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ñû¸ûõ0õö~�óöY÷

<±~tSo=x|p¼1yyv³Èû�û{¸»²~xu¼vt�

1 1861~

õùó¹þ~{�ûñû¸üû|Õ³~õYw±~t|ÿs»sx²y^w�

}~÷Ï�1�Èõ~]{w1±~t²ÿswv{ï.õvëV²Ìt1Õ³{ûÈ²~�w�

ÿß�1ÿ�~ñû¸üûõx�·Ï~zt�Èõ~Õ³ûÈ²���q~²~wr»�

2 1914~

ºü¹øú²~³¿ýÝù{ûðùûü|O[�û~úóñm~}ÿýzyw1þüùû{�Þ²ØÞ

3 1938~

�¾��³¿ýÝù~}Ý�ßÞ}ë|¸�±~t²ÿsyw~þù~}ëÿÛþ�~t½º²ã×wv{o²_ýw1ñû¸
üûõ~õk|Õúóñ|ëwr»sx²~�w�
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2�³ü1÷ôÿ{{O÷ß|�ûu¼»�zy~ÿ{÷�|ßÿ1µ÷y»sx

3�1�12�~÷�²}�yoç�}ÿã1z¹s{ç÷~±~t1÷ô²�¾x
y»ÿã|ö_w}»

0úßÏÿ1�+2�+3�
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ww~}Õ Ow~}Õ OwÕû{¸svøþ
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}ó}�w{�ûñû¸üûõ}Õv

´½½ûóùÕ}ÿ70ÿ<CEO=
´½½ûóùÕ}ÿ70ÿVW30ml<CEO=

ûýûûÿ

³ë�f~³wßO1½ø_÷{ÿöy»³wî²f~³wßO1Ïû
�û}÷f~{�1ýÕ ~�wßO1ñû¸üûõ

­û­v

Õúóñûxö²�^wv_ýw�Þgòûòóø~Õúóñ|ë
ò÷û;{ztv»nu¼�krV÷�\ÿDistortion-product 
otoacoustic emission; DPOAE�~PO�170ÿ´½½ûóù~÷
P{¸ºÛ_~u~ß�~wÞÿw�2

;ñû¸üûõ~õkò÷û~rxtxO�Þq¹¼»2

ÿÞçþ{1­û­Ţ²��u¼1ûýûûÿ~o{²]_|r»¸v{´½
½ûóù�ñû¸üûõ~{û­ö[xwrº1ß�~éÞûÿ²º²|�±
»xs½wr»2

xs½|1�_}²1²q½³[xw1~ý´íW~÷öxts�¿{º´y
t²~{¹1÷�³}{¸»ÿëîu~xtv¿{º{�t²~²r»

�_}

o���}r~¿ÿ{~�_}~ś»þ|núxz»¿ÿ²ßýwvtzt
ÿÝûÿÿí_�2

ÿÿ�Ý�z�_}ÿ»þOn�

·÷ó¿1²úõ³ù½·üù÷�ÿ·÷ó¿1²úõ³ù½·üù÷�|r
¹¿¼»sx|r»~w1»ß²SV{Ìt1~ý1||ö÷1ÈwPO1×
ø{~u~|�±¹¼�|\{�÷P²okw1ùWz÷�²Ìvsx2

ÿ��}~Þ~�_}

»þOn

íW~ V�1êß1O÷1VT1ß{Oo

þ��}ÿ Ow11½ÿ

Þo÷ ~ý1}õ

÷�Û}ÿÿëîu~ÿ»þOn�²ÿsysx|r»2

s~¸vz�_}|r¹¿¼�|\{��ßû_­{~ùWz÷�²Ìvs
x2~ý1}õ~�_}{ttv�÷P²oky»sx2
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÷Ï1039o1{g

¯÷166¿0_Ý53kg

�¾ÿÞÏg±~t
çß�ÿñû¸üûõx}¿¼»±~t~_
ÿõ�ÿ_å{¹1ÞÏg±~txo³üÿÿüó�²ë�w1�r27�2o10å{×ºw�2
_ºÿÃùÞ�ÿ±�÷xÿ±�0ÿù0¹øü¹0´ù´ù0wwO¿þywêW
��b�ÿu~zw
ôÛ}ÿÿó�31.3dB0 ÿ�11.3ÿB0 óP÷ø~ôÛ|PO
½OYû�ùÿu~zw
�ºÿÖ�ÿ++�
úºÿúÛ0�0óÝþø�æî
÷ýÿ÷Óo8.1gûß_ûV20ÿ´½½ûóù90mlûßßûV3
éÞ}Þÿ3åß1ôÛ�l~{Þÿ1±~t�²}Õ0÷ý²Ójo}oòy¿oxw1´½½ûóù²60ml{�ßw�217åß1u¹{
±~t�Ý�w�|1_|�»tx¾x�2òwƁõg4ÿûßßV2²ŵò÷ýw�2

