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�Y���¹¹�foK	¹�MEB�Yא��MEC?א���kA
�KD�EC?��í�WB�<���ZD��)Digital Technology.(� �

�i���،K9���N>A&א�h��h��g�Yא��kA
jא
KD��j8�K¥�¹א¶u�T���K�¥jq�­jC�¹¹��K�jA<��W<£�א&
� K�Ð�¹� ��¹Y?&א� 
Wא£T¹א�©j8C¹א�� M
jB��¹אjqTא��א& MEoY&א�� א�9=_�א#»j��K�¥£¹�W?Bא¥

�é���K�KE�KDA�j!�)�K�¥jq¹�א&��M>A�)��KD�#K<�j�G�¹א
KD��K�jA<��f��X¸�א&،��I·�א$Yא¥�
�MEB�¥��ZD���í�`>!�·T�MA�K�E�¹Ï@���MMEoK�YD���KC�
�M�E��kA
.� �

                                                 
1  Digital Representation  
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2. �f�K?��lB�Yא��fE�Bא��א���fE�Bא���»Y�KC)Digital vs Analog Representation�( 

♦ óW<א��MB;��)�Numbering Systems(�:� �
� �
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� h�� ·j@�� ��Xא óW<א�� ¶K;�


Wא£�)0,1,2,3,4,5,6,7,8,9(Tא�·j@��¹�،�iE��K�K��h��.�£W<�K�
43M�u�¹�א�Y7
�a�¥��KC��M��C�K��Ø<���.óW<א��M?�Y��·��t��¸X��

í� �WE�jא�� M?�Y:א�� N�E�óW<א��� .�óW<א�� M?�Y:�� óW<א�� ·K@�xK��
�א� ¦j�¥�ME�KÅ�¶W�����»X¹א��l�KB�)0,1,2,3,4,5,6,7�(�¹��¶K;�

�W<א�xאY7
�KC�)�12�(K�Ð��¹��.�¶K;��L�Þ�·j@��א�jC��>W�א�
Y7
�Ø�xא�:� KDE�� MC��K�12אYD
��Xא�،� YB
�·��µj?�� KBCE�¹�
�f>:א��j�.�C	،�W8?��24� ��>W��K;C¶�א�
YDא KC�T�،Y7
�Ø�x
�[E�¹20�אYD
��L�ÞóW<א��א��M?�Y:�K��Y7<M.)�רגב�1987,(� �

�f@�¹� ،�£¹W<&א� �KE
Tא� kA
� Y�H�� t� óW<א�� MB;���²uא��� ·�

»Y7
� �l�KÅ� �loKC�� �
0  0  0  
1  1  1  
2  2  10  
3  3  11  
4  4  100  
5  5  101  
6  6  110  
7  7  111  
8  10  1000  
9  11  1001  

10  12  1010  
11  13  1011  
12  14  1100  
13  15  1101  
14  16  1110  
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iא�ZE-¹�i8oK8��M>A���í�א�K;C¶�א�>»Y7��f�K?�א�>£W�W<�K�)10(13£�.�¹א�W��h���MB;�א�>óW�א&
)8(15�£W<א��j�¹�l�KBא���¶K;Cא��í�)2(1101�í�loKCא���¶K;Cא�)�.µ¹W��Y;��−1�(� �

� £W���� £W<א�� í� g�Yא�� MBE�� ·�� »�� ،M�¹¦j�� KD�G�� M?�K��א� óW<א�� MB;��� ¦K�1�i�>�� g�Y�K�
¹KDE��L���×א��M�K%א�apj+�.�g�Yא��MBE?�2�£W<א��í�21�i�BE��h
�cA�à�»Y7<א��¶K;Cא��í�

�£W<א��í12�.�£W<א��l>�21�g�Yא��MBE��2�l��20i�BE��K����£W<א��í�12�lD��2_?���.�·T�e�¤¹
�j��»Y7<א��¶K;Cא��í�é¹Tא�M�K%א�¹1¦·�l��ME�Kא���M�K%¹א�(.10�לרון�2000,(� �

� �
»Y7
�¶K;�� �

100� �101� �102� �103� �
1� �2� �� �� �

♦ óW<א��¶K;�loKCא���� �
�)�Y7
�h�Kא���·Y?א�� Mא�W��í�£Kæ�óW<א�� ¶K;��loKCא���)The Binary System� (�W��kA


�ÆK
K�Yא���KEpTא�l�K&�ÐD7א�Z�C�E�3�fpK>א���gA
�[	��»X.א��רגב(�1987,(� �
�ï�� ¶K;Cא�� ��Xא í�.B�Yא�� ¶W���]1،0[tW��h���� ¶K�¥Tא»Y7<א�� ¶K;Cא�� í� �Y7<א�� X@�¹א�.

