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.ÿFmDB iőKiQ p2/Qm+őKm T`�+2 T�Mm
AM;X oH�/BbH�pm S`mʈBMQpB- S?X.X x�
bFpÿHû p2/2Mő � +2MMû `�/v /Q H2i2+@
Fû T`Q72b2X S�Mm /Q+X AM;X C�Fm#m
>QbTQ/FQpB- S?X.X /ÿFmDB x� FQ`2F+2 �
TǼőbimT #ÿ?2K +2Hû?Q bim/B� M� ÌolhX
o2HB+2 p/ÿÍMɷ Db2K i�Fû T�Mm "+X 6BHBTm
"�`iɩƚFQpB- Fi2`ɷ KB #vH M�TQKQ+2M
TǼB Ǽ2Ȓ2Mő i2+?MB+Fû bi`�MFv T`�+2 �
Q`B2Mi�+B p2 bTQH2ÍMQbiB 6 �A_X a T`Q@
#H2K�iBFQm `2;`2bMő �M�Hɷxv Kÿ Q+?QiMÿ
b2xM�KBH T�M /Q+X AM;X oH�/BKő` aQ+?�-
S?X.X- x� +Qʈ Km /ÿFmDBX

L2K�K x�p�ʈMɷ /ɩpQ/ T`QiB mʈőp�Mő
iQ?QiQ ȒFQHMő?Q /őH� p2 bKvbHm Ȝ ey w�@
FQM� +ËX RkRfkyyy a#X- Q T`�pm �miQ`@
bFûK- Q T`�p2+? bQmpBb2Dő+ő+? b T`�p2K
�miQ`bFɷK � Q xKÿMÿ MÿFi2`ɷ+? x�FQMɩ
U�miQ`bFɷ x�FQMVX

S`Q?H�ȒmDB- ʈ2 Db2K TǼ2/HQʈ2MQm T`�+B
pvT`�+Qp�H b�KQbi�iMÿ � ʈ2 Db2K mp2@
/H p2ȒF2`û TQmʈBiû BM7Q`K�ÍMő x/`QD2
p bQmH�/m b J2iQ/B+FɷK TQFvM2K Q /Q@
/`ʈQp�Mő 2iB+Fɷ+? T`BM+BTɩ TǼB TǼőT`�pÿ
pvbQFQȒFQHbFɷ+? x�pÿ`2ÍMɷ+? T`�+őX

o S`�x2 /M2 keX b`TM� kyRN

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

´ă



��çîã�Ãî ��çîã��î

h�iQ T`�+2 b2 x�#ɷp� M�p`?2K- BK@
TH2K2Mi�+ő � i2biQp�MőK FQKTH2iMő?Q
Ǽ2Ȓ2Mő KmHiBTH�i7Q`KMő �THBF�+2- T`Q
pɷTQÍ2i pɷFQMMQbiMő+? +?�`�Fi2`BbiBF
H2iQmMɩ pȒ2Q#2+Mû?Q H2i2+ipő TQmʈőp�@
Mɷ+? #ÿ?2K H2i2+Fû?Q pɷ+pBFmX

"�F�H�ǼbF� T`�+2 pxMBFH� p2 bTQHm@
T`�+B b 6 �A_ bTQHX b `X QX G2i2+FQm
ȒFQHQm- Fi2`� D2 T�`iM2`2K 6�FmHiv /Q@
T`�pMő � p `�K+B #�F�H�ǼbFû?Q bim/B�
x�DBȒȣmD2 T`�FiB+Fɷ pɷ+pBF M� H2iQmM2+?X

oɷpQD �THBF�+2 D2 x�HQʈ2M M� �Fim�H@
Mő+? M�Ǽőx2Mő+? 1l � D2 p bQmH�/m b T`Q@
pQxMő TǼő`mÍFQm � bi�M/�`/MőKB T`QpQx@
MőKB TQbimTv bTQH2ÍMQbiB 6 �A_X

