA�í�א�?M�K<א��Ð�K<&א�h��( 



l�Kא���g���ap¹¥j��j8©�א�W	:�א�? �

54 

� 
kA�אM�X�T�	M?�K�א��>��،M�jæ¦��£¥א ���loאX=א��¥j�	Wא��Ð�K<��³K:��Y8�?��t�K�WC
¹
MoZ���K��­K���t�×א��א�j�<א��gE	j���MqK��¶K@��.� �

� �·��£W!�¶K@���´KC��·j@��·��l=�C��M�K$א�¸X��í¹:� �
� �"�h
��K�jA<&10.....א<�	�:k�·���KC��	K��،KÓ�M?א�Y&א�א�WC��
kA�א&�¹���j�<א��kA
�K���

�MD��·אjC
¹�g	¹א�،MEB@א��W�W!¹�،P�C&א�g	א K��xא�j�<א��kA
�KDA��YD;�	�M��<א���¹��11.� �
� ��MD��·אjC
¹�g	¹א�MEB@א��W�W!�·K��،e�¤�a�¹ K��xא�KBDAâ�f!�·��h@,�M��<א���¹��


M�u�،W�W!��«Y7��·��j@·�א�M?א�Y&א�א�WC���.">M�u��M?�K:��¡jpj�K&��j�¹א¥£�í�א& �
� ��V�¥Kא���M�u<��dA<���KBE�¹)�g�،�)��h�א&>Ð�K�א�>M�K���j	gE�אM�X�T�	M?�K�א��>��4−7Mא�?

�loאX=א��¥j�	WA��M<�Kא���ME<A���¼Kè¥K���Y�−�í��²¹Y�א	��MEoKC�−�¤א���£W���ºW�א�K�A·�א�
�Ð�K<&א�e�¤�kA
�]C�� KB��k�£Tא� W$א�V�¥K��fâ�f�E�� ��f�א�א�>،M�K�	jא�E�� ¹�� ME�u8

�¶K@��� א¥£��X�CE��¦jæ�،M�¥¹Yp�N�E��V�¥Kא���M�u
�·��e�¤�h
�tW�� ¥Y?��·��¹��،i��KÝ
e�X��f8��.� �

MC�K<&¹א�fEA���Yאdo�א�� �
� 
،�¥K�aEê��Yאdo�א���fEA�¹א&>�xK��¹���£Wâ��¥j8��K���g�MC�K��l=�C��·���hB9��Xא�א�?

�í�MC�K<&¹א�fEA�א�×��>�Î�،M�¥¹Yp�·�¹��W<�K?�¹���KDE�j�A�א�jא¥£��í�א�?�g�א%©K��Y:אdo�א��
M�K<א��·K�A¹א��ME<A�¤�¹א��W�¹�MC#��Yאdo�א���fEA�¹א&>MC�K�א��M<�K�.�א�>�K�u��.�א�K�A·�א�

KBD���kA
�KBDE���Y;Cא��l=�CE��،·K��¹K����Y����¹��.�?�Y��·��¥j�	WA��ºY�w���Wא�jא��·u�W��
�¥K
��¹���£Wâ��¥j8��K���g��.·�¹��K�¥W�í��Xא�א�? �

� �

                                                 
10� �KC�� ¥W��×א��¶K@�Tא�¥Y?��·��loאX=א��¥j�	Wא��MC#�kA
. 
11� �MC�A��j�<א��h
��K�jA<&א�h��W�Z&א�LA:��·��loאX=א��¥j�	Wא���.��¥¹Y9��©K��¶KBא����u���l=�C��،£W8א��אX��í¹

�j�<א��kA
�h�Z� .ap¹���KBEA<�א��



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

55 

loאX=א��¥j�	Wא��M�E���K>qאj��í��£Wâ�¶K@��� א¥£x�MEDE�jא���«j:%א� �
MA8א��א�¤�©j8C¹א�� �

M�X�Tא�é��M�K9&א�א£j&K��MqK��¶K@���µK�£��í�Y;Cא��א�א�Y��� �
�¹
K£��א�Y;C�í��X¸�א¶K@�T�í�א&M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj� �

� �
³K:Cא�� �
� ��¶K@�Tא�l:=��·��é��M�X�Tא�é��M�K9&א�א£j&א�·G7��¥j�	Wא��í�M�K<א���K>qאj&א�k<��

loאX=א��¥j�	Wא��í��Y�K<&א�Ð��M�X�T¹א��Y�K<&א�M�X�Tא�é��M�K9&א�א£j&K��MqK%א.� �
� �א&>MEC�µ¹KC��¹�א�C[�א��l�K�א���K�KE�¹א&>� ¥j�	Wא�� MC#�é�� KD,W?��l=�C��×א���K�jA

�í� Y;Cא�� �£K
�� ¹�� M�Kpx� KDAB
� fD���� ·�� MC�Aא�� é��LA:�� K�WC
� M�X�Tא� é�� M�K9&א� �j&Kא£
¥j�	Wא�� í� M�X�Tא� é�� M�K9&א� ��jBAא£ M�K<א�� �K>qאj&K�� MqK%א� ¶K@�Tא� .�]Cא�� µ¹KC��� KB�

�é��fqj�A��M�¦uא��א¥א�Y?א��W�W#א��K�Ï?&א�¥�^�¹��µj��.� �
� ���KCE<��¶אW��	K��MqK%א�¶K@�Tא�M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�fB7��t¹
� aEC8א��)��K��X�¹� ،UE
Ï¹א�� UEpjא��� �KCE<�¹� ،�K,Z�Tא� �Y9א����� LA��� f��
�K8A����).א& �
fB<א��µuD�	א� �

M<א�Y&א� �
� M�X�T��·��WE<�א�Y;C�í�אK@�T¶�א%MqK��j&Kא£�א&M�K9��é�¦jæ��MC�A�א&jא£�א&M�K9��é�א�

��K9
�¹� ،loאX=א�� ¥j�	Wא�� ·K#�h���K�A��l?A�� W<�� �א&jא£، ¸XÓ� M�K<א���K>qאj&א�í� M�X�Tא
loאX=א��¥j�	Wא��M�E��¹��loאX=א��¥j�	Wא��M�E��.�·��¶K@�Tא�¸X��f�W<��¡Ï?��»Xא��¦KD#א�kA
¹


g��f�W<��X¸�א&jא�K>q�א�>M�K�l=�C�¹��·��fB7�א&>�K�jA�א&��W�K�א&?M�W��W?¶�א&>�K�jA�א�×W��
M�K$א�L�Þ�،M�X�Tא�é��M�K9&א�א£j&א�MC#�é��:� �

 �jא�K>q�א&K£��א&M�K9��é�אM�X�T؛ •

• ��Z�j�MC#�����������M6E&K<א��M��א%Îא��א&M�Ï7��.��MB;C�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8

h��gEE?�	M�u�א&K£��א&M�K9��é�אM�X�T؛א&>MEC��j&Kא£�א&�M�X�Tא�é��M�K9 

�¶W��KDE�א&K£��א&M�K9؛ •��
ME�א�×�	�Y>א���K�>א��¹��M�X�Tא��K�� 
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• �ME�j�jC@א����K�KE��tא�é���¥K
�/�Y����¹��õW¹א��é��i
K�¥�¹�،M�K9&א�א£j&א�Y�Î�
��h��£K�&א����������Tא�é��M�K69&א�א£j6&א�א¶W��6	t�M6�K<א����������K>6qאj&א�í��£j6�j&א�M6�X�

�M�X�Tא�é��M�K9&א�א£jBA��M�K<א�)��Z#؛)3א 
• £¹W$אM�X�Tא�h��MCE<���K���í�M�X�Tא�é��M�K9&א�א£jBA��ºj8?א��: 

o �g�¥�apj��،µj�?&א�l�jEא��f8��BA��g�¥�KÓ�×א��M�K9&א�א£jBA��M��C�K�
^<��í�i���g�¥�،MCE<��¶אW��Wא¶��@f�א	��	u��k8���·j@��،�tK$א�

��ºj�¥K-	�K�א��aEC8�א#�WE��KE�K¼؛�� �
o �،�£¹W3א�Ð��¹��µj�?��l�j��f8����KÓ�[E��×א���K�Kpy��M��C�K�

� µ¹W#א� í� M�K9&א� �£K&א� ��I£¥א  MEqj�� apj�3��Kא�Ï�K�� ¼M�j�8��
� .�¹W#א� í� KDא�¥£x� ME�Kp�1¹�2�M�X�Tא� �K��� í� KDא�W��	t�

�d�u��í�M�¥W&א�µ¹W#؛3אM�K$א�L�Þ�، 

o �l�j��f8���� KÓ�×א���K�Kpy��M��C�K�"µj�?�"�KÓ�·j@��·�� K�I��،
��ºj�א&?�µj�M#K<&�א�=Xא���¹�BA��M��C�K��¶אW��	u��k8���lB�¥�ºj���
�א%Îא�� MC#� gEE?�� a�� d���� ،�WE#א� aEC8א��� �K	¥K-� ºj���

�א� MB;C�¹� M
�¹א�Z¥א M�X�Tא� MB;C�� .�� M�Ï7&א�MEC<&א� ME&K<א�� M�8
M�X=א���é��M�K9&א�א£j&K�. 