��W¹א��MBE��M�K��f��X�G��،��K�K%א�h��MA�A���¥óW?��loKCא���W<א��¶K;��í�gE?א��¹��א£W
TK�
�_?��.�Cא��h�]0�¹��1�[�£W<א��،f���1001101؛.� �

� �

� �
·��¶K;Cא�� 
£W�¹¤��M�K�¹א��W�í��Xא��loKCא�����k
W�¼K)�bit = binary digit�.(��W
K�+
ô��h�j@��h@,��W¹א��N�.�BE�>A�ã��KB�¹�.0�¹�1�.���W
K�+¹2����K�h�j@��h@,���M<�¥
�l�¹�M>A�ã�£אW
�,01,10,11,00��»Y7<א��í�KDA�K?�¹0,1,2,3,�.Î���KBE��fE�1�K�£¥��¤�¹א�،

�KCEA
�ºY����K�K��M�Kp��¥K�Eא��é�»Y7<א��óW<א��¶K;��í�aC8��KB��.�»Y7<א��¶K;Cא��l>��א¤�
                                                 

3     Gotttfried Wilhelm Leibniz (1647-1716)أنظر الموقع ،  : 
http://www.idsia.ch/~juergen/leibniz.html   
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�£W<א��é��KCAq¹999�Î���tKá�h�j@��aE:��C��¥K�EA��ME�Kp��M�K��cE9��Î���א£אW
��K�£¥�¹�
� h�� 
Wא£Tא� h�0000�k��¹�9999�²K<p�� �Y7
�»���� iAE�1� h@,� K�_?���K�K���u��.

óW<א��¶K;C��M��C�K��µK$א�e�X�¹�£W
�c
K9���¥K�EA���W�W��M�K��KC>p��א¤��،loKCא����h@,�K�
�h��iAE�1�gE?א�c<9א��.)�،�£j
�)2000,�לרון)�(1997 �

·K��K�� ��K�K���u�� �»Y7
� �
00  000  0  
01  001  1  
10  010  2  
11  011  3  
  100  4  
  101  5  
  110  6  
  111  7  

µ¹W�−2� �� �
 
3. xא��ZD�TאE�¹Ï@�loKCא���óW<א��¶K;�¹�M� �

�K�WC
óB8��YÂ@��é¹Tא�LE	אj$א�jB��LE	אj��M
KC8�X4>C�pÏ
�ME�K�א���KEAB
��ME9��gD
�fE�1¹�£אW
TאM�£W<א��gE?א�:jBóB8��f���£KB�
K��LE	אj$א�א�»Y7<א��¶K;Cא���א��¶�£KB�
K;C�¶K

�¶K;C��¶��loKCא��Y���»£W

.��h�א$jא	Ð��،LEא؟�j��אjBBq�،»Y7<א��¶K;Cא��WB�
�،��­j�א
¹zאloKCא��� ¶K;Cא�� WB�
�א Y�� .xא� �ZD�Tא� M<E��� ·�� t�E�¹Ï@�� M¹$א�f��N�ó�¥� W��LE	אj

� £KB�
�א N�Z��loKCא��� ¶K;Cא�i�j>�¹��¸Ð�� kA
�ME
jpj�� MEC?�� �K�	T� e�¤¹� ،
Aspray,1992)(.��K	K$j���j��¦KD�l�¹Ï@����MEoK�YD��Yo¹£א�h��·j@���¹��א�¥K
��¶W���
MEoK�YD���K9��� .y�� �¥K
� M9�CA�� ¹��.��K�� MEoK�YD@א�.�Cא�� :xא� £j�¹� K��� �¥K
�a:?�� í

��YoאWא��MEoK�YD@א�K�£j�¹�¶W
�¹�،f���M��j���¥K
xא�·j@��·��¹�� (+5v) �f���M��K	�¹��N�j�
)v5−�(N�j��.� �

� ¸X�¹��j	K$א� M<E��� l��� ،ME�¹Ï@�xא� �ZD�Tא� M<E��<E��� lDMC��uq�� MEoK� :�£j�¹
¸£j�¹�¶W
�¹��^��K�£j�¹�¶W
�¹��MC�
�£j�¹�،¸£j�¹�¶W
�¹��eA�¹
iEA�.�،�£j�¹��¥KE�í�א�

��� MEoKCא��� M<E�:א�� ¸X�� µu=�	K�Tא� fE�B¹א�� 
Wא£	K$א� fא�£��K�KE�j���j��loKCא��� ¶K;C�K�
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�j�¹�l<E�:א�Tאfq�.¹�،iEA
W<��KBE��hóE��،óBq�×א��LE	אj$א�·���L�Þ�NBloKCא���¶K;Cא��
� K�Y�j:��)¹�K�j�A��K�K �N� �KDCE�!¹¹f�K7&א�MAEA��N�K��LE	אj$א�¸X��N�K�¹�؛

Y���¶K;��»��h��M�£�Y���¹��K�KEא���M�u	�kA
�KC���Y����.�¶K;Cא���WB�
��K�א$jא	LE�א�×�א
�f�K7��ND¹א��»Y7<א��Ð���MóEC?�¹�MóEC�.�Aspray, 1992)(� �

�LE	אj$א�K���،א¥j:���£¹א¦£א�loKCא���¶K;Cא��WB�<��×א��LE	אj$א�M
KCq�Nא�¥� X@�¹א
�»Y7<א��¶K;Cא���WB�

�KD�¹א�×�אKCq�N>�j�Y�Wא��.�Aspray, 1992)(� �

�loKCא���¶K;Cא��W�j&�·K��KC��h�Z�C�E�)�Leibniz(K¹¥א��iא�¤�loKCא���¶K;CA�¹�،�א¥KD�
�¹א
�:K�¹א�Yא��h�א��YD7��Ð��.א��X���»Xא��h�¦¥Kא����KBA<א��h�¹�j�µj�� ¥j�4�»Xא��»ZEA xא�
�W�¹��loKCא���¶K;Cא��kA
�WB�<��»Xא��l?:C&א�Î#א�gA
]1،0�.�[�kA
�dA���W<��KBE��gA<א��אX�
"l�KE�jא��� Î#א)� "Boolean Algebra� (¸W�j�� g	t� M���� �א��. Î#א� gA<�� ·K��אX�� l�KE�j

gEB8�� í� ��K¥¦א ���Yא ¸¥j:�¹�×¹א�� M?E�Wא�� MEoK�YD@א�� Yo¹אWא��� l�gEB8�� í� ME	K	Tא� MC�Aא��
B�Yא��ME�¹Ï@�xא��ZD�T¹א�LE	אj$אME�.)רגב�1987,(� �

��K�KEא��� M<E���·I�� ��MEoKC�£א�f�X@�¹א KDA���j	K$א�،MEB�¥_?��loKCא��� ¶K;Cא�� WB�<�.�
�K�£¥��K��א¤I��µK�£��»��M�jA<���،�j	K$א�é��g��loKC��fE�1�é��KÓójä�·��t¹��ª¹Y>&א�hB
�e�¤�W<���j	K$א�¦KD��é�� KÓK�£�$�¹�� KD;>&KD�#K<.��K�KE��L	K$א��K�KE��W<�� ��Xא
MEoKC��MEB�¥،kC<+�، ï��KD��ó�B�.�BE?��f�.�Cא��0[�?_�¹�1�¹]�¹��loKC��g�¥�KDC��f��kA
�dA:�

N�bit = binary digit .�"�·j@��·��ºW<���t� 	MÂA�£óYá���k��·�א$jא	LE�א�9�MB��Wא¼
¥K>qT¹א�£K�zא�h���WE���¥j8��MB;C���Ð��"،)�Harel, 1987(.� �

��K�KE��é��µój!�K�Ð�¹�²¹Y$¹א�¦j�Y�K��M�£W<א��Ð�¹�M�£W<א���K�jA<&א�aEê�·I��iEA
¹
`>�A��MA�K��MEB�¥�MEoKC�)�.בן צבי�2001،(� �

� �

                                                 
4     George Boole (1815 - 1864)  a�j&א�Y;���:�  

     http://www.schoolsahead.com/sscan/boole.html   
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�))Analog vs Digital��f�K?�א�Y�KClB�Y«�א�� .4 �
� aE:���� KC��� ¶jA<&א� h�¹� ªY
� fE�1"�KEB�� "� h��� �K�jA<&א،©j8C�K��،¶K�¥T¹א

�:�:�Y?�.�א�K�Ð�.�C�¹אjqTא�،�¹א�j8¥،�¹א�N�j،�¹א$Yא¥��¹ �
é¹Tא:�d�Y��h
��l7A��MEoK�ZE>א��MBE?א��:Y���ºj�א�d�oZ�í��KE?§�א$Yא¥�،��¹��­K>�¥K��M�

M
K��א� �¥K?
�א&א&� ME@E�K@EMAqאj�^א�jC�K�� fB<�� ��h��א�× K�Ð�¹� ،�j9א�� �W7�¹� ،
� �¥j8�� �YóE=�&א� MEoK�ZE>א�� Y�£K?&אMAqאj��� .� OE��·¹£� MEoK�ZE>א�� KD�<E�:�� gE?א�� ªY<ï�

f�j!�.�·��fE�Bא���אX��k
W��gE?A�uE�1"���Y�KCK)�"Analog.(ME�Kא���¥j8א��Y;���:� �

����������� �
ME�Kא��� :M��W$א� MEB�Yא���K
K���>ªY�א�N�j�í�א� .D�� ¹�K� ¦،lB�Yא�� �א$Yא¥� M�¥£�§KE��

Ð�@א�� K�Ð�¹.� gE�� é�� KDA�j!� W<���K�jA<&א� ¹�� MEoK�ZE>א�� gE?א��ªY
� g��� KC���M�£W

)MóEB�(א��gE?א��¸X��f�j!�g��MA�W���M�£W<�í�KD�#K<�¹�KD;>��g�E��MEoKC��MEB�¥�gE��é�
Tאxא��ZD�E�¹Ï@�M.#K<��W<�¹�� KD�£K<�	¹א� KD�M�£K
�MEB�¥�gE?��W�W��h��KDpY
�g���.

