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��� ��� :��12�� &3/�� �.�2� 4��5�67�� :89: 

�1�� ;<=� >?@ A#B2% �% (&)� *$ 
� �1C ��� D�).�� E� �F#$ ��7)�� GH� ;I
J��1�� FK�L% �1L��� MNO�� PQ&3  �F#$ D� �% &' 
�:

RS;�T���� ;U�V#� F"#��� W#X� W�YH P�<.� ��CH �I� H.,'��� Z�L�� ;#�3 
 �$ N/� ;<���� [�1�� E\�6�� D�#$ -��� �?�� P[�1�� E\�6�� ]�/^,�

_`�)�� P�0�$
� Da/� b .�� D"#$ c�  �% d"#�� �"' P�e .
8S[�1�� E\�6�� D�#$ -��� �?�� P��C .�� ��@���� �g�$ H.,'��� Z�L�� ;#�3 

 N/� ;<��H D�#$ ��3<� -��� _� �"' P�e _`�)�� PG�hi�� �L��� -�j��6���
��3<� �e _`�)�� P�<�L���� G��k� �VV)�l� ;7�B�� A<�m �% �0�$ �$.

9SJ�%k� �V�n �L��� -�j��6#� �o�p� P&�#q� �7$ r�  g."s Z�L�� ;#�3 
 �% Gt1�� �L��� -�j��6��� [�1�� E\�6�� D�#$ -��� _� u�� P5�v wm�L��

�e _`�)�� P�L2�� ;7�m A<�m.
�'?��� MNO�� PD6��2�� u^7�� �?@ ;$�7m x _�$�� �% (&' �1C� �"'

��"s [�1�� yz� {| [�1�� yz� }�?'� Pwm�L�� J�%k� �V�n �o�p� P��V%
��bO 
� �~�*) P�<�L��.

P;	H �	� �"s �H�7% H.,'��� ���,�� �1C� E� ��BT� ;<�� x !�./< 4�
�L��2% }�?'� Pu^7�� �?@ �#$ ��LT�D�:�7$ g."s ��B�� H.,'��� ��,�z�

�� E\�6�� ;�#' ��"$ PHg�6�� ;<.72�� ;2���� [�1�� E\�6�� �.� *'�% �<�%� [�1
;�%��k� J.#���� [�1�� E\�6�� ;�%�v.b�/,�� ��� W�YH P�%z� F#$ H.,'����

;�%��k� E�%Hg J� ;�%�v.
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;�#'� ��#��� -���H��� ;�#' x ;#�� ;�%��k� E�%Hg J� ;�%�) �1C� �"'
 J.#$� b�/,�� ���� P�<��� �.0� ���Hg 5�,  ��.m !,$H ��� ;�%�q� PE\�6��
&�7��� j�.� 
� �g��� 
�� PF���.
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D��\ ��#$� �"s ����� �#$ J����� 5�i�� &3 �� P�T���� +H 
 �"��
��� �%� P���� D7^0� :E�.2�� u^7�� �?V  "Hg�iT� x -�/i��� rH��T� P;I�6��

 u<��� -�.0z� �#$ �% ;�H�6% ;��Hg ." �Y��,2�� c�� �% �'l,�� .@ D2% ��h���
 ;������� ����� �% ��g�$ NK �"�  ;�<��� ;��.i�� �,1�� c�� �V��� d�#�0.� ���

�� _\�6�� j�gz�� .D�%�� �% �� ;�"#$ ;�H�6% A � �,< E� u^7�� �?@ ;��7m d3,�� 
B�% �% �2 ��� N� ;��.0 -���Hg �% E.���^�T� D%�� �% ��� ;<�<.� ;��.0 -��

 E.#�i,T� PE.26,T� j���6�� >��6< �% �#$ E�6<�/�� D%�� �% ��$ �% P;������ �����
�#�� D�#$ 
� �#0 w2�� 
� �2���� .����� ��� u<��� -�.0z� �#$ Ez ���a��

�6  P;��.i�� &%��T�� 5*V)z� D%���,��� D�����Hg ���3O�� ��3<� u^7�� �?@ *� 
 
� &3/� D#' �?@� P;�#"�% ;�#�#¡ 5*V)� �% �i��� D��� &0� �% ���� �#$ ;<�a2��

D,2%� 
���.
x u^7�� �?@ �a,2<�#i  ; �O �~.#,�� ;%�6% �"V67��.

