
jlrkq=ebojlk=iladb=@NNU=^KcK=C=^KjK=

UM=_°­~¢µ~·=

^±¦£´§ªª£=k`=OUUMN=

q£«®ª£=q£ª£®¦­¬£W=UOUJOROJPVOQ=

p£¡°£²~°·W=UOUJOTPJNMRO=

p£®²£« £°Jl¡²­ £°=OMMT=

=

c°­«=²¦£=b~±²W=

=

_°£²¦°£¬W=

=

t£=µ§ªª= £ª£¡²= ­¤¤§¡£°±= §¬=k­´£« £°= ¤­°= ²¦£= £¬±³§¬¥=

·£~°K= q¦£= d°~¬¢= i­¢¥£= §±= ~ªª­µ§¬¥= ²¦§±= ~¬¢=

£´£°·­¬£= §±= ¦~®®·= ~ ­³²= §²K= q¦£= §¬±²~ªª~²§­¬=µ§ªª=  £=

²¦£= §¬¡­«§¬¥=j~±²£°±= ¡¦­§¡£= ~¬¢= µ£= ª­­©= ¤­°µ~°¢=

²­= ²¦~²K= f= ¦~´£=  ££¬= §¬= ²¦£= b~±²= ¤­°= ²µ­= ·£~°±= ~¬¢=

¦~´£=£¬¨­·£¢=§²=~¬¢=¬­µ=§±=~=²§«£=¤­°=~=¡¦~¬¥£K=t£=

¦~´£=  ££¬= ´£°·= ¤­°²³¬~²£= ²¦£±£= ²µ­= ·£~°±K= t£=

¡­¬¤£°°£¢= ²¦£= c§°±²= a£¥°££= ­¬= ¤­³°= ¡~¬¢§¢~²£±= §¬=

p£®²£« £°= ~¬¢= §¬= l¡²­ £°= ²¦°££= ­¤= ²¦£= ¤­³°= µ£°£=

«~¢£=c£ªª­µ¡°~¤²=K=t£=~°£=£¶¡§²£¢=~ ­³²=²¦£±£=²¦°££=

 °­²¦£°±=~¬¢=ª­­©=¤­°µ~°¢=²­=µ­°©§¬¥=µ§²¦=²¦£«=~±=

²¦£·= ¥°­µ= ~¬¢= ¤§¬¢= ²¦£§°= ®ª~¡£±= §¬= ²¦£= i­¢¥£K==

=

_°­²¦£°= t~·¬£= d~±©§¬±I= ~= ®~±²= aadj= ¤°­«=

cª­°§¢~=¦~±=³¬§²£¢=µ§²¦=³±=~±=~=¢³~ª=«£« £°=~¬¢=µ£=

µ§ªª= ¦~´£= «­°£= ~ ­³²= ¦§«= §¬= ~= ¤³²³°£= ¬£µ±ª£²²£°K==

=

mª£~±£= ¨­§¬= ³±= ~²= ­³°= p²~²£¢= ~¬¢= ­²¦£°= «££²§¬¥±K=

i­­©= ¤­°µ~°¢= ²­= ±££§¬¥= ·­³= ~¬¢= °£«£« £°= §¤= ·­³=

¦~´£= ¤­°¥­²²£¬= ¦­µ= ²­= ¥£²= §¬IIIII¬­²= ~= ®°­ ª£«K=t£=

µ§ªª= ¥ª~¢ª·= ~±±§±²= ~¬¢= ±¦­µ= ·­³= ¦­µK=== Dq§ªª= ¬£¶²=

²§«£KKKKKKKKK=

c°~²£°¬~ªª·=

=

c°£¢=hK=j­°°§±I=j~±²£°=

=

=

=

=

=

=

a³£±=o£«§¬¢£°W=

t£= ±²§ªª= ¦~´£= ~ ­³²= ²µ£ª´£=  °­²¦£°±= µ¦­= ¦~´£= ¬­²=

·£²= ®~§¢= ²¦£§°= OMMT= ¢³£±K= mª£~±£= ¦£ª®= ³±= §¤= ·­³= ~°£=

­¬£= ­¤= ²¦£=  °­²¦£°±= §¬= ²¦§±= ±§²³~²§­¬=  ·= ¡­¬²~¡²§¬¥=

²¦£= p£¡°£²~°·= ­°= ­¬£= ­¤= ²¦£= ­¤¤§¡£°±K= q¦£= «­±²=

§«®­°²~¬²= ¡­¬±§¢£°~²§­¬= §±= µ¦£²¦£°= ·­³= ¢£±§°£= ²­=

¡­¬²§¬³£=~±=~=j­³¬²=e£°«­¬=j~±­¬=­°=¬­²K=t£=¢­=

¦~´£= ª§«§²£¢= ¤³¬¢±= ~´~§ª~ ª£= ²­= ~±±§±²= ­³°=  °­²¦£°±=

µ¦­= ¢£±§°£= ²­=  £= «£« £°±= ·£²= ¤§¬¢= ²¦£«±£ª´£±= §¬=

¤§¬~¬¡§~ª= ¡§°¡³«±²~¬¡£±= ²¦~²=~°£= ³°¢£¬±­«£K=mª£~±£=

¡­¬²~¡²=³±K==

=

=

j££²§¬¥±=

=

j­³¬²=e£°«­¬=@NNU=

q¦³°±¢~·I=k­´£« £°=NI=OMMT=

=

o£¤°£±¦«£¬²±== = = = SWPMmj= =

p²~²£¢=`­««³¬§¡~²§­¬= = TWPMmj=

=

PV

²¦

=a§±²°§¡²=j££²§¬¥±=

_ª~¡©«£°=@NTM=

p£¡­¬¢=q³£±¢~·= = = TWPMmj=

c°£¬¡¦=_°­~¢=@OVO=

c§°±²=j­¬¢~·= = = = TWPMmj=

s~¬¡£=@OVP=

q¦§°¢=j­¬¢~·== = = TWPMmj=

_§ª²«­°£=@QQS=

b´£°·=q³£±¢~·= = = TWPMmj=

e­«§¬·=@QSN=

p£¡­¬¢=q³£±¢~·= = = TWPMmj=

pµ~¬¬~¬­~=@RSN=

c§°±²=~¬¢=q¦§°¢=q¦³°±¢~·= = TWPMmj=

k§¡¦­ª±Lt£±²=^±¦£´§ªª£=@SRM=

c§°±²=~¬¢=q¦§°¢=j­¬¢~·= = TWPMmj=

q¦§°¢=j­¬¢~·= =a§¬¬£°= = SWMMmj=

_ª~¡©=j­³¬²~§¬=@SSP=

c§°±²=j­¬¢~·= = = = TWPMmj=

=

c°­«=²¦£=p£¡°£²~°·W=

=

d°££²§¬¥±= °­²¦£°±K=t£ ´£=¦~¢=~=µ­¬¢£°¤³ª=

p£®²£« £°=~¬¢=l¡²­ £°K=c­³°=¬£µ= °­²¦£°±=µ£°£=

§¬§²§~²£¢= ·=²¦£=j­³¬²=e£°«­¬=²£~«=§¬=p£®²£« £°I=

~¬¢=²¦£¬I=²¦°££=±³¡¡£±±¤³ªª·=¢§¢=²¦£§°=¡~²£¡¦§±«=~¬¢=

µ£°£=®~±±£¢=²­=¤£ªª­µ¡°~¤²=§¬=l¡²­ £°I=~±=²¦£=«~±²£°=

¦~±=~ª°£~¢·=±²~²£¢K=q¦£=¬£µ= °­²¦£°±=~°£W==p¦~µ¬=

d°§¤¤§²¦I=w~¡¦~°·=o£¬¬£°I=`°~§¥=`~°²£°=~¬¢=g£°£«·=

b°¬±²K=g£°£«·=³¬¤­°²³¬~²£ª·=µ~±=§ªª= ³²=µ§ªª= £=

¡­¬²§¬³§¬¥=¦§±=j~±­¬§¡=¨­³°¬£·=±¦­°²ª·K=q¦£§°=

p£¡­¬¢=a£¥°££=§¬=l¡²­ £°=µ~±=£±®£¡§~ªª·=

¬­²£µ­°²¦·=~¬¢=£¬¨­·~ ª£K=q¦£=¢£¥°££=²£~«=µ~±=

«~¢£=³®=¤°­«=ª­¡~ª=m~±²=j~±²£°=ª­¢¥£= °­²¦£°±K=

q¦£°£=µ~±=¤°­«=_ª~¡©=j­³¬²~§¬I=t_=g­¦¬=

_³°¡¦¤§£ª¢=~±=j~±²£°I=t_=a­¬~ª¢=i~¬£·I=²¦£=

aadj=­¤=²¦£=PV

²¦

=a§±²°§¡²=~±=g³¬§­°=t~°¢£¬=~¬¢=

t_=g~«£±=_³¡¦~¬~¬=~±=²¦£=p£¬§­°=a£~¡­¬K=_°­K=

`¦~°ª£±=`­¶=¤°­«=k§¡¦­ª±=t£±²=^±¦£´§ªª£=µ~±=²¦£=

p£¬§­°=t~°¢£¬=~¬¢=t_=q­¢¢=i~¬¡~±²£°I=²¦£=aadi=

­¤=²¦£=PV

²¦

=a§±²°§¡²=¤°­«=_§ª²«­°£=µ~±=²¦£=g³¬§­°=

t~°¢£¬=µ¦­=~ª±­=¥~´£=~=µ­¬¢£°¤³ª=ª£¡²³°£K=f²=µ~±=

²°³ª·=~=µ­¬¢£°¤³ª=£´£¬§¬¥=~¬¢=­³°=²¦~¬©±=²­=~ªª=²¦£=

 °­²¦£°±=µ¦­=«~¢£=§²=®­±±§ ª£K=

mª£~±£=«~°©=·­³°=¡~ª£¬¢~°±=¤­°=a£¡£« £°=

S

²¦

K=q¦£=§¬±²~ªª~²§­¬=­¤=²¦£=¬£µ=­¤¤§¡£°±=¤­°=OMMU=

µ§ªª= £=²~©§¬¥=®ª~¡£K=f=¦£~°=²¦~²=~=µ­¬¢£°¤³ª=°­~±²=

 ££¤=¢§¬¬£°=§±= £§¬¥=®ª~¬¬£¢=¤­°=¢§¬¬£°=~¬¢=±®£¡§~ª=

«³±§¡=²­= £=®£°¤­°«£¢K=q¦£=§¬±²~ªª~²§­¬=§±=­®£¬=²­=

~ªª=j~±­¬±I=²¦£§°=±®­³±£±=~¬¢=¥³£±²±K=mª£~±£=®ª~¬=²­=

~²²£¬¢=~¬¢=¡£ª£ °~²£=²¦£=¤£ªª­µ±¦§®K==