�fE�Bא���j��אX�"lB�Yא�)�"Digital.(� �
ME�Kא���¥j8א��Y;��:� �

��������� �
� ¶jEא�� �W�� f�ç�lB�Yא�� fE�Bא���� Y���¹� Y���� ·K@א��� fE�Bא��»Y�KC�ZD�Tא� í���X��¹� ،

�ME�¹Ï@�xא��ZD�Tא�Y7�C�)»�MEB�Yא��(���KD�K*�¹�KD

kA��M�K���jא��K�jA<&א�h��Ð�@א��ËK<�
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�K�¥£¹�א$Yא¥���¹�א�_=9��¹�(��¹�¶u�jq¥(¹א��M�Y8�)��jqא�(ME��KDC�¹א��ME<B�K�¥jq¹8C،�א�
�K�Ð�¹�¶Wא��í�Y@��.א�@�MEB�Ð�א� �

�ó·ój��¹א�� µK?��tא��A�� µ� fE�BÐ�Tא� h�W?<א�� í� lB�Yא�� h��u?א�� �W��K�
j�� KE�µKá� í
KDpY
¹� KDAE�1� ³Y�¹��K�jA<&א� .�u?�tא� ��Xא ·�W<��h�Ð�@א�� »�¥� L��� ،5� ،� h��g;
�


�W�NY7א��א�×���W�WאK x¦א��¹א��a	Kא���·Y?א��í�ME
KC8א���¥jא���W<��.�� �

��cE���W��Xא��iA؟ �

;KBE؟�K�u?¹א��א¦K א�¹·Ð�@א��¸óW
�K&¹¤א� �

e�¤� gD�� f��� h�،��ªY<�� t¹��¹� �l7� h�� fE8>א��� h
>E�ME&א� Ð>7�¹� fE�1���K�jA<
��£W<�&א� KD�K*�¹� KD
�j�Gא KD;>�� g�E�� loKCא��� lB�Yא�� fE�Bא��� é��� KD�#K<�¹��ZD�Tא� í

ME�¹Ï@�xא.� �

5. �K�jA<&א�fE�1KD
�:��fE�B��K�א��loKC�א�lB�Y��j�Gא �
5.1. M�W?�:� �

� ·�� ¸u
�� K�Y�¤א��� kA
� Y:à�·�� h@B&א� h�� MEoK�ZE�� MBE�� f�� µK� :�K�� _=9»j#א�¹�� ،
K�Ð��¹��M�j�Yא��M����¹��·j��¹��،��Kpxא��W
�א�<MEoK�ZE��KD�BE��Y�W?�،h@,�M�¥£¹��Yא¥���¹�

� MóEB�� MBE?�)M�£W
� (MCE<�،���� KCB�¹� MEB@א�� KD�BE�� f�j�)M�£W<א�(¸X���lB�Yא�� fE�Bא��� é��
� K�W<�� ¡K��� ،loKC¹א��KD�� »�� í� KD;>�¹� KD�#K<�� ،M�jD	� f@�� ،� l�¹Ï@��� ¦�·�� OE�
�óW<��ME�¹Ï@�xא��ZD�TאK8E8��ªY=א��אXÓ�.� �

KC�� h�،� ME9?�K��¹� MóBD&א� ME9��l�� ME	K	Tאf�j!��K�KE�� é�� KD�K*�� M�K@���K�jA<&א�
MEoKC�� MEB�¥� .� KD:*� ¹�� KD
j�� ·K�� K��� M�jA<�� f@�i�I��� W<��،MEoKC�� �K�KE�� é�� KDA�j!

�� KD;>�� WE�G�� f@�¹� aE:���ME�¹Ï@�xא� �ZD�T¹א�LE	אj$א� í� KD�#K<�� ¹� .� h��l�G�� KC�
�MEא�W8�¹�MB;
¶K;Cא�loKCא���)�The Binary System(�K�jA<&א�fE�1�í�.� �

                                                 
5  §W?א��،WAE>�jA��g	א�kA
�gA<א��c����.a�j&א�: 

http://www.mada.org.il/website/html/3/3_2_5_1.htm 
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K��Y?�� M�£אÏ�� �KEóB��� �W<�� kóB��� ¸X�� fE�B¹א��� f�j��א�� MEAB
� ·�� :� kóB���Ð>7א�
)encoding� (� kóB��¹� K9��MCB�¥)�digitizing� �א). MEB���fB7�א�� lD�� ME�Kא��� h�� óg
�� é¹T

�f�j!�j��L�K=א��·��a��.�K"tK��f�j���K�א�MCB�Y��KD�I�.���fE�B�א��loKCא&>�K�jA��é�אא��
�»��MEoKC���K�KE��é���K�jA<&א�f�j!�Ø<א��W¹א��¸K"K��f�j��.� �

5.2. ¶K�¥T¹א�א£W
Tא�fE�1� �
E�¹Ï@���Yo¹£א�h��M�ój@��KD�<E�:��LE	אj$א�·��K+�M�M?E�£����é��e�¤�»£H�µאZWE�j�¹��

�KDA���K�jA<&אU�8��h��M�ój@���.Cא��.B�¥�]0�¹�1[�.Tא�¸X��·��LE	אj$¹א�ME�¹Ï@�tא��ZD�
�fB<��×א���loKCא���¶K;Cא��d�¹Tא�fE�1�·j@�£אW
�KDE��MEoKCא��KEoK?A��·¹£f�j!��.T�f�1�KD�


KDAB�d�¹�א�K;C¶�א���£Y�+�M�£W<א��gE?א�loKC)�.בן צבי�2001,(  
��j	K$א��ZD���a��אjA�K<��h�Xא��©K�
Tא�·��é¹TאloKCא���óW<א��אj�W��í��Wא�M�אY�T�א	�

_?�.��¶jEא��K��j!��ZD�G��LE	אj$א�a�B���µúj!�MEoK?A��f��MA�W&א�M�Y7<א��א£W
T¹א�¶K�¥Tא
loKCא��� é�� �Y
K��)�UE�K>&א� M�jA�(¹� ،EoK?A�� f�j!� �ZD�G�� ºY��� Mój!�MEoKCא��� 
Wא£Tא� µ

� M��C&א��� M
K7א�� kA
� KDpY<M�Y7
� ¶K�¥�¹� 
Wא£G�£K<����� .�M��K�� ³Y�� L�Þ� e�¤� f�
M�¹Y<��f�j!�µ¹אW��L�Þ¹�אW��M:E��¹�.)µ¹W��Y;��−3(:� �
M�Y7<א��MBE?א�� �MEoKCא���MBE?א�� �

1  1  
2  10  
3  11  
4  100  
5  101  
6  110  
7  111  
8  1000  
9  1001  

10  1010  
11  1011  
12  1100  
13  1101  
14  1110  
15  1111  
16  10000  
17  10001  
18  10010  
19  10011  
20  10100  
..  ..  
µ¹W�−3�:f�j!�µ¹W��h��a:?�� �
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5.3. ²¹Y$¹א�¦j�Yא��fE�1� �
¹�¦j�YA��M��C�K��K����Ð��²¹Y�Aא�،M�£W<��K=Aא��²¹Y���)A, B, C…�(�ºY�Tא�¦j�Y¹א�

6��)* ,# ,% ,& ,< ,= ,+…�(�¶K�¥��é���K�KE�A��M�j@&א�¦j�Yא��MêY��g��)MEoKC��(�¶K;C��K?�¹  
� ZE�Y�)CODING SYSTEM� (k
W�� .<�ASCII �.
)�،fEA�1992(  

(ASCII = American Standard Code 
for Information Interchange)�

� h�� ¶K;Cא�� �c�G��256��Xא K>A�ã� ¥�¶K��)�Z�¥א
¦j�¥¹� ²¹Y�¹� 
W£א�)� KDC�� Z�¥� f�� f�K?�� OE�

�µK2א�í�a?��K�jA<�[0..255]�.�� �
� Z�Yא�A� iA�K?��W<א�� £65�»Y7<א�� �א&ZEא· í�

iA�K?��»X¹01000001א� ��íloKCא��� �א&ZEא· .�Y;א�
l�Kא��� µ¹W#א�)µ¹W�−4(� hB9���»X¹א���M
jBá
²¹Y$א�h��¹�¶K�¥T¹אTאKDA�K?��×א��א£W
.� �

�iA�,�K��²¹Y$א�h��²Y��¹��Z�¥�f@A��אX@�¹
MBoK?א�� ¸X��í� ��i�fE�1�²Y$K�a�.�uE�1��Y>C£א

K�uא���cA�è�h
�KEA��AאX@�¹��.� �
� �א%Îא�، Y@�LE	אj$א� ¥j:�� a�،�aE	j�� í�

�²¹Y��»j�E�� d�K��א� µ¹W#א� ¦j�¥¹�ÆK<א���K=�
KD<Eê�M>A���.א& ¶K;�� �א���¹W�¹Gא ZE�Ï£j@E�jE6א��

)Unicode� (� j�¹� a	¹��d�K��א� ¶K;Cא�� h�� Ð�@�
�OE��fB7�6500��אX�¹�ZE�Y��ME�K@���Ð�@��Y����

�²¹Y�¹� ¦j�¥� £W
� h�� ،KD<Eê� ÆK<א���K=��i�¹
óE�f9���א�Z.� �

                                                 
6 K�WE�E@�¹��óY$א�M
j	j&א  http://he.wikipedia.org/wiki/Unicode   

ASCII - TABLE 
Decimal Binary Value
048 00110000 0 
049 00110001 1 
050 00110010 2 
051 00110011 3 
052 00110100 4 
053 00110101 5 
054 00110110 6 
055 00110111 7 
056 00111000 8 
057 00111001 9 
065 01000001 A 
066 01000010 B 
067 01000011 C 
068 01000100 D 
069 01000101 E 
070 01000110 F 
071 01000111 G 
072 01001000 H 
073 01001001 I 
074 01001010 J 
075 01001011 K 
076 01001100 L 
077 01001101 M 
078 01001110 N 
079 01001111 O 
080 01010000 P 
081 01010001 Q 
082 01010010 R 
083 01010011 S 
084 01010100 T 
085 01010101 U 
086 01010110 V 
087 01010111 W 
088 01011000 X 
089 01011001 Y 
090 01011010 Z 
097 01100001 a 
.. .. b 

