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"xSwQB Kr=Yt w Cq;u}W=t |QwxQy@ |Q}oxR=Ov= |D=aq]= |=yXN=W OQ@ Q=m u=R}t |Ov@C}wrw= "6 pwOH

x@DQ u}ov=}t Q=}at h=QLv= R=}Dt= C=mQ=OD C} Q}Ot |xRwL |D=aq]= |=yXN=W h}OQu}ov=}t xv}W}@ xv}tm
Cq;u}W=t |QwxQy@ |Q}oxR=Ov= |=yXN=W hr=

3 14 2 1 8 09 10 1 �u=tR OL=w QO u}W=t \UwD xOW s=Hv= Q=m u=R}t� Cq;u}W=t OQmQ=m 1
2 68 2 3 7 16 10 1 �|v}tND |Q=m C=a=U =@ u; |xU}=kt w Cq;u}W=t |Q=m C=a=U O=OaD� u=tR h=QLv= 2
2 12 2 1 6 49 10 1 �Cq;u}W=t \UwD xOW s=Hv= O}it Q=m u=R}t� u}W=t |Q=m u=tOv=Q 3
2 06 2 1 6 44 10 1 �xv} Ry |x}rw= OQw;Q@ =@ u; |xU}=kt w Cq;u}W=t |xv} Ry u=R}t� xv} Ry h=QLv= 4

Kr=Yt |QwxQy@ |Q}oxR=Ov= |=yXN=W ?
2 3 2 1 8 14 10 1 �xOW x@U=Lt Kr=Yt u=R}t x@ C@Uv xOW hQYt Kr=Yt u=R}t� Kr=Yt CQB OYQO 1
1 9 2 4 7 32 10 1 �xv} Ry |x}rw= OQw;Q@ =@ u; |xU}=kt w Kr=Yt |xv} Ry u=R}t� xv} Ry h=QLv= 2
1 8 2 3 6 86 10 1 Kr=Yt R= xv}y@ xO=iDU= u=R}t 3

"xSwQB |=ylU} Q Q=yt |D=aq]= |=yXN=W OQ@ Q=m u=R}t |Ov@C}wrw= "7 pwOH

x@DQ u}ov=}t Q=}at h=QLv= R=}Dt= lU} Q C} Q}Ot |xRwL |D=aq]= |=yXN=W h}OQu}ov=}t xv}W}@ xv}tm �xSwQB |=ylU} Q Q=yt |D=aq]= |=yXN=W�
3 12 1 6 8 3 10 1 xOWv |v}@V}B |=yO=O} wQ R= |W=v |xv} Ry h=QLv= 1
3 04 1 6 8 23 10 1 xOWv |v}@V}B |=yO=O} wQ R= |W=v u=tR h=QLv= 2
2 26 1 5 7 33 10 1 Q}}eD CU=wNQO |xv} Ry 3
1 58 1 8 6 02 10 1 xOWv |v}@V}B |=yO=O} wQ MQv 4

l} \ki u=wD|tv 'xSwQB s}D <=[a= |OvtC}=[Q K]U VHvU |=Q@ �hr=
s=Hv= u; |x}=B Q@ =Q |@=} RQ= Q=m w OQm ?=NDv= QDQ@ XN=W u=wvax@ =Q XN=W
QO xOW QmP XN=W 9� =yXN=W u} QDsyt |xawtHt =OD@= O}=@ 'xmr@ "O=O
uRw '|@D=Qt xrUrU p}rLD VwQ R= xO=iDU= =@ TBU "OQm |}=U=vW =Q �8 pwOH
|xHQO Q}O=kt O}=@ 'Oa@ |xrLQt QO "OQw; CUOx@ =Q =yXN=W R= l} Qy |@Uv
10 =D 1 u}@ |OOa T=U=Q@ =Q XN=W Qy QO xSwQB s}D <=[a= |OvtC}=[Q
|Q=}at [10]'13 |x]@=Q QO xOt;CUOx@ O=Oa= |Q=Po|=H =@ 'C}=yvQO "OQm u}}aD
C} Rt "OwW|t u}}aD u=aiv|P R= xDUO u}= |OvtC}=[Q K]U |Q}oxR=Ov= |=Q@

"CU= |i}m swyit l} |R=U|:tm u=mt= uOQmsy=Qi 'VwQ u}= |xOta
xSwQB s}D |OvtC}=[Q XN=W = TSI =

9X
i=1

WiRi

=
9X
i=1

�|@Uv uRw�i�|OvtC}=[Q xHQO�i (13)

\ki u=wD|tv R}v =tQiQ=m |OvtC}=[Q K]U VHvU |=Q@ '�hr=� Ov@ x@=Wt �?
=yXN=W u} QDsyt |xawtHt =OD@= O}=@ xmr@ "OQm xO=iDU= QDQ@ XN=W l} R=
�8 pwOH QO xOW QmP |OQmrta |xRwL 5 w |OvtC}=[Q |xHQO XN=W 6�
uRw |OOa Q}O=kt 'xOW QmP |=yVwQ R= xO=iDU= =@ TBU "OQm |}=U=vW =Q
|Q=Po|=H =@ 'C}=yvQO "OQw; CUOx@ =Q =tQiQ=m |OvtC}=[Q |xHQO w |@Uv
|OvtC}=[Q K]UVHvU |=Q@ |Q=}at [10]'14 |x]@=Q QO xOt;CUOx@ O=Oa=

Kr=Yt xm |}=yxSwQB QO 'xS} w x@ &CU= Kr=Yt |QwxQy@ |Q}oxR=Ov= |=Q@XN=W
[21]"OQ=O OQ@ Q=m QDW}@ =yv; QO �OQor}t w u=t}U Ovv=t� |rN=O Q=R=@ R= u}t-=D p@=k
Kr=Yt CQB OYQO =

Q=m QO xOW hQYt Kr=Yt u=R}t
Q=m u; |=Q@ xOW x@U=Lt Kr=Yt u=R}t (11)

|xRwL |=yXN=W u}@ QO xm OyO|t u=Wv 7 pwOH QO xOW x�=Q= G}=Dv
�xOWv |v}@V}B |=yO=O} wQ R= |W=v |xv} Ry h=QLv=� XN=W 'lU} Q C} Q}Ot
u}= OQ@ Q=m u} QDW}@ |xOvyO u=Wv xm CU= x@DQ u}ov=}t Q=Okt u} QDnQR@ |=Q=O
'|r=tlU} Q xm|}=Hv; R= "CU= xSwQB |=ylU} Q Q=yt|ovwoJ|UQQ@ QOXN=W
C=aq]= |x�=Q= 'u}=Q@=v@ [21]'CU= |v=Qta |=yxSwQB QO OwHwt lU} Q u} QDsyt
u=R}t |x@U=Lt |=Q@ "CU= |k]vt ,qt=m 'xv} Ry h=QLv= XN=W ?r=k QO xRwL u}=
xO=iDU= '12 |x]@=Q R= u=wD|t xOWv |v}@V}B |=yO=O} wQ R= |W=v xv} Ry h=QLv=

[19]%OQm
xv} Ry h=QLv= u=R}t

= Q=m s=Hv= |=Q@ xOW |Ov@xHOw@ |xv} Ry� Q=m s=Hv= |ak=w |xv} Ry
(12)

|Ov@C} wrw= uwtR; G}=Dv T=U=Q@ w 8 pwOH QO xOW x�=Q=|i}YwD Q=t; x@ xHwD =@
xSwQB u=aiv|P |OvtC}=[Q K]U |UQQ@ |=Q@ =yXN=WC}ty= |xHQO 'utO} Qi

%CU= KQW u}= x@ =tQiQ=m w xSwQBs}D <=[a= pt=W

91



"""x
SwQB

OQm
rta

|@=}
RQ=

|xJ
Q=Bm

}?
wJQ

=J"xSwQB u=aiv|P |OvtC}=[Q K]U |UQQ@ |D=aq]= |=yXN=W OQ@ Q=m u=R}t |Ov@C}wrw= "8 pwOH
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xSwQB s}D <=[a= |OvtC}=[Q K]U |UQQ@ |=yXN=W hr=
7 03 1 6 8 22 10 1 xSwQB s}D <=[a= |=yR=}v x@ xSwQB Q}Ot |yOMU=B u=R}t 1
6 45 1 5 7 57 10 1 Q=m C}y=t x@ |Ovtxkqa u=R}t 2
6 08 2 1 7 44 10 1 |reW |=yC}rw�Ut C}i=iW u=R}t 3
5 36 1 9 6 5 10 1 Q=m s=Hv= |=Q@ C=R}yHD C}=im 4
5 03 2 1 6 76 10 1 xSwQB QO CmQ=Wt u=R}t 5
4 51 3 5 6 10 1 CQ=_v C}i}m 6
4 1 2 1 5 55 10 1 Q=m s=Hv= |=Q@ xOW Ci=} QO |=yVRwt; 7
3 76 2 7 5 27 10 1 |r=t C=Q=UN u=Q@H 8
2 66 2 3 4 55 10 1 =yurB}U}O Q}=U =@ |ovy=ty 9

=tQiQ=m |OvtC}=[Q K]U |UQQ@ |=yXN=W ?
4 3 1 6 8 37 10 1 =tQiQ=m |=yCU=wNQO w =yR=}v x@ MU=B 1
3 9 1 9 7 77 10 1 Q=mv=t}B xSwQB s}D |rm |}=vwD 2
3 74 1 7 7 62 10 1 C=Q}}eD =@ |Q=oR=U w |Q}PBh=]av= 3
3 47 2 1 7 42 10 1 QFwt C=]=@DQ= 4
3 41 1 8 7 36 10 1 xSwQB |=y|OvtR=}v lQO 5
2 17 2 3 6 02 10 1 CqmWt pL QO |Qw;wv 6

=tQiQ=m Q_v R= xSwQB |OQmrta |xRwL C}ty= K]U |UQQ@ XN=W G
3 79 1 4 8 44 10 1 |Ov@u=tR =@ x]@=Q QO OQmrta 1
3 38 1 7 7 9 10 1 C=tON C}i}m =@ x]@=Q QO OQmrta 2
3 36 2 7 91 10 1 xv} Ry =@ x]@=Q QO OQmrta 3
2 97 1 9 7 3 10 1 pwYLt C}i}m =@ x]@=Q QO OQmrta 4
1 5 1 9 5 67 10 1 |rY= |=yVwQ =@ x]@=Q QO OQmrta 5

"xSwQB QO |w=aO O=OaD |Q}oxR=Ov= |D=aq]= |=yXN=W OQ@ Q=m u=R}t |Ov@C}wrw= "9 pwOH

x@DQ u}ov=}t Q=}at h=QLv= R=}Dt= |w=aO C} Q}Ot |xRwL |D=aq]= |=yXN=W h}OQu}ov=}t xv}W}@ xv}tm �xSwQB |=ylU} Q Q=yt |D=aq]= |=yXN=W�
3 07 1 9 8 13 10 1 xSwQB QO QQmt C=Q}}eD Cra x@ xOt; OwHwx@ |w=aO 1
3 02 2 1 7 89 10 1 |vi C=YNWt R= C}a@D sOa p}rO x@ xOQm RwQ@ |w=aO 2
2 12 2 2 5 78 10 1 |w=aO pL |=Q@ xOW Q=RoQ@ |tUQ C=UrH O=OaD 3
1 86 2 4 41 10 1 |QoQ=m |=yx}O=LD= \UwD xDiQo CQwY C=m} QLD 4

R= |m} 'xOW s=Hv= C=ar=]t T=U=Q@ "CU= xSwQB QO |w=aO O=OaD |Q}oxR=Ov= QO
w Q=Okt QO Q}}eD QwWm CN=U CavY |=yxSwQB QO =aO= O=H}= pt=wa u} QDjiwt
sOa p}rO x@ OQ=wt QDW}@ QO =y=aO= xm |}=Hv; R= u}vJty [21]"CU=yQ=m C=YNWt
Ov=wD@ xSwQB Q}Ot Qo = 'u}=Q@=v@ &OvwW|t xSwQB QO hqDN= w VvD RwQ@ x@ QHvt VQ}PB
|w=aO R= |t_a= VN@ CU= xDUv=wD 'Ovm C} Q}Ot =Q C=Q}}eD R= |W=v C=iqDN=
|vi C=YNWt R= C}a@D sOa p}rO x@ xOQm RwQ@ C=iqDN= xD@r= "Ovm pQDvm =Q xSwQB
OQ=wt QDW}@ QO xm |}=Hv; R= "OQm Vwt=Qi O}=@v 'OQ=O Q=Qk swO C} wrw= QO xm R}v =Q
xO=O Q=Qk xSwQB Q}Ot Q=}DN= QO RQ=sy CQwYx@ C=aq]= xDUO wO u}= xm CU= sRq
?wJQ=J QO xRwL u}= x@ \w@ Qt C=aq]= |x�=Q= Cr=L u} QDO}it 'u}=Q@=v@ &OwW

"CU= xSwQB Q}Ot x@ �xSwQB QO xOW KQ] |w=aO O=OaD� `t=H XN=W

%OwW|t u}}aD u=aiv|P R= xDUOu}=

=tQiQ=m |OvtC}=[Q XN=W = CSI =
11X
i=1

WiRi

=
11X
i=1

�|@Uv uRw�i�|OvtC}=[Q xHQO�i
(14)

|xRwL |=yXN=W u}@ QO xm OyO|t u=Wv 9 pwOH QO xOW x�=Q= G}=Dv
|=Q=O xSwQB QO QQmt C=Q}}eDCra x@ xOt; OwHw x@ |w=aOXN=W '|w=aOC} Q}Ot
XN=W u}= OQ@ Q=m u} QDW}@ |xOvyO u=Wv xm CU= x@DQ u}ov=}t Q=Okt u} QDnQR@
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yt "|vt}= OQmrta |@=} RQ= |D=aq]= |=yXN=W OQ@ Q=m u=R}t |Ov@C}wrw= "10 pwOH

x@DQ u}ov=}t Q=}at h=QLv= R=}Dt= |vt}= C} Q}Ot |xRwL |D=aq]= |=yXN=W h}OQu}ov=}t xv}W}@ xv}tm �|vt}= OQmrta |@=} RQ= |D=aq]= |=yXN=W�
4 55 2 3 8 54 10 1 �EO=wL pm O=OaD� EO=wL MQv 1
3 23 2 1 7 29 10 1 �EO=wL RwQ@ R= |W=v |=yxv} Ry� EO=wL |xv} Ry 2
2 71 2 6 19 10 1 �xO=O CUO R= u=tR EO=wL O=OaD� xO=O CUO R= u=tR EO=wL MQv 3
2 69 1 8 6 07 10 1 �xFO=L u=Q@H C@=@ xOW hrD u=tR� EO=wL u=tR 4
1 83 2 3 4 89 10 1 �x=oQ=m QO |vt}= VRwt; O=OaD� |vt}= VRwt; 5

"|]}LtCU} R OQmrta |@=} RQ= |D=aq]= |=yXN=W OQ@ Q=m u=R}t |Ov@C}wrw= "11 pwOH

x@DQ u}ov=}t Q=}at h=QLv= R=}Dt= CU} R\}Lt C} Q}Ot |xRwL |D=aq]= |=yXN=W h}OQu}ov=}t xv}W}@ xv}tm �|]}LtCU} R OQmrta |@=} RQ= |D=aq]= |=yXN=W�
3 05 3 2 6 64 10 1 �xOW O}rwD C=a}=[ u=R}t� C=a}=[ O}rwD MQv 1
2 54 2 8 5 88 10 1 �|vOWO}OHD `} QU Kr=Yt R= xO=iDU= u=R}t� |vOWO}OHD Kr=Yt MQv 2
2 35 2 6 5 38 10 1 �|Di=} R=@ Kr=Yt R= xO=iDU= u=R}t� |Di=} R=@ Kr=Yt MQv 3
2 06 2 4 4 97 10 1 �xOW Ci=} R=@ |xr=@ R u=R}t� Ci=} R=@ MQv 4

|Q}oxH}Dv "4
O}rwD sw=Ot Qw] x@ C=aq]= R= |t}_a sHL '|v=Qta nQR@ |=yxSwQB u=} QH QO
&CU}v OvtOwU \ki xv xSwQB Q}Ot x@ C=aq]= u}= |t=tD |x�=Q= '=t= "OwW|t
=yQ=my=Q u} QDQF-wt R= |m} "OW Oy=wN R}v |w |toQOQU w Ckw hqD= Ea=@ xmr@
C} Q}Ot OQw@W=O R= xO=iDU= 'xSwQB Q}Ot x@ ?U=vt w OwOLt C=aq]= |x�=Q= |=Q@
R= |}xawtHt ?r=k QO =Q xSwQB |OQmrta C}a[w V}=tv u=mt= xm CU= xSwQB
|iQat R}v Q[=L Q=DWwv R= hOy "OR=U|t sy=Qi |O}rm |D=aq]= |=yXN=W
w xSwQB OQmrta |xJQ=Bm} |@=} RQ= |=Q@ sRq |=yXN=W |x}rm R= |rt=m CUQyi
|x}=B Q@ hOy u}= "CU= xSwQB C} Q}Ot OQw@W=O Q=DN=U u} wOD |=Q@ =yv; |Q}oQ=mx@
|rrtr=u}@ u=QoWywSB |=yVywSB QO xOW|iQat |=yXN=W |xawtHt |xar=]t
QO =QH= p=L QO |=yxSwQB R= |O=OaD |xO=iDU= OQwt |=yXN=W =@ j}@]D R}v w
OQ@ Q=mQB |=yXN=W X}NWD |=Q@ u; R= TB w |}=U=vW '|v=O}t |xar=]t l}
G}=Dv "CU= xOW |L=Q] |}xt=vVUQB '|v=Qta |=yxSwQB |Q=mv=t}B |=ysDU}U QO
QO =Q |O}rm |D=aq]= |=yXN=W R= |}xawtHt �12 pwOH� xOt; CUOx@ |}=yv
OQmrta |xJQ=Bm} VHvU |=Q@ xm 'Ovm|t sy=Qi xSwQB C} Q}Ot |rY= |xRwL 10

"OvwW |@=} RQ= O}=@ xSwQB
CQwYx@ =Q u; G}=Dv w |Q}oxR=Ov= xSwQB QO u=wD|t =Q xOW|}=U=vW |=yXN=W
OQw@W=O `k=w QO "OQm x�=Q= �2 pmW� xSwQB C} Q}Ot OQw@W=O ?r=k QO Q=Owtv w pwOH
GQOvt |D=aq]= |=yXN=W |xawtHt pt=W 'xSwQB OQmrta |@=} RQ= |xJQ=Bm}
O=a@= R= l} Qy QO xSwQB OQmrta C}a[w |xOvyOu=Wv xm CU= 12 pwOH QO
|=yXN=W R= l} Qy |x@U=Lt w |Q}oxR=Ov= |xwLv "CU= u; |OQmrta hrDNt
OQw@W=O u}= R= xO=iDU= "CU= xOW |iQat 16 |r= 5 \@=wQ QO ?NDvt |D=aq]=
OQmrta xm OyO u=v}t]= xSwQB C} Q}Ot s}D x@ Ov=wD|t OQmta |@=} RQ= |xJQ=Bm}
|r=tDL= u=QL@ wCU= |@=} RQ= p=L QO x=ovl} QO w `t=H Qw]x@ xSwQBhrDNt O=a@=
|OQmrta O=a@= Q}=U C}a[w uOW Vwt=Qi x@ QHvt 'xSwQB |xRwL l} OQmrta QO

|xRwL =yXN=W u=}t QO xm OyO|t u=Wv 10 pwOH QO xOW x�=Q= G}=Dv
u}ov=}t u} QDnQR@ |=Q=O ��EO=wL pm O=OaD� EO=wL MQv�XN=W '|vt}=C} Q}Ot
XN=W u}= "CU= x=oQ=m |vt}= OQmrta |@=} RQ= QO OQ@ Q=m u} QDW}@ 'xH}DvQO w x@DQ
xQ=wty 'C}a[w |rm |x�=Q= QO |Ovtv=wD w |Q}oxR=Ov= QO |oO=U |oS} w 2Crax@ xm
C} wrw= xHwD p@=k hqDN= =@ R}v =Hv}= QO 'CU= xDiQo Q=Qk O}m -=D OQwt =yVywSB QO
=Q xO=OMQ EO=wL O=OaD xOW C@F C=aq]= "CU= xO=O X=YDN= OwN x@ =Q pw=
xOt; CUOx@ C=aq]= j} Q] R= w OQm |Ov@`tH [10]'15 |x]@=Q ?r=k QO u=wD|t

"OQm p}rLD RwQt= x@ =D =Q x=oQ=m |vt}= OQmrta

|vt}= OQmrta XN=W = SPI = LTI � C
M

=
RwQt= x@ =D EO=wL pm O=OaD� 200 000

RwQt= x@ =D xOW hQY Q=m C=a=U pm (15)

|xRwL |=yXN=W u=�}t QO xm OyO|t u=Wv 11 pwOH QO xOW x�=Q= G}=Dv
��xOW O}rwD C=a}=[ u=R}t� C=a}=[ O}rwD MQv� XN=W 'CU} R\}Lt C} Q}Ot
u; OQ@ Q=m u} QDW}@ |xOvyOu=Wv xm 'CU= x@DQ u}ov=}t Q=Okt u} QDnQR@ |=Q=O
ẁkw p}rO u} QDsyt xm |}=Hv; R= "CU= xSwQB |]}LtCU} R OQmrta |@=} RQ= QO

|=yxSwQB u=Q}Ot Qo = [21]'CU=?U=vt|R=UnvyQi sOa '|]}LtCU} R|=y?}U;
'16 |x]@=Q R= xOt; CUOx@ C=aq]= |Q}oQ=m x@ =@ pw= |xryw QO Ovv=wD@ |v=Qta
QO |oQR@ s=o sDL Qw] x@ 'Ovvm pQDvm =Q OwN |xSwQB QO xOW O}rwD C=a}=[ u=R}t
|]}LtCU} R |=yptar=QwDUO w =yxt=vu}};C}=aQ wCU} R\}LtC_=iL |=DU=Q

"Ov=xDW=OQ@

R=UwCN=U C=a}=[ O}rwD MQv =
Xr=N=v R=UwCN=U C=a}=[

pm |}=v@ Q} R K]U (16)
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|ak=w |xv} Ry x@ Q=m xOW |Ov@xHOw@ |xv} Ry C@Uv� xv} Ry |}=Q=m |r=t u}t=D w xv} Ry OQmrta |@=} RQ= w xv} Ry C} Q}Ot 2�Q=m s=Hv= xSwQB |r=t u}t=D

�xHwD p@=k =} w |�RH R= sa= xOW C@F |=yj=@]v= sOa O=OaD� Xkv |v=wQi |i}m K]U VHvU xSwQB C}i}m C} Q}Ot 3
�u=tR OL=w QO |v=Uv= |wQ}v \UwD xOW s=Hv= Q=m u=R}t� |v=Uv= |wQ}v OQmQ=m |v=Uv= |wQ}v |QwxQy@ |@=} RQ= xSwQB |v=Uv= `@=vt C} Q}Ot 4
�u=tR OL=w QO Cq;u}W=t \UwD xOW s=Hv= Q=m u=R}t� Cq;u}W=t OQmQ=m Cq;u}W=t |QwxQy@ |@=} RQ= xSwQB C=mQ=OD C} Q}Ot 5�xOW x@U=Lt Kr=Yt x@ C@Uv xOW hQYt Kr=Yt u=R}t� Kr=Yt CQB OYQO Kr=Yt |QwxQy@ |@=} RQ=

xOWv |v}@V}B |=yO=O} wQ R= |W=v |xv} Ry h=QLv= lU} Q Q=yt |ovwoJ |UQQ@ xSwQB lU} Q C} Q}Ot 6
TSI =

P9
i=1 WiRi =

P9
i=1 �|@Uv uRw�i�|OvtC}=[Q xHQO�i

|OvtC}=[Q K]U VHvU
xSwQB u=aiv|P C} Q}Ot 7xSwQB s}D <=[a=

CSI =
11P
i=1

WiRi =
11P
i=1

�|@Uv uRw�i�|OvtC}=[Q xHQO�i
|OvtC}=[Q K]U VHvU

=tQiQ=m
xSwQB QO xOW KQ] |w=aO O=OaD xSwQB QO |w=aO u=R}t |@=} RQ= xSwQB |w=aO C} Q}Ot 8

�xOW hQY Q=m C=a=U pm QO xO=O MQ EO=wL pm O=OaD� EO=wL MQv |vt}= OQmrta |@=} RQ= xSwQB |vt}= C} Q}Ot 9
�pm |=v@ Q} R K]U x@ C@Uv xOW O}rwD C=a}=[ u=R}t� C=a}=[ O}rwD MQv |]}LtCU} R OQmrta |@=} RQ= xSwQB CU} R\}Lt C} Q}Ot 10

"CU= xOW |iQat Q=DWwv 3 VN@ QO =yXN=W R= l} Qy |x@U=Lt |x]@=Q �

"xSwQB C} Q}Ot OQw@W=O l}D=tW |=tv "2 pmW

O=yvW}B '=Pr &CU= xOW O}}-=D Q=mv=t}B xSwQB u=Q}Ot |=yR=}v u}t-=D |=Q@ w |Q=mv=t}B
Qw=Wt w =tQiQ=m xSwQB u=Q}Ot |D=aq]= |=yR=}v u}t-=D QO =yv; |}=Q=m u=R}t OwW|t
OwW|t O=yvW}B QDj}kO G}=Dv x@ |@=}CUO CyH 'u}vJty "OwW |@=} RQ= xv=o =OH
R= l} Qy QO p=ai |Q=mv=t}B |=ysDU}U QO |D=aq]= |=yXN=W |}=Q=m u=R}t
"OwW |@=} RQ= l}miD x@ R=o w Civ w |Q@=QD w x=Q Ovv=t CN=U CavY |=yxRwL

u=mt= u}= xSwQB Q}Ot x@ 'OwW |v=UQRwQx@ ,=t�=O O}=@ xm VQ=Ro u}= "OW Oy=wNv xSwQB
|x}rm QO 'xSwQB OQmrta QO Q=PoQ}F-=D |=yxRwL u} QDsyt |@=} RQ= =@ xm OyO|t =Q
|}=QH= p@=k w K}LY C=t}tYD w OQ=O |@ wr]t OQmrta 'OwN |D}rw�Ut |=yxRwL

"Ovm P=ND=
sDU}U QO \ki 'QwmPt |D=aq]= |=yXN=W |}=Q=m xm CU= |Qw;O=} x@ sRq

=yCWwv=B
1. iron triangle

2. project management dashboard
3. key performance indicators (KIPS)
4. planning
5. organizing
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6. sta�ng
7. directing
8. controlling
9. earned value
10. inferential statistics
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