:Å¶�Óă� çÅÓă�ɚ pɷFQMMQbi H2iQmMm-
r2#Qp� �THBF�+2- >hJG- C�p�@a+`BTi-
`2;`2b2- BKTH2K2Mi�+2- i2biQp�Mő- mʈBp�@
i2HbFû T`QbiǼ2/őX

h?2 bm#D2+i Q7 i?Bb i?2bBb Bb /2bB;M-
BKTH2K2Mi�iBQM �M/ i2biBM; Q7 +QKTH2i2
KmHiB@TH�i7Q`K �TTHB+�iBQM bQHmiBQM 7Q`
+�H+mH�iBQM Q7 T2`7Q`K�M+2 +?�`�+i2`Bb@
iB+b Q7 ;2M2`�H �pB�iBQM �2`QTH�M2b mb2/
rBi?BM ~B;?i i`�BMBM;X

h?2 #�+?2HQ` i?2bBb r�b +`2�i2/ BM
+QQT2`�iBQM rBi? 6 �A_ Gi/X ~B;?i
b+?QQH- r?B+? Bb � T�`iM2` Q7 6�+mHiv
Q7 h`�MbTQ`i a+B2M+2b �M/ T`QpB/2b
T`�+iB+�H i`�BMBM; QM �2`QTH�M2b rBi?BM
#�+?2HQ`Ƕb bim/B2bX

.2p2HQTK2Mi Q7 i?2 �TTHB+�iBQM Bb
#�b2/ QM +m``2Mi 1l `2;mH�iBQM �M/
`2~2+ib PT2`�iBQM�H J�Mm�H �b r2HH
�b ai�M/�`/ PT2`�iBM; S`Q+2/m`2b Q7
6 �A_ +QKT�MvX

:¡ĊĄÓã�çɚ �2`QTH�M2 T2`7Q`K�M+2-
r2# �TTHB+�iBQM- >hJG- C�p�@a+`BTi-
`2;`2bbBQM- BKTH2K2Mi�iBQM- i2biBM;-
mb2` BMi2`7�+2X

c´îÅ¡ îã�ÌçÅ�î´ÓÌɚ �TTHB+�iBQM 7Q` *�H@
+mH�iBQM Q7 S2`7Q`K�M+2 *?�`�+i2`BbiB+b
Q7 :� �B`TH�M2b

ă
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ǫɠǪɠ a+?ûK� H2;BbH�iBpv � /QFm@
K2Miɩ 1�a� X X X X X X X X X X X X X X X X X X X X X8

ǫɠǫɠ ov?H�Ȓ2Mû /ûHFv X X X X X X X X X X X X X X X X Ry
ǬɠǪɠ *�S eN3 MQKQ;`�K X X X X X X X X X X X R9
Ǭɠǫɠ :`�7 hP. X X X X X X X X X X X X X X X X X X X X X X R8
ǬɠǬɠ 16" p FQFTBim �j8y X X X X X X X X X X X Re
Ǭɠǭɠ "Q2BM; PSh X X X X X X X X X X X X X X X X X X X X Rd
ǬɠǮɠ �B`#mb 6HvbK�`iYX X X X X X X X X X X X X X R3
Ǭɠǯɠ �THBF�+2 X X X X X X X X X X X X X X X X X X X X X X X X R3
Ǭɠǰɠ �THBF�+2 :v`QMBKQ X X X X X X X X X X X X RN
ǭɠǪɠ �`+?Bi2Fim`� �THBF�+2 X X X X X X X X X X kR
ǭɠǫɠ SǼ2?H2/ i2+?MQHQ;Bő X X X X X X X X X X X X X kj
ǭɠǬɠ oɷpQDQpɷ /B�;`�K X X X X X X X X X X X X X X k8
ǭɠǭɠ S`Q;`�K AHHmbi`�iQ` X X X X X X X X X X X X ke
ǭɠǮɠ GQ;Q �THBF�+2 X X X X X X X X X X X X X X X X X X X ke
ǭɠǯɠ AFQM� ?�M;�`m X X X X X X X X X X X X X X X X X X ke
ǭɠǰɠ AFQM� q�"X X X X X X X X X X X X X X X X X X X X X ke
ǭɠǱɠ AFQM� oxH2i X X X X X X X X X X X X X X X X X X X X X ke
ǭɠǲɠ AFQM� 1M@`Qmi2 X X X X X X X X X X X X X X X X X ke