 جدول-4
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5.4. KD
�fE�1�א�¥j8��j�Gא �
�¥jq�é��MEא�Y�j�j>א��¥j8א��f�j!�·��MEB�¥�Y���j��loKCא���fE�B��K��LÂ�Y��WÂ?<�¹�Y����h�


Wא£�T¹א�¦j�Yא��f�j!K?�K	�Y�ï¤�»Xא���K�KE��l��£אW
T¹א�¦j�Yא��·T�e�¤¹�،�KD�<E�:��MA8>C�
KD9<��h
.�ój@��£W<�K��،²¹Y��h��M�ój@���KBA@¹א��¶K�¥��h��·�f@�¹�g�¥�²Y��¹�ó�,�K��iA

óE,¹¸Z�.�K���M��C�K��M@	KB����W¹א���W�¹�l���¥j8�K��،K�K1�cA�ã�µK$K��¥j8A�،¹�f���h�
�MA�K�� ��Wא �Ð=q� ME�KE�� �W�¹א� é�� KDBE�?�¹� KD�oZ"� h�� W�� t� MEB�¥� �¥jq� é�� KDA�j!

K�£Y>+�lB�Yא��fE�B�A��.
¹iEA،MEB�¥��¥jq�é���¥j8א��f�j!�f���h�¹�¹��¥j8א��gó�?����óZ"
� �u��א��@ kB��� ��Wא �Ð=q� ME�KE�� «K?�� é�)pixel=picture element� .()�f@7א�� Y;��

l�Kא��(� �

� �
¹�u�¹
MEpY��h�א�«K?C��¹��h�א��@�ME�j��M@�
�h
��¥K�
��¥j8א��U�8��אX@��.�f�@��f@�

��u�،�g��¹�،^E�� ·j�(��¹��µu�א�،»£K�Y���¹	،£j��¹�M)�MB��g��E�óE�j��.E<��h��X¸�א��@
�loKC�� £j��f@
�kA
� ¼KEB�¥� i,W?�]0� ¹�1[� .� g�g�� MEoKCא��� ¶K�¥Tא�h�Zà �kA
�f�@��f@�

  )1999,�מילמור�(.K	�jא���a�K��jא	:M�א$

�²Y<ï�¥j8א��MEB�Yא� �g	K��¼K9��"ME:?Cא��¥j8א�")�BitMap(�،�¥jq�l�¹�¼KEojp�KD����)
MEAqTא� doK�jא�� h���j	K$א� í�N;>�¹� MEojp��K�	K�� M:	אj�،��K?א��� )� ¹�� KD��Y
K��

�M:	אjא�Ð�K��MEB�¥�M��W��.���·K@�I��·��MEB�Yא���¥j8א��fë א� ¤jBC¹א���K�jA<&א�l
K�:�
� �¥j8א��ªY
¹M�W�� MEAqTא.�M�K���lB�Yא�� Y�j8א��� KE�j�jC@��·�� g�¥ �Y7�C�� gA��،�Ï�� XC�
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é��Ø>א��¶W?א���º£��OE��،�KECE<��.�א��¥j8�fEA?�¹�א��@M>A� א	��Wא�KD��t�í���Ï�א��!
KDE���µjqjא��ME�K@����£K�¦¹.� �

)l�Kא���a�j&א�Y;��:(� �
http://www.librarypreservation.org/arabic/preservation/digital.html  

 
5.4.1. .�jAא��א�¤�¥j8א��fE�1)�£j	�¹�^E��(:� �

óZ"�M�K$א�¸X��í� �ó�?�¹�«K?��é�� �¥j8א��g)�u�@��(� �Ð=q� ¹
W�KEpYא� KE�j��.�X�G�
�M:?��f�)f�@��(?���W¹א��MBE��N��¥W�W¹א�)bit�(�MBE?א��X�G��¸¥¹W��»X¹0א��MBE?א��¹��1.�� �

µK��:�²Y$א� �¥jq� K�X��� j��)H� (�،�u�@��� KDAE�1� W�Y�¹� £j	T¹א�^E�Tא�.�jA�K�
� MBE?א��^E�Tא� f��א��@ l:<�0� MBE?א�� £j	Tא� f��1�¹א��@ .�¥K>qTא� h�� M@�
� KC�W�� ·j@��

��K���¥j8א��¸X��fó�1�MEpY
�ME�j��£K�z¹אloKC)�l�Kא���f@7א��Y;��(:� �

� �
!� �Yא�¤� í� �Kא���� ¸X�� `>�� MqK%א� �j	K$א�ªY<�K)VRAM(7�M�K:�� M:	אj�¹� ،
�ªY<א�)Video Controller�(�MA�A	�f�j!��£K
��g���M
K7¹א��ªY<א���Yא�¤�.��M�jqj&א
��Kא���)¥K>qT¹א� £K�zא(�é��،MEB�Yא�� �¥j8א��f�1�×א��،)M�E9���u�@�� (q� =�Ð��jpא�

�ªY<א��M
K
�í�אW�)f@7א��Y;��l�Kא���(:� �

                                                 
7 M
K7א��kA
�KDpY
�»Yæ�×א���u��h�Z���K�KE�א��@���¶W������Yא�¤�l���.WE>א��¹��ªY<א��M�K:��¶j?��j�

M
K7א��kA
��£j�j&א�¥j8א��¨K<�t�M�¥¹£��¥j8���Yא�Xא��¸X���K�j�â�א��Y?�.� �
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� �
5.4.2. M�ójA&א�¥j8א��fE�1:� �

��،M�ójA���¥j8א��N�K�� 	�@·j�KDAE�1��MEB�א���K�KE�א�×��h�א&<ª¹Y�I·�א&>�K�jA�¤�¹א
�KD�T��Ð���»j�!�kA
·��j8¥�א�j8j¥�א�<Y�j�jא�ME�¤א��א.��KT���K�KE��ME�Kp�fó�1�אj�Tא·

،ME<E�:א��Y�KC&א���K:
I��KDAE�1�g���M:?��f)�f�@�(.�BE���:xא��W
�f�1�MBE��MBE�¹���Kp
·jAא��f�1�.� �
µK��:�N�K��j��א��¥j8��M?�K��²Y��א�A)H(ójA���M��،)f@7א��í�KB�l�Kא���(:� �

� �
� �
��l>��M�K$א�¸X�t�l>@��f���h��f�@��f���K:
���K�jA<&א�fE�1BE?א�M�0�¹��1�_?��،

�W��t�f��h���M�Kp��f�1�M�£W
�MBE·jAא��.� �
�í�l�Kא���f@7!א��א·j��� �Y�
�W"�»jא��A����loKC16K�j��6�א��flB�Y�א�� .�f�A��� j�¹

�،iEA
�d>���iE��l:
��·j��f�BE��Mó�1�M�jA<��MEoKC�iA�،¹�¸ZóE1)א��Y;��f@7(:� �
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� �
� �
¹��،iEA
²Y$א�MCB�¥¹�fE�1�f���hB)�H(·ójA&א��،���K>��tא�h��W��t�MBE?Aא��،K9���·j

��`>�ä�f���U�8�א���K�KE�א&:�jA��KD;>��f@7��K�<@��h�א���K�KE�MBE?�א�·jA��l>��M�K�א��@
£K<���M�u��»¤�..�&א�f@7א��Y;��:� �

� �
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�א�j8¥�א�:�ME<E�¤א��א&.�u��h�אj�Tא·؟ .5.4.3 �
�·I��·אj�Tא�h��.�u&א�א�¤�ME<E�:א��¥j8א��fE�B����jA:&א��K�jA<&¹א�KD;>��KD�CB�¥��Ð��


£W���Î��h�א��@��u��l@��Yא
l��KDB��¹.���W�Ðא��é���¥j8א��gE�?��é�� K�ä�KC�T�e�¤¹
kA
�M;�K3א�f���h��e�¤¹�،Î���M�W����Kpxא�³¹Y�¹�·אj�Tא�³¹Y�h��Î���¥W����K�jA<&א��í

���¥j8א��KD�£j��kA
�M;�K�BA�é�W�W��h��KDAq��é��KD�£K<�	א�.�.� �

W£�א��@��u�א�M�¦u�¦£א£�¹¦א£��­jC�אj�Tא·��KDE،�א�،�א�j�¥j8£��א¦£א£����KBA�X@�¹،א
KDBE�?���،ME<E�:א��Y�KC&א�¥jq�í�.�u&א�é��f8E��.�­jC��h��foKÓא�£W<א�� fE�B��¹��f��Xא

� K�ä�،·אj�TאMEoKCא���MEB�Yא��gE?א��h��Î���£W
�é��،·j��f@���é��f�@��f��fE�1�f8E�24�
N�.)�למורמי�1999,(  

� �

� �

)fE8>א���h��W�Z&�l�Kא���a�j&א�Y;��(� �
http://www.webstyleguide.com/graphics/displays.html  

� g�Þ�©אY�Tא� í� `>!� M
jC�&א� �אj�Tא· �¤א� ME<E�:א�� ¥j8�K�� �X@�¹א Î���Kא���� h�،�

M�א�>ªY�í�א$jא	LE�א��:M�E���K�KEאK
�kA
�KDpY
�J:���»Xא���l7�.� �
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5.5. M
jB�  fE�1 AUDIO�אjqTא��א&
�¦j�Yא�� fE�1� h
�cA�ã� Y��� j�� MEoKC�� MEB�¥��K�KE�� é�� M
jB��א& �אjqTא� f�j!� ·�


Wא£T¹א�،KD
��j�Gא ¥j8א��fE�1�h
� K9���cA�ã¹�� .µK�£�� g��Tא�jqא��	K$א�é�j� �h

Y�·j�¹Y@E��d� MIC �ój�+�f8���¹��µ�M�K:��jq�.�¶j?���M�K:א���¸X���KCóE
�«K?��K��K�¥¹W�

¹� �j8א�� �W
� h�� h�� M�£W
� MBE�� é�� KDA�j!¹� i�Î�)MEB�(� .gE?א�� ¸X�� M�K:א��� µój!� g��
M�£W<א�� é��אloKCא��� fE�B��)שפרוני� ,1997(.� MCB�Yא�� kB��� MEAB<א�� ¸X�� digitization�l�¹
�MEAB
�é���K�KEא���f�j!�fE�1�lB�¥�loKC��h�M:	אj��KD�#K<��f�� 	K$אj��.�אX@�¹�g��

�YB��
K¥א��א��M�Y�KC�א&xא�f�j!�j8A��)�analog continuous signals�(��é��K�KE��MEB�¥
MEoKC�)�pulsating()�רגב�1987,(.)��،»K�2000(� �
)f@7א��Y;��.BEA��¥K�Eא��h��.(� �
� �

 
f@7א��א :�f�j!MEB�¥�é��M�Y�KCא���א�¥K
x� �

�¦KDÝ�K�¥¹Y��W<��MEB�¥��K�KE��é��M�Y�KCא����K�KEא���f�j!�M?�Y�� YD;��f@7א�� í��Xא
óE<א��«K?א���KC�.א��M?�Y:��fB<��»X¹6א�PAM óE<א��¸X��f�j!�K�W<��g�E�����KC��،MEB��gE��é

MEoKC��gE��é��gE?א��¸X��K�W<��g�Ï���.� �
�:>ME�K�jA�א��Y;��l�K��a�j�MAá�א& �

http://www.informatics.gov.sa/magazine/modules.php?name=Sections&op=
viewarticle&artid=101�

� �
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5.6. j�WE>א��fE�1� �
� j�WE>א�� a�K?�� ·�Video Clips� t�� l�� K��M
jBá� ¥j8א�� h��)Images(�MC�K���¹�،א�

�א�×��،�Framesא�@K£¥א�� ،� M?�u�&¹א� MA�A��א$K	�j���א&� ¶j?� M
Y��K�� KDpY<ME�K@א��
M�Y$K���Kçxא��K:
x.�)פרסידקסי�2000،(�`>�ï���jq�_�Y
�ªY<א��אX��é��²K9��W�¹�
¥j8א��a��LC��é�� K�C��e�¤�f��،cA&א�[>��í�A
loKC��lB�¥�fE�1�M�E��k،�K�Y�¤� KB��

K?�K	�.��£K<�	¹א�j�WE>א��a�K?���W�K7��kA
�fB<א��.�é��MEoKCא����K�KEא���W�W��h��KDAq��
�ªY<א��M
K
�í�M?�u��¹�MA�A�����¥j8��¥j8א��ªY
�g��¹ME�K@א��M
Y��K�،>��í¹�[�N�jא��

�µK	¥��g�����j8א��א�Î@��M�K:��é��ME<B��aB���K9א���K�KE�א�E�8.� �

�¥j8א��h��£W
�f�1�MEB�¥��K�KE��M
jBá�·j@��·��kA
�W�Z��t�j�WE>א��a�K?��·I��·¤�
�K�KE��KD<��d�Y��ºY���j8א��f�1�.�� �

� �
�)�f@
�:�Upj��¥j8א��h���K
jBáMA�A��)�¹א�×��@·j���K>A�א�<j�WE�א& �

5.7. �ºY����K�jA<��fE�1� �
xא�KDE��\E<��×א��M�Eא���·��M�EA��·K���&K�،�K�jA<f���:�í�Y@���M�א���،»j#א�א�9=_

j#א�í�M�j�Yא��M���¹�¶Wא�Ð�@א��K�Ð�¹�،�.� �
µאH���א&:¹Y¡א� :� f�&א� h�&א� ¸X�� aEê� fE�1� h@BG�� �K�jA<� M>A���א& KD
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  :תקציר
  

בו ,  אדיריהעולם מסביבנו עובר מהפך דיגיטאל, עם ההתקדמות המואצת של הטכנולוגיה

ומי שאנחנו משתמשים בו הפך להיות המכשור היום י: כמעט כל דבר נהיה יותר ויותר דיגיטאלי

משדרים או קולטים על כל סוגיו , וגם המידע שאנחנו מייצרים או מקבלים, ברובו דיגיטאלי

  !וצורותיו הפך להיות דיגיטאלי

דן בסיבות אלה ודן , מאמר זה. למהפכה הטכנולוגית הזו יש סיבות ומניעים עקרוניים

, בנוסף.  שגרמה להפצתו של המכשור הדיגיטאליבגורמים העיקריים והעקרוניים למהפכה הזו

ודן בשיטות של המרת מידע על כל סוגיו , המאמר דן בעוצמתו של הייצוג הבינארי הספרתי

או בכל מכשור /כל זה על מנת לאחסנו ולעבדו במחשב ו, וצורותיו לייצוג הבינארי הספרתי

  .דיגיטאלי אחר

  
  
  
  