• ����������������M:6	אj��Y6
H�¹�،M6E�j�jC@א���M6E�KCא��h6��ºj68?א��א¶W��6	tא��K�j��&�Y�Î�
���M6�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&K��c���d�A&א�í�KDE���¥K7&א�א�א�Y�xא

�����M�u66�
¹Y66»�א��Ö66A��ºj�66��א&�¥j�X66�¹�í��gE66E?�א��>،ªY66��W66E>��·��X66א�א& �
�g� .��h�א&jא�K>q�א�>M�K��jBAא£�א&M�K9��é�א3−1M�X�Tא�?

• �·KE�g@âM�K9&א��£K&א�¸X��אj�W�
jא��¤א�א	�Wè�h��.@AD�� .��G·�א&
� ��M�K<א���K>qאj&א�kA
��u�W<א���aEê�í�M�X�Tא�é��M�K9&א�א£j&א� MC#� Y;C��²j	¹

Ï?��×א��M�X�Tא�é��M�K9&א�א£jBA�loאX=א��¥j�	Wא��M�E��¹��·K�Aא���K9
�¹�،¥j�	Wא��·K#�KD�.� �
¶K@�Tא�í�Y;Cא���£K
�� �

� ��é�� M�K9&א� ��j&Kא£ MqK%א� ¶K@�Tא�í� Y;Cא�� M�X�Tא�é�� M�K9&א� �א&jא£ MC#�WE<��²j	
M�K$א�L�Þ�KD<א�Y�¹�،MB;�C��õ�¥j8��M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�í�M�X�Tא�
�M�í��jp�א&Yא�>�K�א�×�"KD�Y�MC#�א%Îא��א&M�Ï7��.��MB;C�אM�X�T�¹א�Z¥א
M�MB;C�¹�א�8
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�ME�j�jC@א����K�KE��tא�ÐE=���jp�í�¹��Y�K�א�>ME&K�א&>MEC��j&Kא£�א&M�K9��é�אM�X�T���gEE?�א&
�Wא¶�	tא�א�¥Î�¹.� �

• ���������f8��f68��������¤א���W��·���Ð�MC#�א%Îא��א&M�Ï7�א&����é��µj6�?&א�l�j6Eא�
���������������M6�K<א���K>6qאj&א�í�M�K69&א��£K&K��MqK%א�¶K@�Tא�f;��·��¦jæ�،Ð=���l�j�
��������������µj�?&א�l�jEא��f8��jBAא£�א&M�K9��é�אM�X�T�·¹£��،ÐE=��é��·���g����K=��Xא�א&�

f�K@�K��i<p¹�é��f8� .�¹��·��WE<�MC#�א%Îא��א&M�Ï7��Xא�א&�
• ����·���W��א¤�N��	��������������µW6<��،µj6�?��l�j6��f68����»��M�Ï67&א�א�Î%א�MC#�

��������������é��M�K69&א�א£j6BA��M�K<א���K>qאj&א�í�M�X�Tא�é��M�K9&א��£K&K��MqK%א�¶K@�Tא
M�K9&א��£K&א�¸X��¶אW��	K��M?A<�&א�¶K@�Tא�aEê��K=�x�M�X�Tא. 

� �W?��l=�C��×א���K�jA<&א�·G7��ME�Kp��א�£K
¥��lA��KBE�¹KD,:� �
• W�W!M�K9&א��£K&א� 

o �·�� K��¹� ،M�X�Tא� é�� M�K9&א� �א&jא£ gEE?��� M�Ï7&א� �א%Îא� MC#� ¶j?�
� g�¥� ·¹W�� i�Ï�� ¹�� µj�?&א� l�jEא�� f8��BA�� ¼u�K�� ¼KB�¥� l:<�")�Ð�

.<��"�¹�"£¹Wâ�Ð�("iCE<��¾¶אW� .،��¹��·��¸Î�<��¼tj�?�í�א	�
o ;��í�¼KB�¥�M�K9&א�א£j&א�k:<�l�¹Wא��gE�Ïא��¶K. 

• �Ð�G�Mא�£M�X�Tא�é��M�K9&א��£K&א� 

o �í� Mא�Wא�� M��� MBoK�� �א�l=�C�l�¹W�א	��Wא¶ gE�Ïא�� ¶K;�¹��K�>א�� �KÑ�� �
)CAC/GL 36-1989�(� �

�Wא¶ •�	tאM�X�Tא�é��M�K9&א��£KBA��¡Ï?&א� 

o �M�X�Tא��K���¶K;��h��M�	KC&א�M�X�Tא��K���W�W!�l=�C�)��K��d�A&א
�M�X�Tא� é�� M�K9&א� ��jBAא£ M�K<א�� �K>qאj&K� �Wא¶�)�	tא� �K�j���¹

ºj8?א�. 
o M�j�?&א�ºj8?א��א¶W��	tא��K�j��+�dA<���KBE�: 
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• ��l=�C��K:
����������������¼K6B�¥�N6E:
��M6�X�Tא�é��M�K69���£K��f@��lB�¥�¶אW���ºj�א	���
��µj�?&א�l�jEא��f8��BA��.���������Y?��M�K���·j@��W���tK$א�^<��l>��،e�¤�a�¹��h
�Y

L��Tא�l��،�WE��aEC8��M	¥K-�¸¥K��
K��¶אW��	tא�ºj���. 
• M��C�K�������������KDC��µj�?&א�l�jEא��f8��Ð�")��KBA£��א&M�K9��é�אM�X�T�א�×��
:l�א&�

.<��"��¹�"�£¹Wâ�Ð��("����µ¹W#א�í�M�¥W&3א������M�K9&א�א£jBA��M�K<א���K>qאj&א�h��
��ºj�א	�6�Wא¶�¥���������K:
��l=�C��،M�X�Tא�é������»T��W6E��aEC68��M6	¥K-�¹��l6B�

�µ¹W#K��d�A&א�í�M�X�Tא�M���hBp�M�K9&א��£K&א�א ¥£x�¶W?��LA�3. 
• ���������������k6A
�µj6�?&א�l�j6Eא��f68�
:l6�א&���،M6�X�Tא�é��M�K69&א�א£j&א�^<���M��C�K�

��£W66â�[66	�)�f66��"¥j>66���"�،�K>66	j>א��¡u66�T�M�66�C�K�"e66�¹ZC��^�K66���"
��M�u�T¡�א��¹ZCא���C�K��.(������������k68�Tא�א¶W��6	tא�ºj�6���·I6��،³K6��tא�f���h�¹

������������������f68�
K6DEA�א&��¥Y6?���×6א��6]	Tא�6]>��kA
�¸Y�Y?��l=�C��M�K9&א�א£j&א�¸XÓ
µj�?&א�l�jEא�. 

 �א&K£��א&M�K9�¹א�K�KE��t�א��@ME�j�jC�KÓא	��Wא¶�Î¥א�� •

o ��Z#א�í��¥j�X&א�Ð�K<&א�kA
�¶j?���W�K����K�jA<�� א¥£��l=�C�3−2�
M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�M�K��£�h�. 

�Wא¶� •�	tאh�zאM�X�Tא�é��M�K9&א��£KBA�� 

o �é�� KD��Kp�� ¡Ï?�� �£K�� »�� �Wא¶�	t� f8��א&� Y�W?�� ��£¥א  l=�C�
��Z�A��¼K?�¹�،M�X�T3−1א�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�M�K��£�h��
M�K$א�L�Þ�،M�X�Tא. 

• �·��Y�Î�¶אW��	tאeAD�� ��h�­Wè�א&

o ��£K&א� �Wא¶�	K�� 
jאWè� h�� .@AD���א& ·G�� g@â� ·KE�� �K:
�� l=�C�
M�K9&א. 