ǭɠǪǩɠ AFQM� SǼBbi�Mő X X X X X X X X X X X X X X X X X X ke
ǭɠǪǪɠ "�`2pMû FƦ/Qp�Mő aPS X X X X X X X X jy
ǭɠǪǫɠ "�`2pMû FƦ/Qp�Mő �6JX X X X X X X X jy
ǭɠǪǬɠ Sq� GB;?i?Qmb2 �m/BiX X X X X X X X X jR
ǭɠǪǭɠ aTH�b?b+`22M �THBF�+2 X X X X X X X X X X jk
ǭɠǪǮɠ :`�7 hP. X X X X X X X X X X X X X X X X X X X X X X jd
ǭɠǪǯɠ S`QFH�/�Mő FǼBpFQm X X X X X X X X X X X X X jN
ǭɠǪǰɠ 1t+2H aQHp2` :_: X X X X X X X X X X X X X X jN
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"�F�H�ǼbF� T`�+2 �THBF�+2 T`Q pɷTQÍ2i pɷFQMMQbiMő+? +?�`�Fi2`BbiBF H2iQmMɩ :2M2`�H
�pB�iBQM1 D2 /őHQ T`2x2MiQp�Mû p x�pÿ`m bim/B� #�F�H�ǼbFû?Q Q#Q`m S`Q72bBQM�HMő TBHQi
pvmÍQp�Mû?Q M� 6�FmHiÿ /QT`�pMő Ìolh p S`�x2X S`BK�`Mő Í�biő +2Hû T`�+2 D2 ipQ`#�
TQKQ+Mû?Q pɷmFQpû?Q bQ7ir�`2 T`Q pvmʈBiő p T`QpQxm H2i2+Fû ȒFQHv � b2FmM/�`Mő Í�bi-
ÍBHB i�iQ Tm#HBF�+2- TǼ2/bi�pmD2 pvT`�+Qp�Mő /QFmK2Mi�+2 T`Q T`ɩ#ÿ? M�p`?m- BKTH2@
K2Mi�+2 � i2biQp�Mő iûiQ �THBF�+2X

ox?H2/2K F K2xBM�`Q/MőKm T`QbiǼ2/ő p H2i2+Fû ȒFQH2 � H2i2+ipő D�FQ i�FQpûK D2 TǼ2/@
KÿiMɷ bQ7ir�`2 `2�HBxQp�M p �M;HB+FûK D�xv+2 � b HQF�HBx�+ő /Q Í2bFû?Q D�xvF� TQÍői�MQ
M2MőX lF�xFv x mʈBp�i2HbFû?Q T`QbiǼ2/ő T`2x2MiQp�Mû �THBF�+2- ÍB pɷTBbFv x/`QDQpû?Q
FƦ/m DbQm i2/v x iQ?QiQ /ɩpQ/m mp2/2Mv p �M;HB+FûK D�xv+2X

Sm#HBF�+2 D2 bi`mFim`Qp�M� +?`QMQHQ;B+Fv /H2 TQbimTm �miQ`� Q/ b2xM�K2Mő b2 b H2@
;BbH�iBpQm- iûK�iBFQm pɷFQMMQbiB � �M�HɷxQm bQmÍ�bMɷ+? K2iQ/ � M�bi`QDɩ T`Q pɷTQÍiv
pɷFQMMQbiBX L�bH2/mDő+ő F�TBiQHv b2 pÿMmDő T`2x2Mi�+B TQʈ�/�pFɩ � BKTH2K2Mi�+B b�@
KQiMû �THBF�+2X _2�HBx�+2 �THBF�+2 D2 ÍH2MÿM� M� /pÿ /őHÍő Í�biB /H2 `Qx/ÿH2Mő M� ipQ`#m
mʈBp�i2HbFû?Q T`QbiǼ2/ő U7`QMi@2M/V � Í�bi b K2iQ/�KB T`Q pɷTQÍiv � TǼ2pQ/v bTQHm b
`2;`2bMő �M�HɷxQm U#�+F@2M/VX