�&��'�:/� x ��77� �"V#�) 
� E� ��'� PF6#,��� ���.,�� �$ d��¡ �V� � E\�6�� ]
���2� &� H.B,� �� bh,� �� D ��� ��7,� E� �$ .D�,�~� ¢�<.�,�� �#$ �$ d��¡ £

��� �#$ ;<�H��� ���v �,V< D�� x -�j��6�� �#$ ��� D2�� ¤�/�� d2���� PD�V2%�
 ;<����� ���v -�j��6�� �#$ �,V<.

)*+
� ,
-�:
� ��62<���^7% -�%�6% �$ �"V�  d���¡ F�"#$ ¥H��� ;�����
 Pr��T�� P�B6T�� P����� P-.i��� PW�/�2��� PAB2�� j�3$l' -�.0z�� �<.�,��

���p�� j�%�6�� �2$ r��T� ; ��% ;�/�'�.
)*+
� .�/
�:
� ��62<���^7% P�¦�/�0� ������ rH��§ �$ �"V�  d���¡

&#��� }�?'�.
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�% �%�6,T� �0� E� �"V�  d2���� �% Q�.Ol% ;������ ���^#� �<.�,��� ;������ &@�
+���� D� �#1,� d��' �?�� �.h#�� ���.�� .�@��¨ ���� -�1LT� �"V�  ©dL����

 >?�@ E� d�2���� P5*"��� j�B��� ��6��� g�3��� ��q�' ����� c�� x E.��p�
j�%�6�� ��� �V2�� ª#Bi% �.� �� �O E.1� E� ���� 4 -�1LT� x ��� �O �� P

AB2�� ;6<�m.
�0�1�:�Y�,2�� �@� �V�  d2���-��0.,��� �% x �Vi«� ���� Pu��7�� �V��� &0� ���

F#<:
�� N�2�� x j�.� �e �*� ��� 
�z� D�H.0 �#$ ��¬./s ��*< �% [�1�� E\�6�� E�

 j�gz� ;6<�m .� �m�.% �% b�' x ;�<��� 5*V)z� -�7��� �2 ��� D��� �T u^7�
 &Y��z� .�� ; ��T� +��� �� u^7�� �?@ E��u<��� -�.0z� �#$� �<.�,�� �#$ .

;�4g 5H��3��� !�� 4 �­�h�� -�.0z� �#$ �% 5�6#,T� ���p� -�^#Bi% ;�4g E��
 �<.�,��� ;������ j�"#$ �% �%®�6,T� -�^#Bi% .�,2�� �� ��,O4� �7� E�� �Y

 �F���� &1L� �",�% .@ �¯� E.��p� �V��� °&0.� ��� }#�� u^7�� �V��� &�0.� ���
 ABM2�� ;6<�m �#$ .;"®$�%� 5�$��% &Y��� 4� F@ �% ;�<��� ;��.�i�� 5*V)z� E��

 ;#<�� E.1� ��� P ;<�<.�,�� ;��.�i�� ;<�a2�� F��.2#�–��� ®�l�–F²6#,�� �$
% ;V �LT�� j�gz� ¤�B� �T���� j��6�� >�. � �.