� �Z#א� í� �¥j�X&א�Ð�K<&א� a�� M�X�Tא� é�� M�K9&א� �£K&א� �א	��Wא¶ d>��� f�3−2�M�K��£� h��
�א&jא�K>q�א�>M�K��jBAא£�א&M�K9��é�אM�X�T؟ �

� ���Z#א�£Wç3−2��Y�Î��Ð�K<��،M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�M�K��£�h�
M�X�Tא�é��M�K9���£K��»��¶אW�
WC��£¥א ��«���£K��M�K9��é�.�א	��Ð�K<&א�¸XD��¶אZ��tא�h��W�t¹
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�d��X¸�א&�£K��a��eA�א&>،Ð�K�t�æ.�אM�X�T�í�א&jא�K>q�א�>M�K�א%MqK��XD¸�א&jא£���Æ�א¤I��¦j
e�¤�WC
�fB<א��c�j��¹�،KDE��Y;Cא��MAqאj��.��£K&א�א¶W�¤�¹א��N�K�א&>�K�jA�א&?M�W���Y�Î�א	�

�MC�Aא��LA:��،¥אY��é��fqj���l@�� M�X�Tא�é�� M�K9&א� ��j&Kא£ MEC<&א� MC�A�� ME�K��Ð��M�K9&א
��M�K$¹א�ME�j�jC@א���א�¥Î&¹א��£K&א�א¶W�
h�א	���K�jA<&א�h��W�Z&א�í�KDE��Y;C����£K&א�¸X��é

KÓ�ME�Kא����¥¹Wא��.�¶K@�TK��fB<א��c�j���،ME�Kא���KD�¥¹£�í��K�jA<&א�¸X��MC�Aא��k?A���Æ�¤�¹א
KD��MqK%א.� �

�W¶�א&jא£�א&M�K9��é�אM�X�T�í�אM�X�T�א&>�Y�K؟����f�� �
� ��M�X�Tא�é��M�K9&א�א£j&K��MEC<&א�loאX=א��¥j�	Wא��MC#�LA:��KÓ�×א��ME<A��é�א�K�A·�א�

�KDא�¥Î�¹� �א&jא£ ¸X�¹� ،M�X�Tא� é�� M�K9&א� ��jBAא£ Mא�Wא�� �K�>א�� §¥W�� ·G�� ¥j�	W�K�� M�u

ME�Kא��� �¥¹Wא�� í��K�jA<&א� ¸X�� KDE��� WE<�� ·�¹� ،M<A�A�� M��C�K�� ME�j�jC@א��� .�¸X�� kA
� �KC�¹

K9&א�א£j&K��MEC<&א�¥j�	Wא��MC#�lqj��،�K�jA<&א�¸X��¶אW��	t�M�	KC&א�¹»Y7�K��M�X�Tא�é��M�
ME<A�
kA��	§K���K�Ï?�א�MC�A�א���£K&א.� �

� ��a9��·�� ME<A��א� ¥j�	Wא�� MC�A��L	KC&א� h�� ·j@�� W���tK$א�^<��l>�� ،e�¤�a�¹
�k8�Tא� �Wא¶�	tא� £¹W�¹� Mא�Wא���K�>א�� h�� KD�� dA<��� K�� a�� M�X�Tא� é�� M�K9&א� ��j&Kא£ MBoK�

�j�?&א�í� Y�Tא� M�KD�� í� KDא�¥£�� g�� ،K�¥אY�x� M�K9&א� ��j&Kא£ MEC<&א� MC�Aא�� é�� a�Ï	�×א�� M
M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�.�M�X�Tא�é��M�K9&א�א£j&א�goאj��ap¹�·j@��·��l=�C�¹

��M�K9&א�א£jBA��M�K<א���K>qאj&א�ap¹�í�M�W����?¼K��a�א&�K£��א&���¸X�M�X�Tא�é�.�ap¹�h@�¹
·K@�xא� ¥W?�� �£¹Wâא¼ ·j@�� ·�� l=�C�� ME<A��א� �K>qאj&א� í� M�X�Tא� é�� M�K9&א� �א&jא£ goאj��.
Ø?�� Y��� dE?���� M�¥¹Yp�N�K�� ��¤א K�� ¾l<A	� ¾¥KE<��í� ¥W�� W�� M�K9�� �£K��»�� ·I�� ،µK�B�¹� �

Mא�Wא��M�>א��[>��h��ºY���M�K9���£K��¶אW��	K��i?E?!�h@,�t.�M�K9��£אj�� א¥£��¦jæ�KB��
�M�K��´KC��N�K��א¤��ME<A�
kA��	§K��gEE?�א��M�u�hBp–���ºW�א&jא�K>q�א��–�W$א�é��

�£K&א� ¸X�� �א	��Wא¶ h�� .�¸X�� f��� ��Î¥א� ®u�I�� ME<A��א� ¥j�	Wא�� ·K#� ¶j?�� ·�� l=�C�¹
��Y;CA��M�X�Tא�é��M�K9&א�א£j&K��MEC<&א�MC�Aא��é��א��KC��	tאKDE.� �

� ��é��M�K9&א�א£j&K��MEC<&א�MC�A��¦jæ�،ME<A��¤א���W��·��f�G�א��­KB�MC#�א�W	�j¥�א�
�£¹W�� í� ME<A��א� �K>qאj&א� í� M�K9&א� �£K&K�� MqK%א� ¶K@�Tא� í� Y;Cא�� WE<�� ·�� M�X�Tא

M�K$א�L�Þ�،MA�H&א�MC�Aא���KqK8א��.� �
� �Tא� é�� M�K9&א� ��j&Kא£ MEC<&א� MC�Aא�� Y;C���£K��� �jp� í� f�W<��K�� �א�Ïא¡ »�� í� M�X�

�í��K��KB��M�K9&א�א£j&א�א¶W��	t�ME�j�jC@א���א�¥Î&אg���h�M�K��£�א&jא�K>q�א�>M�K�3−2�א�?
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M�X�Tא�é��M�K9&א�א£jBA��.��u�W<א���¸X�� ¥W�¹–��K>qאj&א�hBp�،KDEA
�M�EÓא�M?א�j��£Y�+�
X�Tא�é��M�K9&א�א£jBA��M�K<א�M�.� �
�¶K�¥��·¹W��ap¹�l:
��f�").<��Ð��"�¹�"£¹Wâ�Ð��("؟µj?<&א�l�jEא��f8��BA�� �

g<��–�g�¥�·¹W��µj?<��l�j��f8����").<��Ð��"�¹�"£¹Wâ�Ð�:("� �
� ��،KDC��µj?<&א�l�jEא��f8��BA��lB�¥�Ð�� ¼K<p¹�NE:
À��×א��M�X�Tא�é��M�K9&א�א£j&א

�µ¹W#א�í�KDא�¥£��¡Ï?�3&א�h��M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj�.�¸X��¶אW�¹��K�A�א	�
�µ¹W#K��d�A&א�í�M�¥W&א�M�X�Tא��K���í�£אj&3א��¹.W#א�í�KDא�¥£x�¶K@���¡אÏא��h��l�G��

1¹�2M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�h���.�MC#�M�Y<+��K�Ï?&א�¸X��í�Y;Cא��g��¹
�א ¥j�	Wא��א·jC
�N!�£Y��×א��M�X�Tא�é��M�K9&א�א£j&K��MEC<&"�í�¶אW��	tא�¹»Y
�í�Y;Cא�

M�X�Tא�h��MCE<���K��"�¸K�£�.� �
t�–µj�?&א�£¹W3א�א¶W��	tא�¹��¶K�¥G��µj�?&א�l�jEא��f8��:�א&� �

� �BE��×א��¹��µj?<&א�l�jEא��f8��BA��¼KB�¥�NE:

kA�א&jא£�א&M�K9��é�אM�X�T�א�×���N
�.�¹W#א� í� KDא�¥£�� ¡Ï?�� ،Y���� ¹�� iCE<�� �Wא¶¾�	t� M�j�?�� KD��1¹�2�M�K<א���K>qאj&א� h��

M�X�Tא� é�� M�K9&א� ��jBAא£ .�¸X�� í� M�X�Tא� é�� M�K9&א� ��j&Kא£ MEC<&א� ¥j�	Wא�� MC#� Y;C�¹

jCא·��N!��¥j�X&א�Ð�K<BA�� ¼K?����Kא�Ï�tא"í�¶אW��	tא�¹»Y
�í�Y;Cא��h��MCE<���K���

M�X�Tא"¸K�£��،.� �
M�X�Tא�h��MCE<���K���í�¶אW��	tא�¹»Y
�í�Y;Cא�� �

� ��M�	KC&א� M�X�Tא��K�>�� lqj�¹� M�X�Tא� é�� M�K9&א� ��j&Kא£ MEC<&א� ¥j�	Wא�� MC#� £W!
�.�¹W#א�í�KDא�¥£x�¶אW��	tא��K�j���¹1¹�2M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�h���.

