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341 750 < VS 1
536 375 < VS < 750 2
175 175 < VS < 375 3
4 VS < 175 4

xm OyO|t u=Wv |}xR=U pOt |=yQDt=Q=B x@ C}U=UL p}rLD w x} RHD "CU= QDtm
s=wO COt x@ '|}xNQJ p=wR `} QU CaQU w q=@ pmWQ}}eD C}iQ_ =@ |}=yxR=U

[12]"OvDUy QDT=UL
|=ypm}U QO Ctw=kt w |DNU Vy=m ^=Lr |=Q@ |irDNt |=yVwQ xRwQt=
u=ywtQ=Ov=J 'p=Ft u=wvax@ "CU= xOW x�=Q= xrRrR s=wO ^=Lr Qw_vtx@ xrRrR |B=}B
|vwoS=w Q]N QO u}tR CmQL s=wO COt Q}F-=D |@=} RQ= uwt=Q}B |}xar=]t �2016�
|}xR=U OQmrta |@=} RQ= QO u; uDiQo Q_vQO |=Q@ =Q |}=yVwQ w O=O s=Hv= |}xR=U
Vv=QwQi C=mQL Q}F-=D j}kO |UQQ@ x@ �2018� 3wQ=QB=m [13]"OQm KQ]t |L=Q] w
Vv=QwQi C=mQL CQ=UN p}Uv=DB |@=} RQ= w s=wO COt Q}F-=D xS} w x@ '|L=Q] QO
COt Q}F-=D |UQQ@ x@ �2019� Vv=Q=mty w 4CUQ=yQ}i u}vJty [14]"CU= xDN=OQB
6 R= |vD@ |WQ@ Q=w}O |=yu=tDN=U |vwoS=w Q]N w |L=Q] QO u}tR CmQL s=wO
p}rLD w x} RHD j} Q] R= =Q VRQr Kw]U |vwoS=w w |L=Q] w OvDN=OQB xk@] 30 =D

[15]"OvDiQo Q_v QO |]NQ}e |W}=Ri= |m}t=v}O
CmQL s=wO xm Ov=xOW C}ak=w u}= xHwDt u=QoWywSB R= |Q=}U@ 'u}vJty
"CU= Cw=iDt 'x@=Wt |xRQru}tR |] |DL Qo}O C}=U x@ |D}=U R= xRQru}tR |wk
C=mQL R= |tm w j}kO |v}@V}B u=wD|tv s=wO COt |=y|oS} w lQO uwO@ 'u}=Q@=v@
|L=Q] |=yOm QO 'u}tR |wk CmQL s=wO COt [16]"OQw; CUOx@ xRQru}tR |wk
QO u}tR |wk CmQL |rY= |=yQDt=Q=B R= |m} u=wvax@ u=yH QU=QU QO |Q=ovxRQr

[17]"CU= xOWv xDiQo Q_v
|xNQJ O=} R O=OaD R= |OwOL =D nQR@Vv=QwQi |=yxrRrR R= |W=v |=yCQ=UN
CmQ=Wt xm OvyO|t u=Wv |r}rLD w |@ QHD C=ar=]t "OwW|t |W=v Q=@ Twmat
Vv=Q=mty w 5=QwDvw "OwW|t QHvt ?}U; x@ =yxNQJ O=OaD w u=mD s=wO COt
w Ovr@ |=yu=tDN=U MU=B QO u=mD s=wO COt Q}F-=D |ovwoJ |UQQ@ x@ �2019�
'CU= xOW `k=w =}O=mU=m Vv=QwQi |xk]vt QO xm =}@trm V}D} Q@ QO |WQ@ Q=w}O
=D 'Ov=xO=O x�=Q= KrUt uD@ ?=k l} R= |OQwt |xar=]t l} u}vJty w xDN=OQB
MU=B QO |yHwD p@=k Qw]x@ Ov=wD|t R}v |vqw] s=wO COt =@ u=mD xm OvyO u=Wv
'CU= xOw@ O}it |L=Q] O=it u} wOD |=Q@ xOW QmP G}=Dv "OQ=Po@ Q}F-=D =yu; |}xRQr
CmQL s=wO COt Q}F-=D Q}N= C=ar=]t [18]"OQw;|t ?=UL x@ =Q u=mD s=wO COt xm

