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The effect of a week high-intensity interval training of 
teenager wrestling athlete on adaptation and 
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The effect of a week high-intensity interval training 
of teenager wrestling athlete  

on adaptation and foundation ability. 
 

Abstract 
 

    Objective: A week of high intensity training and adapt to the effects of 

endurance threshold on young athletes wrestling. Methods: Subjects were seven 

teenagers wrestling players. Participate in weekly high intensity training and before 

and after the test. Test consists of testing and training, testing and respectively 

150m individual threshold endurance (2-4mmol/l) , training for five consecutive 

days, the project includes a total of 120m, 150m fully running, strength endurance 

(unarmed) and aerobic endurance. The result: A week of high intensity training to 

effectively enhance the 150m speed capability of significant differences (p <0.05), 

in terms of lactic acid, lactic acid value after the end of the fifth minute, reaching 

significant decrease (p <0.05). In the individual threshold endurance, aerobic and 

anaerobic threshold speed no significant increase, heart rate and lactic acid 

garnered significant difference (p> 0.05). Conclusion: A week of high intensity 

training presents significant differences in terms of speed, recovery of lactic acid 

and threshold endurance, this phenomenon represents coaches and players can be 

short-term high-intensity stimulation to enhance the players threshold endurance, 

shorten training time, intensity and improve athletic performance. 

 

Keywords: Aerobic - anaerobic threshold, anaerobic glycolysis, anaerobic 

endurance, adaptation 
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�F�*� ª Y � � � � � Ý � K �Neumann & Berbalk (1991) y � < = F

� < � ! V = � M N F : ^_ F�Ê < � � L � � b j k 3 Û � L V = ��

�&*M N M : b � N � �* w " % r �� < = � & # @ # O P å " � x C

@ F: r � *< = F��C ¼ � hÔ × � � z ) S W X Y � J � : *C @ Z

[ @ � = �F�*p � L ^ _ ` C�M N � - . Y � < = �� � � � Û � h

C ¼ V = & # @ � * + F�� 
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« ¬ � V = �� > ? *< � M N Ò WX Y å " Y � y V  (e 2-1) �V =

�� Ó   ( � 9 è� 1951� Karrasch â -  (Heck & Hermann,1990) Ã � �&

Q � � � � � 

 

e 2-1s �� y V  
���

 ���  ���
	��  �

  �����
�  

Karrasch 

Muller 
1951 HR 

Max.steady state 

HR 

�����������
 

Mader et al. 1976 La 4mmol/l ���  2-4mmol/l ���  

Kindermann et 

al. 
1978 La 

���������
2-4mmol/l 

 �!
- " ! ��#�$��  

Keul et al. 1979 La tan �=1.26 �� %�&'���  

Sjodin et al. 1979 La 4mmol/l ���  

(�)�*�+',.-�/
0
1

 

Farrell et al. 1979 La 

(�23*�+�4
5
 

637�8�9 �  

(�23*�+',.-�/
0
1

 

Pessenhofer et al. 1981 La 

*�+;: �
<�=
 

> �@?A�  

%�&  �! - " ! #�$
���  

Stegmann et al. 1980 La 
Tan 51 34 
*�+;: �

 
%�&�" ! ���  

Simon et al. 1981 La tan �=1 �� %�&�" ! ���  

Bunc et al. 1982 La 
*�+�B � : �

 %�&�" ! ���  

Conconi et al. 1982 HR C�D�E
F�G 1  " ! ���  

James et al. 1985 H�I�J�E  H�I�J�E
F�G 1  " ! ���  

N O � � �| } ~  (2010) q r F�� � �	 
 � �  

 

K 4
L
2-1 MON 1959-1991 P  12 Q;RTS�U  �V�W�X'Y�Z�[ ��� M]\_^ < U

`�W�X�a�b
c�X�d�e�W�f�g�h &
i ����j Y�k Mader l  (1976) m�n;o  �! - " !
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��� ���qp  �! - " ! ���  (2-4 mmol/l) r <�s *�+�t�u Y
v u�w���*�+ �
mmol/kg

p
 

Hollmann et al. (1987) xyozM|{�} ����j  �! ���  (2mmol/l) ����~���� 2.8 

m/s M�C�D�E <140 min-1 M|" ! ���  (4 mmol/l) ~��  � 3.5 m/s M�C�D�E  <156 min-1 p  
�����  ���f��
� 	
�
���3����M]��� ����������� � ��� ^�M ����������� n
� " !
� *�+ ��� Y �
�  ( ����� , 2010) 

p 7�� Z�[ xyo ATP �
� ������� M �
¡�¢�£�¤�¥�¦�§�¨
©�ª3«�¬®­°¯�§
±�²�³�´¶µ¸·�¡�¹�º

ATP-PC
¡�²

 (Mcmahon & 

Jenking, 2002; Bishop, Edgs, & Goodman, 2004) �� � � � �  (1999) 	 
 � � 


� � � � � � � � � � � � � �� � � � � �  ! " # $ �% & '  (2005) ( ) 5

* +  , � � � �� - . / 0 1 � � 2 3 �4 5 6 7 � ! 8 9 : ! � �  �; #

$ � � < = > �  �Neumann (1991) 2 ? ! � �  @ A B � � < = > �  C D E

@ F �� G 	 
 H I J  � � K L M �N O P Q R S T �  U V W +  �X Y -

. / � Z [ � � \ ] U ^ � _ ` � 

 

 
����������������  ! ! ! !  

 

    «¬>?MNa��R���Y�qr���yV  (Heck,Mader 

&Muller,1986) >?*Hollmann � Liesen (1973) y � MN� ü � � 6 �

qr�jk7��#qr�/� *MN _ `a�ª<Î �)*Ø c Û© v

° � j & � A � E �ª £ �V = l # @�Tk ü h "MN*ªMN� ü �

� Ô n è ����qr�ª S � 10s ���	
 ���r � F� � �

ATP-PC| 20s"V = l # @ ¨ �  (c 2-2 )� 
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c 2-2�qrjk�F: ¨ �  

 

s s Neumann*Pfutzner � Berbalk (2001) y � MNLi jk����qrT

� � � _ `*|qr@P '� � b T �* U �L@P 3 ) S � � *Ø c C �

� î MN d e �] 3 *qr � �ZMN-. Ü� * ¹ rþ%r Ï Ð jk b N

þÏ Ð � pÜÝ (Neumann, 1991) � 

s s Carter� Jones (2000) >?T C � 0 
 LqrTMN� _ `*V � <= �

�	
 C � W � X ® ¯  (Krebs cycle) Y � Z [ N (pyruvate) �F�*Û C �

: ; © Î h � Â �Y* � \ l ] L���WX T ^ _ *ª � «	
 � ' � �

I ` � ü � ��b d *Lõ a �qrWX T *MN� ü � T U�B A  (' Ç

(7 b c g 7| } ~ *2006) � 

s s d e f  (2008) >?@Ay � *<= � � < Ý*MN-. Û < � *V = �

� < Ý*L���WXT Î ü � MNÊ < )�( | } ~ 7 g h 4 *2005) y �

� V × MN � x �<= � �� �F��" i j � p�« ± �Z[MN� k 2

qr � � 
 � *ªL 
 � � l m T n V � eb � qr � �<�Í � ; o � 

    Neumann, G.0Pfutzner, A.0Hottentott, K. (1993) C � MNL	
 � � «�

î Ô ���*L	
 p (V × Z[MN�) R * Ù < å "qr��7	
 � b
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�7qrF�7<= F�7	
 q r 7	
 ] 8 %	
 � � â Y� s F�L b

�j�� � ��qr���*Z[� w " MN� M : Û � «D ªÃ Y � � t �

x «K *ª z � w " � u j� 
 � s vw f x *1988)s �s s

s s y z  (2009) h{| � �Ü � qr � *� � · ¢ b �'ZMN" 8.01}2.11  

mmol/l� ~ Ù Ú 7| } ~  7 � � ,  (2009) Ü � b �MN� 7 � 4-14 mmol/l

� k*�� � ¾ ¿ ��#b ��jk�MN� f Ë < / ��� ��«¬>?M

Na��R���Y�qr���yV (Heck, Mader &Muller,1986) �   

Karlsson, Peterson, Henriksson, � Knuttgen (1975) y � *MN _ ` � k 2

� � ? r� ¦ z � % w " � o F� Ë J*Øª z � 
 � �Ø c *qrg 
 � h

� � WX �MN) R Î À ��*n � -� Î �qr · på "	
 yV� 

s s L� � 	
 l � *V × qrTÒqr@P *Î ü � �Z[MN _ `a�*

å � 	
 Y�*� � � � ¹ Á � � � � s (Hollmann et al., 1981)�� ´ �  (1996)

y � *� �n��MN�>?� � � � ± *ªÂ �MN� � å "qrF�� p

(�	
 B A� i � Û� � �n� � � �� &F � C @ o È � Q � �� � h $  

�* � <Z[MN� (Heck, 1990) * ¹ 4 £ ý þ T MN _ `� l m � å "q

rWX $ �  (Wells, J. G. I., Balke, B., & Van Fossan, D. 1957) � 

s s Ø c *qrg 
 � h � � WX �MN) R Î À ��*n � -� Î �qr ·

p* å "	
 yV�� � F � V � ³>?� S /( � p*h�� �E � � À

� � � � Q � �$ �*p C @ g 
 � ��� �) R @A*� g 
 Ò F � Li j

kÀ å � 	
 � � *�j f Ë 	
 À Á *® À Ý� 2 � � 

 

 

 

 

 



 

10 
 

                           ���������������� " # $" # $" # $" # $  

 

s s WX YLqrT . v � ,� L Y � � õ 	
 /� '*W = " @ � � � Z

MM : h� � qr	
 j i j Î © Î ü � � � Q ��*� � ä �W = FÄ 2

Â ± � � å *qrjWX Y«D � � � %qr@P '^ _ |� N ý þ�E Y

Z � hH f W á �F� ± �  (BÖhmer et al, 1975) *WX YLqrWXT��

å qr��yV6 � *Û� t @	
 WX w �  (e 2-2)� 

s s s s s s s e 2-2��WXQR) S WX YY� 

��WXQR) S WX Y i j  

> 130min 

130~120min 

120~115min 

115~105min 

105~100min 

<100min 

/ J 

J 

� �  

Ý 

/ Ý 

�Ì Í F� 

s s WX Y � � � - � � Q � F� Á � (£ �� V*Û� � � #	
 T�<B

#� Á � ® À � � � � � � F ý þ�yV ( ~   ¡ *2015) �qr'WX YT

UE �* � å "Y� ® ¯ ¨ � � s F0� FÜ î ! ^ _ E �Ü� * � � ^ _ �

Ü �  (Rost, R.0Hollmann, W., 1982) �ªWX Y�(: � i � - � � � � ý

þ* ¢ � Y £ W á s F ± � * å "qr��yV* i � qrF: £ ^ * i � q

r	
 B A*Ê qr'WX Y�^ _ l m � � � � � � x ; ¤ Ý K 0� FÜ î

! ^ _ À Ü� *� FÜJ! ^ _ � Ü � �" t @qrT�qr��*Ü � � �

� � Û Ê � WX Y( � � 

  s Z[MN�WX YL � Q § h%	
 § « � �R Â ��., � Q y�*&

! «D � 2 Ø� Ø"LV = � l � T � � l # @*ª'! � Ø"- � � © = :
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«D ª ¿ À W = X r½�� ª *.! «D � 2 Ø� � Ø"qr��� ª ª z

�*ª.! � � å "qr��� J £ h%	
 B A� p (� 

    Bompa and Zivic (1981) y � *	
 jqr � � � � Ì qr��* � � �

ª � Q s Fh ¥ Î 	
 © � *ª' ü � ���Ø"� ¦ Ë © *§! � WX Y*

g 
 � �h ¨ (� î Ô 	
 ¤ © ����ª ª à � « �qrF�*l m���

¬ Þ G � Ò ­ « � � ; o *Ú � � k �L� õ K �� ��qr	
 «�ZMN

�WX YÛ � <Î � õ � 

~ Z ®  (2014) >?y � Ü � 	
 j*h 90s��F�� ì *��WX  

Y ¤ ¯ " 188 min-1 ; V = WX 150m 8 �9 *WX Y ¤ ¯ �" 187-190 min-1� 

( � ° ± , ê� �  , 2000) ² ³ � b � 3 ) S 3 	 Î * b �T�WX Y 165 

min-1*<j � G 192 min-1�( ~ Ù Ú 7| } ~  ,2010) >?ó Ä � � &(9 Ä

200 m*�� ¤ ¯ WX Y" 188}8 min-1* � «.� 	
 '*'(�� ¤ ¯ WX

Y" 188}8 min-1�  

Karvonen, Kentala. and Mustala (1957) h � N WX Yª «��� � N �Ü

J� 60%* å "	
 ��*�hC ¼ � �	
 B A�Nikiforov (1974) �hW

X Y�� å ) ] *�e 2-3 Î f �Ê qr'WX Y�^ _ E � � � � *� ® ¯

; ¤ Ý K 0� FÜ î ! ^ _ Ü� *� FÜJ! ^ _ � Ü � �Ø"� ¦ Ë © *§

! � WX Y*g 
 � �n � � � � L	
 j*���Î ü � � � Q � Ô % � �

WX� 

e 2-3 �WX Yef �	
 WX�� 

´ �� 8 þ z ) WX Y 

1 ) 120~150 

2 T 150~170 

3 � 170~185 

4 �� >185 
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���������������� % &% &% &% &  

 
«¬>?C � R3�	
 T* � � ������ f Ë / � *WX Y�3 

Ê F<B f g *MN µ ��  (Neumann & Hottenrott, 2002) ��c 2-3 Î f � 

 

 

 
 

 

c 2-3 qr	
 f g � h $ ��jk (Neumann, 1990) 

 

� 	
 j*� � I ` �qrWXü � 8 þ� f Ë *Éy � � �qrWXF

� � � � �  “ � � ” n ¶ � � Q � �� u � E ü � WX � 8 ���*!½� -

. Z[MN�F��� � WXü � j*� õ 	
 %	
 ��� � -* � � WX

× � � �� K L *� ª G � 	
 B A��c 2-4 Î f � 

 

 

 

 

 

 

 

 

 

 

 

c 2-4�	
 � � Q i j �� K L  (Grosse et al., 2001) 

s  W    X 

� Q ¤ Ø � · ¸  

   ^ _  (¥ � ) 

   �    � 

 C ¼ � Q s F 

s s � � 	
  

 
��K L  

s s 	
 B A 

  	
 �� 

� þ
 ¹ � Ï Ð

jk*U)	


�� 

� h $ �*�	


 Ó ��� 

»½¼¿¾
 À½Á  ÂÄÃÄÅ  

» Æ
 

Ç
       È        É        É  
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    Ø Ó õ �WXjk� I ` i j ü � ���L� a �jkWX*MN�� T

U�Jakowlew (1972) C � ­ º » Q ]  (Supercompensation) � y- � � h § �

� nl m*Î ü � � I ` i j � “��” eb ��c 2-5 Î f � 

 

 

 

 

 

 

 

 

c 2-5�Jakowlew (1972) � h �� K L  

 

    ����WXü � � � WX© � *- � qrF�� ; o �
 � ^ _ . v �

¼ 2 ­ º » �WX�Ø $ �� � � ¹ ½ u &�	
 ��*Ê � Á � ü � ­ º »

å ��� jÊ ¬ Þ C �	
 �� (Findeisen, Linke & Pickenhain, 1980) ��c

2-5 Î f �                   

    qr	
 ���^ _ < (1) ��)�	
 WX* © Üþjk�^ _ *!

qrB AJ� (2) ^ _ jk� � � * ¥ � 2 ��	
 *� z �«�	
 � (3) 

<ä ��	
 WX ¾ Ù < � � jk� � � ^ _ *×ü � ä �� � �*Ó � [ G

�� � ý ��� Ç È �	
 ¤ ¥ 7	
 P � � Ç È 7 í < ¿ L �	
 � h z �

^ _ �jk� � â Ø $ s (e 2-4) � 

 

 

 

Ê¿Ë¿ÌÄÍÏÎÏÐ
 

2-3 Ñ  Ò½Ó¿Ô½Õ
 

ÖÏ×¿ÎÏÐ
 

Ø¿Ù
 

Ò½Ó
 ÚÄÛ
 

Ü¿Ý¿Þ¿ßÏà
 áãâ 1-2 Ñ  

( ä¿å áãâ 3 Ñ ) 
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e 2-4�	
 ���^ _   ¡  

 ������������������������ � �  ��� �  ��� �  ��� �  �� ! � ����! � ����! � ����! � ���� 

" # $" # $" # $" # $  F�T U F�� Ë  W Q 
 �  

� % & '� % & '� % & '� % & '  ( � �( � �( � �( � �  V � ü � �� 
 � m 2  

) # $ & ') # $ & ') # $ & ') # $ & '  I ` i j �� � � _ ` 
 �  * + , $ - . / 0* + , $ - . / 0* + , $ - . / 0* + , $ - . / 0  

     

LWX@P j*� À ^ _ � � h $ �Q�"WX Y* Y T n � F: # $  

PCr�MN�-. � L	
 @P Q 15 ) S � � *MN � Ï Ð 1 S jÊ F � ^ _

� 	
 &�MN��	
 «���* � v ° 	
 �� õ v � 7	
 ��� � -

% � �: � � -ª £ ��³>? J ¤ ����	
 WX T � � &(7'(*V

� WX Y � À ab T U*Y�	
 � À C D qrF� ( | } ~ ,2013) � 

 

 
����''''�������� ( ) * + ,( ) * + ,( ) * + ,( ) * + ,  

 

    ���kB (High-intensity interval training. HIIT)* � yqr� Ä 8 Ï Ð

T Á 2 � � ���	
 *���WX T ü � l m*� ªf g V = � Ô * � E �

���W = Ó o F�% Â � � å F� ( | } ~ , 2008) � 

Heck et al. (2002) � � ���kB*F� w " �F: @ �" 90%h«*a

b V = ý þ*¿ Ã q � ��ab V = ® ¯ *Ø c F� � v NAm Ä  (PFK) %

��h Å C D � ��	
 � p . v � Æ �þjk�Tâ ��� � 	
 *hC D

w " = © F�#f Ë Ó õ WX T � � x Ç Ä *ª G � ! � �� � �B A

(Gollnick et al., 1973)�È ª*T���� �	
 � © v Üþ�	
 � `�	


jk Ú � C D qrF�*Û õ a Ù <C D � �B A�Ø c 	
 jk# � `Ü i

�kB	
  (interval training) 8 þ�� � R{"q��kB	
 . v � qrT
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É Î Ï Ð p ¹ L[ Ä 8 ^ _ & ¥ Á 2 qr�	
 � p*¿ � � 5 ` Â ��	


l m� ª C D 	
 T Î F ¸ � ���*p ¹ 0 
 	
 �jk (Balsom, Seger, 

Sjodin, & Ekblom, 1992)� 

    kB	
 �� p"� ¶ Ä � �	
 jR ) Ê � Ó ���� � ) Ï Ð *Ù <

qr`�^ _ `�Æ � (Billat, 2001)�� µ �� �	
 � h� � ¶ ± � Q «�

��*5 6 µ � þ`��WX	
 : ÒL Ë £ �jk7Ì Í - � ��: J � F

� (Coyle, 1995)*% f Ë Î Ï w " � h � � x F� (Holloszy & Coyle, 

1984) �� � ¦ � � �	
 � p*Z � ¿ �þ`�Tâ ��� � � 2 	
 *n

C D w " = © F�#f Ë Ó õ WX T � � x Ç Ä *h� � �F� (Gollnick et 

al., 1973)�ª v LÜ i �	
 jkÀ G � � ¦ � � �	
 Ó Ð �B A � h¿ �

HIIT � p (Laursen & Jenkins, 2002)� U ���Ò Y � ��� Ñ = :  ( Ò ��

Ó 90% �� Ñ = : ) �qr�� é ã � { � �) S �qr*p 6Ô 	
 �

�*kB�) S � � N Ï Ð Òrþ ^ _  (Gibala & McGee, 2008)� HIIT � h

õ jC D & @�= © # $ �%�*�© i jk���qreb % VO2max (Ò

VO2peak) � 2 ØL�kB�� p 0 
 t V = ATP� ü � *� ª� ª t <= �

x Õ Ö �F: © �  (Laursen and Jenkins, 2002)�| } ~  (2008) y � ���k

B*F� 	
 ü � ��* f g MN� × Ø F�*C ¼ CRP�) @¥ �  *¿ M

N J � %�� ª � 

 

. 
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�-��-��-��-� . / 0 1. / 0 1. / 0 1. / 0 1   

 

h«´ D E Ù * Ú Û T � Ü 3 �  

�7i jk����	
 *F� g 
 t @ � �� <B ��� �� � �V = � Ô   

37q�V = � MN	
 * Ý È � � 	
 � � �: � 

<7h����	
 l m*U)MN%WX Y*� ªü � ��*<B C ¼ � � 

s s � � Þ � Í � «����  

=7WX Y�	
 �� � / �*L���kB'WX Y� ­ « 90%h«*WX s  

s s Y^ _ < � *qrF�Ê eb < Ý�  

R7���kBF f g MN� ñ © F�*ª E � x *� � Ø"MN _ `ª � � 

s s qrF�eb *<= F�î *!MN � x F�Ê < Ý�  

Ø c h HIIT	
 � h� � qrT�V = F�� 
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''''0000))))���� 1 2 3 41 2 3 41 2 3 41 2 3 4  

    

�� ��� ��� ��� �����  � 
 2 3� 
 2 3� 
 2 3� 
 2 3  

 

    ³� � >? � ß à IRB U « (�á â 3) * ¥ � � >?( *�  ! " 7

#*� ã 12-14 ä ¹ qr	
 � N G <�� � 
 �� �qr � *(� &u ÷ Ç

� �7MK * å æ � þõ É ç *�  ! õ É ç %qrF�� �� è e*p Ç È

Lõ É ç « é > � 

 

 

����������������  4 5 6 + � 4 5 7 84 5 6 + � 4 5 7 84 5 6 + � 4 5 7 84 5 6 + � 4 5 7 8  

 

�7� � jk� 

s s &(� ê � 105� 4ë 27729ì� 

s s '(� ê � 105� 5ë 09711ì� 

 

37� � G 3 � 

    1.� í � � �§ ó Ä F  

    2.qrF�� ��� � � � �  
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����������������  4 5 9 : � 4 5 ; <4 5 9 : � 4 5 ; <4 5 9 : � 4 5 ; <4 5 9 : � 4 5 ; <  

 

³� � >? H I % J Å 5 6 � 

�7hp�E 9 k �  (made in Germany)� 

Ù � Hp Cosmos�E 9 k �  (Pluto)*��E �" 45 km/h (12.5 m/s)*9 k O

`�þ 190 x )  (74.83")*î 65 x )  (25.59")� 

�������

�

 

 

 

 

 

c 3-1�hp�E 9 k �  

 

37MNZl ) R H  (Diagnostic Biosen C-line ; EKF- diagnostic)� 

   Biosen C-lineMN�Z & ) R H I *) R Z[ : " 10µ*\ ï p ) R �Z[

\ ] | © � jk* � k ð 48 h� � õ jH f MN�Z & a�� 

 

 

 

 

 

 

c 3-2�MNZl ) R H  
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<7 \ Z � Ù  ( 5 6 � \ Z Æ 7 \ Z ñ E 7 ò ó £ ô � õ Ý 7 � ¦ �� ö 7÷ 

s s � ø 7 ù ú â )� 

=7WY m  (i-Heart)� 

    Fõ k ×j û ( 50 - h«WX Y%,+ WX Y*FV e ¦ J <B Ì Í G

150 mh«�H I É Å 5 M �T Á ü 4÷72, SMA � Y 3 e 7V e > Y (2.4G 

(2460MHz)7 Y � ý þ � µ  -110 dBm� Y � I  1 ÷*1 Y �� � WX �T Á

ü N O ¦ J 	 ���       

 

 

 

 

 

 

 

 

 

 

c 3-3�i-HeartWY m  

 

R7¤ j � m 7( Ì � � 
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����������������  4 5 ; = � 4 5 > ?4 5 ; = � 4 5 > ?4 5 ; = � 4 5 > ?4 5 ; = � 4 5 > ?  
 

�7� � J ¤  

   ³>?� � ) "&((T1)�'( (T2) % 5 3	
 � `�T1 � T2 ( )

"�½  150 m (1x150m) ,- ��E �9 �,- � � � �  (2-4 mmol/l) .

/�>?� � K L �( jk*�c 3-4 Î f � 

(�) &( T1�'( T2  � p Ó õ  (e 3-1)� 

1. 150m � E � �� 

�  ! � «WY m  (i-Heart)* � ] @P 'WX %@P 'QR) S (E5) � W X

�*p \ ] � N MN��(� jh ü í p � 9 * _ �� � �9 Ä 2 p (*p 	

â ! 2 � � 

2. � � p ((2-4mmol/l)� 

�  ! L * + � �( &*© u � « i-Heart WY m *p � 
 � \ ] 10µl�Z

[* å " � N jMN� p � % 	 â � N j�W X �, - < = - V = � � 

(2-4mmol/l) ( L h/p/cosmos 9 k � � � *h n o p�� p( * � � E �

" 2.5 m/s* z n � 2 5min* z n k Ï 30sec*p � � 
 � \ Z 10�l7 	 â W

X Y*Y T n z n E �« ¼ 0.5 m/s�( � � Ã � �  ! Î Fµ � ��WX"


� 

 

(3) 53	
 � `� 

� `�7<7R� � 3x3x120 m 8 �9 *	
 &u \ ] 
 � 10µl �Z[�"

� N MN�* z �½ 8 �9 Ä ' Ï Ð 5 ) S *9 Ä <½Ï Ð 10 ) S ("� i )*

�Q� i %Q<i ) + \ ] 
 � 10µlZ[*4 9½ 120 m 8 �9 (4<i )*@

P '�Q 37577710715 ) S \ ] 
 � 10µlZ[ (e 3-2)� � `37= � �

3½ 150m 8 �9 * z �½ 8 �9 Ä ' Ï Ð 10 ) S � 
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37� � � �  

e 3-1� &( (T1) �'( (T2) Z[( \ ] jk 

1 23 41 23 41 23 41 23 4  5 65 65 65 6  æ�çæ�çæ�çæ�ç  R 1x 2x 3x 4x 5x E1 E5 E10 E15 

T1 150m è�éëê�ì  R �      � � � � 

HR �      � � � � 
í�î

1 ï             

2-4mmol/l 
ðAñ�ò�óTô�õ

 

La � � � � � �     

HR � � � � � �  �   

 
í�î

2 ï             

T2 150m è�éëê�ì  R �      � � � � 

HR �      � � � � 
í�î

1 ï             

2-4mmol/l 
ðAñ�ò�óTô�õ

 

La � � � � � �     

HR � � � � � �  �   

 

e 3-2�	
 ` (53) Z[( \ ] \ ] jk 

- . 3 4- . 3 4- . 3 4- . 3 4  - . 7 8- . 7 8- . 7 8- . 7 8  ææ ææ
çç çç  

R S1 S2 S3 E3 E7 E10 E15 

HIIT	
  ö�÷�ø 3x3x120m La � �  � � � � � 

HR � �  � � � � � 

ö�÷�ù 3x150m          

ö�÷�ú 3x3x120m La         

HR         

ö�÷3û 3x150m          

ö�÷�ü 3x3x120m La � �  � � � � � 

HR � �  � � � � � 
ýëþ

2 ÿ í�î           
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c 3-4�� � K L �( jk 
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<7	
 ^ e (e 3-3) 
Days À Á  1 2 

Mon 

 � E � � <= � � 
� p HIIT � 2  
WX 100% 2mmol/l 
q r  3x3x120m 15 min 
Ï Ð  Set 10, Rep 3min  

Tue 

� � � E � � �: � �(; � ) 
� p é ã  é ã  
WX 100% �î rå  
q r  3x150m 4x5 Ì i Î rå  
Ï Ð  Rep 10min Set 60s 

Wed 

� � � E � � <= � � 
� p HIIT � 2  
WX 100% 2mmol/l 
q r  3x3x120m 15 min 
Ï Ð  Set 10, Rep3min   

Tue 

� � � E � � �: � �(; � ) 
� p é ã  é ã  
WX 100% �î rå  
q r  3x150m 4x5 Ì i Î rå  
Ï Ð  Rep 10min Set 60s 

Fri 

� � � E � � <= � � 
� p HIIT � 2  
WX 100% 2mmol/l 
q r  3x3x120m 15 min 
Ï Ð  Set 10, Rep 3min  

 

e 3-4 ; � �: � �	
   

 9 : ; <9 : ; <9 : ; <9 : ; <  �������� 

1 2 G � � 9  10s 

2 � Ã X � o �  5½ 

3 � G � � 9  10s 

4 � � � � � �  10½ 

5 � b X �  6½ 

Î <r å h,- �� E �Ä 2 *r å �r å � k í < Ï Ð
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����''''�������� 4 5 @ A � B @4 5 @ A � B @4 5 @ A � B @4 5 @ A � B @  
 

�7s � � MK c 

 

 

å æ * ³N O 7�  ! %� þõ Éç s

s = 2= 2= 2= 2(T1)���� 1 x 150ms

> ? ) # $ - .> ? ) # $ - .> ? ) # $ - .> ? ) # $ - . s

� � N O P Q �) R s

Ï Ð 33s

Ï Ð �3s

� = 2= 2= 2= 2(T1)���� 
    ,- � �F�(2-4mmol/l)s

Ï Ð �3s

s @ 2@ 2@ 2@ 2(T2)����1 x 150ms

Ï Ð �3s

s '2222(T2)���� 
    ,- � �F�(2-4mmol/l)s

U « IRB à è s
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����----�������� C D E F � G HC D E F � G HC D E F � G HC D E F � G H  
 

AAAA7�  ! * ³ N � � p (�� *h � Ù � ¤ � � 7 ¤ ¯ �7V o Jnef � 

37h SPSS for Windows 22.0T´ ° � � � ¤ � � � � � ¤ ) R % Sigma Plot 

8.0 � � cm ) R � 

<7hÓ 6a ³ t � � ) R � $ �&'(� JK� 

=7h é » : � � Ø' Ë K�) R * b Ü � �( � � jk 3 $ �� JK� 

R7 * + � �hÙ �> à � Lactate Express � � ¤  � � - <= - V = � �

(2-4mmol/l) � E �� 

C7³>?� ¤ ; o £ "ab c d e f
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''''5555)))) 6 7 8 9 � / +6 7 8 9 � / +6 7 8 9 � / +6 7 8 9 � / +  
 

�� ��� ��� ��� � I J K L G HI J K L G HI J K L G HI J K L G H  

 

�7���kB 120 m	
 E � 

@A ) R H f *	 
 Q�3  (Tr-1) LQ� i  (Set-1) E � ¤ ¯ �"

17.7±0.6 s*QR3 (Tr-5) E � ¤ ¯ � � " 18.2±0.4s (Set-1)�.½ ¤ ¯ �JK 

+0.5 s (p>0.05) �L Set-2 	
 Tr-1� Tr-5 E �¤ ¯ �) + " 19.0±0.3 s718.5±0.3 

s*.½ ¤ ¯ �JK -0.5 s (p>0.05) �Tr-1 � Tr-5 	
 L Set-3 E � ¤ ¯ �" 

19.3±0.5 s718.8±0.5 s*¤ ¯ �JK -0.5 s (p>0.05) (�c 4-1)� 

Repetition (3x3x120m)

1x 2x 3x 4x 5x 6x 7x 8x 9x

Sp
ee

d 
(s

)

12

14

16

18

20

22

24
Tr-1
Tr-5

Set-1                               Set-2                               Set-3

s s s

c 4-1: Q�3 (Tr-1) �QR3 (Tr-5) kB	
 E �) R  

 

 

-0.5s +0.5s -0.5s 
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³>?Ø «�� ���	
 *Lc 4-1 Î f �L Set-27Set-3 E �T U. v �

Ø	
 jü � ���� « Tr-1# Tr-5�b ÜL Set-2# Set-3.i ¤ ¯ JK-0.5 s*

ef 5 3���	
 F� � � � � l mª2 � � k �Øc E �� k . v � H b w

" �� 2 � SSC � ñ *Í ¿ ] b �� L� SSC�> YË ! �v � þ�E �	
 j

k*!w " F: Þ v Ù Å �� PFK # $ %�*hC ¼ V = & # @B Y ('Ç (7

| } ~ â - )*qrF�� � � � 	
 C D  (Zintel 1994) �³>?Ó " *�c 4-1

ab T U� � � 

 

37��� 120 mkB	
 WX Y 

� � @A) R L Tr-1kB	
 WX Y*¤ ¯ �" 183±9.1 min-1 (Set-1)*Set-2

	
 WX Y� "182±8.9 min-1�QR3	
  (Tr-5) WX Y� ) + " 176±14.1 min-1 

(Set-1)7184±10.6 min-1 (Set-2) �Tr-1� Tr-5WX YL Set-1 ¤ ¯ �JK -7 min-1 

(p#0.05) *Set-2	
 WX YL Tr-1� Tr-5 � [ ab JK�̂ _ `QR) S  (E5) W

X YL Tr-1� Tr-5 ¤ ¯ �JK -10 min-1  (p#0.05) ��e 4-1 Î f � 

e 4-1�kB	
 WX Y *ef H I JK 

Training Set-1 Set-2 E5 

Tr-1 

Tr-5 

Diff. 

183±9.1 

176±14.1 

-7*  

182±8.9 

184±10.6 

+2 

137±9.7 

127±18.1 

-10* 

e 4-1"���� ���	
 F� WX YLqrT� � LY � S / 120m'*

W = " @ � � � ZMM : h� � qr	
 j i j Î © Î ü � � � Q ��*³>?

L Set-1WX YT U 7min7E5 T U 10min� Bohmer et al. (1975) Î C � WX YL

qrWXT�� å qr��yV6� *Û� t @	
 WXw � �³>? 120m	


WX Y� Bompa and Zivic (1981) y� *	
 jqr� � � � Ì qr��*� � �

ª � Q s Fh¥ Î 	
 © � *ª'ü � ��ª<Î Ó " G � H I JK�
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<7��� 120mkB	
 MN _ `a�) R  

c 4-2"qrWXZ[MN _ `a�) R �@A) R H f L	
 Set-1Z

[MN_ ¤̀ ¯ �L Tr-1� Tr-5 ) + " 9.6±2.1 mmol/l78.4±3.7 mmol/l *JK 

-1.2 mmol/l (p>0.05)�Tr-1 � Tr-5 	
 L Set-3 MN _ `a� ¤ ¯ �JK -0.2 

mmol/l  (p>0.05)� 

s
Set-1 Set-3

L
a 

(m
m

ol
/l)

0

2

4

6

8

10

12

14

16

18

20

Tr-1
Tr-5

-1.2 mmol/l

-0.2 mmol/l

 

s s s s              c 4-2�kB	
 Z[MN_ `a� 

  d e f  (2008) >?@Ay� *<= � �< Ý*MN-. Û< � *V = � �

< Ý*L���WXTÎ ü � MNÊ < )�³>?c 4-2 H f ���kBM 120m

MN) R Set-1 T U 1.2 mmol/l*Set-3 T U 0.2 mmol/l�«¬>?ÛC � R3�	


 T*� � ������f Ë / � *MNµ ��  (Neumann & Hottenrott, 2002) *

�«Ù D́ Ó " �c 4-2 Î f *	
 Li jk���	
 l mT qrjk" 20-30 

s � k*n9 "<= � x F: 20%*<= � x F: 80%  (Hargreaves, 1995) *'

Ç (7b c g 7| } ~  (2006) y� � � I ` � Ó õ ��	
 T *�	
 ü � ��*

MN� ab T UB A�
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=7kB	
 ^ _ `Z[MNd e �E � 

^ _ `Z[MNd e ) R H f *L Tr-1 Q<) S  (E3) MNa�G 11.7±2.9 

mmol/l*Tr-5 � " 13.1±4.7 mmol/l *.½JK +1.4 mmol/l (p > 0.05) �̂ _ `Q

R) S  (E5) MN_ `a� Tr-1� Tr-5 ) + " 12.4±2.9 mmol/l712.6±4.1 mmol/l*

¤ ¯ �JK +0.2 mmol/l (p > 0.05) �L Set-3 E � 120mjk¤ ¯ �T U -0.5s (p > 

0.05) *�c 4.3 Î f � 

After exercise (min)

E1 E3 E5 E7 E10 E15 Set-3

L
a 

(m
m

ol
/l)

0

5

10

15

20

25

Sp
ee

d 
(s

)
0

5

10

15

20

25
Tr-1
Tr-5
Tr-1
Tr-5 -0.5s

 

c 4-3�kB	
 ^ _ `MNd e ) R  

 

    c 4-3 à b �� ���	
 '*MN^ _ p̀ í <H I T U* 2 ØL�

���WX�õ jMN: ��-. Y*MN _ ` Ê � ü � * $ È ³>?MN í <

H I T U�% E �� ab T U 0.5s*hMN̂ _ d̀ e n� � ab T Uý þ�ef

^ _ F� ¢ � & *qr@P 'MN�^ _ %-. � Ø"<= � �F�ª<Î � � 

(Mader, 1984)� 
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������������ M NM NM NM N 150m O 5 1 P G HO 5 1 P G HO 5 1 P G HO 5 1 P G H  

 

�7S / 150 '(� E �) R  

@A) R H f *150 m&( T1� T2 E �¤ ¯ �) + " 21.9}1.9 s721.4}1.9 s*

¤ ¯ JK -0.5 s (p>0.05) *�c 4-4 Î f �MNÇ H T U*WX YU| 140 min-1�

Engelhardt and Neumann (1994) à b ���WX'¿ WX Y«D *� Ø"Â � �>

Y8 �  � *z �
 � �_ `*Ø���¿ � ® ¯ D �� 

test

T1 T2

15
0 

m
 s

pe
ed

 (s
)

0

5

10

15

20

25

s s s s  

c 4-4  150m E �(  

 

>?@Ac 4-4 H f 150 m( T17T2 E �¤ ¯ T U 0.5 s*6�  Bompa and 

Zivic (1981) y� *	
 jqr� � � � Ì qr��*� � �ª � Q s Fh¥ Î 	


 © � *ª'ü � ���c 4-5 H f 	
 «���*� v ° 	
 �� õ v � 7	


21.9s 21.4s -0.5s 
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��� � -% � �: � � -ª £ �Ø c ³>? J ¤ ����	
 WX T � � &

(7'(*V� WX Y�E �ab T U*Â FC D qrF�� 

 

37S / 150 '(� MN) R  

c 4-5"S / 150 m(  (Test) qrWXZ[MN_ `a�) R �@A) R

H f L(  (Test) @P Q 1 ) S  (E1) Z[MN _ ` ¤ ¯ � T-1 � T-2 ) + "

7.4±3.7 mmol/l74.9±1.2 mmol/l*¤ ¯ JK -2.5 mmol/l (p<0.05) *@P 'Q 5 ) S  

(E5) MN¤ ¯ � T-1� T-2 ) + " 10.6±3.2 mmol/l77.9±1.2 mmol/l*¤ ¯ JK-2.7 

mmol/l (p<0.05)�L@P 'Q 10 ) S  (E10) MN¤ ¯ � T-1� T-2 ) + " 10.1±3.3 

mmol/l76.7±0.8 mmol/l*¤ ¯ JK -3.4 mmol/l (p<0.05)�MN¤ ¯ �L@P 'Q

15 ) S  (E15) T-1 � T-2 ) + " 9.3±3.5 mmol/l75.7±1.7 mmol/l*¤ ¯ JK-3.5 

mmol/l (p<0.05)� 

After Exercise (min)

R E1 E5 E10 E15 E 1 E 5

15
0 

m
 L

a 
(m

m
ol

/l)

0

2

4

6

8

10

12

14

16

15
0 

m
 H

R
 (m

in
-1

)

0

50

100

150

200

250

T-1
T-2
T-1
T-2

s s

c 4-5 S / 150m( MN_ `a��WX Y 

 

-La 
-La 
-HR 
-HR 



 

32 
 

                                                               s             
 

 
E1 E5 E10 E15 

T-1 7.4±3.7 10.6±3.2 10.1±3.3 9.3±3.5 

T-2 4.9±1.2 7.9±1.2 6.7±0.8 5.7±1.7 

Diff. -2.5* -2.7* -3.4* -3.5* 

 

c 4-5(� T T1� T2L E1MNJK -2.5 mmol/l*E5 JK -2.7 mmol/l*E10

JK -3.4 mmol/l*E15JK -3.5 mmol/l�6�  (Neumann*Pfutzner & Berbalk, 2001) 

y � MNLi jk����qrT � � � _ `*|qr@P '� � b T �* U �

L@P 3 ) S � � *Øc C � �î MNd e �] 3 *qr� �ZMN-. Ü� *

¹ rþ%rÏ Ð jkb N þÏ Ð � pÜÝ (Neumann, 1991) � 

Wangs and Hsu (2012) >?y� 1 2  3� HIIT	
 <ª ��� <= � ��

v � þ�E �	
 jk*!w " F: Þ v Ù Å �� PFK # $ %�*hC ¼ V = &

# @B Y ('Ç (7| } ~ , 2006) *Øc qrF�� � � 	
 C D  (Zintel, 1994)�

³>?6 �  Jakowlew (1972) C � ­ º » Q ]  (Supercompensation) � y- � �

h § � � nl mÎ ü � ��� eb ��� ���kB	
 * � � � ¹ ½ u &�	


 ��*Ê � Á � ü � ­ º » å ��� jÊ ¬ Þ C �	
 ��� (Findeisen, Linke 

& picken bain, 1980)�Øc ³>?L T1� T2 ^ _ MNab H I JK� 

 

 

 

 

e 4-2 S / 150  m( MN_ `a�  h*ef H I JK 
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������������ � � O 5 1 P G H� � O 5 1 P G H� � O 5 1 P G H� � O 5 1 P G H  

 

�7n o pE �%WX Y) R  

@A) R L<= � � 2mmol/l &( (T1) �'( (T2) E � ¤ ¯ �) + "

2.3±1.0 m/s72.4±0.9 m/s*¤ ¯ JK" +0.1 m/s�WX Y¤ ¯ �� ) + " 153±25 

min-1 (T1) 7147±27 min-1 (T2) *¤ ¯ JK" -6 min-1 (p<0.05) �V = � � 4 mmol/l 

&( (T1) �'( (T2) E �¤ ¯ �) + " 3.6±0.3 m/s73.5±0.3 m/s*¤ ¯ JK"

-0.1 m/s*[ ab JK�WX Y¤ ¯ �) + " 184±5.4 min-1 (T1) 7177±8.3 min-1 

(T2) *¤ ¯ JK" -7 min-1  (p<0.05) ��c 4-6 Î f � 

2.5 3 3.5 4 4.5 E5

H
R

(m
in

-1
)

100

120

140

160

180

200

220

T1-HR
T2-HR

 

s s s s         c 4-6  n o pWX 2-4mmol/l 

 

Speed (m/s) 

n=5 
n=4 
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R 2.5 3 3.5 4 4.5

La
 (m

m
ol

/l)

0

2

4

6

8

10

12

T1-La
T2-La

 
 

c 4-7 2-4 mmol/l MNa�) R  

 

37<= -V = � �MN) R  

c 4-7 "qrWXZ[MN_ `a�) R �@A) R H f <= � � 2 mmol/l

MN¤ ¯ �&( (T1) �'( (T2) ) + Lz { 2.5 m/s (1x) " 1.7±0.8 mmol/l7

1.2±0.6 mmol/l*¤ ¯ JK -0.1 mmol/l�Lz { 3.0 m/s (2x) " 2.0±1.0 mmol/l7

2.2±1.0 mmol/l*¤ ¯ JK +0.2 mmol/l (p>0.05)*[ ab JK�Lz { 3.5 m/s (3x) 

" 3.3±1.3 mmol/l73.5±1.1 mmol/l*MN¤ ¯ �ª  +0.2 mmol/l (p>0.05) � z {

4.0 m/s (4x) " 5.6±1.8 mmol/l76.1±1.4 mmol/l*¤ ¯ JK +0.5 mmol/l (p>0.05) �

�e 4-3 Î f � 

³>?à b L<= -V = � � (2-4 mmol/l) e 4-37e 4-4 Î f *6�  (Hollmann 

et al., 1987) Ì Í qr � �<= � �© G  � 2.8 m/s*V = � �E �© G �3.5 m/s�s s  

³>?@A) R T17T2 �´ D T�<= � � ¢ <J Ì *V = � �G H I f g

(p<0.05) *c b d � F � I é � V = � ��	
 *<= � � ¢ © ª ��	
 TW

X YL � Q �� � Î < I ` i j �� �*Ø c v C D <= F� © Ø «Üþ�jk

Speed (m/s) 

n=5 

n=4 
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)( : 	
  (Neumann, 1990 )� 

³>?MN T17T2 [ G JK*% LMNd e ¤ ¯ � L 8 mmol/l*6 Hollmann 

and Liesen (1973) y� *MN� ) I qrjk7qr��%qr/� <Î � õ *Û

v � � T 	
 l � ** ¿ + & ) @ª� �MNü � *³>? 7#�  ! L T1 , <

4#�  ! G 4 m/s*% L T2 � < 5 - G 5 m/s�Øc ³>?WX Y%E �G H I

JK� 

 

g 4-3  2-4 mmol/lMNa�) R      
   ����  2.5 3 3.5 4 4.5 

T1 1.8±0.8 2.0±1.0 3.3±1.3 5.6±1.8  
T2 1.2±0.6 2.2±1.0 3.5±1.1 6.1±1.4 8.1±2.9 

Diff. -0.6 +0.2 +0.2 +0.5 s  

 

 
e 4-4 & (T1)7'( (T2) <=  (2 mmol/l) � ��V =  (4 mmol/l) � �b Ü 

����  2 mmol/l 4 mmol/l  

����  Speed (m/s) HR(min-1) Speed (m/s) HR(min-1) 

T1 2.3±1.0s 153±25.5 min-1 3.6±0.3s 184±5.4 min-1 
T2 2.4±0.9s 147±27.0 min-1 3.5±0.3s 177±8.3 min-1 

Diff. +0.1 -6* -0.1 -7* 
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''''::::))))���� 6 +6 +6 +6 +  

 

³>? � � �� ���	
 F À Li jk� � �� �F�C D *h���l

m*C �� � Lb �F «�ì �����eb *>?@] �T � 

�7�� ���	
 �� E �7WX 7MNab � k *<× � � � L��� b �

C D � �F�*z �F b �@P '*i jkG � ^ _ � 

37�� ���	
 'MNH I JK*C D � � Lz �F b �V = � �� Ô *� 

ª V = l # @%�*G � ���B A� 

<= F�î *��MN-. <H I JK*��z �F b �C D ATP-CP � Ô *

G � i u kB ^ _ � *� Á � 
 � - � b � 2 - ��Lb ¤ �� �qr.���

kB	
 � � Ì 	
 8 þ*L�� ���	
 '*FC D qreb * � �� � �

/ b �jko i ¹ � � 0 ] *� � © Ù Å Ý�� �� �*Ø c � 1 g 
 %� � F

hi jk���l mnC D � � � �� �*o i 	
 jk7����p C D qr

eb � 

f
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�������� . /. /. /. / �

�

��� ���  

ë 2 3  (2015)�V = � �� �� � ½) = � õ WX 8 þ�Z[MN%WX Y�

B A�[ � � 4 � ] ´*� í � � �§ * 4 5 6 � 

7 8 8  (2008)����kB	
 � 9 : S /	
 � � ��[ � � 4 � ] ´*�

í � � § ; * 4 5 6 � 

< �� (2008)�>? ± = � > qr � b �&`���	
 �<= V = F���

�� 2 � � � § � � 

ò � ó  (1997)�� ? qrÆ   % S /� F $ � � � � �� S � � *34*112-115� 

� @ A  (2010)�.� ���	
 �< B X C F�� � ��[ � � 4 � ] ´*�

í � � �§ * 4 5 6 � 

� ° ± 7ê� �  (2000)� ² ³ � qr � b �&'�� Ñ = : 7ZMN%Z ò

LDH %�>?�T� � � ¦ Í *36(1)*40-41� 

� 
 �  (2010)�ù D � � § ; § � *Q 26EQ 11`� 

| � F  (2014)�.½) = ���kBWX�^ _ E ��<= � �� B A�[ �

� 4 � ] ´*� í � � �§ * 4 5 6 � 

| �   7 ¡ ¢ £  (2002)�T� G � � H qr I J � � � �´© � � �18`* 

89-92 K�  

| ³ à 7| L M  (2006)�® ¯ 	
 �� ��� � �qr� � F	
 �� S � � � 

82` *1 K�  

| } ~ 7g h 4  (2005)�qrF�� � ��	
 � � �� ê � � N O *146`*

44-52K� 

¶ ¼ Ç  (2006)�� �WX P 	 Q �� > � � <= �V = � �F ? � �� � � �

[ � � 4 � ] ´*� í � � § ; * 4 5 6 � 



 

38 
 

d e f 7� R S 7� T T 7U ò V  (2008)�W > � � * + F�� S /� �� �

��2008�÷ X qr � Q § � �� %Í � > � � *98-104 

ê  ë (1989)�� ? Y Y�E 4`*58-71K� 

~ Z §  (2014)����kB	
 [ É \ Ä Q10� º �<= F�%W w � h V

	 � � ��[ � � 4 � ] ´*� í � � �§ * 4 5 6 � 

~ Z ®  (2014)�� õ ( � p�Ü � S /WXWX Y�   ¡  ( [ � � 4 � ]

´)�� í � � �§ * 4 5 6 � 

~ Ù Ú 7| } ~ (2010)�.� n o 	
 �ó Ä � � 200 x y E �eb � � �*

qrg Q ¦ § *17*41-52� 

~   ¡  (2005)�R� � �	
 �� S W > � � S /F�eb �� � ( [ � � 4

� ] ´)�� í � � § ; * 4 5 6 � 

~ ] ^  (2006)�R� 	
 ' ( ' _ > S /Í � F�� MN*WX Y% S /F�

Ë © � � � �[ � � 4 � ] ´*� í � � § ; * 4 5 6 � 

� � �  (1987)�Ü � § ` A a � b c d * e f ´© � � g � 

g h i  (2006)�� õ � �WX Y	
 �� > j � � <= �V = � �F�� ��

>?�[ � � 4 � ] ´*� í � � § ; * 4 5 6 � 

U k X  (2011)�� õ WX 8 þ�V = � �� � ��[ � � 4 � ] ´*� í � �

�§ * 4 5 6 � 

l Ç (7m c g 7| } ~  (2006) �Ä �TþÌ n � E � ? 	 Q �B AY�V × �  

Mader 2× Test. Paper presented at the �l �§ >� � . 

o " p  (2015)�� 
 �Ü � � � � �F�� S /� �� � ��[ � � 4 � ]

´*� í � � �§ * 4 5 6 � 
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