�é�� M�K9&א� ��j&Kא£ MqK%א� ¶K@�Tא�א ¥£x� ME�Kא��� M�K<א���£K�&א�í� MC�Aא�� Y;C�� ،ªY=א�� XÓ¹א
�.�¹W#א�í�M�X�T1¹א�2M�X�Tא�é��M�K9&א�א£jBA��M�K<א���K>qאj&א�h��.� �

1−� ��،µj�?&א�l�jEא��f8��BA��MEB�¥�M
jBá�í�´Ï7��×א��M�X�Tא�é��M�K9&א�א£j&א�Î�<�
áM
jB2א�¸X��í�M�K9&א�א£j&א�£K���¶אW�
kA�א	��ºY���£jE��·¹W��M
jB�.�l>��،e�¤�a�¹

�¸X�� í� M�K9&א� �א&jא£ £K��� �א	��Wא¶ kA
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£W<�&א� fEA��א�� �£K�� /�W�W#א� fEA��א�� �j�¹א£ �£W<�&א� MA<>C&א� �£K&א� .�l=�C��×א�� Ð�K<&א� £Y�¹

fEA���Yאdo�א�� ¥KE��t�M�K<א��Ð�K<&א�í�fEA��א�� M?�Y�� ¥KE��t� KDא�W��א	� .
� �¹u
�،e�¤�kA
ME�Kא���Ð�K<&K��l>��·��W¹א��Î��&�M���&א�fEA��:Læ��Y:אdo�א�� �

)1(� �� i��²Ï<��l�¹£�µj�j�¹Î�� K?�¹� M?�Y:א��h��d?��í�((�א�� KDE���Ð
��u�א�×��
�h
� �¥£K8א�� ،W¹א�� Î��&� M���&א� fEA��א�� doאY:�� M?�C&א� MEDE�jא��� «j:%א

¹�M���א��:�ME?E؛אK!t£�א�l�¹W���KEBE@A�א�� �
)2(� �� ¥KE<&� tKא���� ME
jCA�� ¶K;�� í� V	א¥� M?�Y:א�� �א	��Wא¶ ·�ISO/IEC�17025:�

�MC��؛1999א��WE�j�א�?KE	l��¹���µ£K�א&¥KB	�K�א&��M�Î�א$ �
 d�Y��h
�u��¹�W�H&א�¶K@�xא�ºW��h
��K�jA<+�M?�Y:א��fB@����·��l=�C�¹:� �

−� �KB�E��،��K>@א��_:��í�MB;�C&א�M�¥K7&א،M�K���N�K��� �
−� �،M?�:��N�K��KB�E��،�WB�<��ME<�Y��£אj��¶אW��	K���Y�K<&א� �
−� �،fEA�
WC�א�ZE�Ï�א&�a�j�K&£��א���Z�C��×א��א££Ï	tא��K	א¥£� �
−� �M�K���N�K��KB�E��،ºY���M�����M?�Y��a��M�E�Cא��h��d?��.א�� �

� �
��KBEA<�MEAB
loאX=א��¥j�	Wא��í�Ð�K<&א�PD��dE�:���� �

� �T� ¦jæ�MBou��fEA!�M?�Y��¡אÏא��fqאj�� ·��loאX=א�� ¥j�	Wא��í�aA��א� ·K#�h��»
¹� ،loKEBE@א�� ·KE@א�� W�W���/�M?�Y:א�� KÓ� f��1� ·�� Læ� Ð�K<&א� h�� M
jBá� a9�� ·�� ¹�
·KE@א��W�W����M�W���í¹��»��h�א$،.��K��l=�C�W�W!�א&��ºj�אk8�T�¹א&��ºj�אk�£T�.�א&
�»¥KE<��ºj����»�¹KCBD��»Xא��ZE�Ïא��ºW��¹��،Y��.� �
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� ��í�W"�W?��،�K>qאj&א�h��M
jBá�ap¹�h��W�t�i���¥j�	Wא��·K#�ºW���¥Y?��K�WC
¹
�fEA��>^�א·KE�T���i��h�אT	fD�KÓ��·��lqj��M?�Y:��،MCE<�·�¹��LA:��h�MC#��Yאdo�א��

�·��MC�K<&¹א"µj!"M�	KC���K>qאj��é��M?�Y:א��¸X���.MC#�¶j?�¹�W<��MC�K<&¹א�fEA���Yאdo�א��
MBoK?א���K>qאj&א�h�� 
�،K�£KB�U�8�¹��f<>�K���Zא¼t��K>qאj&א� ¸X�� M	א¥W��e�¤� ��¥א£��. ¤�¹א

�KB��MCE<���K>qאj��apj��MqK%א��KBEA<א���a����·�� KDEA
�·I��،�K>qאj��ap¹�MC�Aא�� ¸X�
�µ¹W#א�h��.���1.� �

� �M;�u��:א�³Y:א��kA
�d�:��Ð�K<&א�¸X��f���³Y:א��^<���KC��	K��،¼K�K1��W�H&�f
K>�
� f�A��א&� �YBAא��� g�Z��)PCR� (� g�Z�TK�� _��Y&א� l
KC&א� ]��ELISA(¹א�< (�é��  K�!� א�×
Ð�K<&א�h��ºY���M
jBá.� �



l�Kא���g���ap¹��j8©�א�W	�j¥�:א�? �

69 

�µ¹W#1א�–�K>qאjBA��MEB�¥�gE��apj��MEDE�jא���«j:%א�� �
dE�:א���ME�K@��: :�A��MA�K��M?�Y:א��·j@��·��l=�C���¥Y?&א��K�j��
kA�אK@�T¶�אW3£�،�¹א��aA�א&>MEC،�¹א&�dE�

)¹� k�£Tא� ºj���אk8�T/א& ºj���א& ¹�� (�kA
� M?�Y:א�� í� dE�:�A�� f�K?א�� k�£Tא� ³K:Cא�� WB�<�¹
� K���iC
�Ð�<א���h@,¹�،¸Y�W?��g�E	�»Xא��¥Y?&א�ºj���¢K��YäKא²א&C�	tא�ºj����)SR�(�¹�

�W?א���W��¹��c7@א��W�Y 
�f�K?א��k�£Tא�³K:Cא�

dE�:�A�: 
For ML ≥ 0.1 mg/kg, [ML -  3 sR , ML + 3 sR ] 
For ML < 0.1 mg/kg, [ML -  2 sR , ML + 2 sR ]  

sR = standard deviation of reproducibility12� �
c7@א��W�: For ML ≥ 0.1 mg/kg, LOD ≤ ML · 1/10 

For ML < 0.1 mg/kg, LOD ≤ ML · 1/5 � �
W�Y�W?א���: For ML ≥ 0.1 mg/kg, LOQ ≤ ML · 1/5 

For ML < 0.1 mg/kg, LOQ ≤ ML · 2/5  

 

M�Wא�: For ML ≥ 0.1 mg/kg, HorRat value ≤ 2 
For ML < 0.1 mg/kg, the RSDTR < 22%.� �

13RSDR  = relative standard deviation of reproducibility. 
�א�ZE�Ï א&>µW א��W�j (٪)אt	Ï£א£ �

100 1 100%  (100 
g/100g) 

98 – 102�
=10�10-1 ≥ 10%    (10 

g/100g) 
98 – 102 

=1�10-2 ≥ 1%      (1 
g/100g) 

97 – 103 

= 0.1 10-3 ≥ 0.1%   (1 mg/g)95 – 105 
0.01 10-4 100 mg/kg 90 – 107 
0.001 10-5 10 mg/kg 80 – 110 

0.0001 10-6 1 mg/kg 80 – 110 
0.00001 10-7 100 μg/kg 80 – 110 
0.000001 10-8 10 μg/kg 60 – 115 

�)R(אt	Ï£א£� �

0.0000001 10-9 1 μg/kg 40 – 120 

³W8א�� �fEA��A�� �£Wâ��tKá�í�a�j�&א�א££Ï	tא�³K:C��ºY���MEDE�j��«j:��Yא�j��¹.��tK$א�í¹
�j>8&א�coK�¹�ºW���·K��£א£Ï	tא�·��KDE��.����×א��£Wâ�ºY���«¹Y
�dE�:��¦jæ�،M.� �

�WB�<��ME<�Y��£אj��¶אW��h�א	������،³W8א��gEE?��ªאY�T � �
� ��µ¹W#א�í��£¥אjא���K>qאj&א�kA
�M?א�j&א�h��W�t¹1M�jA:&א�gE?א��W�W����.� �
� �������������ºj�6�
h�א&��K�jA<��g�W?��h
�é¹Tא�ME�¹H�א�£W63�í���)�א&��K�j�6�a�¹)�،e�¤��I·�א&

