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� �

  طوايبية زوجة د.طيار شهيناز

  2 جامعة وهران

Résumé :                  � �
Nous avons tenté grâce a cette étude clinique de démontrer l’impact de 
la rééducation orthophonique des troubles vocaux de type CHEP en 
milieu hospitalier algérien, pour cela nous avons utiliser un outil 
informatisé conçu pour  nous donner des informations objectives, ses 
données nous ont permis de comparer un échantillon vocal avant et 
après rééducation  
Orthophonique. 
����

: laryngectomie partielle, cancer du larynx, troubles de la  Mots clés
voix , CHEP, analyse acoustique de la voix.

1�M�M�M�M �Z�òß†Ôß�Z�òß†Ôß�Z�òß†Ôß�Z�òß†Ôß� �� �� �� �
�óÜÇ��îÛ� bî�Ðã� aŠqc�Ú�m��Ûa� òîz–Ûa�Ý×b’½a�åß� ñŠvä§a�æb�Š���nÈí
�ñ�Đ¨a�ÝßaìÈÛa�ð…bÐm�ð‰ëŠšÛa�åß�ÙÛˆÛ� Léi�´Đî�a�óÜÇ�Ýi�ÁÔÏ�lb–½a
�òÛby�¿�Lòßb�Ûa�pbqìÜ½a�Öb’än�aë�LÞìzØÛa�L´�†nÛa�bèàçc�åßë�éqë†§�òí…û½a

Šug� kuìn�í� òÔĐä½a� êˆç� ¿� â‰ë� †uaìm�õaì�� b�b–÷n�ü� òîyaŠu� òîÜàÇ� õa
�åßë� Lsîj¨a� āŠ½a� ‰b’ãa� òu‰…� óÜÇ� ÑÓìní� ÙÛ‡ë� òîÜ×� âc� òîöŒu� òÔíŠĐi

�ÑíŠÈm�â†Ôã�òyaŠ¦a� êˆ��òÈöb’Ûa�pbÐíŠÈnÛaïØÜ½a�æb�y�†Ûb���bèãc��nÈí�ìèÏ
�œíŠ½a�…bÈi⁄�aˆçë�ñŠväzÜÛ�ïöŒu�ëc�ïÜ×�ÉĐÓ�ëc�ÊŒã�¿�Ýrànm�òîyaŠu�òîÜàÇ
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Lpì½a� ŠĐ�� åß��õb�äÛa� åß� Šr×c� ÞbuŠÛa� †äÇ�āŠ½a� aˆç� ‰b’nãa� †¬� bäãc� bà×
òä��´Èi‰c�å��†Èi�ò•b�ë1N�� �

���ð…ûem�beèãhÏ�Þby�ðc�óÜÇë�L‰bßŒ½a�òÔĐäß�¿�pbãb�Š�Ûa�ÙÜm�kÜËc�t†¤
�…ìuìi�‰ìÈ’Ûa�ëc�æ‡þa�ëc�ÕÜ§a�¿�âüe�ëc�ÉÜjÛa�¿�òiìÈ•�ëc�pì–Ûa�¿�ò¡�µg

�eÈi�¿�Å§a�õì�Ûë�NÕÜ§a�¿�â‰ë�������ŠÈe’í�æc�ÝejÓ�Še’näm�†eÓ�beèãhÏ�Læbeîyþa�œ
�ÒŠ��åß�æb�Š�Ûa�åß�ÊìäÛa�aˆç�—î‚’m�áníë�NāaŠÇþa�ÙÜm�åß�ðdi�œíŠ½a

��kîj�I��ñŠvä§aë�æ‡þaë�ÑãþaORL��ÙÛ‡ë�ñŠvä§a�óÜÇ�Êý�⁄a�Þý��åß�H
�åØ·�NÑãÿÛ�ïÈ™ì½a�Ší†‚nÛa�†Èi�Ñãþa�Þý��åß�Ý�†í�æŠß�‰bÄäß�âa†‚n�bi

—zÏ�åß�kîjĐÛa���keîjĐÛa�xbn°�†Óë�N�c�æë…�ñŠvä§aë�âìÈÜjÛaë�Ñãþa�åß�Ý×
���oe¤ë�pbeîÜàÈÛa�òÏŠË�¿�ÙÛ‡�áníë�LŠè�a�o¤�bè–zÐÛ�òîvî�ã�òîäîÇ�ˆ�c�µg
��������áevy�òeÏŠÈ½�òîe�î�bäÌßë�òeîÈĐÔß�òÈe‘c�µg�xben°�†eÔÏ�ÙÛˆ×�NâbÈÛa�Ší†‚nÛa

Ûa�—zÐî��bà×�NxýÈÛa�ÁĐ‚îÛ�LéÛ�ñ‰ëb�a�òv�ãþa�Þbyë�æb�Š�Ûa�ÕäÈÛa�kîjĐ
����òÈe‘c�µg�xben°�†eÓë�LāŠ½a�‰b’nãbi�øjäm�†Ó�òšíŠß�òíëbÐàîÛ�†ÔÇ�ðc�åÇ��brybi

ê‰b’nãü��bÇìî‘�Šr×þa�æbØ½a��nÈm��Ûaë�´nöŠÛa�ìÜ��åß�†×dnÜÛ�‰†–ÜÛ�òîäî�.� �
�kj�m��Ûa�òíŠvä§a�pbyaŠ¦a�Êaìãc�åß�Êìã�óÜÇ�bãŒ×‰�†ÔÛ�ò�a‰†Ûa�êˆç�¿

pì–Ûa� ôìn�ß� óÜÇ� pbiaŠĐ™a� ��ÖìÏ� bß� ïöŒ¦a� ðŠvä§a� Þb–÷n�üa� ïçë
� Êìã� åß� ïÔÜy(CHEP)��óÐ’n�½a� ¿�´•ìzÐ½a� õüûç� åß� ÝÐØnã� bäãc�sîy

N�Êì™ì½a�aˆ��bÓì’m�bã…a‹�bß�aˆç�paìä��œÈi�ˆäß�éîÏ�÷‰b¸�ðˆÛa� �
�ôìn�ß�óÜÇ�âbç�laŠĐ™g�åß�òîöŒ¦a�òíŠvä§a�òyaŠ¦a�†Èi�œíŠ½a�ïãbÈí

�émüëbª�æìØm�sîy�pì–Ûa�éãþ�oibm��Ëë�÷ìàèß�pì•�åÇ�ñ‰bjÇ�òîmì–Ûa
�áÜØnî��òÛb§a� êˆç�¿� Lòîmì•�‰bmëc�æë†i� Lòîmì•�‰bmëc�æë†i� Lòîmì•�‰bmëc�æë†i� Lòîmì•�‰bmëc�æë†i�áÜØm�sîy  (C. TESSIER ) �åÇ

�Êìã�åß�ïöŒ¦a� ñŠvä§a�Ý•dn�ß�pì•(CHEP) ��Šr×þa�—öb–¨a�æc��nÇë

1 - �LïØÜ½a�æb�y�†Ûb�2006�N˜�˜�L34M35



 27دراسات في العلوم ا�نسانية وا
جتماعية ع

177 

�÷Š¦a�ôìn�ß�óÜÇ��j×�ÝÜ��…ìuë�Éß�òÐîÈ™�|j–m�sîy�ñ†’Ûa�æìØm�òib•g
�Ðãë�“uc�|j–í�sîy�ï1N� �

�óÜÇ�˜ìzÐ½a�ñ†Çb�ß�¿�‰ì�a�aˆç�¿�ïãìÏì�‰þa�—n‚½a�ÝàÇ�ÝrànîÏ
�Ý–znã�óny�÷Š¦a�Ýí†Èmë��ñ†’Ûa�¿�Êìäm�µg�òÏb™g�LòîÔĐäÛa�pa‰†ÔÛa�òíìÔm

NÝîº�æbØß⁄a�‰†Ó�óÜÇë�oibm�LÉĐÔnß��Ë�Êìà�ß�pì•�óÜÇ� �
�—n‚½a� óÜÇ� †i� ü�ÙÛˆÛ� Ýíì�� ÝàÇ� ïöŒ¦a� ñŠvä§a� Ý•dn�¶� ÝÐØnÛa

a�ïuýÇ�Þì×ìmëŠi��a�Óg�åß�åØàní�óny�éÜàÇ�¿�ïvèäß��æìØí�æc�ïãìÏì�‰þ
���Nòí…b–nÓ⁄aë�òîÏbÔrÛa�LòîÇbànu⁄a�éÏëŠÃ�ñbÇaŠß�Éß�òÛbzÜÛ�Ýrßþa� �

�´–n‚½a�õb�c��×c�†äÇ�å�ìÛa�x‰b��¿�bèi�bäàÓ��Ûa�bämb–iŠm�Þý��åß
I�†î�Ûa�áèäîi�åß�ÉÜjÛaë�pì–Ûa�pbiaŠĐ™g�¿ALLALI André�¿�—n‚½a� H

� òä�� ¿� —i�i� bäàÓ� sîy� bîãìÏì�‰þa2013��ÕîÓ†m� üëc� ÙÛ‡� bäÛ� |à�Ï
�xýÇ�¿�òîvèä½aë�òîàÜÈÛa�ÖŠĐÛa�lb�n×g�µg�òÏb™g�Êì™ì½a� aˆç�¿� bämbßìÜÈß
�µg�òÏb™g�LÞb�a�aˆç�¿�´–n‚½a�Šè‘cë�Þëc�ô†Û�òîÈÜjÛaë�òîmì–Ûa�pbiaŠĐ™⁄a

� òĐ’äß� pbîÔnÜß� ñ†ÈÛ� bã‰ìšy� ÙÛ‡I� ‰ìn×†Ûa� ÒŠ�� åßLE HUCHE 

FrancoisH���ðˆÛaë��ðŠmbîãìÐÛa�¿�´–n‚½a�´�ãŠÐÛa�õbj�þa�Þëc�åß��nÈí�ðˆÛa
�òä��¿ë�LbäÈuaŠß�¿�bçbãŠ×‡��Ûa�òîÛë†Ûa�pbÐÛû½a�åß�†í†ÈÛa�Š’ã2014��bäØ·

I�ê‰ìn×†Ûa�†äÇ�—i�i�âbîÔÛa�åß(CREVIER BUCHMAN Lise��bçbãŠ×‡��Ûaë
Ûa� bämb�a‰…� ¿�pbiaŠĐ™üa� Þb©� ¿� ´rybjÛa� �×c� åß� �nÈm� bšíc� ïç� LòÔib�

� óÐ’n�ß� ¿� ÙÛ‡ë� òîmì–Ûa(Gorges POMPIDOU)��aˆç� bäÛ� |�� sîy
Nbär¡�Êì™ì¶�ò•b¨a�pbßìÜÈ½a�Þ…bjni�—i�Ûa� �

�ÁjšÛbi�ë� BïÈßb¦a�b‘bi�óÐĐ–ß�B�ïÐ’n�ß�¿�òîäè½a�bän�‰b¾�ó�äã�æc�æë…
ñŠvä§a� ë� æ‡þa�Ñãþa� òzÜ–ß��laŠĐ™þa� aˆç�óÜÇ�ÒŠÈnÛa� åß� bäØ·�sîy

�åíˆÛa� õbj�þa� bäöýßŒÛa�ÝšÐi�ÙÛ‡��ë�éi�ïãìÏì�‰þa�ÝÐØnÛa� � òîãbØßg�ÙÛˆ×ë

1 - TESSIER C., 2010, P. 51
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�´ãìÏì�‰þa�ÙÛˆ×ë�òî°Š’nÛa�òîjĐÛa�òîybäÛa�åß��´nß�åíìØm�bääíìØm�¿�aìàçb�
òîuýÈÛa�òîybäÛa�åß�ÝšÐÛa�á��ÉuŠí�ðˆÛa.

�� �
2�M�M�M�M ò�a‰†Ûa��pbî™ŠÏë�òîÛbØ‘üaò�a‰†Ûa��pbî™ŠÏë�òîÛbØ‘üaò�a‰†Ûa��pbî™ŠÏë�òîÛbØ‘üaò�a‰†Ûa��pbî™ŠÏë�òîÛbØ‘üa����ZZZZ� �� �� �� �

�òîãìÏì�‰þa��ò�a‰†Ûbi�ò•b¨a�bär¡�òîÛbØ‘g�òËbî–i�bäàÓ�Õj��bß�Ý×�óÜÇ�õbäië
òíŠvä§a� òyaŠ¦a� †Èi� pì–Ûa� pbiaŠĐ™ü��ÊìäÛa� åß� òîÔÜ§a� ÖìÏ� bß� òîöŒ¦a

(chep)�ZïÛbnÛa�ìzäÛa�óÜÇ
ÞbÈÏ� ‰ë…� òÜàÈn�½a� òîãìÏì�‰þa� pbîäÔnÜÛ� Ýç� J��Ý•dn�ß� pì•� ´�¤� ¿

ìÐÛa�ïöŒ¦a�ñŠvä§a�Êìã�åß�ïÔÜy�Ö (CHEP)_� �
J�paì•þa�Ýîv�m�†Èi� bèîÜÇ�Ý–znã��Ûa�wöbnäÛa�´i� bß�òÛa…�ÖëŠÏ�Úbäç�Ýç

_éníbèã�¿ë�ïãìÏì�‰þa�ÝÐØnÛa�òía†i�¿�BpaŠiB�òî©Ši�ÞbàÈn�hi�òí…bîÈÛa� �
ZòîÛbnÛa��pbî™ŠÐÛa��òËbî•�����òÔib�Ûa��püúb�nÛa��óÜÇ�õbäië� �

�½a� òîãìÏì�‰þa�pbîäÔnÜÛ� æìØm� JÞbÈÏ� ‰ë…� òÜàÈn��Ý•dn�ß�pì•�´�¤�¿
�Êìã�åß�ïÔÜy�ÖìÐÛa�ïöŒ¦a�ñŠvä§a (CHEP)N� �

�J�paì•þa�Ýîv�m�†Èi�bèîÜÇ�Ý–znã��Ûa�wöbnäÛa�´i�bß�òÛa…�ÖëŠÏ�Úbäç�æìØí
Néníbèã�¿ë�ïãìÏì�‰þa�ÝÐØnÛa�òía†i�¿�BpaŠiB�òî©Ši�ÞbàÈn�hi�òí…bîÈÛa� �

Èi� áí†Ôm� Þëbzä�� ò�a‰†Ûa� êˆç� Þý�� åàÏ�püúb�nÛa� êˆç� óÜÇ� ÞìÜ§a�œ
NïöŒ¦a�ñŠvä§a�Þb–÷n�a�æa†îß�õaŠqg�ÙÛ‡�åß�´jËa‰� �

3�M�M�M�M ZszjÜÛ��òî�b�þa��áîçbÐ½a�†í†¤ZszjÜÛ��òî�b�þa��áîçbÐ½a�†í†¤ZszjÜÛ��òî�b�þa��áîçbÐ½a�†í†¤ZszjÜÛ��òî�b�þa��áîçbÐ½a�†í†¤� �� �� �� �
JZñŠvä§a�æb�Š�ZñŠvä§a�æb�Š�ZñŠvä§a�æb�Š�ZñŠvä§a�æb�Š� (cancer du larynx)�����æìØí�ñŠvä§a�òÔĐäß�¿�â‰ë�åÇ�ñ‰bjÇ

òî�b�þa�é™aŠÇc�åß��LñŠvä§a�òÔĐäß�¿�„bÐnãa�…ìuë�ÉÜjÛa�òiìÈ•�pì–Ûa�ò¡
òiìÈ•�NÞbÈ�Ûa�Éß�ÑíŒã�L�ÐänÛa

JZñŠvä§a�Þb–÷n�gZñŠvä§a�Þb–÷n�gZñŠvä§a�Þb–÷n�gZñŠvä§a�Þb–÷n�g(Laryngectomie) �Z�Z�Z�Z�püb§a�œÈjÛ�ñŠvä§a�Þb–÷n�a�ání
�paìĐ��åß�ñìĐ��òîÜàÈÛa�êˆç�Ýr·�sîy�Lòrîj��òîãb�Š��âa‰ëc�åß�ïãbÈm��Ûa
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�Þb–÷n�g�ÙÛ‡�åÇ�wnäíë� LïöbàîØÛa�ëc�ïÇbÈ‘⁄a�xýÈÛa� éîÜí�†Ó�ðˆÛa�xýÈÛa
g� ìšÇ� µg�œíŠ½a� æa†ÔÏ�ÙÛˆÛ� LòîöŒuë� ëc� òîÜ×� òÔíŠĐi� õaì��pì–Ûa� ‰a†•

�ëc�â‰ìÛa� òÛa‹hi�xýÈÛa�æìØíë� bèîÜÇ�ÃbÐ§a�æb�Š�ÜÛ� ñŠØj½a�püb§a�¿�ÝšÐí
NñŠvä§a�Š•bäÇ�ïÓbi�óÜÇ�æbØß⁄a�‰†Ó�ÃbÐ§a�Éß�ïÇbÈ‘⁄a�xýÈÛbi� �� �� �� �

JïöŒ¦a� ðŠvä§a� Þb–÷n�gïöŒ¦a� ðŠvä§a� Þb–÷n�gïöŒ¦a� ðŠvä§a� Þb–÷n�gïöŒ¦a� ðŠvä§a� Þb–÷n�g Êìã� åßÊìã� åßÊìã� åßÊìã� åß IIIICHEPHHHH����ZZZZ�ñŠväzÜÛ� Ýßb×� �Ë� ÊŒã� ìç
ß�ÊìäÛa�aˆçë�†Èi�Š’näm����Ûa�òíŠvä§a�âa‰ëþa�püby�óÜÇ�ÕjĐß�Þb–÷n�üa�å

�sîy�Lòí‰bßŒ½a�òÔjĐÛa�òib•g�òÛby�¿�ÕjĐm�òîÜàÈÛa�êˆèÏ�ñ…ë†ª�Õ�bäß�pa‡�ëc
� ÊŒã� ání� ïÓ‰†Ûa� ÒëŠšÌÛaëëëë�ò�Š‘þa� ïÛbèuŠ�� bãbîyc� L´îmì–Ûa� åíŠmìÛa

ĐÛa� †ya� bãbîyc� LïÔÜ§a� ÒëŠšÌÛbi� ÃbÐnyüa� áníë� Lòîä�bjÛa�áÄÈÛaë� ´îÛbèuŠ
N‰bßŒ½a�æb�Ûë��ïßýÛa � �

� � JZpì–ÛaZpì–ÛaZpì–ÛaZpì–Ûa(Voix)  �åÇ� ñ‰bjÇ� ìçë� LâýØÜÛ� òîÈà�Ûa� ñŒî×ŠÛa� pì–Ûa� �nÈí
�òÇŠ�i� òîmì•� òuìß� �Ç� Š’nämë� áÜØn½a� áÏ� åß� †Ûìm� õaìèÜÛ� òîiˆiˆm� ò×Šy

340�æb�ã⁄a�åÇ�æb�ã⁄a�bèi�Œîàní��Ûa�Ýöb�ìÛa�´i�åß�òÜî�ë�ìç�ÙÛˆ×�LbqOâ
æaìî§a�åÇL��éãc�óÜÇ�ÒŠÈí�bà×�åÇ��Ìníë�ðŠvä§a�pì–Ûa�pa‰a†•g�åÇ�wmbã

NïÐãþa�ÑíìvnÛaë�áÐÛa�LâìÈÜjÛa�LòãbãŠÛa�ÑíëbvnÛa�ÕíŠ� (LE HUCHE F., ALLALI A., 

1999, P. 11) �
JpbiaŠĐ™apbiaŠĐ™apbiaŠĐ™apbiaŠĐ™a����pì–Ûapì–Ûapì–Ûapì–Ûa: (Dysphonie)ZZZZ�òÐîÃìÜÛ� áöa…� ëc� oÓûß� laŠĐ™a� ìç

ëc�Lé�Ðã�˜ìzÐ½a�ÒŠ��åß�b�ì�ª�æìØí�Lòîmì–Ûa��Lïu‰b¨a�éĐîª�ÒŠ��åß
�sîy�Lpì–ÜÛ�òîöbíŒîÐÛa�pbÐ–Ûa�åß�òÇìà©�ëc�òÐ•�…b�Ï�éãc�óÜÇ�ÒŠÈí�bà×

Nðì™ìÏ�ÝØ’i�éÛbàÈn�aë�ïmì–Ûa�ÒŠÈnÜÛ�áîÄäm�õì��†uìí(LE HUCHE, 

ALLALI,  1990, p. 71)� �� �� �� �
�ò�a‰…�ìç�Z����(analyse acoustique)�Zpì–ÜÛ�ïöbíŒîÐÛa�ÝîÜznÛa�Zpì–ÜÛ�ïöbíŒîÐÛa�ÝîÜznÛa�Zpì–ÜÛ�ïöbíŒîÐÛa�ÝîÜznÛa�Zpì–ÜÛ�ïöbíŒîÐÛa�ÝîÜznÛa����J�

õbäqc� ïãb�ã⁄a�pì–Ûa�� énÜyŠßòîÛbÔnãüa��a†ànÈß�Éßb�Ûa� æ‡c� µg� áÜØn½a� áÏ�åß
Nòîmì–Ûa�óäjÛa�ÝîÜ¤ë�ò¦bÈß�ání�bènĐ�aìi��Ûa�ñŒèuc�óÜÇ� �

(pitch) Zï�b�þa�ŠmaìnÛaZï�b�þa�ŠmaìnÛaZï�b�þa�ŠmaìnÛaZï�b�þa�ŠmaìnÛa����J����
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L (FO)�eib��ŒßŠíë�òîãbrÛa�¿�òîmì–Ûa�‰bmëþa�‰aë…c�Êìà©�ï�b�þa�ŠmaìnÛa�Ýr¹
N(pitch) �÷bÔmë�éîÜÇ�ÕÜĐm�bà×�LŒmŠ�biaá�

�éuë�óÜÇ�ÑÓìnmë�ïmì–Ûa�ÝÈÐÛa�òÓb��pì–Ûa�ñ†‘��îÔmZpì–Ûa�ñ†‘Zpì–Ûa�ñ†‘Zpì–Ûa�ñ†‘Zpì–Ûa�ñ†‘����J
�ñ†’Ûa�÷bîÓ�ñ†yë�Læbîyþa�kÛbË�¿�ð‰bßŒ½a�o¤�õaì�a�ÁÌ™�óÜÇ�˜ì–¨a
�´i�ŒîànÛa�óÜÇ�bã†Çb�m��Ûa�òîÇìäÛa�Ýr·�bèãc�bà×�L�bÈÛa�µg�òj�ã�Þbjî�í†Ûa�ïç

NÑîÈšÛa�pì–Ûaë�ðìÔÛa�pì–Ûa����
4�M�M�M�M ��æbØßë�òäîÇ��æbØßë�òäîÇ��æbØßë�òäîÇ��æbØßë�òäîÇ�õaŠug�õaŠug�õaŠug�õaŠug����szjÛaszjÛaszjÛaszjÛa :

½a�ìçë�éîÏ�òîäè½a�bän�‰b¾�bãc†i�ðˆÛa�óÐ’n�½a��¿�szjÛa�òäîÈÛ�bã‰bîn�g���ò��û
�†í†znÛbi�ŠöaŒ¦a�òíüìÛ�òÈibnÛa�†àª�ð†î��òí†Üji�òÈÓaìÛa�Bb‘bi�óÐĐ–ßB�òîöbÐ’n�g

� ñŠvä§aë�Ñãþa� æ‡þa� òzÜ–ß� ¿ (ORL)�òîöbÐ’n�⁄a� ò��û½a� êˆç� ášmë� L
���bäu�Zòzäuc�òÈi‰c�˜b���bäu�LpbîÜàÈÛa�òÏŠÌi�˜b���bäu�LÞbuŠÛbi�˜b

ñŠvä§aë� Ñãþa� æ‡þa� k�� Z´–n«� åß� á�ÔÛa� æìØníë� NÞbÐ�þbië� õb�äÛbi�L
´îãìÏì�‰c� ´–n«� L´Û†î•� L�ÝÐØnÛa� ání� sîy� L´™Š¾ë� ´îãb�Ðã� ´–n«

�ÕçaŠ½a�ÝÐĐÛa�ô†Û� bèÇaìãc�ón’i�pì–Ûa�pbiaŠĐ™g�ÙÛˆ×ë�áà–i�´ib–½bi
N†‘aŠÛaë� �� �� �� �

��szjÛa�òäîÇ�oÜ��bàäîiòÈ�mòÈ�mòÈ�mòÈ�m�ÊìäÛa�åß�bîöŒu�ñŠvä§a�òÜ•dn�ß�püby
  (CHEP)�sîy�´i�bß�òîyaŠ¦a�òîÜàÈÛa��õaŠug��2009�ë2012���òzÜ–½a��Ðäi
óÐ’n�¶�����b‘bi�óÐĐ–ß� L�bß�áèn���ëa�í�‰ì×‡�szjÛa�püby�Ý×�æb×�sîy

�´i-45�67�–ß�pbiaŠĐ™a�ðc�åß�æìãbÈm�ü�áèãc�bà×�Lòä��òÔĐä½a�—¥�òjyb
NñŠvä§aë�Ñãþa�æ‡þa

5M �Zòß†‚n�½a�szjÛa�ña…c�Zòß†‚n�½a�szjÛa�ña…c�Zòß†‚n�½a�szjÛa�ña…c�Zòß†‚n�½a�szjÛa�ña…c� �
�ÕîÔ¤�Ýuc�åß� ò•b�� ña…c�óÜÇ�…bànÇübi� bäàÓ�ïãa†î½a� bärzjÛ� bãõaŠug�†äÇ
�b½ë� LbèîÛg� Þì•ìÛa� †íŠã��Ûa�wöbnäÛaë�pbßìÜÈ½a�óÜÇ�Þì–§aë�szjÛa� òî™ŠÏ

ì–Ûa�pbiŠĐ™⁄��òîãìÏì�‰þa�ò�a‰†Ûa�bän�a‰…�Êì™ìß�æb×�ÙÛˆÛ�bã†ànÈmbÏ��p
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�pì–Ûa�òÈîj��Þìy�pbßìÜÈß�bäÛ�â†Ôm��Ûaë�pì–Ûa�÷bîÔi�âìÔm�ña…c�óÜÇ�ðc
I�ÒbîĐ½a�‹bèu�Þý��åß�ÉibĐÛaë�ñ†’Ûa�ÊbÐm‰üasonagraphe�‰…bÓ�éãc�sîy�LH

�LŠmaìnÛa�Lñ†½aI�òîmì–Ûa�ñŠçbÄÜÛ�òãìØ½a�…bÈiþa�Êìà��ïãbîjÛa�ÝîrànÛa�õbĐÇg�óÜÇ
i�âìÔã�áq�LHòÈ�Ûa�pýîv�nÛbi�bèãŠÔã�bç†Èië�åí…bÈÛa�˜b‚‘þa�åß�ò÷Ï�Ýîv�n

òîãìÏì�‰üa�òÛbÐØÛa�†Èië�ÝjÓ�bèîÜÇ�Ý–znã��Ûa��Ûa�—–§a�…†Ç�…†−�sîy�L
bèi�âìÔã�LNbç‰ìĐnÛaë�—–§a�‰aŠØm�Lbèm†ß� �

�ñŠ‘bjß� éîÏ� bäÜv�� ðˆÛa� ŠmìîjàØÛa� ‹bèu� ÞbàÈn�a� � bäÛ� kuìn�g�ÙÛˆÛë
bÈÛa�püb§bi�ò•b¨a�paì•þa�ÝîÜznÛ�bäÜàÈn�a�bäãc� bà×�Lòí…bîÈÛa�püb§aë�òí…

I� òîiì�b§a� òî©�Ûa� bèîÜÇ� bäÜ–¤� �Ûa� paì•þapraatH� L�òÜè�� òÜî�ë� sîy
�ZÒŠ�� åß� éÇa��a� �� Lpì–ÜÛ� ïöbíŒîÐÛa� ÝîÜznÛa� ¿� ÞbàÈn�üa

