
�

=� Nbai a\ c\j^Z\ UN `N_ PMZRV a\ YNPRM^RYN ]^NPYNaVWL
QVN`WKQN`T


4VN ZN Y]\^RMaR ZN RWYRaNXXRbaRMaR iXN aN aRdZVWJ
]XR\ZRWaLYNaN� QVNOJ`aR ]N^NWNXk aV_ \QTPMR_ d^L`T_

CaTZ N^dL afZ \QTPVkZ d^L`T_ UN O^RMaR \^V`YKZN `TYNZaVWJ
]^JPYNaN `dRaVWJ YR aTZ N`cJXRVN
 =RaJ UN PZf^M`RaR
XR]a\YR^k_ WJUR YK^\_ aT_ ZKN_ `N_ `b`WRbL_
 9N `N_
QRM[\bYR iXR_ aV_ QbZNaiaTaR_ aT_ `b`WRbL_ WNV aV ]^K]RV ZN
WJZRaR PVN a\ `f`ai dRV^V`Yi aT_

@V ]MZNWR_ Kd\bZ aKa\VN Q\YL� k`aR ZN Y]\^RMaR ZN WJZRaR aT
^jUYV`T OLYN ]^\_ OLYN
 6WRM UN O^RMaR `bZTUV`YKZN cNPTaJ�
a\ WNaJXXTX\ `WRj\_ WNV aV_ VQNZVWK_ aVYK_ ^jUYV`T_� cb`VWJ
iXN Q\WVYN`YKZN `a\ QVWi YN_ R^PN`aL^V\ YNPRV^VWL_
 
4VN ZN QVNaT^L`RV T `b`WRbL PVN ]\Xj WNV^i aTZ f^NMN
RYcJZV`L aT_� `N_ QMZ\bYR ]\XXK_ `bYO\bXK_ PVN aTZ
]R^V]\MT`T WNV a\Z WNUN^V`Yi
 ;NV `R ]R^M]af`T ]\b
]N^\b`VN`aRM WJ]\aR YVN OXJOT� `aV_ aRXRbaNMR_ `RXMQR_ UN
O^RMaR ]XT^\c\^MR_� ]k_ Y]\^RMaR ZN NZaVYRaf]M`RaR YiZ\V�R_�
`N_ aV_ YVW^\OXJOR_


1aNZ KdRaR R^faL`RV_� NZ\MPRaR ]^kaN a\ XR]a\YR^L ]MZNWN
]R^VRd\YKZfZ
 6WRM UN WNaNa\]V`aRMaR P^LP\^N


;NV ak^N WNXL QVN`WKQN`T `a\ YNPRM^RYN
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;XPT [N ZcTKLZN [NY QHPTVcXJPHY
Z\ZQL\FY

;XV[Vc ^XNZPSVWVPFZL[L [NT QHPTVcXJPH Z\ZQL\F�
WHXHQHRLGZOL TH KPHIDZL[L WXVZLQ[PQD H\[EY [PY
VKNJGLY ^XFZNY� ,\[EY WLXPE^V\T ZNSHT[PQEY
\WVKLGULPY JPH [N ^XFZN QHP [NT WLXPWVGNZN [NY
Z\ZQL\FY�

� FbXJ[aR WNXJ aV_ \QTPMR_ d^L`T_ WNV a\]\UKaT`T_

CR ]R^M]af`T ]\b ]N^Ndf^L`RaR aT `b`WRbL `R
a^Ma\� ]N^NWNXRM`UR ZN Qk`RaR YNSM WNV aV_ \QTPMR_
d^L`T_ WNV a\]\UKaT`T_


� =T UK`RaR aT `b`WRbL `R XRVa\b^PMN� NZ
QVN]V`ak`RaR� iaV NbaL K]NUR STYVJ WNaJ
aT�YRaNc\^J


=NSHT[PQEY \WVKLGULPY
HZ]HLGHY
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>VWVOE[NZN QHP ZcTKLZN

� 2baL T `b`WRbL ]^\\^MSRaNV YiZ\ PVN aTZ \VWVNWL
d^L`T


� A^\`K[aR ]N^NWNXk aV_ RVQVWK_ \QTPMR_
a\]\UKaT`T_


� 8 `b`WRbL Y]\^RM ZN a\]\URaTURM `� KZN eTXi
Za\bXJ]V ]XJa\b_ �� �� �a\ XVPiaR^\ �� �� ]JZf
N]i a\ QJ]RQ\�


� 8 `b`WRbL ]N^NQMQRaNV Ka\VYT PVN `jZQR`T WNV
R]Va^K]RaNV ZN `bZQRURM YiZ\ `R YVN ]^MSN `\jW\
]\b RMZNV RPWNaR`aTYKZT `jYcfZN YR a\b_
WNZ\ZV`Y\j_
 8 N`cJXV`T ]^K]RV ZN NZK^dRaNV `R

� �� �!� �� L � NbaiYNa\_ QVN^^\L_�
 8 aJ`T
a\b QVWaj\b ]^K]RV ZN `bYcfZRM YR aTZ aJ`T ]\b
NZNcK^RaNV ]JZf `aTZ ]VZNWMQN aj]\b


� 8 YRaNai]V`T aT_ ]^MSN_ L T NZaVWNaJ`aN`T a\b
WNXfQM\b `jZQR`T_ R]Va^K]RaNV ZN PMZRV YiZ\ N]i
RVQVWRbYKZ\ TXRWa^\XiP\
 CR ]R^M]af`T ]\b YRaJ
aTZ a\]\UKaT`T aT_ `b`WRbL_ T ]^MSN QRZ RMZNV
]XK\Z ]^\`VaL� ]^K]RV ZN b]J^dRV N]i aTZ ]XRb^J
aT_ RPWNaJ`aN`T_ YVN QVJaN[T QVNW\]L_ iXfZ afZ
]iXfZ Y� KZN QVJWRZ\ R]NcL_ a\ XVPiaR^\ � ��


� A\Xj]^VSN� ]LdRV_ ]^VSkZ WNV Y]NXNZaKSR_ QRZ
R]Va^K]RaNV ZN d^T`VY\]\VTU\jZ
 CR ]R^M]af`T
b]R^ci^af`T_ b]J^dRV WMZQbZ\_ ]b^WNPVJ_




	

>P WXEWLP TH WXVZE^L[L

� 2baL T `b`WRbL NZaN]\W^MZRaNV `a\b_ WNZ\ZV`Y\j_
N`cNXRMN_ PVN TXRWa^VWK_ `b`WRbK_
 @V R]V`WRbK_
R]Va^K]RaNV ZN PMZ\ZaNV YiZ\ N]i a\b_ aRdZVW\j_
a\b aYLYNa\_ R[b]T^KaT`T_ ]RXNakZ� ]\b Kd\bZ
RW]NVQRbaRM N]i a\Z WNaN`WRbN`aL
 CR ]R^M]af`T
]\b \V R]V`WRbK_ QR PMZ\bZ `f`aJ� Y]\^RM ZN
]^\Wje\bZ `\ON^\M WMZQbZ\V PVN `N_


� G^T`VY\]\VRMaR aT `b`WRbL YiZ\ PVN aTZ ]N^N`WRbL
cNPTakZ


� DN ]NVQVJ R]Va^K]RaNV ZN d^T`VY\]\V\jZ aT `b`WRbL
YiZ\Z� iaNZ NbaJ Kd\bZ WNaNa\]V`aRM R]N^Wk_
 DN
]NVQVJ ]^K]RV ZN RMZNV `R UK`T ZN dRV^MS\ZaNV aT
`b`WRbL `f`aJ WNV ZN WNaNZ\\jZ a\b_ WVZQjZ\b_�
]\b R]V`TYNMZ\ZaNV `aV_ \QTPMR_ d^L`T_


� G^T`VY\]\VRMaR aT `b`WRbL ON`VWJ YiZ\ YR
a\]\URaTYKZ\ a\Z ]R^V`a^RciYRZ\ QM`W\


� A^\`KdRaR� ZN YTZ RV`df^L`RV abdiZ [RdRVXV`YKZ\
bP^i YK`N N]i a\ YTdNZV`Yi WMZT`T_ a\b
]R^V`a^RciYRZ\b QM`W\b `a\ R`faR^VWi aT_
`b`WRbL_


� 9KaRaR a\ c\j^Z\ YVW^\WbYJafZ `R XRVa\b^PMN YiZ\
YR a\]\URaTYKZN cNPTaJ `a\ c\j^Z\
 Gf^M_
cNPTaJ UN Y]\^\j`R ZN b]R^c\^afURM T `b`WRbL

6[NM^R`T N]\aRXRM YVN `jZa\YT Q\WVYL `WRj\b_
�OXK]R b]\QRM[RV_ `dRaVWJ YR aN YNPRV^VWJ `WRjT�


� @V R[faR^VWK_ R]VcJZRVR_ afZ `b`WRbkZ UK^YNZ`T_
WNV YNPRV^KYNa\_ WNaJ aT XRVa\b^PMN SR`aNMZ\ZaNV
]\Xj

;^NaJaR aN ]NVQVJ YNW^VJ
 ;MZQbZ\_ RPWNbYJafZ�

� DN WNXkQVN `jZQR`T_ afZ TXRWa^VWkZ `b`WRbkZ QRZ
R]Va^K]RaNV ZN YNPWfU\jZ N]i aTZ ]i^aN a\b
c\j^Z\b
 8 YiZf`T afZ WNXfQMfZ UN Y]\^\j`R
QVNc\^RaVWJ ZN b]\`aRM STYVJ

3^NdbWjWXfYN� TXRWa^\]XT[MN�

� =T cbXJaR RjcXRWaN NZaVWRMYRZN YK`N `a\ c\j^Z\

2baJ aN NZaVWRMYRZN UN Y]\^\j`NZ ZN NZNcXRda\jZ
YR aTZ RZR^P\]\MT`T aT_ `b`WRbL_

;MZQbZ\_ RPWNbYJafZ�

?WVKLGULPY
HZ]HRLGHY






� 2Z ]N^NaT^L`aR WN]Zi YK`N `a\Z c\j^Z\� QRZ
R]Va^K]RaNV ZN NZ\M[RaR aTZ ]i^aN a\b c\j^Z\b

2cNV^K`aR a\ ^RbYNa\XL]aT N]i aTZ ]^MSN


� 8 ]i^aN a\b c\j^Z\b ]^K]RV ZN WXRMZRV WNXJ


� CR ]R^M]af`T ]\b T ]i^aN a\b c\j^Z\b
]N^\b`VJSRV OXJOT� d^T`VY\]\VL`aR aT `b`WRbL�
Nc\j ]^kaN R]V`WRbN`aRM N]i KZNZ aRdZVWi a\b
aYLYNa\_ R[b]T^KaT`T_ ]RXNakZ
 5VNc\^RaVWJ UN
Y]\^\j`R ZN R[KXURV RZK^PRVN YVW^\WbYJafZ


� A^\`aNaRjRaR aT `b`WRbL N]i aT YRPJXT SK`aT WNV
aTZ bP^N`MN


� D\ WKXbc\_ aT_ `b`WRbL_ QRZ R]Va^K]RaNV ZN
NZ\M[RV
 8 `b`WRbL R^PJSRaNV YR beTXL aJ`T


� 6JZ T `b`WRbL KdRV OXJOT� NcNV^K`aR a\ cV_ N]i
aTZ ]^MSN L WNaROJ`aR�[ROVQk`aR aTZ NZaM`a\VdT
N`cJXRVN `a\ WVOkaV\ afZ N`cNXRVkZ

;NXK`aR aTZ b]T^R`MN aRdZVWL_ R[b]T^KaT`T_
]RXNakZ
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� @ c\j^Z\_ YVW^\WbYJafZ QRZ R]Va^K]RaNV ZN aRURM
df^M_ cNPTaJ `R XRVa\b^PMN