��¹�،¥j�	Wא��������M��K:א��MC�Aא��doK
�kA
�a?��،�K>qאj&¹א�،fEA�
h6�������.�Yאdo�א���M6C�Aא���Z6�
�I¤א�
���������¥Y6@�&א�M��K:&א�g�¥��K>qאj��¹��fEA!�M?�Y��g�W?���،����¦j6æ�������M6C�K<&¹א�f6EA���·��M6C�A��³Y6�א��

�K>qאj&א�a9�.� �
                                                 

12� ��K���l=�C��sR�M�£K<��h��Horwitz /Thompson�.WC
¹�M�£K<&א�¸X��dE�:��¥X<���K�)�L����¹��lAEA!�ªY=�
MCE<���W
K��(�WC
�¹�"f�j!"�é��WC����·��XoWC
�l=�C��،�K>qאj��é��M?�Y:א��sR�M?�Y��M	א¥£�h��א�£TאM�	KC&א�.� �

13� ��K���l=�C��RSDR�M�£K<��h��Horwitz / Thompson�.�M�£K<&א�¸X��dE�:��¥X<���K�WC
¹)�¹��lAEA!�ªY=�
��MCE<�� �W
K��L�� (� WC
� ¹�"f�j!"�é�� WC����·�� XoWC
�l=�C�� ،�K>qאj��é�� M?�Y:א��RSDR� M?�Y�� M	א¥£�h��א�£Tא�

M�	KC&א.� �
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� �
«j:�¹�³Y:א��Ð�K<&�MEB�¥�gE��apj��MEDE�j��/KÓ�µK���tא�³Y��gEE?��¹�� �

1�−� �qj�doאY:א��Ð�K<&�MEB�¥�gE��apj���KE� �
� �����������_6?��_	j�&א�K�W��a��M<A�אW6$�אk68�T،�¹אW6$����t)�K�ç �אY�T��é����Y��h�Y�¤�א�

K�ZE�Y��³K:��¹��»¥KE<&א�W$¹א�،k�£Tא�³)Y:א��Ð�K<&�MEB�¥�gE��ap¹�WC
.� �
� �M;�u�:����������¶Kא���³K>�tא�(�א�×�doאY:א��kA
�dE�:�A��MA�K��Ð�K<&א�¸X������^<��אW
�KDEA
�
�f���³Y:א�PCR�¹�ELIZAM>A�ã�Ð�K<��é�� K�!�×א��.� �

1−1� �dE�:�A��MEA�K?א�� �
� �����������ME<A6	�M�j>68��í�M6CE<��M6EAEA!�¶K6@���k6A
�dE�:�A��MA�K��M?�Y:א��·j@��·��l=�C�

���M�X�Tא�M���í�KDCE<��.����������������h6���Î6א���W6��M6�X�Tא��K6���·j@��·��l=�C��،ME?�Tא�³Y:A��M��C�K�¹
f��.��������������������_6	j�&א�W6$א�µj6��Z6E�Ïא���K�j�6���k6A
�dE�:�A��M$Kq�M?�Y:א��·��UEpj��l=�C��KB��

iEA
�d>�&א�³K:Cא��£¹W��í�_	j�&א�W$א�·j@��·��l=�C��i���»��،£W3א.� �
• � _	j�&א� W�A�� M��C�K�≥ 10-7�dE�:�A�� f�K?א�� k�£Tא� ºW&א� ·j@�� ·�� l=�C��

j�:ML ± 3sR  
• �_	j�&א�W�A��M��C�K�< 10-7��dE�:�A��f�K?א��k�£Tא�ºW&א�·j@��·��l=�C�j��:

ML ± 2sR� �
� ���������������Y���kA
�»j�!�×א���Ï>א��a��dE�:�A��f�K?א��ZE�ÏA��k�£Tא�³K:Cא��d����·��Læ¹

�����a�j�&א�h�Kא����h��Ð��)��������K6DE��´j@67&א��K6	KE?א��é��a�Y��»Xא��(���������W6$א�h6��M6��Y?א��PoK6�Cא��í
_	j�&א)�ML�.(�³Y:A��M��C�K�¹������������������j6��K6C��·j@E6	�h�K6א����·I6��،·¹K6<��K��K6DEA
�³K>�tא�g���×א��

������ K��xא��£K
��MEA�K?��»¥KE<&א�א²Yätא)SR�(���ME:=א���f�K<��í�K�¹Y9��.�����Ø6<�¹�M6E:=א���f�K<�¹
����M��C��M?��ºj���95���������f�K<&א�·K��א¤��K���،K��Y?��MoK&א�í�3����������h6���Ï6?��M6?��ºj����Ø<��jD��،

99��MoK&א�í��.�O6E�¹���·��99���������������K6::ã�í�f6B<A��ºj�6�B��·K6E�Tא�L6A���í�¶W��6���M6oK&א�í�
���f66�K<&א�·I66��،g@��M�66�א�Z66E�Ï�א�×66���b66A�����3א��66C��f669�Tא�j66��10−7�،Y66����¹���=)0.1�


h�������.(��Y�jAEא¶/�Y=EAAא¶�f?��×א��א�ZE�Ïא��h
�K��0.1�¶אY=EAA��/�����ME:=א���f�K<��·I��،¶אY�jAE�2�

k6A��³Y6��M6A�K��d6E�:�A��������������ME:=��3�א��b�K����j�א،f9�T��¤��·��f�K<�א������¥j6�<א��L<8א��h��f<�E	�

ºj����L�אªK>å�א&��MCE<��MEAEA!�¶K@�T.� �
� �M:	j�&א�£¹W$א�^<��kA
�dE�:�A��f�K?א��k�£Tא�³K:Cא���K��:� �
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� �����������������M6�£K<��¶אW��6	K��d6E�:�A��f6�K?א��k6�£Tא�³K6:Cא��Y�W6?��h@,Horwitz/Thompson��
��»¥KE<&א�א²Yäu��PoK�CAsR.�� �

1−1−1����tW<&�M��C�K�ZE�Ï:א��10-7 = (= 0.1 mg/kg)���M�£K<��d�:HorwotzME�Kא���� �
PRSDR (%) =  100 · sR/c =   2C-0.1505 

� �OE�� �
PRSDR=�¢K�C�	u��a�j�&א�Ö�Cא��»¥KE<&א�cא�Yäxא�� �

¹Sr��j�&א�»¥KE<&א�א²Yäxא�j�a� �
¹cא�W$א�KC��j�¹�،¶KB��tא�ZE�Y��j��_	j�&� �
¹C_	j�&א�W$א�ZE�Y��µW<��»��،ZE�Ïא��µW<��j���� �

� ��M<�KB&K��dA<���KBE��M�£K<&א�LE�Y���£K
I�¹)SR(ME�Kא���M�£K<&א�kA
�f8ä�،:� �

SR =
c ⋅ 2C−0.1505

100
=

ML⋅ 2 ⋅ CML
−0.1505

100
 

� �µK���1:������MBE?��_	j�&א�W�A��M��C�K�0.1�¶אY=EAA��/��،¶אY�jAE�CML�������W6$א�Z6E�Y��µW6<��
�_	j�&א�10-7=:� �

0.1± 3 ⋅ SR = 0.1± 3 ⋅
0.1⋅ 2 ⋅ (0.0000001)−01505

100
= 0.1± 0.07mg /kg

� �
� �W�א&�j	_�W?+א¥��A��dE�:�A��f�K?א��k�£Tא�³K:Cא��·j@��e�X�¹1¶אY=EAA��/�h��j��¶אY�jAE�

0.03�é��0.17¶אY=EAA��/¶אY�jAE��� �
� ��µK��2�:�MBE?��_	j�&א�W�A��M��C�K�1¶אY=EAA��/�¶אY�jAE�)�»�10−6( 

1.0 ± 3⋅ SR =1.0 ± 3⋅
1.0 ⋅ 2 ⋅ (0.000001)−01505

100
=1.0 ± 0.48mg /kg� �

� �W�א&�j	_�W?+א¥�e�X�¹��j@·�א�³K:C�אk�£T�א�?�A��dE�:�A��f�K1¶אY=EAA��/�h��j��¶אY�jAE�
0.5�é��1.5¶אY=EAA��/¶אY�jAE�.� �

1−1−2����ZE�Ïא���tW<&�M��C�K�< 10-7,��M�Y;��dE�:��h@ThompsonOE��،��PRSDR�=�
� ¢K�C�	u�� a�j�&א� Ö�Cא�� »¥KE<&א� cא�Yäxא� =22� ٪� l�K��K�¹Sr�»¥KE<&א� �אYäxא² j�� �

j�&א�a�=�0.22_	j�&א�W$א�ZE�Y��µW<��h��.� �
� ��µK��3:��_	j�&א�W$א�ML��=0.01¶אY=EAA��/�¶אY�jAE�)�»�10−8(: 