[19]"OyO|t u=Wv =Q xR=U |vwoS=w C}iQ_ QO u}tR
|}xRQr MU=B QO u}tR |wk CmQL s=wO COt Q=F; '�2018� |Q=iY w xO=Rqt
|wQ Q@ xDWPo QO C=ar=]t QDW}@ [20]"Ov=xOQm |UQQ@ =Q |O=R; xHQO l} sDU}U
|RmQtwQ |xrY=i w xrRrR |=oQR@ R= xO=iDU= =@ uw}UQoQ R}r=v; l} =@ s=wO COt
x@� CU= xDiQo CQwY =yu; |oO=U w |DL=Q p}rO x@ pkDUt |=yQ}eDt u=wvax@
|=yxv=Wv R= |Q=}U@ seQ x@ [21]'��1975� 6|OQ@ w l =vwi} QD Q=DWwv 'p=Ft u=wva
C}=U \}=QW w s=wO u}@ |x]@=Q OQwt QO |tm C=ar=]t 's=wO COt x@ \w@ Qt
|rLt C}=U \}=QW =@ |i}m CQwY x@ =yu; QDW}@ 'xv=iU-=Dt "OQ=O OwHw |rLt
l} �1978� [22]Vv=Q=mty w 7|@ QwO Q=DWwv 'p=Ft u=wva x@� Ov=xDW=O Q=mwQU
'|RmQtwQ |xrY=i w xrRrR |=oQR@ =@ \ki xv s=wO xm O=O u=Wv QF-wt |Q=t; VwQ

[10]�"OQ=O \=@DQ= R}v |rLt C}=U \}=QW =@ xmr@
C=k}kLD RmQt R= u=Q}= |=yxRQru}tR |wk CmQL |=yOQwmQ 'Q[=L |xar=]t QO
u}@ |x]@=Q =D 'CU= xOW xDiQo Q=m x@ [23]'�BHRC� |R=UQyW w umUt 'x=Q
\}=QW w |vwv=m jta |xrY=i 'u}tR K]U ?=DW |xv}W}@ =@ s=wO hrDNt h} Q=aD
|=y|oS} w |xvt=O w s=wO uDN=U Q=mW; 'Q=m u}= R= hOy "OwW XNWt x=oDN=U
QO |OwQw C=mQL R= Q=O|vat C=aq]= uOQw; CUO x@ w xRQru}tR |wk C=mQL
QO "CU= xOW xOy=Wt j@=wU T=U=Q@ xrRrR Q@=Q@ QO sw=kt |L=Q] |=Q@ TQDUO

96



1/
1|

xQ=t
W'

37
�2

|xQ
wO'

�14
00

Q=y@
�h

}QW
u=Qt

a|
UOv

yt

[32] "Cw=iDt |=y swO =t= u=Um} u}tR CmQL ?=DW xv}W}@ =@ u}tR CmQL |=yOQwmQ |=Q@ T=} Q; COW �? w u}tR u=tR � ?=DW xJN} Q=D �hr= "1 pmW

[33]"|ak=w CW=ov?=DW l} O}Uw}y Q=Owtv "2 pmW

x@ xm CU= DS(5�75)� w DS(5�95)� '=yu; u} QDpw=ODt "CU= xOW xDiQo Q_v QO
%OvwW|t h} QaD CQwY u}=

OYQO 95 =D 5 u; QO xm |v=tR |xrY=i %�95�5 QF-wt s=wO DS(5�95)� ��
[34]"OwW|t `tH R tmax

0 a(t)2dt p=QoDv=
OYQO 75 =D 5 u; QO xm |v=tR |xrY=i %�75�5 QF-wt s=wO DS(5�75)� ��

[35]"OwW|t `tH R tmax
0 a(t)2dt p=QoDv=

QO xm CU= xOw@ �OYQO 95�5� QF-wt s=wO COt w '0=05 g ?=DW |xv=DU; QO
"CU= xOW x�=Q= l} Qy K}[wD xt=O=

QF-wt s=wO COt "1"3
s=tD ẁtHt w xDi=}xaUwD '?QNtQ}e |Q}oxR=Ov= |=Q@ xm CU= |DOW 'T=} Q; COW
|xOvvmu=Uwv |xawtHt l} |=yQou=Uwv QO xm CU= uRw OL=w QO |=y|SQv=
R= Oa@ x_Lr Qy QO =}� xrRrR |}=yDv= |x_Lr QO Ot=U@ CN=wvm} `} RwD =@ =Q}t=v |]N
|SQv= |atHD `} RwD '=ys=wO R= xDUO u}= T=U= [30]"CU= xOW xQ}NP �CmQL u=}=B
T=U=Q@ QF-wt u=tR COt "OwW|t u}}aD CW=ov?=DW R= xO=iDU= =@ xm CU= xrRrR
Qtw@ \UwD Q=@ u}rw= 'QF-wt s=wO COt "OwW|t x@U=Lt u}tR ?=DW `@ Qt p=QoDv=
COW R= 'xOW QmP |=yh} QaD QDW}@ QO [31]"CU= xOW h} QaD �1999� 9=Q} QB w

%�31 |x]@=Q� CU= xOW xO=iDU= T=} Q;
Ia = �

2g
Z tmax

0
a(t)2dt (1)

XNWt CW=ov?=DW OQwmQ \UwD xm CU= t u=tR QO ?=DW a(t) 'u; QO xm
"CU= xR=U Q@ OQ=w |SQv= u=R}t |xOvyOu=Wv Ia w OQwmQ pw] tmax "OwW|t
=t= 'u=Um} �PGA� u}tR ?=DW |xv}W}@ =@ xOW \@[ u}tR CmQL wO '1 pmW
u=tR ?UL Q@ T=} Q; COW C=Q}}eD Q=Owtv "OyO|t u=Wv =Q Cw=iDt s=wO COt
=Q |ak=w CW=ov?=DW l} O}Uw}y Q=Owtv '2 pmW "Ovt=v|t 10O}Uw}y Q=Owtv =Q

[33]"OyO|t u=Wv
\w@ Qt xm OwW|t p}mWD sm ?}W =@ CtUk l} R= ,qwtat U O}Uw}y Q=Owtv
|SQv= x@ \w@ Qt w OQ=O |OvD ?}W 'Q=Owtv |v=}t CtUk "CU=P G=wt= uO}UQ x@
CU= sm ,=D@Uv ?}W 'Q=Owtv |}=yDv= CtUk QO "CU= S G=wt= QF= QO |rY= |OwQw
\w@ Qt 'OvUQ|t sDU}U x@ s}kDUtQ}e Qw] x@ xm |L]U w |tHL G=wt= x@ w
"CU= ?=DW `@ Qt u}ov=}t Ck}kL QO 'O}Uw}y Q=Owtv R= CtUk Qy ?}W "OwW|t
T=} Q; COW R= |v}at OYQO pt=W xm '|v=tR |xrY=i CQwY x@ QF-wt s=wO COt
|Dw=iDt |=yCQwYx@ hrDNt u=QoWywSB \UwD OYQO u}= "OwW|t h} QaD 'CU=

97



"""=
@C

N=wv
m}w

|}x
R=@'

QFwt
|=y

s=wO
u}@

\@=w
Q

[33]"|a}@] CW=ov?=DW l} CN=wvm} w |}xR=@ s=wO COt Q=Owtv "3 pmW

?=DW |xv}W}@ w 0=05 g ?=DW |xv=DU; QO |}xR=@ s=wO u}@ |x]@=Q "4 pmW
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"2 ẁv l =N QO u}tR K]U

?=DW |xv}W}@ w 0=05 g?=DW |xv=DU; QOCN=wvm} s=wO u}@ |x]@=Q "9 pmW
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