� =R aN YVW^\WjYNaN SR`aNMZRaR ]JZa\aR YiZ\ cNPTaJ
WNV ]\aJ
 -XXR_ d^L`RV_ Y]\^\jZ ZN WNaN`a\jZ
R]VWMZQbZR_ WNV ZN ]^\WNXK`\bZ STYVK_
 A
d

Y]\^\jZ ZN NZNcXRP\jZ aN `NW\bXJWVN YR
`]i^\b_ WNV QTYTa^VNWJ


� 5GTK\TVY LJQH\SD[`T�
;NaJ a\ SK`aNYN afZ bP^kZ a\]\URaRMaR ]JZa\aR
YK`N `a\ Q\dRM\ KZN W\baNXJWV a\b PXbW\j� PVN ZN
N]\cjPRaR aTZ R]VO^JQbZ`T O^N`Y\j
 CR
]R^M]af`T R]VO^JQbZ`T_ O^N`Y\j R]VabPdJZRaNV T
UR^Y\W^N`MN O^N`Y\j� df^M_ ZN NZRONMZ\bZ \V
dN^NWaT^V`aVWK_ cb`NXMQR_ NaY\j
 0QT T
]N^NYVW^L QiZT`T a\b Q\dRM\b Y]\^RM ZN \QTPL`RV
`R [NcZVWL b]R^dRMXV`T WNV `R ]Va`VXM`YNaN a\b
WNba\j bP^\j
 2bai Y]\^RM ZN ]^\WNXK`RV
a^NbYNaV`Y\j_ WNV RPWNjYNaN


� 3^RcVWK_ a^\cK_�
7R`aNMZRaR aV_ O^RcVWK_ a^\cK_ `R ONSJWVN L `R
cVJXR_ ]JZa\aR df^M_ WN]JWV L ULXN`a^\
 =RaJ a\
SK`aNYN ]^K]RV ZN NZNWNaRjRaR L ZN W\bZJaR WNXJ
aT O^RcVWL a^\cL� k`]\b ZN WNaNZRYTURM T
UR^YiaTaN \Y\ViY\^cN
 6XKPdRaR ]N^NWNXk aT
UR^Y\W^N`MN� ]^\a\j Qk`RaR aTZ a^\cL `a\ ]NVQM

;MZQbZ\_ RPWNbYJafZ�

� =T SR`aNMZRaR cNPTaJ WNV ]\aJ `R R^YTaVWJ WXRV`aJ
Q\dRMN
 ;MZQbZ\_ KW^T[T_�

� DN \VZ\]ZRbYNakQT ]\aJ QRZ R]Va^K]RaNV ZN
SR`aNU\jZ `R ]\Xj beTXL UR^Y\W^N`MN
 ;MZQbZ\_
KW^T[T_�

� =T SR`aNMZRaR ]\aK YiZ\ XJQV cNPTa\j YR aN
YVW^\WjYNaN


?WVKLGULPY
HZ]HRLGHY JPH [N
^XFZN [V\
]VcXTV\
SPQXVQ\SD[`T
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� =T SR`aNMZRaR cNPTaJ YK`N `R `b`WRbN`MR_ PVN aT
QVNaL^T`T aT_ UR^Y\W^N`MN_
 2baK_ \V `b`WRbN`MR_
Y]\^\jZ ZN NZNcXRP\jZ
 DN a^icVYN YK`N `R
Q\dRMN N]i ]XN`aVWi� dN^aM L JXXN RjcXRWaN bXVWJ
]^K]RV ZN ]N^NW\X\bU\jZaNV WNaJ a\ SK`aNYN
 CR
NR^\`aRPk_ WXRV`YKZN a^icVYN Y]\^RM ZN `WJ`RV T
`b`WRbN`MN


� =TZ eLZRaR \XiWXT^N NbPJ �YK`N `a\ WKXbc\_� WNV
YT SR`aNMZRaR aN `cVda\O^N`YKZN NbPJ� PVNaM
Y]\^\jZ ZN `WJ`\bZ YR QjZNYT
 2bai V`djRV R]M`T_
WNV PVN aN \`a^NW\RVQL
 CaN NbPJ YJaVN L `aN NbPJ
]\`K a^b]L`aR ]^kaN a\Z W^iW\


� CaN a^icVYN YR `WXT^i ]R^MOXTYN L cX\jQN� ]
d

YLXN� Za\YJaR_� ]NaJaR_� X\bWJZVWN� Y]\^RM ZN
`WJ`RV a\ ]R^MOXTYN L T cX\jQN
 4V� Nbai ]^VZ a\
SK`aNYN a^b]L`aR a\ ]R^MOXTYN L aT cX\jQN `�
NbaJ aN a^icVYN


� CR ]R^M]af`T ]\b ]^K]RV ZN [T^JZRaR a^icVYN�
i]f_ N^fYNaVWJ cbaJ� c^\jaN L YNZVaJ^VN� L ZN
[R]NPk`RaR L ZN SR`aJZRaR a^icVYN YR RXJdV`aT
]R^VRWaVWiaTaN `R ZR^i� i]f_ ]
d
 efYM� ]^K]RV ZN
R]VaT^RMaR aTZ NZaM`a\VdT QVNQVWN`MN
 CR ]R^M]af`T
b]R^O\XVWL_ [L^NZ`T_ b]J^dRV WMZQbZ\_ ]b^WNPVJ_


� G^T`VY\]\VRMaR YiZ\ YNPRV^VWJ `WRjT WNaJXXTXN PVN
c\j^Z\ YVW^\WbYJafZ


� DN YNPRV^VWJ `WRjT N]i ]\^`RXJZT WNV WR^NYVWi
bXVWi Y]\^\jZ ZN Kd\bZ ]\Xj YVW^K_ a^j]R_ `aV_
XNOK_ WNV `aN WN]JWVN
 AM`f N]i NbaK_ aV_ a^j]R_
b]J^dRV KZN_ WRZi_ dk^\_
 8 bP^N`MN ]\b KdRV
RV`df^L`RV `a\Z WRZi dk^\ Y]\^RM ZN ]^\WNXK`RV
^fPYK_ `aN `WRjT


� BbUYMSRaR ]N^NWNXk ]JZa\aR aV_ ONUYMQR_ V`dj\_
afZ YVW^\WbYJafZ WNV a\b_ d^iZ\b_ ]\b
NZNcK^\ZaNV `aV_ \QTPMR_ d^L`T_
 CR ]R^M]af`T
]\b R]VXK[NaR YVN ]\Xj YRPJXT V`dj L d^iZ\� RMZNV
QbZNaiZ ZN NZNcXRda\jZ aN a^icVYN WNV ZN
]^\WXTU\jZ STYVK_ `aT `b`WRbL


� DN SR`aJ cNPTaJ YRaNQMQ\bZ aT UR^YiaTaJ a\b_

/a`V Y]\^\jZ aN YNPRV^VWJ `WRjT ZN SR`aNU\jZ
]\Xj
 G^T`VY\]\VRMaR ]VJ`a^R_� iaNZ UKXRaR ZN
OPJXRaR a\ `WRj\_ YR a\ cNPTai N]i aT `b`WRbL


� 2cNV^K`aR ]\Xj ]^\`RWaVWJ a\Z ]R^V`a^RciYRZ\
QM`W\
 D\ NZ\Vdai UR^YNZaVWi `kYN RMZNV NWiYN PVN
YR^VWJ XR]aJ ]\Xj SR`ai
 ;MZQbZ\_ RPWNbYJafZ�



��

>V WLKGV ^LPXPZSVc

P

M

1 2 3 4 5 6

M

kg

�1*2B8</: .8137,(:
3.1<7=9,)*:

RXP cV `kW[XbV c^d c`j_^d
gVbO[Pc^a	 cVa WT`[^Y`PbOPa
N c^d Pdcj[Pc^d bdbcN[Pc^a
_`^R`P[[Lch\

3cP\ Rd`\LcT c^ SXPYj_cV
T_XZ^RNa ZTXc^d`ROPa _`^a
cP ST]XL	 T[eP\OU^\cPX ^X
c`j_^X gVbO[Pc^a N ^X
QPW[OSTa	 _`^a cP P`XbcT`L
T[eP\OU^\cPX cP
_`^R`L[[PcP�

�3(2<97
����
�

�3(2<97
�73B1

�3(2<97 �

RXP cV\ PZZPRN cVa bTX`La
bcV\ M\STX]V YTX[M\^d

RXP cV\ T_XZ^RN T\ja
_`^R`L[[Pc^a

RXP cV\ ]Tfh`XbcN
_`^bP`[^RN c^d
P_^cTZMb[Pc^a c^d
[PRTX`M[Pc^a bc^ Pdcj[Pc^
bkbcV[P _`^R`P[[Lch\

�5-.16/ D9*:

?_^`TOcT \P SXPQLbTcT cV\
l`P	 cV f`^\XYN SXL`YTXP YPX

c^ QL`^a RXP c^ Pdcj[Pc^
bkbcV[P _`^R`P[[Lch\�

�61 0';.1:
*870(2.=;/:
,1* ����
�

�5-.16/ 2.14'57=

: M\STX]V YTX[M\^d TO\PX Sd\PcN bT � RZlbbTa�

" 7TOf\TX c^\ T_XZTR[M\^ c`j_^ gVbO[Pc^a YPX cV WT`[^Y`PbOP N cV QPW[OSP
" 7TOf\TX cP ePRVcL c^d Pdcj[Pc^d bdbcN[Pc^a _`^R`P[[Lch\
" EPa SO\TX d_^STO]TXa RXP cV `kW[XbV �3.,?7: 0'94*5;/:

B MZTRf^a WM`[P\bVa STOf\TX
cV\ L\^S^ cVa WT`[^Y`PbOPa�
Ec^ gNbX[^ bc^ RY`XZ YPX bcV

YLch WM`[P\bV ST\
T[eP\OUTcPX ^ MZTRf^a

WM`[P\bVa�

������ �����

��� ��



��

900

600

360

180

90

900

600

360

180

90
Stop Start

�.91;<9.>B4.57: -1*2B8</:

RXP cV `kW[XbV cVa l`Pa	
cVa f`^\XYNa SXL`YTXPa YPX
c^d QL`^da RXP c^ Pdcj[Pc^
bkbcV[P _`^R`P[[Lch\

�3(2<97
.22)5/;/:

���
�

�3(2<97
���	

�3(2<9* <A5 +*04)-A5
1;?C7: <A5 412972=4&<A5

�

 ����
��
 ����
��
 ����
�	
 ����
�
 ����

�5-.16/ <A5 +*04)-A5
1;?C7: <A5 412972=4&<A5
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@ QVNWi]aT_ R]VX\PL_ XRVa\b^PMN_ WNV \ ]R^V`a^\cVWi_
QVNWi]aT_ Y]\^\jZ ZN ObUV`a\jZ `R WJUR UK`T

4VN aTZ RZR^P\]\MT`T WNV N]RZR^P\]\MT`T ]NaL`aR aT
XNOL a\b QVNWi]aT
 @V QVNWi]aR_ Y]\^\jZ ZN
]R^V`a^Nc\jZ ]^\_ aN QR[VJ L ]^\_ aN N^V`aR^J


4VN a\ c\j^Z\ KdRaR `aT QVJUR`L `N_ QVJc\^\b_
a^i]\b_ eT`MYNa\_
 /a`V Y]\^RMaR ZN R]VXK[RaR PVN
WJUR cNPTai a\Z VQNZVWi a^i]\ YNPRV^KYNa\_


