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ʑɲ�ʅńʆ� LC-23ʓ 

ŢĿŸýʏĤĭáĻ 

 (1)ÅĸəàÎŽěȊũƙȳǊʅƖʆ 

 
ʑĢɅĘǇʓ 

3, 4ĵƠǇ 
 
ʑũƙ>Ǖǔ"NAƛȮʓ 
Åĸ7&P>4J>əàÎŽʅǇƯȊŖǑ>¤ɫ�ŷāKõIʆ>ċƎ=ċ7%ʈðǣəàɆȢtkv>

ɘJŽʈu�o>ȸ»Žƭʈ,O=?əàŧģ=ŋȮ<Ɯ�Ŝȧ=6�8ěȊUɕ-8ĘBʉȦàȿƒLƓɾ

ȿƒ>ŽƭUǅȲ-ʈěȊ=NP´ɿ/QʉG4�jko�kv��y�d>ÎŽ=ŋȮ<ċǝǚɄUȊņ/

Qʉ 
1ʉ�jko�kv��y�d:Ɖɠǳəà>œȈ=6�8ǅȲ9%Q 
2ʉ�jko�kv��y�d>×ȟǔǁŎ=6�8ʈ�i�:���Z\YvUĢƦ-8ȼƂ9%Q 
3ʉÅĸǽŦ�ĎɘʈǇƯȊŖǑĢǨ=ğ�/QəàUǅȲ9%Q 
4ʉZ]���dW°�:c���dpZ�>œȈUȼƂ9%Q 
5ʉ`kÐƐȪȆ$<�Ə¬�9ʈȜɍɋ\�g��o�U¸58ƉɠǳȖÚ>ȸ»$Ȧ!Q 
6ʉȦà�Ɠɾȿƒ=NP\z�b�>Ïǲ|��kUŭĚ-ʈĀɺƼUŧŴ9%Q 
 
ʑũƙ>Žƭʓ 
ɂȈ:ƹȊ 

 
ʑŘȄȸ»>Žƭʓ 
1ʉÏİ� ũƙĄŹ> 3Ð> 2«�>Ïİ$å²ìņ>Ə¬:<Q 
3ʉ���v� 3ɺ>���vȾɺUȾ-ʈñȳ9ƈʁ 50ƼU�!Qʉ 
4ʉȹɿ� ċǝǔǚɄ>ǅȲķ�ɀǅŎ=6�8ȸ»-ʈƈʁ 50ƼU�!Qʉ 
 
ʑũƙȳǊ>ƛȮʓ 

1� �jko�kv��y�d:Ɖɠǳv��y�d>ƦɎ 

� ʅęÊŎʈƍŃ,RQßƑʈÎŽ>ěɱ="(QȾɺʈîȖŎ<;ʆ 

2� �jko�kv��y�d:Ɖɠǳv��y�d>ľķǪǅʅ1RM>ƵĚʏǖŬƭ&ɨŬƭʆ 

3-4� �jko�kv��y�d:Ɖɠǳv��y�d=NQÅĸĎɘßƑ 

5-7� ƈēɠǳųìɢ>ƵĚ:ȸ»ʅv�°w��:Ȝɍɋ\�g��o�ʈƈēɆȢƭ:ƈē�ɆȢƭʆ 

�3Ƥɯƭ� �ƈē�ɆȢƭ�  

�u�oȲƐʈǸƑ>G:JŽ<;=6�8K\cm�U¸58ĘȊ/Q 

8� ɼ¥�Ȧàȿƒ=NQ\z�b�>Ïǲ|��kŭĚ 

9-14� ǇƯȊŖǑ=Ģ/QəàÎŽ>ěɱʅəà:ðǣǐǑ:>ɩ½ʆ 

 1ʆȑƶǒ    2ʆʁȥĈǒ   3ʆǯĨǑ   4ʆ�o��°ci�w��� 

 5ʆ ňǆĂǐő  6ʆ$V    7ʆ Ⱥǚǒ   8ʆɍÁ�ʀŠʅʀǮʂǒʆ 

15� G:J:ȹɿʈ"NAȲȼ
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1� �jko�kv��y�d>ċǝ� 1 

 