�H�7% H.,'��� ���,�� �1C� E� �% ��BT� ;<�� x !�./< 4� ;�	H �	� �"s P
u^7�� �?@ �#$ ��LT� .Hg�6���7$ g."s ��B�� H.,'��� ��,�z� D�L��2% }�?'� 

�<.72�� ;2���� [�1�� E\�6�� �.� *'�% �<�%� P[�1�� E\�6�� ;�#' ��"$ ;��%�v ;
P;�%��k� J.#���� [�1�� E\�6�� �%z� F#$ H.,'���� ;��#1� b��/,�� ��� W�YH

 P;�%��k� E�%Hg J� ;�%�v P�<��� �.0��q� }�?';�%� ;�'H�7T� x �;�#�� ;��#' 
��#��� -���H����P �<��� �.0� ;�#'��� E\�6�� J.#$� b�/,�� ��� ��.�m _�$H �?

F��� ���Hg 5�,  &�7��� j�.� 
� �g��� 
�� P.
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Besm Allaah Ar-Rahman Ar-Raheem 
(In the name of Allah the Most Merciful the Most Compassionate) 

Research Abstract  

Praise be to Allah and peace be upon Prophet Mohammed and 
his followers. This research is entitled “Articulation & Letters’ 
Characteristics in Early References; A Comparative Study with 
Modern Phonology”. The purpose of this research is to verify 
certain results reached by modern phonetic references with regard 
to number of Arabic alphabet and the Quranic performance of 
these letters. The nature of this research required to conduct an 
academic comparison between the early literatures of our 
ancestors concerning phonetic facts and the literatures of modern 
phonetic specialists related to phonetic studies of Arabic letters as 
well as comparing the two teams’ outcomes with the mastered 
reciters who have a connected link “sanad” to prophet 
Mohammed (Peace be upon him). As modern phonology depends 
on using equipments and phonetic laboratories, this research 
adapted the newest technology of analytical laboratory sets in the 
theoretical aspect.  

The reach consists of an introduction, two chapters, and a 
conclusion.  

The Introduction discusses topic of succession “tawator” and 
oral reception “talaqi” and how scuh two factors protecting the 
Quran letter from change, replacement, development, or 
effacement. After that I tackled science of reciting the Holy Quran 
“tajweed”; importance and methodology. I stated the difference 
between tajweed and recitations science that the former pays 
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attention to academic aspect whereas the later cares for narration 
aspects.  

The first chapter is divided into two sections tackling basic 
introductions to the science of reciting the Holy Quran “tajweed” 
and phonology such as pronunciation organs, breathing, phoneme, 
letter, syllable, articulation, how to determine the articulation 
whether by the early scholars or modern scientists.  

The second chapter is divided into two sections discussing 
letters articulation and their characteristics as well as causes.  

In addition, I explained that the early scholars of Arabic 
language and tajweed descriptions were inspired by the lingual 
reality the arabs talked. I also discussed the problems facing by 
modern scientists in certain Arabic letters such as “Djeem”, 
“Ddad”, “Qaf”m tta”, and “Hamza” showing that such problems 
are not more than a disagreement between them and the early 
scholars  around a term or a difference in methods of 
pronunciation.  

The conclusion contains the most significant results the 
researcher reached.  
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�T���� +H 
 �"�� j���7�z� ³��O ��#$ ��#�,�� °³�� 5�i�� &3 �� P
�"s �2�7�� ����� �#��p� ®�h�� J�%�� P �#��T�� �%� ���� D7^0� D�\ �#$� P

���P
D�  P ;�����k� -�h#�� D�#$ J.6� �?�� �¥ź� �.h#�� -.i�� &²�"©� H��^,<

 E.#V¨� E."#�<� P E.~�/,<� ¥�2��.
�e �®7�©< -�.0� F@ ;h#�� d��' ���� �7(B�� �"  P �Vo��µ� �$ J.� &' F�

 A�#�,< �"�  ;0�O� P ;�~z� �% b7' ���v ;��.i�� ;<.h#�� �.^7�� �a¡ E�
 [�1�� E\�6�� ���� �V2%.