IP.BOERSMAI�HD.WEENISH��Ûaë�âa…��ßa�òÈßb¦�pbîmì–Ûa�†èÈß�¿�H
ãbàrÛa� ¿� êúb’ãg� ��éÐöbÃë� åßë� òîmì–Ûa�pbîĐÈ½a� Ý×� ÝîÜzni� âìÔí� ìèÏ� Lpbäî

�õaì�� pì–Ûa� pa�ßa‰bi� ÑÜn«� ÷bîÓë� âýØÜÛ� òîmì–Ûa� pa‰b‘üa� õbäi� ñ…bÇg
Nï™Šß�ëc�ð…bÇ�æìØí� �

�Lñ†’Ûa�†¬�ÝîÜ¤ë�÷bîÓ�åß�wßbã�Ûa�aˆç�bäÛ�|à�í��Ûa�—öb–¨a�´i�åß
�bäí†Û�ÙÛ‡�µg�òÏb™g�÷Š¦aë�ÊbÐm‰⁄a(shimmer)�ãë�éi�†–Ôa�òÈ�Ûa�pbiaŠĐ™

�bßc  jitter) � (��Nòí……�Ûa�pbiaŠĐ™übi�˜b��ìèÏ� �
� òîmbßìÜÈ½a� ò©�Ûa�¿� ñŠÏìnß� ñ†í†Ç� Š•bäÇ(praat)��ïÐîĐÛa�æbîjÛa� bèäîi�åß

(spectrogramme)� L� ïee�be�þa� ŠemaìenÛa� æbîei(pitch contours)��ïãaìjÛa
��òeîemìe–Ûa (formant contour)�ñ†’Ûa�æbîi�LI(intensity contourN� �

I� ïmbßìÜÈ½a� âbÄäÛapraat� òîmbßìÜÈ½a� ò©�Ûa� ÕÏë� ÝàÈí� H(window)�bà×� L
�aˆ��òÛìÔäß�ñŠ‘bjß��Ë�òîmì•�pýîv�nÛ�ïmì–Ûa�ÝîÜznÜÛ�ôŠ�c�òîãbØßg�Úbäç
�wßbã�Ûa�aˆç�µg�b�b�…gë�òÛbÔäÛa�Ñmaì�a�åß�ñŠ‘bjß�paì•c�Ýîv�m�Ýrß�âbÄäÛa

NbèÜîÜ¤�ání�óny� �
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� �
6�M�M�M�M ÇÇÇÇZbèÜîÜ¤ë�szjÛa�wöbnã�āŠZbèÜîÜ¤ë�szjÛa�wöbnã�āŠZbèÜîÜ¤ë�szjÛa�wöbnã�āŠZbèÜîÜ¤ë�szjÛa�wöbnã�āŠ

�ïãìÏì�‰þa� � áîîÔnÛbi� ò•b¨aë� òîãa†î½a� ò�a‰†Ûa� wöbnã� āŠÈi� âìÔä�
� Êìã� åß�ïöŒ¦a� ñŠvä§a� Ý•dn�ß�ô†Û�pì–Ûa�pbiaŠĐ™ýÛ(CHEP)��ónyë

�pbmì–ß� òqýq� ÞbàÈn�bi� bäàÓ� òÔÓ†ß� òÐ–i�laŠĐ™üa� aˆç� ò�a‰…� åß� åØànã
��ïçë(A) (O) (I)�ˆÛaë��ò�a‰†ÜÛ�â†‚n�½a�óÜÇ�êbäÔj��ðòÈ�mòÈ�mòÈ�mòÈ�m��òí…bîÇ�püby

�´i� bß� b÷íŒu� ñŠvä§a� òÜ•dn�ß 2009�ë2011��´i� bß� bèä���ëaŠm�sîy45�
ë67�� bäàÓ� ò�a‰†Ûa� êˆç�āŠÌÛë� Lòä��bäÛ� oz�� òîÇýĐn�g� ò�a‰…� õaŠuhi

�bèîÜÇ� bäÜ–¤� �Ûa� wöbnäÛbi� bèã‰bÔä�� �Ûa� òîÈuŠß� pbßìÜÈß� óÜÇ� Þì–§bi
NbîãìÏì�‰c�bèi�bäÜÐØm��æc�bß†Èi�áq�ÝjÓ�òí…bîÈÛa�pübzÜÛ� �

ZòîÛbnÛa�Þëa†¦a�¿�bèîÜÇ�bäÜ–¤��Ûa�wöbnäÛa�æŁa�â†Ôä�� �
I�áÓ‰�Þë†uI�áÓ‰�Þë†uI�áÓ‰�Þë†uI�áÓ‰�Þë†u01Û�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�ZHÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�ZHÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�ZHÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�ZH�òmì–àÜ�òmì–àÜ�òmì–àÜ�òmì–àÜ(A)� �� �� �� �

�—öb–¨a�—öb–¨a�—öb–¨a�—öb–¨a
òîöbíŒîÐÛaòîöbíŒîÐÛaòîöbíŒîÐÛaòîöbíŒîÐÛa

Öbî�Ûa �……�Ûa
ï�b�þa� �
(HZ)

ñ†’Ûa� �
( dB)� �

�î¦a� �
)٪(

Šàî’Ûa� �
)٪(� �

�wîvšÛa��qdm�òu‰…
òàÌäÛa�óÜÇ� �

( dB)
� �� �� �� �

[a]� �
ð…bÈÛa� �160.84� �77.59� �0.37� �4.4� �18.84� �
ÝjÓ� �0� �64.89� �6.2� �21.35� �1.88� �

†Èi� �110.47� �72.841.526.6112.61

�Þý��åß�bäÛ�´jmòmì–½a�Šè¦a�âa†Èãg�êýÇc�‰ì×ˆÛa�Þë†¦a[a]��†¬�sîy
� eÛ�ðëb�ß�ïãìÏì�‰þa�ÝÐØnÛa�ÝjÓ�ï�b�þa� ŠmìnÛa� òàîÓ0�Hz��óÜÇ�Þ†í� aˆç

ðc�…ìuë�â†Ç��eÛ�òíëb�½a�òîÈuŠ½a�òàîÔÛbi�éã‰bÔã�b½�‹aŒnçg160.84�HzN� �
�òÛb§bi�ïãìÏì�‰þa�ÝÐØnÛa�†Èi�bèîÜÇ�bäÜ–¤��Ûa�áîÔÜÛ�òj�äÛbi�bßc�bäÄyü

�åß�ÝÔnãgë� Šè¦a� ŠèÃ�sîy� òàîÔÛa� ÊbÐm‰g0��µg110.47 Hz�ÝÔnãg�ïÛbnÛbië� L
Nå’��pì•�µg�÷ìàèß�pì•�åß�émì•� �
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�Á�ìnß�ÝÔnãg�sîy�püb§a�áîÔÛ�ÊbÐm‰g�ÅyìÛ�pì–Ûa� ñ†‘�—±�bàîÏ
�åß��wöbnäÛa64.89�µg�Þbjî�…72.84�NÞbjî�…� �

���îvÜÛ�òj�äÛbi�òj�äÛa�bäÜv�6.2�٪�ÙÛ‡ë�ÝjÓ�Ûa��bàäîi�LïãìÏì�‰þa�ÝÐØn
�µg�oÜÔnãg�ïãìÏì�‰þa�ÝÐØnÛa�†Èi1.52٪N� �

�òj�ã�ïãìÏì�‰þa�ÝÐØnÛa�ÝjÓ�Šàî’Ûa�òàîÓ�¿�bäÜv��bà×21.35٪��†Èië�
ÝÐØnÛa�ïãìÏì�‰þa�òj�ã�6.61٪�óÔjmë�êˆç�òàîÔÛa�bß†äÇ�bèã‰bÔã�òàîÔÛbi�
òîÈuŠ½a�òjíŠÓ�a†u�bèäß�IN4.4٪H� �

všÛa��qdm�òu‰…�òàîÓ�oÜÔnãg�åß�òàÌäÛa�óÜÇ�wî1.88��µg�Þbjî�…12.61�
�ïçë�òîÈuŠ½a�òàîÔÛa�åß�òjíŠÓ�òàîÔÛa�êˆç�óÔjmë��Þbjî�…18.83�NÞbjî�…� �

�áÓ‰�Þë†u�áÓ‰�Þë†u�áÓ‰�Þë†u�áÓ‰�Þë†u)2(�òmì–àÜÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�Z�òmì–àÜÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�Z�òmì–àÜÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�Z�òmì–àÜÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�Z(O)

�—öb–¨a�—öb–¨a�—öb–¨a�—öb–¨a
òîöbíŒîÐÛaòîöbíŒîÐÛaòîöbíŒîÐÛaòîöbíŒîÐÛa

Öbî�Ûa�……�Ûa
ï�b�þa� �
(HZ)

ñ†’Ûa� �
( dB)� �

�î¦a� �
)٪(

Šàî’Ûa� �
)٪(� �

��qdm�òu‰…
îvšÛa�óÜÇ�w

òàÌäÛa� �
( dB)

� �� �� �� �
[O]� �

ð…bÈÛa� �180.29� �79.43� �0.32� �4.27� �20.53� �
ÝjÓ� �0� �65.29� �7.51� �22.28� �2.79� �

†Èi� �116.09� �73.711.446.5413.54

�paŠi� òî©Ši�óÜÇ�…bànÇ⁄biòmì–½a� òj�äÛbi[o]�����Šè¦a�âa†Èãg�ÙÛˆ×� bäÛ�´jm
ß�ïãìÏì�‰þa�ÝÐØnÛa�ÝjÓ�ï�b�þa�ŠmìnÛa�òàîÓ�bäÜv��sîy�eÛ�ðëb�0�Hz��aˆç

� eÛ� òíëb�½a� òîÈuŠ½a� òàîÔÛbi� éã‰bÔã� b½� ‹aŒnçg�ðc� …ìuë� â†Ç�óÜÇ� Þ†í180.29�
HzN� �

�ò•b¨aë� ïãìÏì�‰þa� ÝÐØnÛa� †Èi� bèîÜÇ� bäÜ–¤� �Ûa� áîÔÜÛ� òj�äÛbi� bßc
�åß�áîÔÛa�ÞbÔnãg�bäÜv��òí…bîÈÛa�püb§bi0�µg149.34 HzN� �

¿� êbäÜv�� bß� Ýrß�ÙÛˆ×�ÅyìÛ�pì–Ûa� ñ†‘�¿��oöb•[a]��áîÔÛ� ÊbÐm‰g
�åß�oÜÔnãg�sîy�püb§a65.29�µg�Þbjî�…73.71NÞbjî�…� �
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�òàîÓ�bäÜv���î¦a�áîÓ�òj�äÛbi7.51٪�ÝjÓ�ÝÐØnÛa�ïãìÏì�‰þa�†Èi�ÝÐØnÛa�
ïãìÏì�‰þa�bäÜv��òàîÓ�1.44٪N� �

�b½�pì–Ûa� ñ†‘�laŠĐ™g� òu‰…�÷bîÓ�Ýr¹�ðˆÛaë� Šàî’Ûa� òàîÓ�ošÐ®g
ÐØnÛa�†Èi�áq�ÝjÓ�bèã‰bÔã�åß�oÜÔnãg�sîy�ïãìÏì�‰þa�Ý22.33٪�µg�6.54٪�N� �

�sîy�pì–Ûa� òîÇìã� éîà�ã� bß� ëc� òàÌäÛa� óÜÇ�wîvšÛa� �qdm� òu‰…� ÉÐm‰g
�òàîÓ�åß�ÝÔnãg2.79�µg�Þbjî�…13.54�òíëb�ß�òîÈuŠ½a�òàîÔÛa�æc�sîy�Þbjî�…

�eÛ20.53�NÞbjî�…
I�áÓ‰�Þë†uI�áÓ‰�Þë†uI�áÓ‰�Þë†uI�áÓ‰�Þë†u3�òmì–àÜÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�Z�H�òmì–àÜÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�Z�H�òmì–àÜÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�Z�H�òmì–àÜÛ�òí…bîÈÛa�püb§a�wöbnã�āŠÇ�Z�H(I)� �� �� �� �

b–¨ab–¨ab–¨ab–¨a�—ö�—ö�—ö�—ö
òîöbíŒîÐÛaòîöbíŒîÐÛaòîöbíŒîÐÛaòîöbíŒîÐÛa

Öbî�Ûa�……�Ûa
ï�b�þa�
(HZ) 

ñ†’Ûa�
( dB)�

�î¦a�
)٪( 

Šàî’Ûa�
)٪(�

��qdm�òu‰…
�óÜÇ�wîvšÛa

òàÌäÛa�
( dB) 

����
[I] �

ð…bÈÛa�182.01�73.76�0.74�6.4�19.85�
ÝjÓ�0�69.51�6.85�18.51�2.32�

†Èi�120.70�72.45 1.08 6.5 13.79 

�òmì–½a�òj�äÛbi[i]�����a�pì–ÜÛ�òÜrà½a�´jm�paŠi�òî©�Û��bäÛbàÈn�g�†Èi�…b§
� Šè¦a� âa†Èãg� ÙÛˆ×� bäÛ�ÝÐØnÛa� ÝjÓ� ï�b�þa� ŠmìnÛa� òàîÓ� bäÜv�� sîy
� eÛ� ðëb�ß� ïãìÏì�‰þa0�Hz��éã‰bÔã� b½� ‹aŒnçg� ðc� …ìuë� â†Ç� óÜÇ� Þ†í� aˆç

�eÛ�òíëb�½a�òîÈuŠ½a�òàîÔÛbi182.01�HzN� �
a�ÝÐØnÛa�†Èi� bèîÜÇ� bäÜ–¤��Ûa�áîÔÜÛ� òj�äÛbi� bßc�bäÄyü�òÛb§bi�ïãìÏì�‰þ

�åß� òàîÔÛa�oÜÔnãg�oÈÐm‰g� òÛb§a�áîÓ�æc0�µgHz120.7�pì•�|j•c�ïÛbnÛbië
[i]������òÔib�Ûa�paì•þa�Ýrß�å’��pì•�µg�÷ìàèß�åß N� �

�oöb•�¿�êbäÜv��bß�Ýrß�ÙÛˆ×�ÅyìÛ�pì–Ûa�ñ†‘�¿[a]�����ë�ë�ë�ë[o]��ÊbÐm‰g
�åß�oÜÔnãg�sîy�püb§a�áîÔÛ69.51 �µg�Þbjî�…72.45 �…NÞbjî� �



 27دراسات في العلوم ا�نسانية وا
جتماعية ع

185 

�� sîy� �îvÜÛ� òj�äÛbi��eÛ� òíëb�ß� ïãìÏì�‰þa� ÝÐØnÛa� †Èi� òàîÓ� bäÜv�
1.08٪� Nbàäîi�ÝjÓ�ÝÐØnÛa�ïãìÏì�‰þa�oãb×�énàîÓ�‰†Ôm�ei�6.85٪� L�òÛb§a�¿ë
òí…bÈÛa��òàîÔÛ�òíëb�ß�æìØm0.74 ٪N� �

�ïãìÏì�‰þa� ÝÐØnÛa� †Èi� áq� ÝjÓ� éã‰bÔã� b½� Šàî’Ûa� òàîÔÛ�ābÐ®g� bäÄyü
åß�oÜÔnãg�sîy�18.51٪�µg�5.5٪N� �

�òàîÓ�pì–Ûa�òîÇìã�éîà�ã�bß�ëc�òàÌäÛa�óÜÇ�wîvšÛa��qdm�òu‰…�¿�bäÜv�
�Þbjî�…2.92�� òàîÓ� bäÜv�� ê†Èi� bàäîi� LïãìÏì�‰þa�ÝÐĐnÛa� ÝjÓ�ÙÛ‡ë13.79�

�ïçë�òîÈuŠ½a�òàîÔÛa�åÇ�òjíŠÓ�òàîÔÛa�êˆç�óÔjmë�Þbjî�…19.85�NÞbjî�…
7�M�M�M�M ZwöbnäÛa�ò’ÓbäßZwöbnäÛa�ò’ÓbäßZwöbnäÛa�ò’ÓbäßZwöbnäÛa�ò’Óbäß� �� �� �� �

a�wöbnã�bä™ŠÇ�æc�†Èi��Ûa�wöbnäÛa�ÝîÜzni�ÙÛˆ×�bäßbîÓ�†Èië�òí…bîÈÛa�püb§
�Ý×�‰bjnÇg�´Èi�ˆ�c�Éß�bçbäÜv���Ûa�k�äÛa�áçc�µg�æŁa�ÖŠĐnä��LbèîÜÇ�bäÜ–¤
�k�äÛa� êˆèÏ� LszjÛa� püb¡� ò•b¨a� wöbnäÛaë� òÔîjĐnÛaë� òíŠÄäÛa� pbßìÜÈ½a

Nò�a‰†Ûa�wöbnã�òßbÇ�òÐ–i�Ýràn��ïÛbnÛbië�òÜßb‘�æìØn�� �
Üv�� †ÔÛ�ÝjÓ� ñŠvä§a� Ý•dn�ß� pì–i� ò•b¨a� òîöbíŒîÐÛa� áîÔÜÛ� ÊbÐm‰g� bä

�üëc�ÙÛ‡�´jníë� bèyb¬�åÇ��Èm��Ûaë�ïãìÓì�‰þa�ÝÐØnÛa�†ÈiëŠè¦a�‰ìèÄiŠè¦a�‰ìèÄiŠè¦a�‰ìèÄiŠè¦a�‰ìèÄi�
�eÛ�òíëb�ß�ïãìÏì�‰þa�ÝÐØnÛa�ÝjÓ�ï�b�þa�ŠmìnÛa�òàîÓ�oãb×�sîy0Hz��ÙÛ‡ë

� �ïçë� bçbäÜàÈn�g��Ûa� òqýrÛa�pbmì–½a�¿[a]� L[o]��ë[i]���—–y�ñ†Ç�†Èië
� òmì–½a�—¥�oãb×� ï�b�þa� ŠmìnÜÛ� òàîÓ� óÜÇc� bäÜv�� òîãìÏì�‰c[i]��oãb×ë

� ei� ‰†Ôm120.7Hz��Ûa� òîiŠÌ½a� ò�a‰†Ûa� oÔÏaë� bän�a‰…� æhÏ� xbnän�⁄a� aˆèjÏ� L
bèi�oßbÓ��òä��´îÈßbu�ñˆmb�c�åß�òãìØß�òîiŠÌß�s¡�òÓŠÏ2004��ò�a‰…�ïçë

ð‰ìnÛa�ðŠ×‹ìið‰ìnÛa�ðŠ×‹ìið‰ìnÛa�ðŠ×‹ìið‰ìnÛa�ðŠ×‹ìi��LåíŠ�eë�LåíŠ�eë�LåíŠ�eë�LåíŠ�eë½a�wöbnäÛbÏ�bèäÇ�wnäí�Šè¦a�òÐ•�æc�oäîi�bèîÜÇ�Ý–zn
��nÈí�ðˆÛa�ŠmaìnÛaïmì–Ûa�ÝîçdnÛa�òîàçc�åÇ�Š‘ûà×ïmì–Ûa�ÝîçdnÛa�òîàçc�åÇ�Š‘ûà×ïmì–Ûa�ÝîçdnÛa�òîàçc�åÇ�Š‘ûà×ïmì–Ûa�ÝîçdnÛa�òîàçc�åÇ�Š‘ûà×��æa†ÔÏ�òÛby�¿�æb×�sîy

�ï�b�þa�ŠmaìnÛa�æb×�sîy�òíìÐ‘�püb�‰g�åÇ�ñ‰bjÇ�ÝîçdnÛa�ÝjÓ�pì–ÜÛ�ïÜ×
FO��òj�äi0�NŒmŠç� �
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� †ÔÜÏ� ñ†’ÜÛ� òj�äÛbi� bßc� szjÛa� püby� áÄÈß� †äÇ� bènàîÓ� oÈÐm‰gy�sî
—¥�oãb×�oÜv�ß�òàîÓ�å�yc��òmì–½a[a]��åß�oÜÔnãg�sîy64.89��Þbjî�…

� òàîÓ�µg72.84��püb§a�ô†Û� a†Ç� bß� LïãìÏì�‰þa�ÝÐØnÛa� †Èi�ÙÛ‡ë�Þbjî�…
�ïãìÏì�‰þa�ÝÐØnÛa�†Èi�ñ†’Ûa�òàîÔÛ�ÉuaŠm�bäÜv��åíc�HòrÛbrÛaë�µëþa�I�µëþa

nÛa�ÝjÓ�wîv™�…Š©�åß�pì–Ûa�Þì¤�óÜÇ�Þ†í�ÙÛ‡ë�pì•�µg�ïãìÏì�þa�ÝÐØ
�òàîÔÛa� åß� �×c� ÝÐØnÛa� ÝjÓ� ñ†’Ûa� òàîÓ� oãb×� sîyI� Êìà�ßë� ‰ìè©� |™aë

� òàÌäÛa� óÜÇ� wîvšÛa� �qdm� òu‰…� æc� bà×� LHb�� òí…bÈÛa(HNR)��òÐ–i� oä�¤
� òàîÓ�¿� òÃìzÜß[i]� ��åß�oÜÔnãgë2.92��µg� Þbjî�…13.79��òàîÔÛa� I� Þbjî�…
�eÛ�òíëb�ß�òîÈuŠ½a20.53��HÞbj�í…NwîvšÛa�åß�pì–Ûa�‹ëŠi�óÜÇ�Þ†í�bß�aˆç� �

��ei�˜b¨a�ÉuaŠm�Ýîv�m�åß�ò�a‰†Ûa�êˆç�bäÛ�oz��bà×[a]�L[o]��ë[i]�
�åß��î¦a�òàîÓ�oÜÔnãg�sîy6.85%��µg1,08%��òmì–½a�¿[i]��óÜÇ�Þ†í�bßa�ˆç

ñ†’Ûa� òàîÓ�å�¤� L� eÛ� òíëb�ß� òîÈuŠ½a� òj�äÛa� æc�sîy0.74%L� L� � bà×�bäÜv�
a�áîÔÛ�ÃbÔ®g�eÛ�òíëb�ß�ozj•c�sîy�òmì–½a��ÐäÛ�Šàî’Û6.5%��oãb×�æc�†Èi
� eÛ� òíëb�ß18.51%� eÛ� òíëb�ß� òî•b¨a� êˆ�� òîÈuŠ½a� òàîÔÛa� æc� bàÜÇ� L6.4%�L

�Š•bäÈÛa� êˆç�áí†Ôm�†Èi�ïÛbnÛbië� Lï�b�þa�……�Ûa� òàîÓ�å�¤�óÜÇ�Þ†í� bß� aˆç
îãìÏì�‰þa� pbîäÔnÛa� òîÛbÈÏ� bänjqc� òîmì–Ûa� ò�a‰†Ûbi� ò•b¨a�pì•� ´�¤� ¿� ò

Nµëüa�bänî™ŠÏ�oÔÔ¤�æ‡g�LïöŒ¦a�ñŠvä§a�Ý•dn�ß� �
�ò¦bÈ½a� onjqc� †ÔÛ� ïöb–y⁄a� õŒ¦bi� ò•b¨a� òîãbrÛa� òî™ŠÐÜÛ� òj�äÛbi

�Úbäç�æc�òîàØÛa�pbîĐÈàÜÛ�òîöb–y⁄a�bèîÜÇ�bäÜ–¤��Ûa�wöbnäÛa�´i�bß�òÛa…�ÖëŠÏ
g�—zÐi�˜b¨aë� BÉÜjÛa�laŠĐ™⁄� Š‘ûßB� áÜ��ÕîjĐm�ôŠqg�¿� ÉÜjÛa�pbiaŠĐ™

�ÞbàÈn�g�†Èië��Léníbèã�¿ë�ïãìÏì�‰þa�ÝÐØnÛa�òía†itest de student ��oÔÔ¤�oÔÔ¤�oÔÔ¤�oÔÔ¤�bäÛ
� xbän�⁄a� bääØ¹�sîy� òî™ŠÐÛa� êˆç�püb§a� bèäß�ïãbÈí� æb×��Ûa�āaŠÇþa� æc
�òÛa…�òÐ–i�bèm†y�ošÐ®g�òí…bîÈÛa��l‰bÔm�òàîÔi�ïãìÏì�‰þa�ÝÐØnÛa�†Èi�ÙÛ‡ë

99%I�N(seuil de significativité� �
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�ò¦bÈ½a� Þý��åß�ÙÛ‡ë� òîãbrÛa� òîÇŠÐÛa� òîÛbØ‘⁄a� åÇ� òibu⁄a�—±� bàîÏ
�ÞbàÈn�g�ÕíŠ��åÇ�òîàØÛa�pbîĐÈàÜÛ�òîöb–y⁄a (test de student)�æc� bäÛ�´jm

�Úbäç�ÖëŠÏòÛa…òÛa…òÛa…òÛa…�����´i�bß�òí…bîÈÛa�paì•þa�Ýîv�m�†Èi�bèîÜÇ�bäÜ–¤��Ûa�wöbnäÛa
†i�¿�BpaŠiB�òî©Ši�ÞbàÈn�hi�—öb–¨a�œÈi�¿�éníbèã�¿ë�ïãìÏì�‰þa�ÝÐØnÛa�òía

Þ…bÈí�éib’m�bäÜv��sîy�ï�b�þa�ŠmaìnÛa�Ýrß�òîöbíŒîÐÛa80�%���Ûa�wöbnäÛa�òãŠÔ¶
�Þ…bÈm�oãb×�bèãc� bàÜÇ�LòîÈuŠ½a�áîÔÛa�Éß�ïãìÏì�‰þa�ÝÐØnÛa�†Èi�bèîÜÇ�bäÜ–¤

0%�NïãìÏì�‰þa�xýÈÛa�ÝjÓ� �
�� bäÜv�� bà×� Þa…�å�¤�Þa…�å�¤�Þa…�å�¤�Þa…�å�¤‰…� òàîÓ�¿� òàÌäÛa� óÜÇ�wîvšÛa��qdm� òu(HNR)�

� åß� Šr×di� ‰†Ôí78%��†Èi� bçbäÜv�� �Ûa� wöbnäÛa� Éß� òîÈuŠ½a� pbîĐÈ½a� òãŠÔ¶
NïãìÏì�‰þa�ÝÐØnÛa� �

�Ýv�ã���ñ†’ÜÛ�òj�äÛbiÞa…�å�¤Þa…�å�¤Þa…�å�¤Þa…�å�¤��ÉîĐn�ãë�ïãìÏì�‰þa�ÝÐØnÛa�†Èië�ÝjÓ�bèàîÔÛ
b×�ïãìÏì�‰þa�xýÈÛa�ÝjÓ�bçbäÜv���Ûa�áîÔÛa�æc�sîy�åß�ê��Ðm�ei�l‰bÔm�oã

90%���Ûa�|iŠÛa�òj�ã�ïÛbnÛbië�ò�ë‰†½a�pbmì–àÜÛ�òj�äÛbi�òí…bÈÛa�òîÈuŠ½a�áîÔÛa
Nñ�j×�åØm����ÝÐØnÛa�†Èi�bçbäÜv�� �

�´i�bß�‰ì–ª�å�¤�Ýîv�ni�òîöb–y⁄a�ò�a‰†Ûa�bäÛ�oz�2��µg7%��òj�äÛbi
Nò�ë‰†½a�pbmì–½a�Ý×�ô†Û���î¦� �
�òàîÔi�ÃìzÜß�å�¤�bäÜv��bà×12��µg16%��Šàî’Ûa�¿�ò�ë‰†½a�pbmì–½a�ÝØÛ

��l‰bÔm� ïãìÏì�‰þa� xýÈÛa� †Èi� bèîÜÇ� bäÜ–¤��Ûa� wöbnäÛa� éib’m� òàîÓ� æc�sîy
100%�}�òmì–½bi�ò•b¨aë�òîÈuŠ½a�áîÔÛaiN�{� �

�a†Ç�bß�ò�ë‰†½a�òîöbíŒîÐÛa�—öb–¨a�ÝØîÏ�òîãbrÛa�òî™ŠÐÛa�bäÛ�oÔÔ¤�†ÔÛ�ïÛbnÛbi
Ûa�—¥��Ûa�òî•b¨a�¿Nñ†’�� �

�
�
�
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