7PQXVQcSH[H

2baJ YRaNa^K]\ZaNV YK`N `aN a^icVYN `R UR^YiaTaN

DN YVW^\WjYNaN RMZNV WNaJXXTXN PVN a\ P^LP\^\
[R]JPfYN� SK`aNYN� XVk`VY\ WNV YNPRM^RYN


3NUYMQR_ V`dj\_ YVW^\WbYJafZ�

��� � PVN a\ SK`aNYN bP^kZ

��� � PVN a\ SK`aNYN WNV a\ YNPRM^RYN cNPTakZ

��� � PVN a\ YNPRM^RYN W^KNa\_ WNV PVN a\ SK`aNYN

RbNM`UTafZ cNPTakZ


�� � PVN a\ [R]JPfYN WNV aT `bZKdV`T a\b 

YNPRV^KYNa\_

  �� � PVN a\ [R]JPfYN RbNM`UTafZ cNPTakZ


7PQXVQcSH[H ZL Z\TK\HZSb S� ETHT [XbWV
_NZGSH[VY

CR NbaLZ aTZ ]R^M]af`T O^M`WRaNV KZN_ JXX\_ a^i]\_
eT`MYNa\_ `bPd^iZf_ YR aN YVW^\WjYNaN `R
XRVa\b^PMN
 DN cNPTaJ PMZ\ZaNV i]f_ YKd^V ak^N
a^NPNZV`aJ WNV ^\Q\WiWWVZN� NXXJ Nbai R]VabPdJZRaNV
]\Xj ]V\ `jZa\YN WNV R`RM_ R[\VW\Z\YRMaR RZK^PRVN


@ `bZQbN`Yi_ afZ YVW^\WbYJafZ WNV aT_ RZaNaVWL_
ONUYMQN_ QRZ RMZNV QbZNai_


;DT  ̀ QHP QD[` OEXSHTZN

=R NbaiZ a\Z a^i]\ eT`MYNa\_ cUJZRV T UR^YiaTaN
`aN cNPTaJ \Y\ViY\^cN N]i ]JZf WNV N]i WJaf
 8
]JZf WNV WJaf UK^YNZ`T RMZNV WNaJXXTXT PVN efYM�
PXbWJ WNV eTaJ


-\OPMbSLTVP
KPHQbW[LY

:P [XbWVP
_NZGSH[VY



��

0T[H[PQF IHOSGKH

=NSM YR aTZ ]JZf WNV WJaf UK^YNZ`T O^M`W\ZaNV `R
XRVa\b^PMN YMN XJY]N NX\PiZ\b WNV KZN W^b`aNXXVWi
PW^VX
 8 UR^YiaTaN RMZNV ]\Xj P^LP\^N QVNUK`VYT
 DN
a^icVYN ^\Q\W\WWVZMS\bZ ]\Xj

8 RZaNaVWL UK^YNZ`T RMZNV VQVNMaR^N WNaJXXTXT PVN
XR]aJ WNaRebPYKZN Ka\VYN cNPTaJ� i]f_ ]
d

XNdNZ\]VaJWVN
 2baJ ]N^N`WRbJS\ZaNV N]RbURMN_ ]JZf
`a\Z ]R^V`a^RciYRZ\ QM`W\
 4b^M`aR aN cNPTaJ� RJZ
d^RVN`aRM


3LXSbY HEXHY

CR ]R^M]af`T WbWX\c\^MN_ UR^Y\j NK^N T UR^YiaTaN
QTYV\b^PRMaNV N]i aT XJY]N NX\PiZ\b� a\ W^b`aNXXVWi
PW^VX WNV aTZ WJaf UK^YNZ`T WNV WbWX\c\^RM YR aT
O\LURVN RZi_ NZRYV`aL^N
 @ UR^Yi_ NK^N_ RMZNV
VQVNMaR^N WNaJXXTX\_ PVN aT `bZQbN`YKZT XRVa\b^PMN YR
YVW^\WjYNaN


BFZPSV Z[V JQXPR

@ a^i]\_ eT`MYNa\_ `a\ PW^VX RMZNV \ `bZQbN`Yi_
N]i aTZ R]JZf UK^YNZ`T� aT XJY]N NX\PiZ\b WNV a\
W^b`aNXXVWi PW^VX
 =]\^RMaR ZN R]VXK[RaR a^RV_
QVNc\^RaVWK_ ONUYMQR_
 @ a^i]\_ eT`MYNa\_ RMZNV
WNaJXXTX\_ PVN ZN eTU\jZ `a\ PW^VX Y]^VSiXR_�
X\bWJZVWN� eJ^VN L a\`a


5D[  ̀ OEXSHTZN

=iZ\ a\ WJaf UR^YNZaVWi `kYN O^M`WRaNV `R
XRVa\b^PMN
 2bai_ \ a^i]\_ eT`MYNa\_ RMZNV VQVNMaR^N
WNaJXXTX\_ PVN aT `bZKdV`T a\b eT`MYNa\_
 =]\^RMaR
ZN R]VXK[RaR a^RV_ ONUYMQR_




��

;LXPZ[XL]bSLTVY KGZQVY

f_ R]VcJZRVN RZN]iUR`T_ PVN aV_ `dJ^R_


DN cNPTaJ� ]\b d^RVJS\ZaNV VQVNMaR^N
]\Xj UR^YiaTaN N]i WJaf� Y]\^RMaR ZN
aN ]N^N`WRbJ`RaR N]RbURMN_ ]JZf `a\Z
]R^V`a^RciYRZ\ QM`W\

=]\^RM ZN ]R^V`a^KcRaNV ]^\_ aN
N^V`aR^J L ]^\_ aN QR[VJ

5R dN^JSRaNV
 =]\^RMaR ZN WieRaR `R
W\YYJaVN aTZ ]Ma`N N]RbURMN_ ]JZf `a\Z
]R^V`a^RciYRZ\ QM`W\

=T d^T`VY\]\VRMaR ]\aK aT `b`WRbL df^M_
a\Z ]R^V`a^RciYRZ\ QM`W\

F\^akZRaR a\Z ]R^V`a^RciYRZ\ QM`W\ a\
]\Xj YR ����WVXJ


D\]\URaRMaR a\Z ]R^V`a^RciYRZ\ QM`W\
]JZf `a\Z WVZTaL^N `aT YK`T a\b ]Ja\b
a\b c\j^Z\b

A^\`K[aR� ZN WJURaNV `f`aJ


@ ]R^V`a^RciYRZ\_ QM`W\_ ]^K]RV ZN
]R^V`a^KcRaNV `R iX\b_ a\b_ a^i]\b_
eT`MYNa\_
 2bai RMZNV N]N^NMaTa\� PVN ZN
R]VaRbdURM KZN WNXi N]\aKXR`YN `a\
YNPRM^RYN


=]\^RM ZN ]R^V`a^KcRaNV ]^\_ aN
N^V`aR^J L ]^\_ aN QR[VJ


AHSNRF Z^DXH

PVN aT XRVa\b^PMN afZ YVW^\WbYJafZ i]f_
R]M`T_ WNV PVN a\ eL`VY\ WNV a\
YNPRM^RYN `a\ c\j^Z\
 D\]\URaRMaR aT
`dJ^N ]JZf `a\Z ]R^V`a^RciYRZ\ QM`W\


>H LUHX[FSH[H



��

BNRF Z^DXH PVN eL`VY\ `a\ PW^VX� ]
d

Y]^VSiXR_� X\bWJZVWN L a\`a
 =]\^RMaR ZN
aT d^T`VY\]\VL`RaR R]M`T_ WNV f_
R]VcJZRVN RZN]iUR`T_ ]
d
 PVN ^TdK_
ci^YR_ `\bcXK


D\]\URaRMaR aT `dJ^N ]JZf `a\Z
]R^V`a^RciYRZ\ QM`W\


?WbKLPUN

� 4VN aT ^jUYV`T aT_ UR^Y\W^N`MN_
RZR^P\]\V\jZaNV WNV N]RZR^P\]\V\jZaNV
`bZRdk_ T XJY]N NX\PiZ\b WNV a\
W^b`aNXXVWi PW^VX


� 8 `b`WRbL RMZNV R[\]XV`YKZT Y� KZNZ
NZRYV`aL^N
 @ NZRYV`aL^N_ Y]\^RM ZN
`bZRdM`RV ZN XRVa\b^PRM� NWiYN WNV
iaNZ \ TXRWa^VWi_ c\j^Z\_ KdRV aRURM
LQT RWai_ XRVa\b^PMN_
 1`\ XRVa\b^PRM
\ NZRYV`aL^N_� RYcNZMSRaNV Nbai `aTZ
KZQRV[T WRVYKZ\b


� Ca\ aSJYV aT_ ]i^aN_� `aN R`faR^VWJ
a\VdkYNaN WNV `a\Z ]Ja\ aT_ `b`WRbL_
Y]\^RM ZN ]N^\b`VN`aRM bP^N`MN
 2bai
RMZNV WNZ\ZVWi WNV QRZ RY]\QMSRV aT
XRVa\b^PMN a\b c\j^Z\b YVW^\WbYJafZ

Cc\bPPM`aR ]N^NWNXk aTZ bP^N`MN
YRaJ a\ YNPRM^RYN




�	

-HZPQEY X\OSGZLPY

DTZ WNVZ\j^PVN `N_ `b`WRbL aTZ NP\^JSRaR YR YR^VWK_
ON`VWK_ ^bUYM`RV_� aV_ \]\MR_ Y]\^RMaR ZN NXXJ[RaR
YiZ\V�YiZR_ `N_


�*;12( 9C041;/ �33*,( ;.

: RZlbbP RXP cV\ M\STX]V YTX[M\^d TO\PX V

RT`[P\XYN

?_^`TOcT \P T_XZM]TcT � SXPe^`TcXYMa RZlbbTa

?TcL cV ZN]V cVa f`^\XYNa SXL`YTXPa PY^kRTcPX

M\P bN[P

7XL`YTXP VfVcXY^k bN[Pc^a� [TRLZV � �
 Nf^X

?_^`TOcT \P PZZL]TcT cV SXL`YTXP c^d bN[Pc^a

7XL`YTXP VfVcXY^k bN[Pc^a� [XY`N � � Nf^X

2\cPbV VfVcXY^k bN[Pc^a � [Mc`XP 2\cPbV VfVcXY^k bN[Pc^a � Sd\PcN	 � bXRP\N



�


8 WNVZ\j^PVN `N_ `b`WRbL KdRV YVN KZQRV[T WRVYKZ\b
`aN RXXTZVWJ
 =]\^RMaR ZN R]VXK[RaR NZJYR`N `R
��QVNc\^RaVWK_ PXk``R_


	�  CPcNbcT c^ _ZNYc`^ ������ ��� RXP
��STdcT`jZT_cP	 [Mf`X \P T[eP\XbcTO bcV\
M\STX]V bcV\ _`lcV bTX`L �
������� YPX bcV
STkcT`V bTX`L ����������


�  ?T c^ _ZNYc`^ � _T`LbcT bcV STkcT`V bTX`L
����������

h min
M1pm M2

sec
P kg

h min
M1pm M2

sec
P kg

360

1. 2.2.