©d�Hg �� d2' �T�–
��� 
� &3/�–��U�C ��<.�,�� �#$ �,' �%
 ��L�� P ;�<��� ;��.i�� -���H��� +�^0� E.��p� D7,' �% �#$ �#(m� E� d77��
 �V"1�� P ;������ ����� NK �"�  �V��� �.#0.� ��� �Y�,2�� c�� !,L@g� �%

�� H.B,��� ����� c�� �#$¶#�D)R(�M�h,��.
��� �#µ� d��'�� H��� j4¹@ �V%�� ��� �� F�� º�Y��' ;h#�� E� �.

 J�¦� �¦�.0� �L� .. ªi�� ©��  .. bh,�� H.B,�..�.�� .�@� P ���2� &�
 �%� P +�B«� -��� �#$ �� P J.��� ;)H���� �^i/�� ;h#�� �#$ �<g�� .� ª�^0

 ��.�� º�a� D�  �?�� .V  [�1�� E\�6�� j���� 5j��� A� �� H.B,�� �?@ E.1< E�.
A#B2T� �?@ �%� ��% »���� E� ��3,�� �?�� u^7�� �?@ 5�1  -��©�

 -���Hg �% E.��p� D%�� �% ;�/#O �%� P ;<�<.�,��� ;��.i�� �2 ��� -��B�%

 
)R(5H�7$ E.���¶p� &"�,�<) :�$ ��3  (��6< E� ª�^i�� b7�,��� P;"�6,�% bµ F@� :�D¶#��.
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j����6�� >���6< �% �#$ E�6<�/�� D%��� �% ��$ �% P;������ ����� MN� ;��.0
 �#�� D�#$ 
� �#0 
� �.�H 
� �@�2� &i,T�� ¢ E.26,T�.

�a�� &�%��T�� 5*�V)z� J���,��� ���� �� u<��� -�.0z� �#$ Ez ��
 ;�#�#^,�� 5*V)z� �#$ ;<�a2�� D����Hg H�7,O�� ��3<� u^7�� �?@ *�  �6  P ;��.i��

;�#"�T� .D,2%� 
��� 
� &3/� D#' �?@�.
c �< 4� P [�6#� ���V2% J�V< 4 u^7�� �?@ E� 
� �2@ >.�� E� M����

��<�H ;�6�6�� j�H� F���� D,<�µ� P ����� �"V2% ¼��@ �#$ b�< &� P u<�^#� ..
 bµ 4 ;6�6��.

�.6< �� �@��� J�' &�� �%� " :u^7�� 5���� ��"Y�g ;6�6�� .���.���
� ½� ;6�6� �V2% ;6�6�� &a,  P �V#' ;<H�7,$� ;�"#��� AY�6�� E� &¡ G�O� �Va

 �).� �¯�� P ;6#B% ;6�6� �#��� x W�#  ���� P &",p� biT� W/2� �3�� P �V#s
 j�Vq�� �7i�,T� E�@�� x ;6#BT� AY�6��")R(.

"¾H��B�� ��<�q� H��i�� ��� ��H.T� H�i�� �� ;'��T� E� ���.���
 �% E�M�©̂ �< E.a �p�  P �",X� ;%��� ;<H��o &�' ��#m 
� �� �2T� »�m

<?�� ¤�*�� �%� P ¾H�m �<�µ��% 5���� �6/< �� P ¤��� �<�m &' j�H� E��¿��<
 j�27�� �% �1I� ;2��l"B�� A6| �?�� H��6,�4� �% �V%*#< .E.�.| H.B,�� 5�$g�

 D�� +�i� �� �"$ -�$�"q� E.)��©<� P &�1�� 
� E.'��� ��� �a �p� ��
7,�� �% �����\ ��H���1� >H��1�� ��H.T� �#$ �.1��� ;��,� g.'���� g."q�� �À#