0.01 ± 2· sR   =  0.01 ± 2 · (0.22 · ML ) =  0.01 ± 0.44 · 0.01 = 0.01 ± 0.0044 mg/kg   
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� �W�א&�j	_�W?+א¥��A��dE�:�A��f�K?א��k�£Tא�³K:Cא��·j@��e�X�¹0.01A��¶אY=EA/�j��¶אY�jAE�
�h�0.006�é��0.014¶אY=EAA��/¶אY�jAE�.� �

� ����µ¹W#א�í1�����������������^6<��k6A
�d6E�:�A��M$K68א��Z6E�ÏA��k�£Tא�W$א��K�K:��h��£W
�´KC��
M:	j�&א�£¹W$א.� �

� �
�µ¹W#1א�:�dE�:א���³K:C��KD��kqj&א�Ð�K<&אk�£Tא_	j�&א�W�A��� �

_	j�&א�W$א� �
 )�Y�jAEא¶/�Y=EAAא¶(

0.01 0.02 0.05 0.1 1 10 100 

k�£Tא�ºj�� 76 6.6 0.52 0.03 0.028 0.011 0.006 :א&

kA
Tא�ºj�� 124 13.3 1.48 0.17 0.072 0.029 0.014 *:�א&
*�k�£Tא�ºj��&K��³j<&א�f�K<&א�j��kA
Tא�ºj���.�K£¥א��K��j@·�א& �
1−2� ��KEB@א��W�W!�W�¹�c7@א��W�� �

� f�K��،dE�:�A�h@,��·��j@·�א&>Ð�K��l�א�?gE�א�MEB�Y�W$���tW��h�ap¹�א�³K:C�אk�£T�א�?������
��KEB@א��W�W!�W�¹�c7@א�� �

� �c7@א��W$�MEB�Yא��MBE?¹א�:� �
• ������h
�W�Z��·��l=�C��t1/10�����������K�j�6�BA��f���h��£W3א�_	j�&א�W$א��K�j����h��

�WC
 .�Y�jAEא¶��¹����/Y��Y=EAAא¶0.1
• ������h
�W�Z��·��l=�C��t1/5���W$א��K�j����h������������K�j�6�BA��f6���h6��£W3א�_	j�&א�

�h
�f?��×א¶0.1א�Y=EAA��/¶אY�jAE�. 
� ��KEB@א��W�W!�W$�MEB�Yא��MBE?¹א�:� �

• ������h
�W�Z��·��l=�C��t1/5�����K�j�6�BA��f6���h6��£W3א�k8�Tא�W$א��K�j����h��
�WC
 �Y�jAEא¶��¹����/Y��Y=EAAא¶0.1

• ������h
�W�Z��·��l=�C��t2/5�k8�Tא�W$א��K�j����h�������K�j�6�BA��f6���h6��£W3א

h��Y=EAAא¶�f?��×א¶/א�Y�jAE� 
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1−3� �M�¹K<�&א�M?�Y:א��א�£���K	א¥£�h���WB����،M?�Y:א��·K?א�� �
� 
h�א·K?�t��YätKא²���Ð�<א���l=�C�PoK�CA��Ö�Cא��»¥KE<&א�(RSDR)�h��iEA
�f8��א&�

�Ö6��UoK6�CA�����£¥א	�K��£א��א�:M?�Y�א&�>M�¹K،�¹א�×���g��K6D��¥K?��YätK6א²���������Cא��»¥K6E<&א��a6�j�&א�
(PRSDR) 
� �������������������»¹K6���·��W6��t�M6<�j�&א�MBE?¹א���W�¹�×א��MBE?א��.��M��Cא��·I��،Z��¹¥jÓ�K?��¹2�

��KB��MBE?��j¥¥א���(��(��������O6E��·j��j��M�£K<��kA
�dE�:�A��f�K��K9���אX�¹:�PRSDR�=�22��í�
MoK&א.� �

  RSDR

PRSDR

≤ 2 ⇔ RSDR ≤ 2 ⋅ PRSDR��� �

� �����MEB�Yא��gE?א������µ¹W��í��K:<&א�·K?�u2������M�£K<��é��K9���WC����Horwitz/Thompson.�.
�¥j:����KEC?��¶אW��	K��f9���·K?א��kA
�µj8$א�h@B&א�h��fE�K���M���>^�א��C�K�¹.� �
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�L��M�£K<��–�µ¹W2�א#Þ�M>A�ã�א�ZE�Y��WC
�·K?�tא�LA:��Horwitz/Thompson..�� �
 Thompson Horwitz equation ( 2C−0.1505

) 

ZE�Ïא��µW<� < 10-7 10-7 10-6 10-5 10-4 10-310-2 10-1 1 

ZE�Ïא���W�¹ < 0.1  

mg/kg 

0.1 
mg/kg 

1  

mg/kg 

10  

mg/kg 

0.1 

g/kg 

1 

g/kg 

10 

g/kg 

100 

g/kg 

1000 

g/kg 

PRSDR (%) 22 22 16 11 8 6 4 3 2 

RSDR =   2  

E PRSDR  
(%) 

= 44 = 44 = 32 = 22 = 16 = 12 = 8 = 6 = 4 

�PRSDR�=�PoK�CA��Ö�Cא��»¥KE<&א�א²Yäu��M<�j�&א�MBE?א�.� �
RSDR�=�M�¹K<���M	א¥£�í�Ö�Cא��»¥KE<&א�א²Yäu���W�¹�×א��MBE?א�.� �

1−4� �אt	Ï£א£� �
� ��������M?�Y:א��h��d?�c�j��¹���M6EB�אt	Ï6£א£��¹�
¶W6��������.��l�G��gEE?�Y�W?�¹�אt	Ï£א£�hBp�א��

xא�kA
�i�EB��fEA��.�Yא�א��א&��>M�í��M?�Y�א�� �
1−5� �³W8א�� �

� ���������WB�<��ME<�Y��£אj��f9>��³W8א��gEE?��(CRMs)�����l:<���d�:�¹�fA!�·��kA
�،MBou��
��WB�<&א�MBE?א�)§KE?א��.?��¶W
�h��¥W?��¡KB��).�a�א� �

1−6� �¶K@�w��Ð�K<��[E	G��ME>E��kA
�MA���� �
� ��¶W�����،¶K@�A��Ð�K<��.E<��ME>E��UEpj��l�Kא���µK�&א:� �
� �loאX=א��¥j�	Wא���K>qאj&�K?���1993-1995, Rev 2-2006��K�jABA��M�K<א���K>qאj&א�،

�������j6��M6D�K>א��Ð8
�í�©KqYA��_	j�&א�ºj��K6?�¹¹��.�6=Ag��b6A/���¹0.05א��¶jB�í�א،M�X�T��I·�א&
����������j@�	�،_	j�&א�ºj���oK8[�א	�KC£א��é�א&A��MEB�Yא��gE?א��kA
�µj8$א��KEqj�������l6��Ð�K6<&א�·

�µ¹WÝ��£j�j&3אl��:� �
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Ð8�א�<MD�K�–�µ¹W3�א#�í�©KqYA��MEB�Yא��Ð�K<&א�gE���KEqj�� �
dE�:�A��MEA�K?א��:fEA� א�KqY© :א��

M�j>8&א: YoK8<א� 

_	j�&א�W$0.05 :א mg/kg 

dE�:א���í�³K:��f�T�k�£Tא�W$0.03≥ :א mg/kg (= ML - 2sR  = 0.05 mg/kg - 0.44 · 0.05 
mg/kg). See Table 1  

c7@א��ºj���: ≤0.01 mg/kg (= ML · 1/5 =  0.05 mg/kg · 1/5) 

MEB@א��W�W!�ºj���: ≤0.02 mg/kg (= ML · 2/5 =  0.05 mg/kg · 2/5) 

·K?�tא: ����µW<+�ZE�Ïא��WC
�Ö6������/��Y=EAAא¶�0.05Cא��»¥KE<&א�א²Yäxא�·j@��¶אY�jAE�
�¢K�C�	u��=44�٪�Y;���µ¹W#א�2� �

�،©u�l�K��K�¹��j@·�אt	Ï6£א£����������� :אt	Ï£א£�	u���j:��M?�Y:א��¸X��א�j:��fB7��t
­jpj��א�¤�Ð� 

³W8א�: �WB�<&א�ME<�Y&א�א£j&א�א¶W� א	�
� �
2�−� ���������M>A�ã�_	¹�«j:��WC
�fEA�א$W�אk8�T،�א$W�אk�£T�،�א&��ºj������Ð�K<�)��M?�Y�א��

ZE�Ïא��³K:��¹��»¥KE<&א(� �
� ��í#א�µ¹W4MCE<��_	¹�«j:%��K:<��fEA!�M?�Y��Ð�K<��kA
�MA����.� �
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�µ¹W#4א�א¥–W?BA��»W
K8��LE�Y��í�_	j�&א�W$א�M?�Y��Ð�K<��� �
_	j�&א�W$א��W�¹  0.001  

mg/kg 

 0.01  

mg/kg 

0.1 
mg/kg 

1  

mg/kg

10  

mg/kg 

100 

mg/kg

1 

g/kg 

10 

g/kg 

�W$א�ZE�Y��µW<�
_	j�&א 

 10-9  10-8 10-7 10-6 10-5 10-4 10-3 10-2 

�f�K?א��k�£Tא�³K:Cא�
dE�:�A� 

From 
0.0006  

to  

0.0014 

(mg/kg) 

From 0.006  

to  

0.014 

(mg/kg) 

From 
0.03  

to  

0.17 

(mg/kg) 

From  

0.52  

to  

1.48 

(mg/kg) 

From  

6.6   

to  

13.3 

(mg/kg) 

From  

76  

to  

124 

(mg/kg) 

From  

0.83 

to  

1.2 

(g/kg) 

From  

8.8 

to  

11 

(g/kg) 

�c7@א��ºj���
 )�Y�jAEא¶/�Y=EAAא¶(

 0.0002 0.002 0.01 0.1 1 10 100 1000 

�MEB@א��W�W!�ºj���
 )�Y�jAEא¶/�Y=EAAא¶(

0.0004 • 0.02 0.2 2 20 200 2000 

�»¥KE<&א�א²Yätא
�¢K�C�	u��Ö�Cא�

(٪=) 

44 44 44 32 22 16 12 8 

 103 - 97 105 - 95 107 - 90 110 - 80 80-110 110 - 80 115 - 60 120 - 40 )*(٪אt	Ï£א£�

� �
�*������������fEA�í¹�א�tK6$�א�×6���.�6��K6DE��·����������.��«j:���MEDE�j�M>A�ã����Y�j���K�K:C�א	Ï£א£���M<�j�í���K�K:��MCE<��h�א��

�£Wâ�ºY���«¹Y
�O?E�:��h@,�،M�j>8&א�Mא�£�l��א£א�£Ï	tא.� �

2−1� ��ME>E�Ð�K<&א�a��fEA���UEpj�א���µK��M?�Y�א�� �
� �������������������]oK68��gE6E?��h6��W��t�،KD��µjB<&א�Ð�K<&א�a��µK���tא�ME�KB��x�M?�Y��»��M<א�Y&

��M?�Y:א��¸X��£א���.�����������¹�،KD6�>��M6?�Y:א��í�א�£Tא�M6	א¥£�M6�E���Yא�j��¹/��������M6Aá�í��¥j67C��·j6@��¹�
ME&K
.� �

2−1−1���µK���tא�³Y��gEE?��kA
�MA���� �
� ��������������k6A
�µj68$K��،MD�K>א��Ð8
�í�©KqYא��kA
�¸u
��µK�BA��tKB@�	א�����6_	¹�6�05.0_�
bA�/bA���������������������Ð68
�í�©K6qYא��M6EB��W6�W!�k6A
��¥£K6��·j6@��·��L6æ��¥j6:�&א�LE�K	Tא�·I��،

k���M9>�C��MD�K>א��03.0�bA�/bA��M�W��،22R, RSD%�·I��l�K��K�¹�،� RPRSD�f8��א&�
jA	Tא�א�£��M	א¥£�h��iEA
�h
�W�Z��t��Læ��44)�٪�M?���W��a��אY�KC��95.(٪� �

� �ME�Kא���א�j:%א�k

WC��gEE?��	�jA�א،µK���t�t��W��·��Yא:� �
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�fEA�א�–©KqY�µ¹W5�א#���M�¹K<�&א�M??3א�LE�K	Tא�� �
M?�Y:א��g�¥ dE�:�A��MEA�K?א� �W�&א �¥Y?&א�W$א

)P�/g��( 
�W�
�c7@א�

)P�/g��( 

אYätא²�
�»¥KE<&א
�Ö�Cא�٪ 

dE�:�A��MEA�K?א�� �
g<�/t/א¤K& 

 1 M�X�Tא�aEê �©K8��tא�M�KE:�
»¥Xא�.����K�� 

2.2 – 29  4.9-36 t� �
�.����K��»¥Xא��©K8��tא�ME�KE:�

�WC
�YD;��h�0.05bA��/bA� 
2 �M�X�Tא�aEê

)¡K>¹א��� K�Wא�( 
�N�j>A��»£j�Tא�א­Z��tא

Ï� 
0.03-2.8 0.03 17-106 t� �

�¢K��C�	u��Ö�Cא��»¥KE<&א�א²Yätא
106)�٪�h��f��44�(٪�WC
0.03�

A�b/bA� 
3 Y@���:ME�KE�אK8��t© א�

�·Y>��»¥Xא�
NEא�Y#א 

0.03-0.50  12-30 g<�� �
�Ð8
�i���dE�:א���f?��Æ�א¤��k��)�¹�

M�X�Tא�aEê�(�¸¥K��
�i�I��l=�C�א
�MD�K>א��Ð8
�·��OE��،dE�:�A��u�K�

Y@�j@�¹·�א�M�W�.��i��¥W���Ð��h�א�
MEpY��KC�. 

4 �j�Z¹א��·j�Wא� �©K8��tא�ME�KE:�
�·Y>��»¥Xא�
NEא�Y#א 

0.018-
0.090 

 5.9- 30 t� �
��j�ZA��MCE<א��Ð9!�c8��M?�Y:א�

_?��·j�W¹א�.. 

5 �ME�W<&א�¸KE&א
ME<E�:א� 

�©K8��tא�ME�KE:�
»¥Xא� 

0.0197-
0.977 

< 0.01 2.8-4.2 t� �
�¸KEBA��MCE<א��Ð9!�c8��M?�Y:א�

_?�.. 
6 M�X�Tא�aEê �©K8��tא�ME�KE:�

�·Y>��»¥Xא�
�²K>��W<��NEא�Y#א

£K�Yא� 

0.045-0.25 < 0.01 26-40 t� �
�K9>�C��[E��d?�א$W�אk�£T�א&�

íK@א��¥W?�K��.�·��OE���،e�¤�a�¹
�ME�KE:��j��¶W���אT	�jA�א&
�،NEא�Y#א�·Y>��»¥Xא��©K8��tא
�WC
�dE�:�A��K$Kq�·j@��·��l=�CE�

0.03bA��/bA�. 
7 �KBE��M�X�Tא�aEê

��j�Zא��אW
�·j�W¹א�
�MEC=א���M�X�T¹א

  Ð���W�K�·jא�

�©K8��tא�ME�KE:�
�í�¶אW:qtא�W<��»¥Xא�
�N!�c�¹Y@E&א�·Y�

 .א�9=_

0.005-1.62 0.014  26-44 g<�� �
�»¥KE<&א�א²Yät¹א�^>�C&א�ºj��א&
·tj�?��¢K��C�	u��a�j�&א�Ö�Cא�. 