\W�~°c\chhYlʅaerobic exerciseʆ=ƦɎ/Q:ʈWz�~°c\chhYlʅanaerobic exerciseʆ

?Åĸ7&P>śƤ:-8ʁ�ȸ»Uí(8%4:?�!<�ʉ2>ƔŤ=?Wz�~°c\chhYl?ʈ

�´ȗȒ>ǀƾßƑ$³&ȑƶȲư>əà:-8ɝĿ9<��ʈ�ȥĈ�Ɓ¶ǈ$�Q�ʈ�ŏř>æɮŎ$ʁ

��<;$Ũ)OR8%4ʉ 

-#-ɑĵʈWz�~°c\chhYl:òȈ:ǅȲ,RL/�ǧÚv��y�d$ƮǕ,R8�Qʉǧ

Úv��y�d?ʈ2>ěžŽƭ=N58?ʈŋ0-KWz�~°c\chhYl:<QT(9?<&ʈęɴ

ƅªɃUʁJ4PʈÛʃ=° ʀƕǧɢ>ƳĥUŝÖ-4PʈȦà´ÚUǽŦ/Q<;>�jtX�<Č÷$

HORQN =<54ʉǄĉ9?ʈWk��v#OÅĸ7&P>4J>əàŔĔĜ=ȝQG9>ĳĶ�Ĭ=Ģ

-ʈǧÚv��y�d?ēďƉǈ9�Q:/QËɕȺɄ$ņOR66�Qʉ 

�jko�kv��y�dʅresistance trainingʆ:?ʈƜ�<ŀŕ>ɆȢʅšşʏresistanceʆU#(8ǧȍ

Uv��y�d/Q*:>Ȁǡ9�QʉǧÚv��y�dʈZ[Yv�v��y�dʈkv��dk�v��

y�d<;$EFòȈ:-8ǅȲ9%Qʉ 

 

ʅ1ʆǧ>ëȃƜĹ=ċ7&�jko�kv��y�d>Ðɻ 

�ǦĦŎëȃʅisometric contractionʆ� ǦĦŎǧÚ 


ǧ>ɦ,$ďã-<�� � exam. |���UȎ>ȱķUď!0=¿Ŧ/Qƅ>�ș¦ɷǧ 

           Ǿĺ%9Ú$ťş-8�Qƅ>ǧÚ 

           űÚȳLȔǧÚȳ9ȳQǧÚ 

ʑWYn�v�°cv��y�d>ǁŉʓ 

ʇƈēÝÚUǱ 6Ǡ«�ǓŲ/Q:ʈƈēǧÚ>ô�$ćRQ 

ʇǛƅɨ9ßƑ$ƍŃ9%Q 

ʇǏÞ$ĥ<&ʈŏř>Ŋɟ$<�ʅęÊʆ 

ʇɚÌLĶ�čŚ$ŋȮƽ&ʈǷƲǔ9�Q 

ʇktX°a�d�Y�vUÈƊ/Q>=Ɖß 

) ɩǫȱķǁǎŎ$ľ�ʅv��y�d-4ȱķ>H9ǧÚ up$ćRQʆ 

) åȿ9�%L/� 

) v��y�dßƑ=ɬǋ$�Q 

 

�ǦĽŎëȃʅisotonic contractionʆ� ǦĽŎǧÚ 


ǧ>ɦ,$ďã/Q 

 �ǛȃŎëȃʅconcentric contractionʆexam.  |���Uĺ%�)Qƅ>�ș¦ɷǧ 

 �±ĽŎëȃʅeccentric contractionʆexam.  |���UM5&P:�S/ƅ>�ș¦ɷǧ 
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ʑWYnvy°cv��y�d>ǁŉʓ 

ʇpYx�°c<v��y�d9�Pʈk��sv��y�d=ô& 

ʇƈēŨ�ɡɢUċƷ=v��y�d/Q>9ʈɆȢʅǕƝʆȶĚ$-L/� 

ʇ|�\�i��=ĠH�%=&� 

ʇɚÌLĶ�čŚ$ŋȮƽ&ʈǷƲǔ9�Q 

) ǣǕ=N58?à¶=ȊƿUȮ/Q 

) ŏř>æɮŎ$ƦɎǔʁ� 

) ktX°a�d�Y�vʅǧÚ$ƈKļ�ɩǫȱķʆ$v��y�d>ľķUÖɬ/Q 

�\am�v�°c<ƈēǧÚ?f�m�v�°c<ƈēǧÚ> 40ʄĎ- 

 

�ǦɖŎëȃʅisokinetic contractionʆ� ǦɖŎǧÚ 


ǧ>ëȃɖķU×Ě=-4GG9ĽÚUǓŲ/QʅǛȃŎ:±ĽŎ$�Qʆ 

�Ûɖķ$ÛTO<�N ʈƟƗǔ=ɩǫîàǬĆÊĊ=T458×Ěɖķ9ÊÚəàUȦ!QN =-

4K>ʉ 

ʑWYnaztX°cv��y�d>ǁŉʓ 

ʇîàĊÊĊ9ÊÚəàUȦ *:$îȖ9�Q 

ʇv��y�dà¶�=ʈɰƅǧÚǓŲU�ż9%Q 

ʇŏř>ń>ǧÏÚ$³�-4ǂŕ9KʈæɮŎ>ĥ<�ƈēɆȢ9>v��y�d$9%Q 

ʅ�{~�t�i��=ƈɝʆ 

) ʁ»9ǁƣ<v��y�dƟĂ$ŋȮ 

) ǧÚĎÛ>ɖķºėŎ$ʁ� 

 

ʅ2ʆ���Z[Yv:�i�U¸54�jko�kv��y�d>×ȟǔǁŉ 

����Z[Yvv��y�d>ÕƼ 

ʇ\am�v�°c<ëȃĩɵ$đ�4JʈǧÚĎľLǧȑē>ßƑ$ē%�ʅ�i�9?bWLq[�

�<;>ƟƗǔŵŶ9ɆȢ$³Ƴ/Qʆ 

ʇěɱ>à%=ɑ�ǧÚǓŲ$îȖ9�Qʅ�i�>čñʈɌɚ$×Ě9à¶=Öɬ$ÛTPʈěɱǔ<

à%:ȡĴǎ<Qʆ 

��i�v��y�d>ÕƼ 

ʇǧȇ=N58?2>ɞ²Uǔǜ=v��y�d/Q*:$ĝƃ=<QʅĶȔǧL�Țɞ>ǧȇUo�e

°v=-4���Z[Yv>v��y�d?Ȧ�=&�ʆq� vs�°v��pZ� 

ʇv��y�dà¶>Ȋņ$ǭå9ʈęÊ9�Qʅɔ�9|���Uȣ:/*:?<�ʉÒŊȌʈʁʃȌʈ

�{~�t�i��ô%ʉ���Z[Yv9?ɨɜ54�]��9?ßƑ$ƍŃ9%<�ʆ 

����Z[Yv:�i�>ɆȢ>##PŽ>ǗɜƼ 

�� �i�9Ũ)ORQɡ,$ʈ���Z[Yv9?Ũ$O<�ǅǉʔ 
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�� ���Z[Yv9p���_��UȦ ɱʈƈKɆȢ$ē%&<Q>?Ȏɩǫȱķ$µķʔ 

   �  

�� �ș¦ɷǧ$ǓŲ9%QƈēǧÚ?ʈȎɩǫȱķ$µķʔ 

 

� ���Z[Yv9?ƈēǧÚ$ǓŲ9%Qȱķ:ʈƈēɆȢ$ÛTQȱķ:=l�$Ǉ.Q
���Z

[Yv>Ğúʈƈē=ɑ�ɆȢ9ʈÊɩǫîàĊ9v��y�d/Q*:$ąɳ
��q��_��<

;9ĢŌ 

� �i�9?Ȏɩǫȱķ=ɩ½<&ɆȢ?×Ěʅ×ɞ>¹ĐUɭ%ʆ	Ƹɋ=N58ɆȢU¯!Q#O 

�� p���_��UȦ ɱʈ���Z[Yv$��>#ʈ�i�$��>#ʔ 

 

�� ���Z[Yv9?ŖŎ>ŁɶUNPľ&í(Q>9ʈƈÒ=â�U6(Q:ń?ƚ=Ũ)ORQʔ 

 

 

 

�� êàU¸58Ũ�/Q>?œø$<�ʔ 

 

 

 

 

 

 

 

 

 

 

 

 

ʅ3ʆǧÚ:ǧȍ>ŀŕʈɩǫ>ɩ½ 

�Ƞ��°q��?"ħ$ē%� 

�� ���UŞ)Qà¶9ƈKɡȮ<ǧȍ?;*#ʔ 

 

 

�ǧȍ>ǓŲ/QǧÚ:ǧȍC>ɆȢ>ɜ� 

�� �ș¦ɷǧ?ʈȎɩǫUG4�9ƞʀ=©ǙʅÄơʆ/Q$ʈ*>²Ȇ?Øșɦ> 5Ð> 1>:*S9
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�QʉN58�ș¦ɷǧŬñɞ9ǓŲ,R4Ú> 5Ð> 1$ȨÏ/Q*:=<Qʉ¹!@ 10 kg>p�

��9p���_��UȦ ƅʈǧȍ=? 50 kg>ɆȢ$ÛT58�Qʉ*>tfƦ?ɞ²=N58ǎ

<Qʅɉɩǫ9? 1ʏ3ʆ 

�Ǵɤǂǧ:ȉǂǧ>ǁŎ 

�� ªȨǔ<Ǵɤǂǧ:ȉǂǧ?ʔ 

 

 

�� Ǵɤǂǧ:ȉǂǧʈv��y�d=N58ȑē-L/�>?ʔ 

 

 

�� ǧȁǽ?ȑē/R@/QE;ē%<ǧÚ$ǓŲ9%Qʔ 

 

 

 

�� Ǵɤǂǧ?Ú?2RE;Ï<�$pYx�°c=à#1Qǧȍʈȉǂǧ?ē%<ÚUǓŲ9%Q$�G

PpYx�°c=à(<�ǧȍ 

� țLș>±ǧʅēȚăɷǧʈ�ș�ɷǧʆ>v��y�d?ʈîàĊUĶ&:Q:� NPKʈē%<

ɆȢU#(ʈɓ=Īǧ>v��y�d9?îàĊUĶ&:58pYx�°c=ɩǫUà#/Ž$N� 

 

 

 

 

 

 

 

 

 

 

 

 

 

�ťşǧ>ɡȮŎ 

���ș¦ɷǧ:�ș�ɷǧ?ťşǧ9�PʈË=ò.ǧÚUŦ6*:$ǅŒǔ9�Qʔ 

 

��ťşǧ?à¶UȯĚ-8ƫĚ,RQʅēȕǧ:ĶȔǧ>¹ʆ 
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�åɩǫǧ:đɩǫǧ 

�� åɩǫǧ:?×6>ɩǫ=G4$58©Ǚ/Qǧȍʈđɩǫǧ? 26«�>ɩǫUG4�9�Qǧȍ 

�� ēȚăɷǧUľ&ëȃ,1�ȐÊ´UǿĽ,1Q:ʈțʈȏɩǫʈɉɩǫÊ8$±ī/Qʔ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʅ4ʆ�jko�kv��y�dÎŽ> 3ēȮǳ 

�ľķʅɆȢ:êŇĄŹʆ 

��ƈēŨ�ɆȢʅ1RMʐ1 repetition maximumʆ
ǦĦŎƈēǧÚʅ	*R> 80�85ʄ$ 1RMʆ 

��œć/QßƑUņQ4J=? 1RMUċƷ=-4ɆȢȶĚU-ʈǧȑēUƍŃ/Qčñ=?ɕĲ 1RM

> 60�70ʄ«�ʅ15RM«�ʆ>ɆȢUŋȮ:/Q:ȋ!OR8�Qʉ2>ƔŤ?ʔ 

 

 

�� 60ʄ1RM«�>ɆȢUǈ�Q:ǧŦ Ú$ô�/QʅcY°c��v<;UȦ!@}��ĎēKîȖ

<v��y�d:<Qʆ 

��ɆȢUƫĚ/Q:ʈêŇĄŹ?Ȝàǔ=EFƫGQʅȅPɒ-îȖ<ĄŹʆ 

�m°vŹ 

�������ʅv��y�dĝɢʆUŧƝ=/QŽƭ$�Q$ʈǕǔ=N58đǣđƜ9�Q 

��ēǧȇ? 2�3ǣǕ9 10m°vʈĤǧȇ?ƈ³ 3m°v 

�ɸķ 

��×ȟ=?ò×ǧȇ=? 2�3Ąʊweek
ƔŤK<&*>ɬP9?<� 

���Ĥǧȇ?ǏÞ$ƀ�$ʈĄŇKƀ�ʉēǧȇ?2>ɓ�:�54ç×?�Q 
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ʅ5ʆ�jko�kv��y�dÎŽ>ěɱ 

��]�kv��kƭʅforced repsʆ 

��ľÖǔ=êŇUȦT1Q*:9ʈƈēêŇʅRMʆń=ȫÜȌ>Ü(UÂP8ȭŹĄȅPɒ/
v��

y�d>ľķLɢUʁJQßƑ$�Qʅkc�°vLu°w��v9?æɮ<>9p�ʆ 

�� f�m�v�°c<ĩɵ9<&ʈ\am�v�°c<ĩɵ9ǧÚǓŲU¾/*:$ƋG-�ʅ\am�

v�°cëȃ9?ʈf�m�v�°c<ƈēǧÚʑ1RMʓNPK 40ʄē%<ǧÚUǓŲ9%Qʆ 

���q}Z�t�jƭ 

��1RM> 85ʄ9Ũ��Ȗ:<54ń=ʈ®ŐU:O0=ƈÒ>ɆȢ> 80ʄǢķ=�)8êŇɬǋG9ʈ

,O=2> 80ʄ=�)8êŇɬǋG9ʅ3ƤɯʆȅPɒ/ 

��ǧȍ>ȑēʈƧǵȥǪ>Ǔɛ$ßƑǔ=ņORQ 

���i�v��y�dô%	Z[YvU/'=ď!ORQ 

���qm°vƭ 

��ȭŹ>ǣǕUɗǼ-8Ȧ�®ŐU:QŽƭ
v��y�dƅɨ>Ǜȃ 

����qm°vƭ>ĀɺƼ:-8;>N <*:$Ũ)ORQ#ʔ 

 

��k�}�m°vƭʅ2ʆ 

��v�Ym°vƭʅ3ʆ 

��j�YW�vm°vƭʅ4�6ʆ 

��h�a°vv��y�dʅ7�ʆ 

���ktX°cƭ 

��1ʈ2m°v9ƈē�ʅ70ʄ1RM²G9ʆ>Z]���dW°�UȦ�ʈǼ�8ƈēɆȢ9Źm°vȦ

 ʉ2-82>ń 80ʄǢķ=ȣ:-8ʈƈń= 50ʄǢķ9êŇîȖ<ɬPȦ :� Žƭʅ¹ʆ 

��ƈēɆȢUǹJ4���°w>ƈń=ʈǧŦ Úô�UǕǔ:-4m°vUÛ!Q:� K> 

��ǧȑēUǕŧ-4�uX~�p�ô( 
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1� ƈēɠǳųìɢ>ƵĚ� 1 
ʅɈź 1-4?Ô=ɟįʆ 

 

(	�ƈēɠǳųìɢʅVO2maxʆ>ƵĚœȈ 

 

 

(2)ƉɠǳȖÚ>ŧƝ 

1. ƈēɠǳųìɢ 

2. ƽɠǳŎ¶ƙɪÃʈ¢ɠɪÃʈŰƨɪÃ 

3. PWCʅexam. PWC170ʆ 

 

 

(3) VO2max>ƵĚŽƭ 

1. ǖŬʅƈēɆȢʆƭ 


`kÐƐȪȆU¸58ǖŬǔ=ƈēÃUƵĚ/Q 


ĀɺƼʏ 

 ƈKƢǜ<ÃUņORQʊƵĚȪȆ$ʁ»<4J×ȟǔ=?Õǈ-=&� 

� ��}��$ŋȮʊəàǷɿ><�ʅŖR8�<�ʆȌ=?Ȧ�=&�ʊæɮ 

 

2. ǖŬʅƈē�ɆȢʆƭ 


`kÐƐȪȆU¸58ʈƈē�>ÝÚ=N58ƈēɠǳųìɢUŭĚ/Q 


ĀɺƼʏ 

 ȡĴ>ȻĮ$Ǉ.QʊęÊʊƵĚȪȆ$ʁ»<4J×ȟǔ=?Õǈ-=&� 

 

3. ǭƃƭʅ`kÐƐȪȆ<-ʆ..........ɕĲʈƈēɆȢƭ?ǈ�OR0ʈƈē�ɆȢ9ȦTRQ 

əàľķ:ŊţŹʅHRʆ:>ɨ=Ʀ¹ʅǖȁʆɩ½$�Q*:UÕǈ/QʉƈKľ�Ǘɩ$�

Q>?HR$ 110�170>ǬĆ:,RQ>9ʈ2>ɨ=ĄıǖȁUƪJʈVO2maxŭĚ=Õǈ/Qʉ 

a) �
�
 

� ʍÐɨUʋkt�j:-ʈʍƤɯ>ɆȢU#(Qʉðkt�j>ƈń>ʋÐɨ>ŊţŹUƵĚ

-ʈəàľķ:HR:>ɩ½#OĄıǖȁʅu�o=Ģ-8ƈKȻĮ$ĥ<�ǖȁ	ƈĤ¦¡ƭʆ

UƫĚ/QʉɕĲ*>¶ƙ?f����o�=­1Qʉʋ�ʍƤɯG9>ɆȢ>ȶĚ>¨Ž?Ɯ�

9�Pʈ¸ǈ/QȜɍɋʅ|Ycʆ>ǣɻʈ�X°vzkc��>Žɣ<;92R3Rǎ<Qʉ

YMCA$ůþ-8�QY's way?Ķ&ǚOR8�Qʉ               cf� Ɉźʋ 



ÅĸəàÎŽěȊ 
 

 9 

b) 	����
����������
� 

� əàľķ:HR:>ɩ½UÕǈ/QƼ9?ʈa)>ʍƤɯƭ:ďTO<�ʉ-#-ʈʍƤɯ«�>

NPđ&>�Y�vUěƵ-8ĄıǖȁUƪJQ*:9ʈNPÀɹŎ>ʁ�ȸ»$îȖ:<Qʉ

ɕĲ?ʈśà9ɆȢ>ȿǫ$9%QoY�>Ȝɍɋʅ�x�cǟȬʆUÕǈ/Qʉ�p�ĄɍŹ

U 50 rpm9×Ě=-ʈʌÐɨ= 0.25 kp06ɆȢUƺĎ/QʉðƤɯ>ńä>ʋÐɨ>HRUƵĚ

-ʈ¤JȶĚ-4ǕƝŊţŹ=ɛ-4ƅƼ9tkvUǶ£/QʉǕƝŊţŹ? 85ʄHRmaxǢķ=

/Qʉ                           � �  cf� Ɉźʌ 

 

ʑʑěȊ 1ʓʓ 

ʅ1ʆÍĝ 

3 ó9 1 d���U¶Pʈ�Y's wayʅ3 Ƥɯƭʆ�=NQƈēɠǳųìɢ>ŭĚUȦ ʉ·18

PWC170UƫĚ-ʈð§>ƉɠǳȖÚ=6�8ȋġUÛ!Qʉ        cf� Ɉźʋ 

ʅ2ʆłÙÐŢ ʅÊý$ȩɿȌ:<PʈÊ8>łÙUǷɿ/Qʆ 

ȩɿȌ (1) 

  ƘȌ oY�a�}�ʈ�l�ȿǫ½ (1) 

    ɆȢȶĚʈ"NAHRȵɥ�Ȱġ½ (1).....HR�yo�=8���� 

ʅ3ʆu�o>Îǅ�ȸ»ƭ 

� Ąıǖȁ>ƪJŽ 

�ǭ¼ƭ 

�  Ǖǩ9ʈƈKɝĿ:ōTRQǖȁUĺ&ʅ×Ǎǭåʈ9K×ǍȻĮ$ē%�ʉʆ 

�ƈĤ¦¡ƭ 

�  ǺȳĘǔ<śƭʉɕĲ|Yc>f����o�Í9<,R8�QK>ʉ        cf Ɉźʍ 

� əàľķ:HR>ɩ½=6�8ʈĄıǖȁUƫĚ 

 �\cm��Ǧ>Ȩȳǩn�vUǈ�8ǩÏ/Qʉ             cf Ɉźʎ 

ʅ4ʆȾɺ 

��Ɉź 4>d��>ěȁ$ʈ;>N =ƫĚ,R8�Q#UǞ-ʈòƜ>d��U\cm�9

Ů&ʉ 

���9¶Ř-4d���=ʈěȊ>ǸƑʅ�əàľķ:HR�>ɩ½ʆU��°v-ʈĄıŽǢ

ĹUƫĚ/Qʉ 

��VO2maxUŭĚ/Qʅ´ɡĿ4P>VO2maxKǩÏ/Qʆʉ 

��PWC170UǩÏ/Qʉ 

��d���Êý>ǸƑʅVO2max: PWC170ʆUƦɎƘȴ-ʈ2>Ǘɜ=6�8ȋġUÛ!Qʉ 
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ʑʑěȊ 2ʓʓ 

ʅ1ʆÍĝ 

3 ó9 1 d���U¶Pʈƈē�ɆȢƭ=NQƈēɠǳųìɢ>ŭĚUȦ ʉ·18 PWC170

UƫĚ-ʈð§>ƉɠǳȖÚ=6�8ȋġUÛ!Qʉ          cf� Ɉźʌ 

ʅ2ʆłÙÐŢ ʅÊý$ȩɿȌ:<PʈÊ8>łÙUǷɿ/Qʆ 

ȩɿȌ (1) 

  ƘȌ oY�a�}�ʈ�l�ȿǫ½ (1) 

    ɆȢȶĚʈ"NAHRȵɥ�Ȱġ½ (1).....HR�yo�=8���� 

ʅ3ʆu�o>Îǅ�ȸ»ƭ 

� Ąıǖȁ>ƪJŽ 

�ƈĤ¦¡ƭ 

�  ǺȳĘǔ<śƭʉɕĲ|Yc>f����o�Í9<,R8�QK>ʉ        cf Ɉźʍ 

� əàľķ:HR>ɩ½=6�8ʈĄıǖȁUƫĚ 

 �\cm��Ǧ>Ȩȳǩn�vUǈ�8ǩÏ/Qʉ          cf Ɉźʎ 

ʅ4ʆȾɺ 

�Ɉź 4:òƜ>d��U\cm�9Ů&ʉ 

��9¶Ř-4d���=ʈěȊ>ǸƑʅ�əàľķ: HR�>ɩ½ʆU��°v-ʈĄıŽǢ

ĹUƫĚ/Qʉ 

��VO2maxUŭĚ/Qʅ´ɡĿ4P>VO2maxKǩÏ/Qʆʉ 

��PWC170UǩÏ/Qʉ 

��d���Êý>ǸƑʅVO2max: PWC170ʆUƦɎƘȴ-ʈ2>Ǘɜ=6�8ȋġUÛ!Qʉ 

��ʑʑěȊ 1ʓʓ9ņOR4ǸƑ:ƦɎ-ʈǗɜL×Ȟķ=6�8ȋġ/Qʉ 
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�VO2maxƵĚ>ǖŬʅƈēɆȢʆƭ�� � éȋɈź 


`kÐƐȪȆU¸58ǖŬǔ=ƈēÃUƵĚ/Q 

 

ʅ1ʆěɿŽƭ 
�v�°w��ʈG4?Ȝɍɋ\�g��o�=NQɆȢƺĎƭ9ʈexhaustion=ȝO1Qʉʅv�°w��
>čñʈŻķ 5�ʒ8.6ʄʆ 

��kcʈpd�k|°dʅDouglas bagʆ<;UìP©(ʈùƨUūɲ/QʉʅHR$ 170²UǕę=-8ū
ƨUɧĕ-ʈ1Ð+:=f°c>ÑPƇ!UȦ ʆ 

�ūɲ-4pd�k|°d>�>ùƨUƱû-ʈ2>×ɞUh���q���=:Qʉ 
�`k��o�=N58ŰƨɢUƵĚ-ʈ·18`kƴUȽH:Qʉ 
�`kÐƐȪȆUǈ�8O2ƻķCO2ƻķUÐƐ/Qʉ 
�ƵĚƅ>ƨĈ<;UȿDʈņOR4u�oUÆ=ɠǳųìɢ>ǩÏUȦ ʉ 
 
�ùƨÐƐ? exhaustionØ> 3Ðɨʅ3Ǝʆ=6�8Ȧ�ʈƈēɠǳųìɢUƫĚ/Qʉ 
�ƈēɠǳųìɢ>ÓĚċƷʅexhaustionʆ=6�8.....Ɂȼ�Q 
�ɠǳųìɢʏ����d^� 
�ùöÿʏ1.05«� 
�ŊţŹʏ180«�ʈG4?¤ƵƈēŊţŹ«� 
�ȥ�¢ɠƻķʏǱ 80 mg/dlʅ9.0 mmol/Lʆ«� 

 
ʅ2ʆŰƨɢʅVEʆ>Űǩ 
ƨ´>´ǤʅVʆ?ƴķʅǻĢƴķʈTʆ:ƨĈʅPʆ=N58ŁɶUí(Qʉ*R?�Y��i���>

ƭ×9ȷƂ,R8�QʉŅ58ʈŰƨɢUƦɎƘȴ/Q4J=?ʈċƷ:<Qǂŕ>Ã=Űǩ-8"#<(

R@<O<�ʉ 
Űƨɢ<;>ȓƟȖ=ɩ/QK>? ����ʅBody Temperature, Pressure, Saturatedʐ´ƴ$ 37�9ƵĚƅ>

ƨĈ>ǂŕʆʈVO2<;>ªɃǰ=ɩɗ/QK>? ����ʅStandard Temperature, Pressure, Dryʐ0�ʈ1ƨĈʒ
760 mmHgʈƝƷǂŕʆ=Űǩ/Qʉ 

 
ƵĚƅ>GG>ǂŕʅƴķ<;Uȋŗ/QØ>ěƵÃ9ȨT,RQʆUʈ����ʅAmbient Temperature, 

Pressure, Saturatedʆ:� ʉ 
 

ʅ3ʆŰƨɢȳǩ>ěɱ 
  VE STPDʒVE ATPS�273ʊʅ273ʇt ʆ�ʅPA) PH2Oʆʊ760 
  VE BTPSʒVE ATPS�ʅ273ʇ37ʆʊʅ273ʇt ʆ�ʅPA) PH2OʆʊʅPA) 47ʆ 
� 37�="(QɽûƩȤƨĈʒ47 

 
��������mmHg�� 
� 0 1 2 3 4 5 6 7 8 9 
 4.6 4.9 5.3 5.7 6.1 6.5 7.0 7.5 8.0 8.6 

10 9.2 9.8 10.5 11.2 11.9 12.8 13.6 14.5 15.5 16.5 
20 17.5 18.6 19.8 21.1 22.4 23.8 25.2 26.8 28.3 30.0 
30 31.8 33.7 35.7 37.7 39.9 42.2 44.6 47.0   
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ʅ4ʆɠǳųìɢ>ȳǩ 
ɠǳųìɢ?öÉ-4ɠǳɢ:ùÏ-4ɠǳɢ:>Į9�Qʉ 

 VO2ʒVI�FIO2) VE�FEO2 
**9VI
VE9�Q$ʈǥǳ?´Í=ìPɐGRQ*:KʈŪÏ,RQ*:K<�>9ʈöƨ�>ǥǳ
ɢKùƨ�>ǥǳɢKò.9�Qʉ 
 VI�FIN2ʒVE�FEN2 

VI?ƵĚ-<�>9ʈưè/Q4J=ʈ 
 VIʒVE�ʅFEN2ʊFIN2ʆ 
*RUƈÒ>ʈVO2UƪJQĹ=ªÉ/Q:ʈ 
 VO2ʒVI�FIO2) VE�FEO2 

 VO2ʒVE�ʅFEN2ʊFIN2ʆ�FIO2) VE�FEO2 

 VO2ʒVE�ʅFIO2�FEN2ʆʊFIN2) VE�FEO2 

 VO2ʒVE�ʕʅFIO2�FEN2ʆʊFIN2) FEO2ʖ 
**9ēƨ�>O2ʈCO2ƻķ?2R3R 20.93ʈ0.03ʄ9�PʈN2ƻķ? 79.04ʄ<>9ʈ 
 VO2ʒVE�ʕʅ0.2093ʊ0.7904ʆ�ʅ1) FEO2) FECO2ʆ) FEO2ʖ 
:<Qʉ 
 
ùöÿUÏ/čñ=?,O=VCO2$ŋȮ<>9ʈ 
 VCO2ʒVE�ʅFECO2) 0.0003ʆ 
UǩÏ-8#O 
 RQʒVCO2ʊVO2 
 
 

ʅ6ʆȳǩȂȊ 
ƵĚØ>`k��o�>ŹĖʏ485.1�  
ƵĚń>`k��o�>ŹĖʏ595.8�  
h���q���=:54ùƨɢʏ0.5�  
`kƴʏ22� 
ēƨĈʏ753.8 mmHg 
O2ʏ17.3% 
CO2ʏ3.92% 
 

*>§>ɠǳųìɢUȳǩ-<,�ʉ 

 
 
�ǘǌȵï� 

Vʏvolume 
VʏƥÐĿ4P> volume 
Eʏexpireʅùƨʆ 
Iʏinspireʅöƨʆ 
Fʏfractionʅƻķʆ........FEO2 ùƨ>O2ƻķ 
VEʏƥÐŰƨɢ 
VTʏtidal volumeʅ×ĄŰƨɢʆ 
RQʏrespiratory quatientʅùöÿʆʒVCO2ʊVO2 
O2 pulseʏɠǳȘʒVO2ʊHR 
tʏ`kƴʅ�ʆ 
PAʏƵĚƅ>ƨĈʅmmHgʆ 
PH2Oʏt �="(QɽûƩȤƨĈʅmmHgʆ 
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1� ɼ¥�Ȧàȿƒ� 1 

 

ʅ1ʆɼ¥ȿƒ 

�1ſ>ɼ¥ȿƒUʈƌ�Ƅ�Ē=Ð(8ěž/Qʉɼ¥=õGR8�QɼüóUƆ%Ï/ʉ 

�ðɼü=6�8ʈ100gĿ4P>_���ɢUȿDʈðǣƓɾǳ>ųìɢKƪJQʉ 

�1ſ>ȀųìɢUƪJQʉ 

�Ɋɦʈ´ɡʈǇƯƯàľķ#Oɻŭ,RQðƓɾǳŚȮɢUȿDʅɼüŘÐȨ<;ʆʈÇɉǃUƪJQʉ 

 

 

ʅ2ʆȦàȿƒʅMETsƭʆ 

�1ſ>ȦàUÊ8ȵɏ/Qʅ2>ěžƅɨ:Íĝʆ 

�Ê8>Ȧà=6�8METs9ŹÃã/Qʉ 

�ęɴƅªɃɢ:ñT18ʈ1ſ>ưɇ_���UǩÏ/Qʉ 

 

 

ʅ3ʆ Ⱦɺ 

�ɼ¥ȿƒʈȦàȿƒ>Ǉu�oUůÏ/Q 

�ðǣƓɾǳ>Çɉǃ#O��p�q��vU¶Ř-ʈƓɾųìǂƬ=6�8ȋġ/Q 

�ưɇ_���ʅMETsƭʆ:ųì_���>ɩ½UćǞ-ȋġ/Q 

�ɼ¥�Ȧàȿƒ#Oȋ!QȜɊ>ɼȊŖ�əàȊŖ=6�8ȋġ/Q 

 

 