360

M M

�%&��"!
 !)('�"

�%&��"!
 !)('�"

3.3. 4.4. MP

��  8_XZM]cT [T c^ SXPYj_cV T_XZ^RNa ZTXc^d`ROPa cV\
T_XWd[VcN RZlbbP�

��  CPcNbcT c^ _ZNYc`^ ������ ����
: PZZPRN MfTX P_^WVYTdcTO�

.6C==,
0662845,

<cOSPZN [NY
JRdZZHY



��

1aNZ N]RZR^P\]\VRMaNV \ c\j^Z\_� NW\jaR KZN `LYN

=]\^RMaR ZN NXXJ[RaR aT QVJ^WRVN a\b `LYNa\_

5VJ^WRVN `LYNa\_� YRPJXT � �� Ld\V
5VJ^WRVN `LYNa\_� YVW^L � � Ld\V

h min
M1pm M2

sec
P kg

h min
M1pm M2

sec
P kg

360

1. 2.2.M P

��%���

��������

�������� ���� ��

������

	�  CPcNbcT c^ _ZNYc`^ ������ ��� RXP �
STdcT`jZT_cP	 [Mf`X \P T[eP\XbcTO bcV\ M\STX]V
bcV\ _`lcV bTX`L �6>KEE4� YPX bcV STkcT`V
bTX`L �8>>:@<=4��


�  Ec`MgcT c^ SXPYj_cV T_XZ^RNa ZTXc^d`ROPa _`^a
cP ST]XL N _`^a cP P`XbcT`L	 [Mf`X \P T[eP\XbcTO
bcV\ _`lcV bTX`L �7<4D=8<4 E:?4FBE� YPX bcV
STkcT`V bTX`L �?864>:��
?T c^ _ZNYc`^ � _T`LbcT bcV STkcT`V bTX`L�

h min
M1pm M2

sec
P kg

360

3. 4.4. MP

�������� ���� ��

�����

��  4ZZL]cT [T c^ SXPYj_cV T_XZ^RNa ZTXc^d`ROPa
cV SXL`YTXP bN[Pc^a�

��  CPcNbcT c^ _ZNYc`^ ������ ����
: PZZPRN MfTX P_^WVYTdcTO�

<cOSPZN KPDXQLPHY
ZFSH[VY



��

1aNZ N]RZR^P\]\VRMaNV \ c\j^Z\_� NW\jaR KZN `LYN

=]\^RMaR ZN NXXJ[RaR aT YKa^VN KZaN`T `LYNa\_

/ZaN`T `LYNa\_ � `VPNZL
/ZaN`T `LYNa\_ � QbZNaL

h min
M1pm M2

sec
P kg

h min
M1pm M2

sec
P kg

360

1. 2.2.M P

	�  CPcNbcT c^ _ZNYc`^ ������ ��� RXP
��STdcT`jZT_cP	 [Mf`X \P T[eP\XbcTO bcV\
M\STX]V bcV\ _`lcV bTX`L �6>KEE4� YPX bcV
STkcT`V bTX`L �8>>:@<=4��


�  Ec`MgcT c^ SXPYj_cV T_XZ^RNa ZTXc^d`ROPa _`^a
cP ST]XL	 [Mf`X \P T[eP\XbcTO bcV\ _`lcV bTX`L
�8@F4E: E:?4FBE� YPX bcV STkcT`V bTX`L
�?8FD<4��
?T c^ _ZNYc`^ � _T`LbcT bcV STkcT`V bTX`L�

.6C==,

0662845,
08>,=2 =27,>:=

70><4,

h min
M1pm M2

sec
P kg

360

3. 4.4. MP

��  4ZZL]cT [T c^ SXPYj_cV T_XZ^RNa
ZTXc^d`ROPa cV\ M\cPbV bN[Pc^a�

��  CPcNbcT c^ _ZNYc`^ ������ ����
: PZZPRN MfTX P_^WVYTdcTO�

08>,=2 =27,>:=

/?8,>2

<cOSPZN ET[HZNY
ZFSH[VY



��

;XPT [NT WXd[N ^XFZN

4VN ZN N]\YNW^jZRaR aT Yb^fQVJ aT_ ZKN_ `b`WRbL_�
UR^YJZRaR a\Z WXRV`ai WNV JQRV\ dk^\ YNPRV^KYNa\_

� XR]aJ
 

1. 2.2. 3.3.

360 360

P

Stop Start

250 250250

	�  6d`ObcT c^ SXPYj_cV
T_XZ^RNa ZTXc^d`ROPa _`^a
cP ST]XL [Mf`X cV\ T\cPcXYN
QPW[OSP�


�  ?T c^\ _T`Xbc`Tej[T\^
SXPYj_cV `dW[ObcT �
 ZT_cL�

��  CPcNbcT c^ _ZNYc`^
TYYO\VbVa #/'./�

�� � ��� ������� �� � ��� ������� �� � ��� �������

=RaJ N]i 
� XR]aJ N]RZR^P\]\VRMaNV \ c\j^Z\_ N]i
YiZ\_ a\b


<iPf aT_ QTYV\b^P\jYRZT_ \`YL_� R[NR^M`aR WNXjaR^N
aTZ W\bSMZN


3EXSHTZN [V\
^dXV\
SHJLPXESH[VY



��

2c\j `bZQRURM T `b`WRbL L YRaJ N]i YVN QVNW\]L a\b
^RjYNa\_ NZJO\bZ `aTZ KZQRV[T aT_ k^N_ a^MN
YTQRZVWJ


BbUYM`aR aTZ k^N


	�  CPcNbcT c^ _ZNYc`^ �D^ZjX� �� 
�  DdW[ObcT cV\ l`P [T c^\
_T`Xbc`Tej[T\^ SXPYj_cV�

��  CPcNbcT c^ _ZNYc`^
�D^ZjX� ��

sec
kg

1.1. 2.2. 3.3.

h min
M1pm M2

sec
P

M M

kg

h min
M1pm M2

sec
Pkg

h min
M1pm M2

P

<?374=2 C<,=
=-2=47: C<,=

<?374=2 C<,=
=-2=47: C<,=

BbUYM`aR� i]f_ ]R^VP^JcRaNV `aN `TYRMN 
 Kf_ �


6JZ `N_ RZ\dXRM T KZQRV[T aT_ k^N_ `aT `b`WRbL�
Y]\^RMaR ZN `OL`RaR aTZ k^N


	�  CPcNbcT c^ _ZNYc`^ �D^ZjX� �� 
�  ?T c^ _ZNYc`^ � _T`LbcT bcV
bTX`L �E5:E<?B KD4E��

��  CPcNbcT c^ _ZNYc`^
�D^ZjX� ��

1.1. 2.2. 3.3.M M

kg

h min
M1pm M2

sec
Pkg

h min
M1pm M2

sec

M

<?374=2 C<,=
=-2=47: C<,=

<?374=2 C<,=
=-2=47: C<,=

8 k^N a^KdRV df^M_ ZN cNMZRaNV `aTZ KZQRV[T


<cOSPZN [NY
dXHY

,RRHJF [NY dXHY 
W�^� HWb QHRVQHPXPTF ZL
^LPSLXPTF dXH

=IFZPSV [NY dXHY



��

6JZ UKXRaR ZN RYcNZV`aRM [NZJ T k^N� ]^\df^L`aR f_
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=RaJ N]i 
 XR]ai WNV ���QRbaR^iXR]aN TdRM KZN `LYN

D\ ZR^i RMZNV WNbai


6Zk ]MZRaR a\ a`JV� QVNOJ`aR ]N^NWNXk NWiYN YVN
c\^J aV_ b]\QRM[RV_ N`cNXRMN_ ]\b O^M`W\ZaNV `aTZ
N^dL afZ \QTPVkZ d^L`T_
 2baK_ \V b]\QRM[RV_
N`cNXRMN_ RMZNV ]\Xj `TYNZaVWK_


G^T`VY\]\VRMaR YNPRV^VWJ `WRjT N]i ]b^MYNd\ PbNXM�
bNX\WR^NYVWi bXVWi� ]\^`RXJZT� WR^NYVWi L NZURWaVWi
`aT UR^YiaTaN ]XN`aVWi bXVWi
 DN YVW^\WjYNaN
QVN]R^Z\jZ NbaJ aN bXVWJ


DN YVW^\WjYNaN QRZ Y]\^\jZ ZN QVN]R^J`\bZ aN
YRaNXXVWJ `WRjT
 4V� Nbai aN cNPTaJ `R WXRV`aJ
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d
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TXRWa^VWkZ `]VZUL^fZ
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RMZNV WNaJXXTX\

;XVZV^F� 
DN YVW^\WjYNaN QRZ R]Va^K]RaNV ZN aRU\jZ `R XRVa\b^PMN
df^M_ cNPTaJ
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8 KZQRV[T �<8?8� `OLZRV� iaNZ NZ\M[RaR aTZ ]i^aN a\b
c\j^Z\b L ]NaL`RaR a\ ]XLWa^\ � )%&�


A^\df^L`aR� i]f_ ]R^VP^JcRaNV `a\ `TYRM\ 
 WNV �

BbUYM`aR YRaJ aT �T ONUYMQN V`dj\_ WNV d^iZ\
YVW^\WbYJafZ
 =]\^RMaR ZN ^bUYM`RaR YKd^V WNV �
ONUYMQR_ V`dj\_ WNV d^\ZVWL_ QVJ^WRVN_ YVW^\WbYJafZ
aT YVN YRaJ aTZ JXXT
 ANaL`aR `a\ aKX\_ a\ ]XLWa^\
RWWMZT`T_ �(#�!#�
 8 \XVWL d^\ZVWL QVJ^WRVN RYcNZMSRaNV
`aTZ KZQRV[T WNV a^KdRV NZaM`a^\cN
 8 RZR^P\]\VTYKZT
ONUYMQN V`dj\_ afZ YVW^\WbYJafZ NZJORV ]V\ cfaRVZJ


� =VN ONUYMQN V`dj\_ YVW^\WbYJafZ Y]\^RM ZN
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��� �

DN ��� � Y]\^RMaR ZN aN R]VXK[RaR YiZ\ YVN c\^J


6JZ KdRV ^bUYV`aRM YiZ\ YVN ONUYMQN V`dj\_
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@V aVYK_ a\b d^iZ\b ]\b NZNcK^\ZaNV `a\b_ ]MZNWR_
RMZNV RZQRVWaVWK_ aVYK_
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Ca\b_ ]MZNWR_ QMZ\ZaNV aNWaVWJ ]R^V\dK_ d^\ZVWL_
QVJ^WRVN_
 BbUYM`aR ]^kaN `aT YVW^iaR^T d^\ZVWL
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=]\^RM ZN `bYORM ZN KdRaR QVNc\^RaVWK_ ]\`iaTaR_�
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5V]XJ`VN ]\`iaTaN n `dRQiZ QV]XJ`VN QVJ^WRVN�
YV`L ]\`iaTaN n YV`L QVJ^WRVN


D\]\URaRMaR a\ `WRj\_ ]JZa\aR R]JZf `aT dNYTXL
`dJ^N
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� D\]\URaL`aR aN WNaRebPYKZN a^icVYN `� KZN
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d
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 8 YRYO^JZT QRZ R]Va^K]RaNV ZN
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.��c\^K_
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� .  �� XR]aJ `R UR^Y\W^N`MN
]R^VOJXX\Za\_� PVN aTZ \Y\ViY\^cT WNaNZ\YL aT_
UR^Y\W^N`MN_
 CaN ]\bXR^VWJ Y]\^RMaR YRaJ ZN
OPJXRaR aN RZai`UVN
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SR`aNMZ\ZaNV aN cNPTaJ P^TP\^iaR^N WNV
\Y\ViY\^cN
 DN QVNc\^RaVWJ `b`aNaVWJ a\b cNPTa\j
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 4V� Nbai WNaNZKYRaR aN cNPTaJ YK`N `a\
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cNPTaJ � .  � c\^K_
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_`jbWTc^ \T`j�

� 2cNV^K`aR aN Ka\VYN cNPTaJ N]i aT `b`WRbN`MN
 CR
YNPRV^VWi `WRj\_ WNaJXXTX\ PVN YVW^\WjYNaN
SR`aNMZ\ZaNV aN cNPTaJ P^TP\^iaR^N WNV
\Y\ViY\^cN
 DN QVNc\^RaVWJ `b`aNaVWJ a\b cNPTa\j
QR SR`aNMZ\ZaNV a\ MQV\ P^LP\^N


� ;NaJ a\ SK`aNYN afZ bP^kZ a\]\URaRMaR ]JZa\aR
YK`N `a\ Q\dRM\ KZN W\baNXJWV a\b WNcK� PVN ZN
N]\cjPRaR aTZ R]VO^JQbZ`T O^N`Y\j
 CR
]R^M]af`T R]VO^JQbZ`T_ O^N`Y\j R]VabPdJZRaNV T
UR^Y\W^N`MN O^N`Y\j� df^M_ ZN NZRONMZ\bZ \V
dN^NWaT^V`aVWK_ cb`NXMQR_ NaY\j
 0QT T
]N^NYVW^L QiZT`T a\b Q\dRM\b Y]\^RM ZN \QTPL`RV
`R [NcZVWL b]R^dRMXV`T WNV `R ]Va`VXM`YNaN a\b
WNba\j bP^\j� ]^JPYN ]\b Y]\^RM ZN ]^\WNXK`RV
a^NbYNaV`Y\j_ WNV RPWNjYNaN