8 M�X�Tא�aEê �M�Ï?&א�MA�@א��ME�KE:�
�K�¦u��K��W<�אW:qtא¶�

_=9�K� 

0.013-2.45 < 0.01 8-47 g<�� �
�»¥KE<&א�א²Yät¹א�^>�C&א�ºj��א&

�WC
�·tj�?��¢K�C�	u��Ö�C0.03א��
bA�/i�j��K�¹�bA� � �

AAS�=�»¥Xא��©K8��tא�ME�KE:�.� �
GF-AAS�=�NEא�Y#א�·Y>��»¥Xא��©K8��tא�ME�KE:�� �
ICR MS�=�K�¦u��K��M�Ï?&א�MA�@א��ME�KE:�� �
� � K�C�	tא�:���¶K�¥��³Y:3א��7¹،�8��M6A�K���W6�¹������Ð68
�í�©K6qYא��W6�W����d6E�:�A��

����_	j�&א�ºj��BA��MD�K>0.05א��bA�/bA��ªÏ>&א��.��������¸X6D��M6�Y<&א�µK���u��LE�K	Tא�gEE?��LA:��¹
�����ZD�T¹א�א�א�Y�x¹א�،MCE<א��Ð9!¹�³؛Y:א��.����h@,�t�l�K��K�¹"g@$א�"�����M6EB�¥�gE?��³Y:א��kA


_?��Ð�K<BA�. 
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é���£W3א�fEA��#MC��Yאdo�א���fEA�¹א&>MC�K���Ð�K<�א�:Yאdo��h���f�j!f��Yאdo�א�� �
� �

� �������d6oאY��M6C#�k6A
�O�Kא���¹��l�Kא���.
jCא��h��M?�Y:��KDpY
�WC
�،aA��l=�C��MC�A�א�
�����������f6EA��kC��M6C�A��Yאd6o�א���E��¸K�£��MCE�&א�Ð�K<&א�h
��K�jA<��K9���¶W?��·��،MC�K<&¹א�fEA�א��

M�K
�MEAEA!�]oK8��é��KDA�j!M�	KC��:� �
• ³W8א� 

• �dE�:א���MEA�K�)�doאY:A���K:<&א�،MEA9�T¹א�ZE�Ïא��ºW��،M�j>8&א"M�K<א�(" 

• c7@א��ºW� 

• W�W� �ºW�א��

• �§KE?A�� �א��@Yא¥ ،M�Wא�)Wא�jא�� Î���א& fא�£� (�M>A���א&��Îא��א& í� ¢K�C�	t¹א
�א&��Îא�( .�� KBE�¹� Wא�jא�� Î���א& fא�£(�K�KE�� h�� M8A����� KDC@�¹� ،�

§KE?א��´j@

h�א
��K¥א���tW��ME�¹K<א����¥Kא��� 

 אt	Ï£א£ •

• MEoK?��tא 

• ME	K� א$

• ME:%א 

� ��،loאX=א�� ¥j�	Wא�� �Wא¶�	t� MEAEA��א�� �K�A:8&א� í� �K�A:8&א� ¸X�� c�Y<�� £Y�¹
M�KÓא��K�A:8&א�h��K�Ð�¹.� �

� 
WC�א���?d�¶j?�¹�MC#��Yאdo�א���fEA���gEE?�אT£א��א�<>lA�א���lAEA��M?�Y:A�א�×���£W��
KDC��.�×א��³Y:א��א�£T��K	א¥£�í�KDE���fqjא���h@���×א��M�Wא��]oK8��¥K��
tא�í�e�¤�X�G�¹

��Z ��×א��ºY�Tא�Y�j:א���µKB
��h��PoK�Cא��a��LC��é��K�C��،M?�Y:א��kA
�N�Y���·j@��W�
M?�Y:א�� Y�j:�� ¥K��� �KC��� .� �א�×�N<p¹���Zא Ð�K<&א� M
jBá� f@7�¹�doאY�� MC#� Y�Y?�� h�

loאX=א��¥j�	Wא��í�MBou&א�aA��.א&>MC�K� ¥W�¹�í��jא�K>q�א� �
� ��f��1�·��L�Y��×א��Ð�K<BA��M�£W<א��gE?א��fEA�
kA�،e�¤�£W!�MC#��Yאdo�א����¹u


M?�Y:א��¸X��KÓ.� �
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fEA���?gEE��MEA�K��oK8[�א�M�W��M?�Y:�א�� �
� �K�C�	t¹א� ��K�א��@Yא¥�� M�¥K?�� h@,M�¥K?&א� M�E��� W�W!¹� ،�£j�j&א� doאY:א�� a�� ¢�.

M����� K�¥K��
K��M?�Y:א�� ��N�K��،MEpY�h@,�א	��Wא¶ ��I¤א �Æ��W�j��M?�Y���ºY�Y�xא��. ¤�¹א
�K¢�א
�KB£א�C�	t¹א�א¥Y@�A��M�Y;Cא��gE?א���K���X666oWC
�h666@,�،M666�Wא��א�Y666א��¥K��M�¥K?�

�Z��¹¥j��M�£K<��kA
)M. Thompson, Analyst, 2000. 125, 385-386(.� �
� �
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MC�K<&א�א�א�Y���¥KEא���¹��apj���£K���loאX=א��¥j�	W�K��MqK%א� �
� �

MC�K<BA��¥j�	Wא��doאY��h��ªY=א�� �
� ��K�WC
� MC�K<BA�� MBEA	¹� MD�Z��א�א�Y��� �א	��Wא¶ ·KB9�� MC�K<BA�� ¥j�	Wא�� ³Y��NBBq

���K>qאj&�KÓKא����ºW��M�Y<&�M�X�Tא�¥Kא����ºYæloאX=א��¥j�	Wא��í�aA���MCE<�.�N<p¹�W�¹
�dE�:��h
�G7C��W��×א���K�j<8א��M¦א���¹��LC����NBBq�ME�¹£�³Y:��¶אW��	u��MC�K<&א�³Y�
�dA<���KBE��fEA�¹
h�א��<�Ðא��א&��M>A��PoK�C�א���MC�K<&א�kA
�M>A�ã�MEC�¹�M�¥£�¹א�ME�j�K��PD�

K@�Tא��jp�í�M�X�Tא��KC�
�¹���KEB@�M�¥K��.¶�¤א��א�MA8�í��jא�K>q�א�W	�j¥�א� �
MC�K<&א�doאY�� �

MC�K<&א�א�א�Y��¹�_:��א­j��� �
)�(� �aA�
�jE�א��MC�K<��_:�:� �

� �� MEoY&א��jE<א�� kA
� �£K
� �א%:_ h�� ­jCא�� ��Xא d�:�)�P�¥W�� �j	¹� ،·jAא�� ��?Wא· f��
e�¤�Ð�¹�g�$א�(ME�¥K%א�א£j&¹א�.B���ZE-�K::���£K
K�h@,��dE�:��_:�·j@�¹��X¸�א%:_�

�.B��א�? í� �א�jא¥£� eA�� f��3−1� ¹�4−2� h���KCE<א�� ·G7�� M�K<א�� MEDE�jא��� «j:%אM�K<א���
)CAC/GL 50-2004�()�Ð�<���lA��KBE��KDE���¥K7�"M�K<א��MEDE�jא���«j:%א.("� �
)�(� �ME�K8א���K�j�3א�MC�K<��_:�:� �

� ��M?�K	�M�X�Tא�kA
�d�:��MC�K<��_:��h��­jCא�� 
M�K،�¹א²WÓ��KDC��Xא�M>8��M��<א��
ME�K8א�� �K�j�3K�� MqK%א� ¶K@�w�� �KC��א�7 ¹�� �KEB@א�� µKא���� ºW�� M<א�Y�� j�� .�h@,¹

�.B��.��h�א%:j»�א��MEDE�j�א�>4−4M�K�¹�dE�:�3−3�א%:_�א�jא¥£��í�א�? �
) (� ��K�j@&א�Ð�K<+�MqK%א�MC�K<&א�_:�:� �

� 
kA��Ð�K<�א�� �£K
��:�d��X¸�א%:_� KEAEA!��£W3א��K�j@&)�í�²K>#א�L����W?>א�
e�¤�Ð�¹�^E�Tא�Y@��א� .(�Ð��»¥KE<��²אYäא�א�¤��Ð=���א�א�Y���é��ME�K
� �¥j8��WC���¹

²¹Y<��.�g��.��h�א%:j»�א��MEDE�j�א�>h@,¹4−3M�K��dE�:�א%:_�א�jא¥£��í�א�? �
)£(� �M�8�K��MA8א��א�¤�]oK8�A��ME
jCא��MC�K<&א�_:�:� �

� ��k�j�j�¹Y@E&א�cAא��� gEE?��í�u���M>A��
kA�א�;²¹Y�א&�M�K
�M>8��_:%א�¸X��d�:�
M�Y>����¥j8���W!�×א��M�¹KBE@א���K�jA&א�¹��ME�¹Y@E&א�M�j�Kא����K��C&¹א.� �
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MC�K<&א�doאY��¥KEא���·G7��M�K
��KBEA<�� �
)�(� �¹�� M�K<א�� MEDE�jא��� «j:%א� í� �א�jא¥£� MC�K<&א� doאY�� f9>��MC�K<BA�� MEÑYא�� doאY:א��

M�X�Tא��K
jBá¹� M�X�TK�� MEC<&א� ME�¹Wא���KB;C&א� KD�<p¹�×א�� .�doאY:א�� ¸X�� M�K��� h@,¹
¥j�	Wא���K>qאj��é���Xî��ï��K�WC
�M�K<א��MEDE�jא���«j:%א�א¶W��	K��MEÑYא�.� �

)�(� ��µ¹W#א�א¶W��.:_�א&>MC�K�א&MBou�í�א%:j»�א��MEDE�j�א�>M�K��ºW�א��?�K��h@,¹1�א	� �
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