6ƞ�ß14ƞ�ß{´½¾ûóù²okw�sx{¸º1_~�»u´÷ö�|}Õw�210ƞ�ß1±~t~íy²ú�w1ß­22�
�1Ý~²�±vtzt2
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_ºf 3åß 6±�ß

÷Ï1{¹ß¹¼�}�ÿ

´½½ûóù{ï�ßßwv1í�{¹�ß|ÿýxzs�u¹{1´½½ûóù²okw�sx{¸º1ësvt�_~�»u´÷ö�|}Õw�2
³0´½½ûóù�1oý~�}{¸ºí�ö±²÷»yw
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÷Ï2057o1{g

¯÷157¿0_Ý54kg

�¾ÿó÷ô1óëø�ô
çß�ÿÚÈw
ÿõ�ÿ
2õo_{¹ó÷ôxëø�ô²g�w1��õö³¿ýÝù²×ºw�2
°ú»ýüûö¹ø�ögwrs�|1ÿ{ßñû¸üûõxºíu¼1´½½ûóùx²÷û¹1ññ³ðüû²÷ýu¼vt»2
´½½ûóùÕo{¸»�VOï{öº1�r24�10o24å1_ö²×ºw�2
_ºÿÃùÞ�0÷xÿ++�0©sºÿ++�0¹øü¹0]��1Þ
��b�ÿu~zw
ôÛ}ÿÿó�43.8dB0 ÿ�8.8ÿB0 óO÷ø~ôÛ|OO
�ºÿ�Ô0}�0}ù00�ºÿì1´´�
úºÿúÛ0´´�0Ýþ~ø�æî0_úOÏ
÷ýÿÞÓg7.5ÿûß_ûV3ÿòwƁõg5ÿûßßûV20´½½ûóù�oku{�
éÞ}Þÿ
1ƞ�ß1´½½ûóù²okwv²³÷ö~ßê�z�1ä~·û~×}|¹ðüº{zs�22ƞ�ß1_|}{zs�25ƞ�ß1´¹úû|ox�2
6ƞ�ß1Ã²�¼²�±�2÷ý²[_�oy¿oÿ_~�­gxw�2
11ƞ�ß1¿[|ït�±1Õo²ëýokw1oí2
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_ºf 4±�ß 6öoß

÷Ï2|{Ww�sxÿ0

�_}xwv1íW~÷ö~ûvt»´½½ûóù²oku{ïÿxwvoýÿv²ýÌw�xs½1ëø�ô|}Õw�2
ôÛ{²}Õ~Ww|�¹¼�2
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´½½ûóù{�

íW~÷ö´ÿëîu~xts��_}|r»�±1í�ö±²÷»y}x�x»2

÷Ï1x2{¸º1´½½ûóù~_û²q�w}ztx�x1Þö{¹î{~}ÞOïÏ{��}ö{
<offy»=¸v{zs�2æǕ{�þ{z{s�|1÷Ï3x4²ÿtvó{y»2

��1´½½ûóù~ûýûûÿ²vÛy»²~w�z�1ÿ�²Õúóñ|ëëÛ~}ÿ{²}tvt
»w1ß�²�x�¹÷ýwvt»2

oý­~øþ{ttv�1Õúóñ|ëxtvõk{¹ÿë¬~ÿ²¿±tt�³¿ýÝù{�ÿ}ö
{1<{|vw|þ²o�=sx�{º²Ý�w|�wr»|1|þ²�x�Ìoxzsvt»_îök
÷²ÿky»�ù²csvßº\ºw1l~¸v{²÷ýüñy»sx�o}wrs�2
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±~t{ÿy»oýö²÷ýüñ

|þ

_ÿÿÕ³ûÕúóñ�|_�w
�ök ÿÞÓg0Ójo}o0[
_�oy¿o0�oo zy~{|
v�
u¹{1ã�u³~Ìoözk�
²×ºö��ùwoýÿv{×º
}�

vÈûÈÞ

Èÿ~\þ´Èÿ~l�O¿{¸
svÿs»ú~~õöök 
ÿkx��o0�^g0jÿ¯Ó
~0òw�õg0_~�­g0_
~ß�ò]³¼�Ýo0ß{o�

ÏÞ

>Ï?~�ý|øxvt»ök 
ÿ}w~0{ÎÏ�~0{wwÞ
~�

�~y¿

>�?~�ýy¿{¸»ëß�}ÿ~Þî²ÿÞÿ��~
ök 
ÿ÷áv0òw�õg0ó�g0ó�gò÷þ[_0óå
g�

�þû�vt

�~\þ´óvtök{÷svt»ök 
ÿ��g0[_Ûwo0÷áv �
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÷Ï3047o1{g