 �#$ �a �p� E�t�©< H.B,�� 5�$g Ez }��� P ;�����k� -�1#T�� b1/,�� &²B�©<
�V%.�iO ;^#��l� ªÀ#�,�� 
� �� ��� �?@ x E.)�,^�  P �V�/�� �$ �� ���

 �@�?% �% E. �B,�< �% ;��Hg� .E� �� xH.�B,�� 5�$�� �a �p� ;��V%

 
)R(g.E��� J� );h#�� x u^7�� �@�2%(Á9ÂÃ ; �6��� H�g PRÃÂÂ�@SR�:� j�3�7�� H���� J–

+�hT�.
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��"�  ��L��� ��3�� �m�.% 
� �",X� D®72©�� P �VY�.#µ �% ��� 
� �@�B3�
 E.7#�,�< .x j�67�� �1�� P �7��q� �% &' x E. �B,% �).< E� F��7B�� �%�

>��� Ä�i#�� P ��"Y�g Ä�i#� }�� &'")R(.
"� ©���i�� �,L< �% ��'��� [�6�� �6,�4� H.i$ x �<�q� ��2$� P ��

 �F�/� �o� x E.1< �*hT�� ���3�� Ez ¢ �*h�� x ;oH��,T� -�H�3�� j�6,��
 &�3 z� .�@ D��l� A�"��� >H.�C� �.6��� D��,, 4 P H��,O4� D�  D�#$ ��i<
 PE���z� ��'� x ���h�� Do�/< ������ ���%� E.1� ��.6�� 5H�3� Ez� P ª#0z��

 W��� D'�� �� D� ?Oz� x H��«� D� ��,< �����,��")8(.
E�.2�� u^7�� �?V  "�34�56 7 �38��
� 56�*'� 9 :�+*
�
 ;5�<'�

 #���� :�� -� =>? @& ��5��&".�Y��,2�� c�� �% �'l,�� .@ D2% ��h���
 ������ ��% ��g�$ NK �"�  ;�<��� ;��.i�� �,1�� c�� �V��� d�#�0.� ���

����� _\�6�� j�gz�� ;��� .;��"#$ ;�H�6% A � �,< E� u^7�� �?@ ;��7m d3,�� 
 ��% E.����^�T� D�%�� �% ��� ;<�<.� ;��.0 -��B�% �% �2 ��� D%�� �% ��
 >��6< �% �#$ E�6<�/�� D%�� �% ��$ �% P ;������ ����� N� ;��.0 -���Hg

�� 
� �2���� E.#i,T� P E.26,T� j���6���#�� D�#$ 
� �#0 w2 .��#$ Ez ���a��
 �?�@ *�  �6  P ;��.i�� &%��T�� 5*V)z� D%���,��� ���� �� u<��� -�.0z�
 5*V)� �% �i��� D��� &0� �% ���� �#$ ;<�a2�� D����Hg ��3O�� ��3<� u^7��

D,2%� 
��� 
� &3/� D#' �?@� P ;�#"�% ;�#�#¡.

)R(��� �"s �"s)�i��� ;%`� (�% Å�1$ H�g �C�2�� PRÂSRR.
)8(�)�T�D�/� ÁR8.



ل

A�B�'� �CD�
�CD�A�B�'� :

RS&0� -�/i��� rH��"#� ª�^i�� AB2�� E� E��7� [�1�� E\�6�� �$ �� g D� 
���.,��� �2���.