� ;NXj]aRaR ]JZa\aR aN cNPTaJ
 6JZ QRZ KdRaR KZN
WNaJXXTX\ WN]JWV PVN a\ `WRj\_ `N_�
d^T`VY\]\VL`aR KZN ]VJa\ L RVQVWL YRYO^JZT PVN
YVW^\WjYNaN


1EZ[HSH ]HJN[dT
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� 6ZQVJYR`N ]^K]RV ZN NZNWNaKeRaR L ZN Pb^M`RaR aN
cNPTaJ ]R^V``iaR^R_ c\^K_
 6XKPdRaR aT
UR^Y\W^N`MN


� =RaJ a\ SK`aNYN NcL`aR aN cNPTaJ ZN T^RYL`\bZ
a\ ]\Xj PVN ��.  � XR]aJ PVN YVN \Y\ViY\^cT
WNaNZ\YL aT_ UR^Y\W^N`MN_
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?T\^k	 ePRVcj
[T`OSPa	

Mc^X[^ ePRVcj

�� "  � bdbcPcXYl\�
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 R`� �

 �	 � "  �
 YPZd[[M\^

C^cL ��
 ��

�

 ��

�

 ��

�

 �	 � " �
�

 �	 � " �

�

 �	 � " �

F^_^WTcNbcT M\P Y^dcLZX
[MbP bc^ S^fTO^� ?V\

d_T`WT`[PO\TcT cP

^X\^_\Td[PclSV _^cL�

8ZMRfTcT T\SXL[TbP�

5`TeXYMa c`^eMa	 
_�f� [_^dYLZXP RXP c^

RLZP ch\ Q`Tel\

�
 ��

�

 ��

�

 ��

��
 �	 ! 
��
 �	 ! "  �

�

 �	 � "  �

Ih`Oa WNZPbc`^ N YP_LYX�
?TcL c^ UMbcP[P Y^d\LcT

_L\c^cT c^ [_^dYLZX YPZL�

8ZMRfTcT ^_hbSN_^cT cV

WT`[^Y`PbOP�

E^k_Ta	 � eZXcUL\X
� eZXcUL\XP

�

 R`�
�

 R`�

�

 �	 � "  �
�

 �	 � "  �

=`MPa bT bLZcbP �

 R`� �

 �	 � "  �� YPZd[[M\^

HPRVcj Y`MPc^a [T
ZPfP\XYL

�

 R`�
�

 R`�

�

 �	 � "  �
�

 �	 � "  ��

YZTXbcj [PRTX`XYj bYTk^a

>PfP\XYL	 � [T`OSP
� [T`OSTa

��
 R`�
�

 R`�

�

 �	 � "  �
�

 �	 � "  �

C`^bWMbcT ZOR^ dR`j�

� =NPRV^RjRaR aN cNPTaJ `R WXRV`ai YNPRV^VWi
`WRj\_
 DN cNPTaJ ]^K]RV RZQVJYR`N ZN
NZNWNaRba\jZ L ZN Pb^M`\bZ


� 8 dN^NWaT^V`aVWL PRj`T afZ cNPTakZ QVNaT^RMaNV `R
YRPJX\ ONUYi
 4V� Nbai Y]\^RMaR ZN d^T`VY\]\VRMaR
\VW\Z\YVWJ a\ NXJaV WNV aN Y]NdN^VWJ


7HJLGXLSH ]HJN[dT
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� DN XR]aJ cNPTaJ YNPRV^Rj\ZaNV P^TP\^iaR^N N]i
aN d\Za^J
 4V� Nbai WNaNZKYRaR aN cNPTaJ YK`N `a\
`WRj\_ `R YVW^i WNaJ a\ QbZNaiZ je\_
 5RZ ]^K]RV
ZN a\]\URaRMaR aN a^icVYN� iaNZ RMZNV QbZNaiZ� a\
KZN ]JZf `a\ JXX\


� =RaJ a\ YNPRM^RYN NcL`aR aN cNPTaJ ZN
T^RYL`\bZ a\ ]\Xj PVN ��.�� XR]aJ PVN YVN
\Y\ViY\^cT WNaNZ\YL aT_ UR^Y\W^N`MN_
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=^cj_^dZ  ̂ T\cTZla

fh`Oa T\cjbWXP	

e`MbY^
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 � �

 %	 �� m �� 6d`ObcT c^ Y^cj_^dZ^ [TcL

cV\ _P`MZTdbV c^d [Xb^k

f`j\^d�

HXZMc^ gP`X^k	

e`MbY^

�

 � �

 %	 � m ��

>PfP\XYL	 e`MbYP ��
 �

�

 �

�

 %	 � m �


�

 %	 �
 m ��

=jgcT cP ZPfP\XYL bT

^[^Xj[^`eP [TRLZP Y^[[LcXP�

ET YLWT �

 � ZPfP\XYL

_`^bWMbcT ��"���Y^dcPZXMa

\T`j�

C`jbWTcP	 

_�f� _PcLcTa

_�f� DkUX
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 �
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 �

��� �
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 %	 �� m ��

�

 %	 � m � � ��
 % �� m ��

�

 %	 � m � � ��
 % �� m ��

=jgcT cXa _PcLcTa bT

^[^Xj[^`eP [TRLZP Y^[[LcXP�

C`^bWMbcT _T`O_^d � (*

\T`j bc^ S^fTO^	 P\PYPcMgcT

cXa _PcLcTa�

C`^bWMbcT cV SX_ZLbXP

_^bjcVcP dR`^k�

6ZdYL ePRVcL	 _�f�

Y`M[P �Y`kP

_P`PbYTdN�	

e`^kcP	 Y^[_jbcP

�

 ��

�

 �

�

 %	 � m �

�

 %	 � m ��

4\PYPcMgcT cV\ Y`M[P

T\SXL[TbP YPZL ��"���e^`Ma�
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2b[JZRaR L YRVkZRaR aV_ QVJ^WRVR_ eT`MYNa\_ `jYcfZN
YR a\Z NWiX\bU\ ]^NWaVWi WNZiZN�
5V]XJ`VN ]\`iaTaN  � `dRQiZ QV]XJ`V\_ d^iZ\_
YV`L ]\`iaTaN  � YV`i_ d^iZ\_

BbUYM`aR aTZ R]iYRZT c\^J KZN YVW^iaR^\ d^iZ\
YNPRV^KYNa\_ L R]VXK[aR YVN dNYTXiaR^T V`dj
YVW^\WbYJafZ
 CWR]JSRaR a\ cNPTai WNV ]^\`UKaRaR
]R^V``iaR^\ bP^i


BbUYM`aR ]R^V``iaR^\ d^iZ\
 @V YRPNXjaR^R_
]\`iaTaR_ WNV aN d\Za^J cNPTaJ d^RVJS\ZaNV
]R^V``iaR^\


2ZNWNaRjRaR RZQVJYR`N WNV R]VXK[aR aTZ R]iYRZT c\^J
YVN dNYTXiaR^T V`dj WNV YVN YRPNXjaR^T QVJ^WRVN


6]VXK[aR aTZ R]iYRZT c\^J YVN YVW^iaR^T V`dj
YVW^\WbYJafZ
 6JZ KdRaR a^icVYN PVN [R]JPfYN
YRPJXT_ ]\`iaTaN_ Pb^M`aR aN ]\XXK_ c\^K_


=\SIV\REY
Z^L[PQD SL [H
SPQXVQcSH[H

/L OH IXLG[L QHTETH
Z[VP^LGV XcOSPZNY JPH
[NT WVZb[N[H [V\
]HJN[Vc WV\ L[VPSDZH[L�

>V ]HJN[b Z[EJT`ZL
WVRc�

7L[D [NT WHXERL\ZN [V\
^XbTV\ [V ]HJN[b KLT
ULWDJ`ZL� KL MLZ[DONQL
F KLT _FONQL�

7L[D [NT WHXERL\ZN [V\
^XbTV\ SHJLPXESH[VY [V
]HJN[b LGTHP LU`[LXPQD
WVRc MLZ[b� Z[N SEZN
bS`Y KLT LGTHP HQbSH
E[VPSV�

7L[D [V ULWDJ`SH [V
WV\RLXPQb F [V QXEHY
LGTHP LU`[LXPQD FKN
SHJLPXLSETV� HRRD Z[N
SEZN KLT E^LP HQbSH
ULWHJdZLP�
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<cOSPZN [V\ ]VcXTV\

D\ c\j^Z\ Y]\^RMaR ZN a\Z ^bUYM`RaR� R]VXKP\ZaN_ YR
a\ QVNWi]aT R]VX\PL_ XRVa\b^PMN_ KZNZ a^i]\
eT`MYNa\_ WNV YVN UR^Y\W^N`MN L ONUYMQN
 
=R a\Z ]R^V`a^\cVWi QVNWi]aT Y]\^RMaR ZN ^bUYM`RaR
]^i`URaN YVN d^\ZVWL QVJ^WRVN PVN a\ cNPTai `N_
 @
c\j^Z\_ N]RZR^P\]\VRMaNV YRaJ N]i NbaiZ a\ d^iZ\
NbaiYNaN


4VN WJUR a^i]\ eT`MYNa\_ RYcNZMSRaNV `aT QRjaR^T
`RV^J aT_ KZQRV[T_ WRVYKZ\b YVN UR^Y\W^N`MN L
ONUYMQN f_ ]^\aRVZiYRZT aVYL
 2baLZ aTZ ]^\aRVZiYRZT
aVYL Y]\^RMaR ZN aTZ NXXJ[RaR YR a\ QVNWi]aT
R]VX\PL_ XRVa\b^PMN_


DTZ ]^\aRVZiYRZT aVYL PVN aT QVJ^WRVN Y]\^RMaR ZN aTZ
NXXJ[RaR YR a\Z ]R^V`a^\cVWi QVNWi]aT
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8_L\h YPX YLch

WM`[P\bV

��
  � �
 ZT_cL

;T`[ja PM`Pa ��
  � �
 ZT_cL

8\cPcXYN QPW[OSP ��
  � � ZT_cL

JNbX[^ bc^ RY`XZ Sd\PcL �
 ZT_cL

=Lch WM`[P\bV Sd\PcL � ZT_cL

� ]R^V`a^\cL 
]^\_ aN QR[VJ � a^i]\V eT`MYNa\_
]R^V`a^\cL ]^\_ 
aN N^V`aR^J � NbaiYNaN ]^iP^NYYN
RPWNaJXRVeT � ]NaL`aR a\ ]XLWa^\ � )%&�

� �� ONUY\M� 
�� ONUY\M YKd^V ZN ��� ONUY\M `R
OLYNaN afZ ��ONUYkZ

6LP[V\XJGH [V\ KPHQbW[N
LWPRVJFY RLP[V\XJGHY

<cOSPZN OLXSVQXHZGHY
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1.1. 2.2.P M

96B=@C 26B2C


�� +�

	�  6d`ObcT c^ SXPYj_cV T_XZ^RNa ZTXc^d`ROPa
_`^a cP ST]XL	 [Mf`X \P T[eP\XbcTO ^
T_XWd[Vcja c`j_^a gVbO[Pc^a�


�  ?T c^ _ZNYc`^ � _T`LbcT bcV STkcT`V bTX`L�

96B=@C 26B2C


�� +�

kg

3.3. 4.4.
Stop Start

kg

h min
M1pm M2

sec
P

h min
M1pm M2

sec
P

200 200

P

96B=@C 26B2C 96B=@C 26B2C

��  CPcNbcT c^ _ZNYc`^ TYYO\VbVa �#/'./���  ?T c^ SXPYj_cV T_XZ^RNa ZTXc^d`ROPa
`dW[ObcT cV\ T_XWd[VcN WT`[^Y`PbOP�

CaTZ RZaNVWL ONUYMQN ]^K]RV ZN ^bUYMSRaR ]JZa\aR YVN
d^\ZVWL QVJ^WRVN


DT UR^Y\W^N`MN Y]\^RMaR ZN aTZ NXXJ[RaR
\]\aRQL]\aR


ANaL`aR YVN c\^J a\ ]XLWa^\ � )%&� L NZ\M[aR aTZ
]i^aN a\b c\j^Z\b
 =RaJ a\ WXRM`VY\ ]NaL`aR a\
]XLWa^\ RWWMZT`T_ � )"')�


+[ZP X\OSGML[L [V
]VcXTV

?WbKLPUN

/PbXO`ZN

=[HSD[NSH
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6JZ [RdJ`RaR ZN ]NaL`RaR a\ ]XLWa^\ RWWMZT`T_
��#�!#�� RYcNZMSRaNV `aTZ KZQRV[T PVN � QRbaR^iXR]aN a\
WRMYRZ\ �A2D8CD6 6;;:>8C8�
 /ZN `LYN TdRM


ANaL`aR a\ ]XLWa^\ ��#� � Qj\ c\^K_ L NZ\M[aR aTZ
]i^aN WNV ]NaL`aR a\ ]XLWa^\ ��#� � YMN c\^J


BbUYM`aR� i]f_ ]R^VP^JcRaNV `aN `TYRMN 
 Kf_ �


�� �*UYM`aR YR a`Z ]R^V`a^\cVWi QVNWi]aT aT d^\ZVWT
QVJ^WRVN



� ANaL`aR a\ ]XLWa^\ RWWMZT`T_ � )"')�


8 QVJ^WRVN RYcNZMSRaNV ]JZa\aR `R NZaM`a^\cT YKa^T`T
`aTZ KZQRV[T


\ c\j^Z\_ aMURaNV RWai_ XRVa\b^PMN_
 /ZN `LYN TdRM
WNV `aTZ KZQRV[T RYcNZMSRaNV `aTZ ]^kaT `RV^J �<8?8�
WNV `aT QRjaR^T `RV^J �8 CEC;6E8 HEG6:�
 8 KZQRV[T
�<8?8� `OLZRV� iaNZ NZ\M[RaR aTZ ]i^aN a\b c\j^Z\b
L ]NaL`RaR a\ ]XLWa^\ � )%&�


=]\^RMaR ZN NXXJ[RaR \]\aRQL]\aR aT d^\ZVWL
QVJ^WRVN


ANaL`aR YVN c\^J a\ ]XLWa^\ � )%&� L NZ\M[aR aTZ
]i^aN a\b c\j^Z\b
 =RaJ a\ WXRM`VY\ ]NaL`aR a\
]XLWa^\ RWWMZT`T_ � )"')�


6JZ [RdJ`RaR ZN ]NaL`RaR a\ ]XLWa^\ RWWMZT`T_
��#�!#�� RYcNZMSRaNV `aTZ KZQRV[T PVN � QRbaR^iXR]aN a\
WRMYRZ\ �A2D8CD6 6;;:>8C8�
 /ZN `LYN TdRM


ANaL`aR a\ ]XLWa^\ � )%&� Qj\ c\^K_ L NZ\M[aR aTZ
]i^aN WNV ]NaL`aR a\ ]XLWa^\ � )%&� YMN c\^J


=]\^RMaR R]M`T_ ZN ^bUYM`RaR ]^kaN aT d^\ZVWL
QVJ^WRVN WNV YRaJ a\Z a^i]\ eT`MYNa\_ WNV aT
UR^Y\W^N`MN
 
BbUYM`aR YR a\Z ]R^V`a^\cVWi QVNWi]aT aT d^\ZVWL
QVJ^WRVN WNV K]RVaN YR a\ QVNWi]aT R]VX\PL_
XRVa\b^PMN_ a\Z a^i]\ eT`MYNa\_
 ANaL`aR a\
]XLWa^\�� WNV NXXJ[aR aT UR^Y\W^N`MN
 ?RWVZL`aR a\
c\j^Z\


=IFZPSV

: ]VcXTVY
WXEWLP TH
HWLTLXJVWVPNOLG
H\[bSH[H

7L[D [N RFUN [V\
^XbTV\

/PbXO`ZN

=[HSD[NSH

=IFZPSV

?WbKLPUN



�	

=\TK\HZSETN XcOSPZN ]VcXTV\
QHP SPQXVQ\SD[`T

CR NbaLZ aTZ ]R^M]af`T KZN_ a^i]\_ eT`MYNa\_
O^M`WRaNV `bPd^iZf_ YR aN YVW^\WjYNaN `R XRVa\b^PMN

DTZ V`dj ��� � QRZ Y]\^RMaR ZN aT `bZQbJ`RaR Y�
KZNZ a^i]\ eT`MYNa\_
 CaTZ KZQRV[T RYcNZMSRaNV aiaR
�=8 5E>2D@�


=]\^RMaR ZN ^bUYM`RaR YKd^V WNV a^RV_ ONUYMQR_ V`dj\_
YVW^\WbYJafZ WNV a^RV_ d^iZ\b_� NXXJ YiZ\ KZNZ
a^i]\ eT`MYNa\_ WNV YVN UR^Y\W^N`MN


;NaJXXTX\V a^i]\V eT`MYNa\_�

AJZf WNV WJaf UK^YNZ`T
9R^Yi_ NK^N_
4W^VX
;Jaf UK^YNZ`T

kgkgkg

11. 2. 3.3.

h min
M1pm M2

sec
P

h min
M1pm M2

sec
P

h min
M1pm M2

sec
P

P

360 360 360

900

600

360

180

90

��  6d`ObcT c^ SXPYj_cV T_XZ^RNa
ZTXc^d`ROPa _`^a cP ST]XL	 [Mf`X
\P T[eP\XbcTO ^ T_XWd[Vcja
c`j_^a gVbO[Pc^a�

	�  CPcNbcT c^ _ZNYc`^
�<bfka [XY`^Yd[Lch\��


�  DdW[ObcT [T c^\
_T`Xbc`^eXYj SXPYj_cV cV
f`^\XYN SXL`YTXP�

6=D<>
7G@4F4

+[ZP X\OSGML[L
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4.4. 5.5. 6.6.

h min
M1pm M2

sec
P

M

h min
M1pm M2

sec
P

h min
M1pm M2

sec
P

P

Stop Start

360 360 360

��  ?T c^ _ZNYc`^ �
_T`LbcT bcV STkcT`V bTX`L�


�  Ec`MgcT c^ SXPYj_cV T_XZ^RNa
ZTXc^d`ROPa _`^a cP ST]XL YPX
PZZL]cT cV WT`[^Y`PbOP N cV
QPW[OSP�

��  CPcNbcT c^ _ZNYc`^ TYYO\VbVa
�
������

6=D<>
7G@4F4

6=D<>
?8FD<4

6=D<>
?8FD<4

\ c\j^Z\_ aMURaNV RWai_ XRVa\b^PMN_
 /ZN `LYN TdRM
WNV RYcNZMSRaNV �<8?8� �8 CEC;6E8 HEG6:�
 8 KZQRV[T
�<8?8� `OLZRV� iaNZ NZ\M[RaR aTZ ]i^aN a\b c\j^Z\b
L ]NaL`RaR a\ ]XLWa^\ � )%&�


=]\^RMaR ZN NXXJ[RaR \]\aRQL]\aR aT UR^Y\W^N`MN� aT
ONUYMQN WNV aT d^\ZVWL QVJ^WRVN


ANaL`aR YVN c\^J a\ ]XLWa^\ ��#� � L NZ\M[aR aTZ
]i^aN a\b c\j^Z\b
 =RaJ a\ WXRM`VY\ ]NaL`aR a\
]XLWa^\ RWWMZT`T_ ��#�!#�


6JZ [RdJ`RaR ZN ]NaL`RaR a\ ]XLWa^\ RWWMZT`T_
��#�!#�� RYcNZMSRaNV `aTZ KZQRV[T PVN � QRbaR^iXR]aN a\
WRMYRZ\ �A2D8CD6 6;;:>8C8�
 /ZN `LYN TdRM


ANaL`aR a\ ]XLWa^\ ��#� � Qj\ c\^K_ L NZ\M[aR aTZ
]i^aN WNV ]NaL`aR a\ ]XLWa^\ ��#� � YMN c\^J


� =]\^RMaR R]M`T_ ZN ^bUYM`RaR ]^kaN a\Z a^i]\
eT`MYNa\_ WNV aT UR^Y\W^N`MN WNV YRaJ aTZ V`dj
YVW^\WbYJafZ WNV aT d^\ZVWL QVJ^WRVN


7L[D [N RFUN [V\
^XbTV\

/PbXO`ZN

=[HSD[NSH

=IFZPSV

?WbKLPUN
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5XEHY� WV\RLXPQD� _DXPH

=]\^RMaR ZN d^T`VY\]\VL`RaR WJUR `WRj\_ WNaJXXTX\
PVN YVW^\WjYNaN� a\ \]\M\ RMZNV NZURWaVWi `R beTXK_
UR^Y\W^N`MR_
 DV_ ci^YR_ eT`MYNa\_ N]i YKaNXX\
Y]\^RMaR ZN aV_ YRaNdRV^V`aRMaR YiZ\ PVN a\ eL`VY\
df^M_ YVW^\WjYNaN


DN WNbaJ PbJXVZN `WRjT UN ]^K]RV ZN a\]\URa\jZaNV
R]JZf `R `aRPZL ]Ra`KaN W\bSMZN_
 2Z T R]VcJZRVN
RMZNV W^jN L O^RPYKZT� aiaR a\ PbNXM Y]\^RM ZN
^NPM`RV


DN YNPRV^VWJ `WRjT Y]\^RM ZN SR`aNU\jZ ]J^N ]\Xj

4VN ZN OPJXRaR a\ `WRj\_ N]i a\ c\j^Z\
d^T`VY\]\VL`aR ]VJ`a^R_


� 4VN a\ eL`VY\ d^T`VY\]\VRMaR YVN eTXL ci^YN


� 5\WVYJ`aR� NZ a\ YNPRV^VWi `WRj\_ df^JRV `a\
dk^\ YNPRV^KYNa\_
 D\ YNPRV^VWi `WRj\_ QRZ
]^K]RV ZN RMZNV ]\Xj YRPJX\ WNV \
]R^V`a^RciYRZ\_ QM`W\_ ]^K]RV NWiYN ZN Y]\^RM
ZN ]R^V`a^KcRaNV


� A^\`UK`aR `a\ J]Nd\ W^KN_ � Kf_ � W\baNXVK_
aT_ `\j]N_ bP^i� `a\ eTai `R WXRV`ai `WRj\_
��Kf_ 
� W\baNXVK_ aT `\j]N_� NZJX\PN YR a\
YKPRU\_

CaN YV`J a\b d^iZ\b Pb^MSRaR aN W\YYJaVN a\b
W^KNa\_
 1aNZ a\ eTai PMZRV� ]^K]RV ZN T^RYL`RV
NWiYN 
��XR]aJ `a\Z N]RZR^P\]\VTYKZ\ WNV WXRV`ai
c\j^Z\
 /a`V Y]\^RM ZN WNaNZRYTURM WNXjaR^N \
dbYi_ a\b


@V aVYK_ a\b d^iZ\b V`dj\bZ PVN aTZ a\]\UKaT`T `R
W^j\ c\j^Z\


8 UR^Y\W^N`MN WNV T QVJ^WRVN eT`MYNa\_ `a\ c\j^Z\
R[N^akZaNV N]i a\ RMQ\_ WNV aTZ ]\`iaTaN
 4V� NbaiZ
a\ XiP\ QMZ\ZaNV `a\b_ ]MZNWR_ i^VN aVYkZ
 2^dM`aR YR
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� G^T`VY\]\VRMaR a\ PW^VX ]JZa\aR YR WXRV`aL aTZ
]i^aN a\b dk^\b YNPRV^KYNa\_ WNV YTZ
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� HLZRaR WNaJ a\ QbZNaiZ W\YYJaVN W^KNa\_ a\b
VQM\b ]Jd\b_
 @V Y]^VSiXR_ ]^K]RV ZN Kd\bZ a\
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 AVKSRaR YR a\ W\baJXV a\�eTai

2Z�Nbai�QRZ b]\df^RM� aiaR RMZNV Ka\VY\
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d^RVJSRaNV NWiYN XMP\ d^iZ\


6]VXKPRaR aTZ R]iYRZT c\^J YVW^iaR^\ `WRj\_
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6]VXK[aR YVN dNYTXiaR^T UR^Y\W^N`MN WNV eL`aR a\
PXbWi XMP\ ]N^N]JZf


;JZRaR `a\ Ka\VY\ PXbWi YVW^K_ a^j]R_ YR YVN
\Q\Za\PXbcMQN
 �NZaM`aR a\ WNai]VZ YR dbYi c^\jafZ
L YR \VZ\]ZRbYNakQR_ ]\ai
 6]VXK[aR aTZ R]iYRZT
c\^J aT UR^Y\W^N`MN WNaJ 
� ONUY\j_ eTXiaR^N WNV
YRVk`aR aT QVJ^WRVN a\b eT`MYNa\_


G^T`VY\]\VL`aR aTZ R]iYRZT c\^J XVPiaR^N bP^J WNV
eL`aR XMP\ ]N^N]JZf `R dNYTXiaR^T UR^Y\W^N`MN
 CR
PXbWJ YR S\bYR^L R]M`a^f`T eL`aR ]^kaN XMP\ a\Z
]Ja\� ]N`]NXM`aR a\Z YR NYjPQNXN L YR a^VYYKZT
c^bPNZVJ WNV a\]\URaL`aR WNai]VZ R]JZf `� NbaiZ aTZ
R]M`a^f`T
 A^\`KdRaR aV_ `bZaNPK_ WNV a\b_ d^iZ\b_
eT`MYNa\_


2cL`aR a\ PXbWi YRaJ a\ eL`VY\ NWiYN � Kf_ 
�
XR]aJ YK`N `aT ci^YN ZN W^bk`RV� aiaR a\ PXbWi
[RW\XXJ RbW\XiaR^N N]i aT ci^YN
 CR ]R^M]af`T ]\b
QRZ [RW\XXJ \jaR aiaR� [RW\XXL`aR aTZ JW^T a\b
PXbW\j NWiYN YVN c\^J ]^\`RWaVWJ Y� KZN YNdNM^V

2ZN]\Q\Pb^M`aR a\ PXbWi RW ZK\b WNV `WR]J`aR aT
ci^YN ]\XXK_ c\^K_ Y� KZN O^RPYKZ\� W^j\ ]NZM
 DTZ
R]iYRZT c\^J O\bab^k`aR WNXJ aT ci^YN WNV
]N`]NXM`aR aTZ R]V]XK\Z YR a^VYYKZT c^bPNZVJ


8 UR^Y\W^N`MN a\b dk^\b YNPRV^KYNa\_ YRa^VKaNV N]i
a\Z WNaN`WRbN`aL YR YVN `dJ^N RXKPd\b YRaJ N]i
WNU\^V`YKZ\ d^iZ\ `a\ WKZa^\ a\b dk^\b
YNPRV^KYNa\_
 ;JUR `WRj\_ WNV YK^\_ R[N^aLYNa\_
R]T^RJSRV aT YRa^TYKZT aVYL� Ka`V k`aR `aV_ QVWK_ `N_
YRa^L`RV_ ZN QVN]V`akZRaR ]JZa\aR YMN N]iWXV`T


6XKP[aR� RJZ T ci^YN RMZNV N]� K[f WNUN^L
 2XXJ[aR
aT UK`T aT_ ci^YN_ YK`N `a\ c\j^Z\

6JZ Nbai QR O\TUJRV� `bZRdM`aR a\ eL`VY\ df^M_ a\
c\j^Z\ YVW^\WbYJafZ
 8 QVJ^WRVN eT`MYNa\_ aiaR
YRPNXkZRV


>V JR\Qb ]VcZQ`ZL Z[N
SEZN WLXPZZb[LXV HW�
b[P Z[PY DQXLY�

>V JR\Qb SH\XGMLP�

>V JR\Qb LGTHP WVRc
Z[LJTb�

>V _`SG F [V JR\Qb
�W�^� JR\Qb S\MFOXHY�
E^LP `XHGH LS]DTPZN�
HRRD Z[V LZ`[LXPQb [V\
LGTHP RHZW`SETV �SL
R`XGKLY TLXVc��

>V JR\Qb KLT ULQVRRD SL
[V HTHWVKVJcXPZSH�

7L[XFZH[L SL [V
OLXSbSL[Xb ZHY [N
OLXSVQXHZGH [V\ ^dXV\
SHJLPXESH[VY QHP
KPHWPZ[dZH[L QDWVPH
HWbQRPZN�

7L[HUc [NY ]bXSHY QHP
[NY Z^DXHY
KNSPV\XJVcT[HP
ZWPTOFXLY�
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=V\]RE� VJQXH[ET� [VZ[

@ ]MZNWN_ V`djRV PVN aTZ a\]\UKaT`T `R W^j\ dk^\
YNPRV^KYNa\_


D\]\URaL`aR a\ `\bcXK `R `WRj\_ WNaJXXTX\ PVN
YVW^\WjYNaN R]JZf `aT dNYTXL `dJ^N


G^T`VY\]\VRMaR PVN aN `\bcXK WNV aN \PW^NaKZ KZN
YRPJX\� ^Tdi YNPRV^VWi `WRj\_
 CaN `aRZJ� eTXJ
YNPRV^VWJ `WRjT aN cNPTaJ d^RVJS\ZaNV ]R^V``iaR^\
d^iZ\ WNV eLZ\ZaNV `aTZ R]JZf R]VcJZRVN ]J^N ]\Xj


CaN `\bcXK WNV `aN \PW^NaKZ ]^K]RV ZN `bZRdV`aRM a\
YNPRM^RYN YR WXRV`aL W\bSMZN NWiYN � XR]aJ
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6ZdYL b^deZM	 

�_�f� b^deZM

[dUNW`Pa [T

e`^kcP�

_T`O_^d
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 R`�

DVfN

ej`[P

b^deZM

�"� ��
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 � �
"�
 ;T`[ja

PM`Pa
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CXYL\cXYP

b^deZM	 P_j

[PRTX`T[M\P

dZXYL

�_�f��_PbcOcbX^�

_T`O_^d
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DVfN

ej`[P

b^deZM
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CXYL\cXYP

b^deZM	 P_j

h[L dZXYL
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DVfN
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b^deZM
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F^bc RY`PcX\M� �"� eMcTa IP[VZN

bfL`P
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>V H\[bSH[V ZcZ[NSH
WXVJXHSSD[`T

=R a\ NbaiYNa\ `j`aTYN ]^\P^NYYJafZ Y]\^RMaR ZN
[R]NPk`RaR ]\Xj RjW\XN a^icVYN WNV ZN
]N^N`WRbJ`RaR ]\XXJ cNPTaJ� P^LP\^N WNV df^M_
]^\OXLYNaN

4VN a\ NbaiYNa\ `j`aTYN ]^\P^NYYJafZ b]J^d\bZ 


\YJQR_ ]^\P^NYYJafZ YR `bZ\XVWJ �
 ]^\P^JYYNaN


AMa`N WNaRebPYKZT� YR d\Za^i ]Ja\


1.1. 2.2. 3.3.M

h min
M1pm M2

sec
P kg

P P

h min
M1pm M2

sec
P kg

�� ��� �� �$!����� �� ��� ���$������ ��

��� � �� �� �� �$�

�� ��� ���$������ ��

#�� �� �� �� �� �$�

��  ?T c^ SXPYj_cV T_XZ^RNa
ZTXc^d`ROPa PZZL]cT cV STkcT`V
bTX`L�

	�  6d`ObcT c^ SXPYj_cV
T_XZ^RNa ZTXc^d`ROPa _`^a cP
P`XbcT`L YPX T_XZM]cT [XP
^[LSP _`^R`P[[Lch\�


�  CPcNbcT c^ _ZNYc`^ ��

+[ZP X\OSGML[L

;HXDKLPJSH�
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4.4. 5.5.

360

Stop Start

kg

h min
M1pm M2

sec
P

h min
M1pm M2

sec
P kg

��  DdW[ObcT [T c^\ _T`Xbc`^eXYj SXPYj_cV c^
QL`^a�


�  CPcNbcT c^ _ZNYc`^ TYYO\VbVa �
������ 
: SXL`YTXP T[eP\OUTcPX bcV\ M\STX]V�

�� ��� ���$������ ��

#�� �� �� �� �� �$�

�� ��� ���$������ ��

#�� �� �� �� �� �$�

\ c\j^Z\_ aMURaNV RWai_ XRVa\b^PMN_
 /ZN `LYN TdRM
WNV RYcNZMSRaNV �<8?8� �8 CEC;6E8 HEG6:�
 8 KZQRV[T
�<8?8� `OLZRV� iaNZ NZ\M[RaR aTZ ]i^aN a\b c\j^Z\b
L ]NaL`RaR a\ ]XLWa^\ � )%&�


1aNZ ]
d
 T ]Ma`N `N_ RMZNV ]\Xj a^NPNZL� Y]\^RMaR
aTZ R]iYRZT c\^J ZN NXXJ[RaR a\ N]\aKXR`YN a\b
YNPRV^KYNa\_

ANaL`aR a\ ]XLWa^\ �  PVN � QRbaR^iXR]aN WNV
YRaNa\]M`aR YR a\ QVNWi]aT R]VX\PL_ XRVa\b^PMN_ a\
cfaRVZi ]RQM\


A^\_ aN N^V`aR^J � N`URZK`aR^\ N]\aKXR`YN 
YNPRV^KYNa\_

A^\_ aN QR[VJ � RZaNaVWiaR^\ N]\aKXR`YN 
YNPRV^KYNa\_

1aNZ ]NaL`RaR a\ ]XLWa^\ �#$%'+ ,��� XNYOJZRaR
]XT^\c\^MR_ PVN aN N]N^NMaTaN R[N^aLYNaN


ANaL`aR YVN c\^J a\ ]XLWa^\ � )%&� L NZ\M[aR aTZ
]i^aN a\b c\j^Z\b
 =RaJ a\ WXRM`VY\ ]NaL`aR a\
]XLWa^\ RWWMZT`T_ � )"')�


7L[D [N RFUN [V\
^XbTV\

9L^`XPZ[F XcOSPZN [V\
HWV[LREZSH[VY [V\
SHJLPXESH[VY

9��C��=�� ��3��=��

;RNXV]VXGLY JPH [H
LUHX[FSH[H

=[HSD[NSH
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=RaJ a\ WXRM`VY\ [RdJ`NaR ZN ]NaL`RaR a\ ]XLWa^\
RWWMZT`T_ � )"')�

/ZN TdTaVWi `LYN `N_ a\ b]RZUbYMSRV WNV `aTZ KZQRV[T
RYcNZMSRaNV PVN � QRbaR^iXR]aN a\ WRMYRZ\ �A2D8CD6
6;;:>8C8�


ANaL`aR a\ ]XLWa^\ � )%&� Qj\ c\^K_ L NZ\M[aR aTZ
]i^aN WNV ]NaL`aR a\ ]XLWa^\ � )%&� YMN c\^J


� 6JZ RZQVJYR`N UKXRaR ZN [K^RaR a\ ^bUYV`YKZ\
OJ^\_� ]NaL`aR a\ ]XLWa^\ ���

D\ OJ^\_ WNV T KZQRV[T PVN a\ N]\aKXR`YN a\b
YNPRV^KYNa\_ RYcNZMS\ZaNV PVN � QRbaR^iXR]aN


� 8 QVJ^WRVN QRZ Y]\^RM ZN YRaNOXTURM


� 1aNZ RMZNV N]N^NMaTa\� RYcNZMSRaNV `aTZ KZQRV[T
*A2B2;2<I 4EB:CD6� L *A2B2;2<I
2>2;2D6HD6�
 /ZN `LYN TdRM
 D\ WRMYRZ\
]N^NYKZRV� k`]\b ZN NZ\M[RaR aTZ ]i^aN a\b
c\j^Z\b L ZN aRXRVk`RV a\ ]^iP^NYYN


3PJXaR aN a^icVYN N]i aT `b`WRbN`MN WNV SbPM`aR aN

D\ OJ^\_ a\ d^RVJSR`aR PVN aT ^jUYV`T a\b NbaiYNa\b
`b`aLYNa\_ ]^\P^NYYJafZ

6JZ QRZ Y]\^RMaR ZN Qk`RaR a\ NW^VOK_ OJ^\_� Qk`aR
a\ NYK`f_ YRPNXjaR^\

G^T`VY\]\VRMaR PVN aN ]^\P^JYYNaN ]JZa\aR YNPRV^VWi
`WRj\_ WNaJXXTX\ PVN c\j^Z\ YVW^\WbYJafZ� ]
d
 N]i
PbNXM L WR^NYVWi


AN^N`WRbJ`aR aN cNPTaJ N]RbURMN_ ]JZf `a\Z
]R^V`a^RciYRZ\ QM`W\

6[NM^R`T \V YVW^K_ ]Ma`R_� ARabdNMZ\bZ ]\Xj WNXjaR^N
]JZf `aT dNYTXL `dJ^N


CaN YVW^J WVZKSVWN ^\XJ� `aN cRaJWVN eN^V\j ]NZK WNV
`aN QNWabXMQVN W^RYYbQV\j TdRM YRaJ aN � a\b d^iZ\b
YNPRV^KYNa\_ KZN `LYN
 4b^M`aR aN a^icVYN
 /a`V
]RabdNMZRaR KZN \Y\ViY\^c\ N]\aKXR`YN


D\]\URaL`aR a\ cNPTai `R YNPRV^VWi `WRj\_
WNaJXXTX\ PVN c\j^Z\ YVW^\WbYJafZ ]JZf `aT dNYTXL
`dJ^N


=IFZPSV

?WVKLGULPY

?WVKLGULPY JPH [V
H\[bSH[V
ZcZ[NSH
WXVJXHSSD[`T

5H[L_\JSETLY
WG[ZLY� WXVabT[H
WH[D[HY� ZTHQ� _DXP

=V\]RE� QH[L_\JSETV
�E[VPSV ]HJN[b�
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G^T`VY\]\VL`aR PVN d\V^VZi eTai� N^ZM`V\ Y]\jaV df^M_
WiWNXN WNV ^\`Y]Mc KZN eTXi YNPRV^VWi `WRj\_ df^M_
WN]JWV
 D\ eTai UN ]^K]RV ZN WNXj]aRV a\Z ]Ja\ a\b
YNPRV^VW\j `WRj\b_ YKd^V aN � ]R^M]\b
 4b^M`aR a\
W^KN_ YRaJ aTZ ]N^KXRb`T a\b YV`\j d^iZ\b
YNPRV^KYNa\_ �`LYN�


AN^N`WRbJ`aR a\ O\QVZi eTai WNV a\ Y\`dN^JWV eTai
`R WXRV`ai YNPRV^VWi `WRj\_
 A^\`UK`aR ZR^i� ]R^M]\b

�� a\b OJ^\b_
 D\ Pj^V`YN QRZ RMZNV N]N^NMaTa\


2cL`aR a\ eTai `a\ aKX\_ NWiYN � Kf_ 
��XR]aJ
YK`N `a\ `OT`ai c\j^Z\ PVN ZN T^RYL`RV
 DbXM[aR a\
^\SY]Mc `R NX\bYVZidN^a\
 4b^M`aR a\ YRaJ N]i
��XR]aJ
 D\ ^\SY]Mc Y]\^RM ZN W\]RM R]M`T_ WNV W^j\


=NPRV^KeaR a\ W\ai]\bX\ `� KZN eTXi� NZ\Vdai
YNPRV^VWi `WRj\_

=NPRV^KeaR a\ W\ai]\bX\ ]^kaN YR aT YR^VJ a\b
`aLU\b_ ]^\_ aN WJaf
 4b^M`aR a\ ]\bXR^VWi YRaJ aTZ
]N^KXRb`T afZ � a\b d^iZ\b YNPRV^KYNa\_ �`LYN�


=NPRV^KeaR a\ `aLU\_ aT_ PNX\]\jXN_ `� KZN WXRV`ai
YNPRV^VWi `WRj\_
 A^\`UK`aR ZR^i� ]R^M]\b 
�� a\b
OJ^\b_
 D\ Pj^V`YN QRZ RMZNV N]N^NMaTa\


DN WNaRebPYKZN YN^VZJaN Y]\jaVN W\ai]\bX\b
]N^N`WRbJS\ZaNV N]RbURMN_ ]JZf `a\Z ]R^V`a^RciYRZ\
QM`W\
 4b^M`aR aN Y]\jaVN a\b W\ai]\bX\b YRaJ aTZ
]N^KXRb`T afZ � a\b d^iZ\b YNPRV^KYNa\_
 /a`V
]RabdNMZRaR KZN \Y\ViY\^c\ N]\aKXR`YN


DN ]\bXR^VWJ Y]\^RMaR ZN aN `R^OM^RaR NYK`f_ YRaJ
a\ YNPRM^RYN


<NdNZVWJ� c^K`WN� ;ieaR aN XNdNZVWJ `R W\YYJaVN
 4VN
WJUR 
�� P^
 XNdNZVWJ ]^\`UK`aR YMN W\baNXVJ ZR^i


<NdNZVWJ� WNaRebPYKZN 4VN Nbai a\ ]^iP^NYYN RMZNV
WNaJXXTXN YiZ\ SRYNaV`YKZN� YT O^N`YKZN XNdNZVWJ

=NPRV^KeaR aN XNdNZVWJ df^M_ ZR^i
 DN WNaNebPYKZN
XNdNZVWJ YR `JXa`N `NZaVPM QRZ RMZNV WNaJXXTXN


=RaJ aTZ ]N^KXRb`T a\b YV`\j d^iZ\b YNPRV^KYNa\_
TdRM KZN `LYN
 2ZNWNaKeaR aN XNdNZVWJ
 2c\j
aRXRVk`RV a\ ]^iP^NYYN� NcL`aR aN XNdNZVWJ ZN
T^RYL`\bZ NWiYN ]R^M]\b PVN ��Kf_�
��XR]aJ


5XEHY

;V\RLXPQD

6H^HTPQD
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ANaJaR_ O^N`aK_ �WNUN^V`YKZR_�� ;ieaR aV_ ]NaJaR_ `R
YVW^J� \Y\ViY\^cN W\YYJaVN
 4VN WJUR 
���P^

]NaJaR_ ]^\`UK`aR YMN�W\baNXVJ ZR^i WNV XMP\ NXJaV
`a\ YNPRV^VWi `WRj\_


ANaJaR_ O^N`aK_ YR cX\jQN� AXjZRaR aV_ ]NaJaR_ WNV
a^b]L`aR aT cX\jQN ]\XXK_ c\^K_
 3JXaR aV_ ]NaJaR_�
iaNZ RMZNV NWiYN bP^K_� `R KZN YNPRV^VWi `WRj\_
df^M_ ZR^i


=RaJ aTZ ]N^KXRb`T a\b YV`\j d^iZ\b YNPRV^KYNa\_
TdRM KZN `LYN
 2ZNWNaKeaR aV_ ]NaJaR_
 2c\j aRXRVk`RV
a\ ]^iP^NYYN� NcL`aR aV_ ]NaJaR_ ZN T^RYL`\bZ
NWiYN ]R^M]\b PVN ��Kf_�
��XR]aJ


DN QTYTa^VNWJ Nc^MS\bZ `a\ YNPRM^RYN ]\Xj
 4V� Nbai
d^T`VY\]\VRMaR PV� iXN aN ]^\giZaN QTYTa^VNWkZ KZN
eTXi YNPRV^VWi `WRj\_ YR WN]JWV


G^T`VY\]\VRMaR `aTZ ]\XKZaN WNV `a\ WRd^M ]R^M]\b

�YK^\_ XVPiaR^\ ZR^i� N]� Nbai ]\b NZNcK^RaNV
]JZf `aT `b`WRbN`MN


2ZJX\PN YR a\ RMQ\_ WNV aTZ ]\`iaTaN a\b
QTYTa^VNW\j TdRM YRaJ N]i ��Kf_�
��XR]aJ KZN `LYN

CaTZ KZQRV[T RYcNZMSRaNV .A2B2;2<I 2>2;2D6HD6.

2c\j aRXRVk`RV a\ ]^iP^NYYN� NcL`aR aN QTYTa^VNWJ
ZN T^RYL`\bZ NWiYN ]R^M]\b PVN 
� XR]aJ


G^T`VY\]\VL`aR ^Tdi `WRj\_� ]
d
 KZN PbJXVZ\ L
]\^`RXJZVZ\ ]VJa\
 D\]\URaL`aR aN a^icVYN `a\ ]VJa\

2]Xk`aR aN� NZ RMZNV QbZNaiZ� `R XR]aL `a^k`T


D\ efYM UN ]^K]RV ZN [N]NPkZRV YiZ\ `aTZ
N]N^NMaTaN ]\`iaTaN
 5VNc\^RaVWJ Y]NPVNaRjRV
P^LP\^N


;NaNejdRaR a\Z WVYJ `R XR]aK_ cKaR_
 4b^M`aR a\Z
WNaJ aT QVJ^WRVN a\b [R]NPkYNa\_ a\ XVPiaR^\ YVN
c\^J �`LYN�
 2]\YNW^jZRaR a\ W^KN_ ]\b KdRV
RZQRd\YKZf_ LQT [R]NPk`RV


Ca\ d\V^VZi� O\QVZi WNV N^ZM`V\ W^KN_� iaNZ ]R^J`RV \
YV`i_ d^iZ\_� TdRM KZN `LYN
 4b^M`aR a\ W^KN_


D\]\URaL`aR a\ ]\bXR^VWi `a\ QM`W\ ]^kaN YR a\
`aLU\_ ]^\_ aN R]JZf
 4b^M`aR a\� iaNZ ]R^J`RV \
YV`i_ d^iZ\_


=RaJ a\ [R]JPfYN NcL`aR aN a^icVYN NWiYN PVN

��Kf_ �� XR]aJ PVN aTZ \Y\ViY\^cT WNaNZ\YL aT_
UR^Y\W^N`MN_


;H[D[LY

;XVabT[H KNSN[XPHQdT

9LWDJ`SH
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COcbP	 _`^gV[M\V	 [T ZT_cj _Lc^	

YPcTgdR[M\V
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COcbP	 [V _`^gV[M\V	 [T ZT_cj _Lc^	

YPcTgdR[M\V
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C`^ij\cP _PcLcPa	

YPcTgdR[M\P

FVRP\XcMa _PcLcTa	 f^\c`Ma	

YPcTgdR[M\Ta
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_T`Xbc`Tej[T\^ SObY^g R[

FVRP\XcMa _PcLcTa	 ZT_cMa	

YPcTgdR[M\Ta
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CPcLcTa cVRP\VcMa 8ZQTcOPa	

YPcTgdR[M\Ta
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=`^YMcTa	 YPcTgdR[M\Ta 
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4VN ZN YTZ RZR^P\]\VL`\bZ NUKXTaN aN ]NVQVJ a\
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D\ WXRMQfYN KdRV NWb^fURM
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]NZM


=]\^RM ZN NcNV^RURM WNV ZN WNUN^V`aRM


CTWk`aR a\ ]XKPYN NR^V`Y\j
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