SQ BKTH2K2Mi�ÍMő Í�biB M�bH2/mD2 F�TBiQH� pÿMQp�M� mʈBp�i2HbFûKm i2biQp�Mő K2xB
ʈ�Fv � BMbi`mFiQ`v H2i2+Fû ȒFQHv � pv?Q/MQ+2Mő xőbF�Mû xTÿiMû p�x#vX o M�p�xMQbiB
M� T`Qp2/2Mû i2biQp�Mő DbQm T�F x�pÿ`2ÍMû Í�biB T`�+2 pÿMQp�Mv +2HFQpûKm x?Q/MQ+2Mő
pɷbH2/Fm #�F�H�ǼbFû T`�+2- D2DőK M2/Qbi�iFɩK � TǼőT�/MûKm #m/Qm+őKm `QxpQDBX

ǪɠǪ BÓî´ă��¡
�M�Hɷx� pɷFQMMQbiB bTQHm b pɷTQÍiv ?KQiMQbiB � pvp�ʈ2Mő mip�Ǽő D2/2M x TBHőǼɩ TǼ2/@
H2iQpû TǼőT`�pv � p2HFQm Kÿ`Qm b2 TQ/őHő M� #2xT2ÍMQbiB mʈ Q/ TQÍ�iFm F�ʈ/û?Q H2imX
o2HBi2H H2i�/H� D2 x� bT`�pMQbi iÿ+?iQ ȹ/�Dɩ TǼőKQ Q/TQpÿ/Mɷ � TǼőT�/M� TQ+?v#2Mő-
ÍB M2/#�HQbi KQ?Qm p2HB+2 bM�/MQ pvȹbiBi p M2?Q/mX C2 i2/v /ɩH2ʈBiû pɷȒ2 xKőMÿMû
ȹFQMv T`Qp�/ÿi b TQ+iBpQbiő � M2TQ/+2ƚQp�i x� ʈ�/Mɷ+? QFQHMQbiő B p TǼőT�/ÿ ǲK�Hû?Qǳ
pȒ2Q#2+Mû?Q Hûi�MőX

o /M2ȒMő /Q#ÿ bQmbiǼ2/ÿMû M� Í�bQpQm � 2FQMQKB+FQm 272FiBpBim- b2 bi�H2 pő+2 bTQ@
Hû?�K2 M� 2H2Fi`QMB+F� x�Ǽőx2Mő- Fi2`� M�K mbM�/ƚmDő T`�+BX o T`ɩ#ÿ?m H2i #vH� i�iQ
x�Ǽőx2Mő pvpBMmi� M� i�FQpQm ȹ`Qp2ƚ- F/v mKQʈƚmDő BMi2;`�+B /Ǽőp2 bHQʈBiɷ+?- Q//ÿH2@
Mɷ+? bvbiûKm � KMQ?/v D2 iûʈ THMÿ M�?`�xmDőX SǼőFH�/2K p H2i2+ipő Kɩʈ2 #ɷi }HQxQ}2
S�T2`H2bb *Q+FTBi- F/v /Q+?�xő F 2HBKBM�+B iBȒiÿMɷ+? TQ/Q# K�Mm�Hɩ- TǼő`mÍ2F � /�H@
Ȓő+? /QFmK2Miɩ M� T�Hm#ÿ H2i�/H�X _2�F+ő H2i2+Fû?Q bpÿi� M� i�FQpɷ pɷpQD D2 bM�?� Q
bD2/MQ+2Mő � MQ`K�HBx�+B 2H2Fi`QMB+Fɷ+? x�Ǽőx2MőX w� iőKiQ ȹÍ2H2K- i�F pxMBF�Dő m+2H2Mû
Tm#HBF�+2- Fi2`û /2}MmDő M�xpQbHQpő � TQʈ�/�pFv p iQKiQ `v+?H2 b2 KÿMő+őK Q/pÿipőX

_QxȒőǼ2Mő iÿ+?iQ bvbiûKɩ /Q FQFTBiɩ TǼ2/2pȒőK /QT`�pMő+? H2iQmMɩ xM�K2M� MmiMQbi
b2 b i�FQpɷKB TH�i7Q`K�KB M�mÍBi 272FiBpMÿ T`�+Qp�i- i�F �#v TