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QY�1.9Ì- .|� �)Â6e ,uZ�» "�Ì( .'Y|¿Y "Y�% |À¸=Àe Z/W# ,uZ�» "�Ì( .'Y|¿Y .Z=/-#.

xZ5e�Y Á r%�» .|0Z^ Z% *Â/- &) ,[M �# 9Ì- ,¯�u 9-ZÀ» PÌv» #Zn)Y "Y�% cm120�b( Ê�Y¸N ZÀ8 'Y 10QÌ» 
,-Y .|� +/ Z- .¿Z/-Y �Z-Y �% *Â/- ¾)Y .|0Z^ xbOY #�Y|]10[.ÂÌ» �U^ �%Y�% MÀN )cm40×cm40(,2-Y .|)#�( ¾ÌÌ3e.¾2)Y 
xZ5e�Y Ze *Â/-cm110,-Y .|� �N [M 'Y .,uZ�2» ¾)�/(�V% ÊÀ3) ,AZ% K# C�Â! +% [�;» �Ì£ .�Ì( &) +¸Ì-Á +% 9Ì- �$

 .|2� Z$� [M *|� KY�M 'Y ZN Á .|� .#Y# �Y�^ [M *Â/- i¯ �# ,AZ% ,¼- +% 9Ì- .|� �)Â6e 'Y *M ,2¯�u `¸Ì2_ +¸2!Z_b% Á
xZ5e�Y Ze ,¯�u xÁ��110 :Z/Ìn)# ¾Ì%�Á# P-Âe �/¼Ì/¿Z- JVC (770) Z% 25+Ì¿ZL �% `)�_ ,-Y .|� P^O .�$ "Y�% �Z¯ ¾)Y

 |� �Y�Ye �Z% �ZÆm Ze +- .ÂÌ» .#Z5/-Y Z%.¿Z(Y|8 "Z$ Q)Z_ �# 9Ì- �$ ,¯�u "Z$ ZY� KZ¼e ,ZY� +% `¸Ì_ Q)|^e �YV_Y K�¿ 'Y+
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:;] + <ËZf¿ 
QY� 3[Z/� "Z$�Y#Â¼¿ )m/s2(*ZY» ,)m(,��- Á)m/s (ÊWZ=m Z% Ê^Ì- kg/m3 0/816`nu Ácm3 8/388¾Ì2u 

|$# Ê» *Z7¿ Y� [M *Â/- �# *|»M AZ% .QY� +¯ "�Â4 *Z¼$3|u ,��- +% +Ì¿ZL `Ì¿ «#Á|u 'Y ZN 9Ì- |$# Ê» *Z7¿ )m/s 
542/0(,-Y .|Ì-� .|À/�Y# ,¯�u p_Y "Z/-Y� �# Ê¼¯ �Y|R» Z$ 9Ì- �/7Ì%.
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)14(  ESVAT d
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fwr � ��UU
"Z$�/»Y�ZN +¯ A,b,c,dÁE#�¯ Ê» �ZÌ/ Y Y� Ê^-ZÀ» �)#ZR» .�/»Y�ZN EZ3)�2- 9Ì2- +2¯ ,2RÌRu ¾)Y �4Z;%"+2% 

,-Y .|� +_ZOY |-� Ê¼¿ |u ,��- .»Y�ZN ¾)Y 9Ì¯�e+% *|Ì-� ,Æ8 Z$�/ ¾)�/7Ì% 9)�OR2|2» �# :4,2-Y .|2� :Z2¼�Y.
,-Y .|� ?)Z»'M :|» ,5$ �Z„-#� `^� 9Ì- *|»M AZ% *Z»' *#�¯ :|» "Y�% .:Á|8 �# Z$ :|» ¾)Y1|¿Y .|»M .

µ+|\1._ËY�[ Z] ¦,fZ» ÉZÅ µ|» R2ÄK ]�» .
:|» A b c d E R2

1 2.883 3.675 1.528 0.05
2 42.048 -0.93 -23.789 0.64
3 198.155 -0.977 1.444 0.75
4 9.714 -17.368 -10.262 2.329 0.00
5 92.302 -0.979 -2.579 1.336 0.77
6 170.437 -0.418 -0.597 -1.795 0.977 0.79
7 6681.034 -0.829 -0.884 1.595 0.78
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:Á|8 �# +¯ "�Â4 *Z¼$1Z$ :|» KZ¼e ,#Â� Ê» .|$Z7» �/»Y�ZN "Y�Y# E|À�Z% Ê» ."Z$ :|»1,2Á3*YV2Ì» Ê2-��% ,Æ8 
|¿Y .|� +3WZU» ,+¿Z(Y|8 �ÂU% ,9Ì- QY� 9)�O Á ,9Ì- Á [  ÊWZ=m QOZ5e ,`nu "Z$�/»Y�ZN �ÌLZe .$ �/»Y�ZN ¾)Y ¾ÌÀd¼$Z�#

"Z$ QY� �# 9Ìe�e +% Z$ 9Ì- *|»M AZ% *Z»' Q%ZR»4,5Á6|¿Y .|»M .
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:|» 3Z%R2�/7Ì% (0.75) :|» 'Y2(0.64)'Y +¯ "�Â4 *Z¼$ ¾ÌÀd¼$ Á"Z$ QY�4Á5*YÂ2e Ê2» ,,2-Y|ÌN 
#�Y# *M |u ,��- �% "�/7Ì% �ÌLZe *M ÊWZ=m +% ,^�¿ 9Ì- `nu +¯ ,5( .:Á|8 �# +¯ "�Â4 *Z¼$1:|2» ,,2-Y .|2»M 1

"Y�Y# R2�%Y�% 05/0#�Y# *M |u ,��- �% Y� �ÌLZe ¾)�/¼¯ 9Ì- .ÂÌ» QY� 9)�O |$# Ê» *Z7¿ +¯ |�Z% Ê» .*#Â2% `<À»Z2¿
QY� �# SZR¿ 6|À¯ Ê» |Ì)Ze Y� +nÌ/¿ ¾)Y .

:|» �#4�4Z  +% :|» ¾)Y Z»Y ,-Y .|� Ê-��% *M QY� 9)�O Z% 9Ì- Á [M ÊWZ=m QOZ5e "�Y]( "�ÌLZe R2�5! 
,-Y :Â^^ Q%Z^ �Ì£ *M ."Z$ :|»5Á6"Y�Y# R2Z2Y� �2% Z2$ :|2» ¾2)Y �# QY� 9)�O +YÀ)Y +% +8Âe Z%Z»Y |À/�$ "AZ% 

"�Â>e|À/�$ :Â^^ Q%Z^ �Ì£ ,,�$ Ê5À» *YÂe "Y�Y# AZ%.:|2» �# QY2� 9)�2O q]u Z%6:|2» ,7"Y�Y# +2¯ .|2»M ,2-|% 
R2Z% �%Y�% Z^)�Re :|»6|�Z% Ê» .

R2=0.78, (15)  6.16681 88.083.0 � �� VT fwr UU
:|» 7Z%R2�% �LÂ» "Z$ �/»Y�ZN ¾)�e `Æ» +¯ |$# Ê» *Z7¿ :Â^^ Q%Z^ Á [M ÊWZ2=m QOZ5e Á `nu ,9Ì- |u ,��-

 |À�Z% Ê» 9Ì- .M |u ,��- �% "V^mZ¿ �ÌLZe 9Ì- QY� 9)�O +¯ |$# Ê» *Z7¿ :|» ¾)Y ¾ÌÀd¼$*#�Y# .`2nu �e Ê5À» *YÂe
 �2% "�/72Ì% �ÌLZ2e 9Ì2- Á [M ÊWZ2=m QOZ5e +% ,^�¿ 9Ì- `nu +¯ |$# Ê» *Z7¿ 9Ì- Á [M ÊWZ=m QOZ5e +% ,^�¿ 9Ì-

# *M |u ,��- :|» �# +nÌ/¿ ¾)Y ,#�Y2Á3"Z$ QY� �# ¾ÌÀd¼$ Á4Á5#Â% .|»M ,-|% .

É�Ì= Ä4Ìf¿ 
[M�# �Z„2-#� 9Ì2- *|»M AZ% *Z»' "Y�% :|» ¾)�/Æ% +3WZU» ¾)Y �#   6.16681 88.083.0 � �� VT fwr UUZ2% 

R2=0.78 9Ì- Á [M ÊWZ=m QOZ5e Á 9Ì- `nu 'Y Ê3%Ze *YÂÀ� +%|»M ,-|% .Ê)Zn¿M 'Y) �e �LÂ» +¯ ¾|u ,��- �% Z$�/»Y�ZN 
9�2u �% *YÂe Ê» Y� `nu `$ Z^)�Re "Z$ 9Ì- +¯ ,5( *YÂ/Ì» |� .#Y# zÌ;7e 9Ì- `nu Á 9Ì- Á [M ÊWZ=m QOZ5e 9Ì-

ZY� �% Á #�¯ C�Â- *M "Z=m .
ÊWZ=m �Z-Y �% ÊYÌWÁ�|Ì$ BÁ� +% b¼� 9Ì- +¯ #Â� Ê» #ZÆÀ7ÌN ),Ì5Ì¯(`nu Z)),Ì¼¯ (#Â� C�Â- ."Y�% ,-Y ¾Y¼»

 �2ÌÌae Y�2¿M ,2¯�u ,Æ8 Ê/u Z) #Y# ?$Z¯ Y�¿M |u ,��- p)�4 ¾)|% Ze #Y# �ÌÌae Y�¿M ÊWZ=m |�Z% K'A 9Ì- ÊYÌWÁ�|Ì$ C�Â-
|¿�Ì( �Y�^ Ê-��% #�Â» q|$ ¾)Y "Y�% [�;» �Ì£ "Z$ Ê¿#ÁV_Y #Â� Ê» #ZÆÀ7ÌN Y]W ,#Y# .

Ê¿Y{�|d 
Ê¿Y#�|^ ¾ÌRRv» +¸Ì-Á ¾)|% +% ,^�¿ Y� #Â  "'�ÁZ7¯ "Z$ ¾Ì�Z» &Ì¿ZY» Ê-|ÀÆ» .Á�( Á `/�2Ì-ÂÌ% Ê2-|ÀÆ» .|Y7¿Y# 

Ê¿Z^£Z% KÂ¸� .Á�(.|Y7¿Y# "'�ÁZ7¯ |¿� # Ê» Kb�Y *Y�Æe .Z=7¿Y# Á Ê5)�2� |2¼v» �|2ÀÆ» ,Â¸5-Â) "Z^M [ZÀ8 'Y ¾ÌÀd¼$ ,
#Â� Ê» "�Y]=-Z„- Ê¼-Z^ "|Æ» �|ÀÆ» .
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