8Su^7��� �<�) E.%�6,T� D%�� �% E� E���.
9S�<g.�"#�� ��<.�,�� ���,#� ;�<��� Hg�iT� ��~� ��� ;q��% )�<.� j�"#$

 [�1�� E\�6��.(
ÃS% �i��� �2� D%��� �% c�7� �<��,�� ;�#�#¡ 5*V)� �.
ÆSE����� P �^i/�� -�.0z ���p�� j�%�6�� �0� �� ;�H�6% �#$ D��",C�

 �V2�� �"�  ��,O4�� ¤�/�4� D)��.
ÇS_\�6�� j�gz� �$ ���p� �,' c�� x -gH� ��� ��@�/T� c�� ª�^i�

 �0��T�.
:S� P ;��.i�� ;��H��� Hg�i% �% ��H�i% �<.�,�� �#$ �,' g�",$� ��%z� .@

 �.�2,$� �<?�� �@ 5j��6��� j�gz� j�"#$ E� �� ¢ ���p� �% b�' D#/µ� �?��
 ;i��O ;��.0 �¦���Hg d��1  ¢ j�gz� ;^0� P AB2�� ª�^i,�.

#$%
� 5�CE"� ��%4� :
RS-�.0z� �#$ x �<.�,�� j�"#$ D� J�� �% `���� .
8Sk ;�|�L,�� H.i��� ;�#"�T� ;��H��� ���) `���� ��$ gH� ��% ;^0 -�7�

�%�6,T� .
9SD�,7�� ��%� -���.�i�� �#$ x ��a2�� ���q�� _\�6�� j�gz� �� È����

 }�?� ;��,2� r���#� �<.�,�� j�"#$ �% E.%�6,T�.
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Point/Apcx/Tip 

m� P	&;��� P	&;��� Lips 
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في البحث  الأجهزة المستخدمة
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������� ��	
 �	�
(Visi Pitch) vp 6087 
�	
 ���������

�	��� ���:
����	 �
 ��
�� �����:

������� ����(Input Module).
���� �!"#� $��%
 ����(Processing 

Unit).
�	�� � !"#� :
 &��'(� ��)*# +,- �
 ����.%�
 $
��/#� ��0�1�� $��

+,2#�.
$�� ��	%& !"#�'	�	( :4
� 56� 7*8� 9: ;<�� �
 ����..

)*+
 �(�,:
�+,2#� =�/� )��?5�!
 (� ��"/�<�6$��%A� &��'( BC D#���C� ��)#.
�7��� E���
���%
� �0�1�� F"�. &��')#�G H$���%
 ���� BC 7<5. 

�� �!"#�.
�7*I� =�/��0�1�� JKL 9M� ;�<�N� $1�1 O*P 5
Q�# R�!K,0 �
*!*S� H

4
� T#� U�5V �P.
�9M� ;<�N� $1�1 O*P 51W
 =��X�<� U�5V �P ���)#� ����S E�� 

D*!*S ��5A�.
�	��� "-�./:

��$!Y�)��� ��6�ZN�:
�$!<�<[� $K\'#� +<��
 ;Z] =$!.�)#� ��"�[� $6_6` ��P ÷I� �
�#�0�).

�b�<[� $K\'# c0�!%A� d�5e-�=



��f 

b�<[� $K\  J65
 g�Kh 0_	–b)b�<[� $K\ (�

b�j
$Q�2
 :b=��)#� k �5
l m#� b�<[� ��K\  ��P.

��)#� ��n# c0�!%A� d�5e-� =
��)#� ��1 J65
 g�Kh 0_	–b)��)#� ��1(�

b�j
$Q�2
 :b=�5
l m#� ��)#� ��1 g�Kh ��)#� k.

���)#� ��1 +<��
 =��)#� ��1 g�Kh ÷Pk ���n#� J�o��
 ��
p�*qA� ��)#�.

�!\.��5. BC ��5. �
 b�<[� $K\  F.
�OKQ%#� $K!/#��r s�[� $K!/#�� b�<[� $K\'#.
�� ��1� $!<�<[� $K\'#� p�Z�5Z�[� �� �t[� 51WA� �P ��)#.
�0�
u� $"Z  =�)#� $,�q#� $"Z !.$!<�<� $6_6` O*P c��S m#� $.
�b�K
A� $"Z  =$!.�)#� $,�q#� $"Z  $!<�<� $6_6` O*P c��S - m#�.
�v,�#� $"Z $=$!.�( $,�V c� ��	� =�P $"Z .
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0�.1� 2	(3& �	�
(Aerophone )
�	
 �������4�

�	��� ���:�
 ���
 ��
��:
�������� ����.

p� �!"#� $��%
 ������.
�5�	�� � !"#� :6& 7.8�9:

١-w [�� Ev#� O*P Jo�. $
�Kx.
٢-��)*# +,-(Microphone)
٣-y���r� +\�z# +�,-(Pressure 

Transducer)
٤-y��r� $P5< b�!/# +,-(Air Flow Transducer)

8 +,��*#�� $
�K�#� {_|��

��X�<� 7
Z!# H��P�, O*P }~"�
 g�0` O*P $#�K.
:5	%& !"#� '	�	($�� �� )<=� >?	@� :(B*
 C.�D�:

١-A� J
 7
�%�� ��� 4
� 56������ ���� �
 $*<5A� ��
�*%.
٢-9M� ;<�N� $1�1 (Screen).
٣-E���#� �!.�v
 $��#(Keyboard).
٤-$!Z!Y5#� $��%A� ����CPU (Central Processing Unit ).

)*+
 �(�,:
١-Ev#�� w [� O*P $
�K�#� Jo�.� HA� ��)#�6 Uq'�p�*q.
٢-��)#� ��"/�<�6 +,��*#� =�/.0C� H$!Z!Y5#� $��%A� ���� BC D#�<.
٣-� 7*S� JK������� ���� �
 $*<5A� �� �!"# $�1�1 O�*P 5�
Q.� H

��!'�'
 �2� 9M� ;<�N�:
•��)#� ��1 ��'
SPL (Sound Pressure Level)
•y��r� +\o ��'
(Air Pressure Level)
•y��r� p�!Z � ��%
 ��'
(Air Flow Level)

٤-���S ��t 9M� ;<�N� $1�1 O*P 5
Q. m#� ��!'�'A� {_| �2� �

�.5(�� �6 D%o�6 p�*qA� ��)#�.
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٥-k {0��
lC� p��*qA� ��)#� E!, p�Z� $!Z!Y5#� $��%A� ���� =�/.
���	 �0�(.

)9�E(F� �	��� "-�./:
� ��
�� �_r �
'
 ���%�
 ���!:

١-�G
� H(IJ9:
�y��r� p�!Z � ��%
(Air Flow)
�y��r� +\o(Sound Pressure)
���)#� ��1(Sound Pressure Level)
���)#� $6_6` 0��/
(Pitch)
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٦-��"�[� �y�vx $!.�)#�)Glottal efficiency(



��� 

�MN�� 2	(3& �	�
 6200-2 Nasometr 
�	
 �������O�

�	��� ���:
����	 ��
�� �����:

١-������ $P�Kh)Input module(
٢-���� �!"#� $����%
 $��P�Kh

)Processing Unit(
6& 7.8�9� �	�� � �
.+P:

•��)*# �q,- O*P c��] 7
�� )w [� ��)# +,- ���)# +,-�
 Ev#� (!6 7)v.Ev#�� w [� �6 Jo�. ��P�, �K
'.

•&��'()External module ( �q,2#� �
 $
��/#� $!.�)#� $,�q#� $��%A
.

P6& 7.8�9� '	�	($�� ��	%& �
.+:
•9: ;<��.
•7*8)Interface card ( ��|0�
lC� �� �!"#� 7!*��6 =�/� &��')#� 7���

$1�n#� O*P.
+
 �(�,)*:
١-� b�5#� O*P 7
�N� Jo�� ���P�/#� }"�. �!

Ev#�� w [� �6 p�Z� �
 ��K�*# �#`� H
�)#� $,�q#�R�%
 Ev#�� w [� �
 $	0��� $!..

٢-��)#� $,�V 7/'6 ��q,2#� =�/�)acoustic 
energy ( 7�*8 BC Ev#�� w [� �
 $	0���
 ��)#�)Interface card. (

٣-��0�1�� JKL 7*I� =�/� R�!K,0 �
*!*S�)Digital processing.( 
٤-$'\#� $	0� �����6 4
� T#� =�/�)Nasality ( $�,�V $"Z  b�!/6 �#`�

	0��� ��)#� BC w [� �
 $)w [� +Ev#�($1�n#� O*P �|5
Q�� H
�51�"
.

٥-Y��'#� 0�
l�6 4
� T#� =�/�$!Y�)�C ��6�Z�� ��!'�'
 �0�)6 4.



��� 

�	��� "-�./:
١-k =�X�Z� ��)#� ���	 5��/. $!*KP )Voice quality(.
٢-��)#� $'X'� �2P k =�X�Z�)Nasality therapy(.
٣-y�~'\#� ���([� k $'\#� b�!, k =�X�Z� $�#�� �#_x� ��5?�� $#��

;!x5�#�.



��j 

QG�8�� RM@� S?�� 
Electro – Palatograph Dp-20 

�7���
 �5
�#� �'N� E<�0
dp-20 R��	 �!v
 0�
lC k

'#� $!*K%#� $!Y5
 �0�)6 $!q/
��!.�)#� ���"# �#_x� H

���v#� k R��	 �!v
 �
?
� p�!P Oo5A �v!l�#� Uq'#

$!%KZ#� $,�P�� �P $��'#� H
���
����#� 7*���n#� ��

)Cerebral Palsy ( ��
 ��'N� $!'"# �/*�� {�n�#�

;*)#� .��? �#` BC $?�oC
 ����PC �2� �
 ;�0��#�

#�� ��)#� ;%*� R�!#: �0�)
0�� 7�!|�. ���PC k R�F"x R�

Oo5A�.
��Cdp-20 5
Q� ��
 $�!/q'#� $!*K%#� y�'�� ;*)#� �'N�6 ��Z*#� y�/�#�

 ��
�� $"!x5. �Ko ���	�A� $%6�q#� ��? �#` BC $?�oC ��
�� �_| �2�
 +'\KA� 7!�Z�#� +�51�)Disk ( $�!�'N� ��0��1�� 7!�Z�6 ��
�/�

 �
'�������PC G�5�� �5
 R�!#: �.

�	��� '�E(F:
١-����X�6 =��/�� U�q'#� �
� k �'N�6 ��Z*#� �
2. �0�( �5%�

���P� +'\KA� +�5n#� O*P ��
�*%A� ��'P $�!�'N� ��0�1�� �5P
Uq'#�.

٢-BC $! ��#� E~Z/ ���$]51)Frame ( ��t �Y�5n#� {_| �
 $]51 7x�
�P $*)v'
 �0�)6 �
o5P 5�
Q� ���
�� �_�| ��? �#_6� H �|F�



��� 

�*< 7�n6 $	5X�ZA� $*�
¡# $!/q'#� �-�/� -� $,�#� �
 ���A �o���
7!*��#� k.

٣-2� �6 0�!��-�=�5	�.2"#� �5P ���P� ��P5< �:�� ����"*# �!��
 ��P5< �2�6 �T�XA� ��'¢!%#� JKZ�j/j–j/£–j/j�$! �� ¤� H

�)#� ���S ��tA� �$'!%#� �
 +/? p�*q.
٤-*%A� �5%�� ��¥ ��
�� k ��	�A� +'\KA� +�5n#� ���K � ¤� ��
�

$#�
Z6 �
P�	5�<�.
٥-��'� 7!(�. $! ��
C Uq'#� O*P �
 ¦�X1 ;�0�. ��� k���t `C §

����
� ¨��v
 ��5S U�5V �P ���"�
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