¯÷158¿0_Ý45kg

�¾ÿó³üÿ¸ü�
çß�ÿ¯È0ü÷³¹¿úûó¿wÿo­xx²{_~�­g|÷ýu¼vt»2
ÿõ�ÿ2õo_{¹ó³ü²g�w1ß{³¿ýÝù²×ºw�2
0000ÿ{ßñû¸üûõxºíu¼1÷ÓŌx´½½ûóùx²÷û¹1ññ³ðüû²÷ýu¼vt»2
0000ÿÿwzt�±1�r30�12o21å1_ö²×ºw�2
_ºÿ÷xÿ±�0{{ÿy»¹øü¹x´ù´ù0]��1ÿ2Þ
��b�ÿu~zw
ôÛ}ÿÿó�12.5dB0 ÿ�8.8ÿB0 O÷ø~ôÛ|OO
�ºÿ�Ô0Ö�
�ºÿì1´´�
ùºÿùÛ0´´�0ÿþ~ø�æŔ
÷ýÿÞÓg5ÿûß_ûV2ÿòw�õg4ÿûßßûV2
000´½½ûóù�oku{�|1Þö~_~�­g�Nÿ{ýþu{�2
éÞ}Þÿ4±�ß1´½½ûóù²okwv²³÷ö~ßê�ztys½{1ó³ü�µyw1´ù´ù�²ÿē²�±�2
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_ºf

³ü~ôóñþóñ}ÿ

ó0�}tf0125Hz 55dB
 0   _utf0125Hz  45dB

4±�ß

÷Ï3{¹ß¹¼�}�ÿ

´½½ûóù²oku{1�Èx{|²ß�wttÿ�²Ý�w�oýÿv²ýÌw�xs½1³üxôÛ|}Õw�2
³0´½½ûóù�°w½ú~zt{v|ï{s�~w�ÿ
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÷Ï4041o1{g0

¯÷163¿0_Ý62kg þóµü¸�

�¾ÿÿ³üÿ½ĜēěüĜ�0ßÞîg±~t
çß�ÿû�f1×�û�[÷0ÿx1òvzw
ÿõ�ÿ7ĕo_{¹ó³ü²g�w1ß{³¿ýÝù²×ºw�200
0000āû¸Ĝċõxºíu¼1÷Óo1´½½ċóù¼ĊĜx²÷û¹1āĊ¹čē1āñ³ðĜċ²÷ýu¼»²ÿÿ{z_ö²×º
_ºÿ÷x©sºÿ++�1ñÿO÷1¹øČ¹x´ĉ´ĉrº1þywêW
��b�ÿu~zw
ôÛ}ÿÿó�11.3dB0 ÿ�7.5ÿB0ÿO÷ø~ôÛ|OO
�ºÿÖ�0�Oß�~r�
�ºÿì1�
ùºÿùÛ0´´�0ÿþ~óø�æî0ÿÍÝø~wÿ
÷ýÿÞÓg7.5ÿěß_V3ÿòw�õg4ÿěßßěV20
000´½½ċóù�ok2
éÞ}Þÿ1±�ß1´½½ċóù²okwv²³÷ö~ßê�ztys½{1ÿ³ü�íyw1±~t²�±z�zs�2O÷²ÿÿw�2
00000}~ß²¹øČ¹x÷ö{�ÿu¼»²1÷|~ôÛ²uÙw15ĕoß~ÿx1´½½ċóùzwwï}{}Þwvt»2
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_ºf

³ü~ôóñþóñ}ÿ

ÿ0125Hz 35dB

1±�ß

÷Ï4|{Ww�sxÿ

´½½ûóù²oku{1oýÿv²ýÌw�xs½1[~²cÿwvt�³üxôÛ|N±�w}Õw�2
³´�º´½½ûóù²ú~zt{v|ït÷Ï²[�y»
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|þï_~õ¾{ìo

�ß��¹~y^{¸»xgõ~�ßºíÿGd²}t�3T-MRI�w1Õúóñ|ëxºíu¼�11Ï²
oý^�{xo{�|ßºw1{ý_¾û�Èmÿ_¾ûÓÑ_¾wvVÞw�xs½1

mÿ~õ¾ÿõ�1õñ�07Ïÿ63.6ÿ�

Ï~õ¾ÿÏöÿoÞ1�ÏöÞ1¿ÏÿÞ�08Ïÿ72.7ÿ�

�~õ¾ÿ�ÿNî1�ÏöÞ1��»}�05Ïÿ45.5ÿ�

¿~õ¾ÿÃñ�1Ï

wrº1ûï~|þ¹³²ÿ13ùïN||þ�²��y²~�5Ïÿ45.5ÿ�wrs�xtv2
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ñû¸ûõ11Ï~|þ¹³²ÿè�
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rþ{¸»1ñû¸üûõ~õöÞ
}Þxwv1ëß�}ÿ~�ýu~²ÿ¿xw�ÿïÈû~�ýy¿®|goÛ

_ÿ|û1Õúóñö~�k1�ýu~®
_ÿ|û1Õúóñö~~²OyÿýW{¸ºÕúóñ~|ß|�û w{w1t½ºõŢ{ow�¾nu¼vtzt

1.

ëß�}ÿ~ÿ�u~®
Õ³~_×�1û}Èû{Û×y¿²}�wÈûÙ~YW1Õ³ÿ~Vìu~1gà{Űï|ë~�k²_}ÿsyxu¼» ~�ëß�}ÿ~NÛ~þU|r
º1}~ÿßxwv~¯_öûþ�ö{ÿyz¿q0OÈwþUûý¯û�}îûñ�÷0zy|�¹¼»

2.

²üû¾ü®
ÈûYW~ßöxwv��u¼v�t»|1yâ{Owt

3.

]ÿOy®
Õúóñö|Õ³~]ÿ{·¿svt»~w1}~u~xy»�x

4.

yVû|Vï��û®
ñû¸üûõã�{�yVû|V²¯}y»þU|r» s¼¹~¬÷{¸sv1~_²�~w�x~»ß²�¹¼» È�÷{�ûûòó|Út²{ysx|r
»

5.

¹øü¹�®
Ř~1ßòwvt»�±1�}÷x\x�N~~śïõx�zy�xý

6.

�÷®
¶´û¹�÷{¸ºÕúóñö~�ý|�ûu¼�xy»�x

7.
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´½½ûóù~÷�÷N{ÿy»ï�

a�_ÿ|û1Õúóñö~�ýu~®

ÿ�ëß�}ÿ~ÿ�u~®ÿPÈwþUûý¯û�}îûñ�÷zy�|�¹¼»

��yVû|Vï��û®
{{Ř~1Õ³Èûg´Õúóñö{[xy»AQP2|ñóýûÏ�~_}w_úóñ{¹Õúóñx~Õ³Ë~ûÌ|Õ
úóñ|ë{�|svt»sx|¿{svzº1{ÿoNÞ¹{¸sv<AQP{_}y»sx|vnwvt»¼o´{
Ó=²�³�ÞÓgzy²�}wztk�zt

��¹øü¹�®
³¿ýÝù~rþ{1<´½½ûóù{¸»ñû¸üûõ~Î¶ûÿ~ýc{�÷�{¿�»ƕ}|ß�=x�åu¼v
t»|1¸½¹ñüøÔ�í�{¹ï�²ü¹wvg�2÷�ón�÷�ƕ}y»xð¾÷üó·óÿ~�ý²îƟw1
{xsvÕúóñ|ë~�r²û÷y»xw�2w{w1ÿo{�ö{�´½½ûóù{×svÿ¿»­v�zt�±1
<|Vf×vý=xtvÞ÷zÿvý²óuwvt»2ÿÏ0wg02.5L/day0{g02L/day�
ëß�}ÿ~�ýu~²ÿ¿xw�ŰïÈû~�ýy¿®|�oÛxw�Úkl}�<ñû¸üûõ²¹øü¹õ=xO
�uq1´½½ûóù²oku{1<¹øü¹ÿ�xoø}Û×={¸»ÿv²óuwvt»2
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ëß�}ÿy¿÷{û�oý­x�ÿ
_ºy~çß�{>ëß�}y¿÷?x�åu¼vt»x tt1sq¹²¯ëx1}oÝY�~o²_s�ºûwvgv1<÷á-�­=´<jÿ-}Ë=~}�\
¿{~ýv{¹0x�xûw�º²y»|<�ûÈû|=²ux»sx´<�ûßû¿ûºûÏ=²ux»sx|ëß�}~¿u{Ý�~w1�xxwv�yv~
oý­wr»sx{}±v�u{u¼»2
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~x±

´½½ûóù{�íW~÷ö´ÿëîu~xts��_
}|r»�±1í�ö±²÷»y}x�x»2}~ïÿ
xxwv1oý­²�}y»sx��t{oûwrs
�2

1.

oý­~øþ{r�sv�1õk|<Õúóñ|ë=w
r»{¹xtsv1{|vw|þ²o��qwz�1|
þ²�x�Ìoxzsvt»_îök÷²ÿky»�ù
²csvoý{�ö{²÷ýüñw1�ûÈû|~ðù
ó¹´ÓÑ~�ýu~²}Õwvt�sx�o}wrs
�2

2.
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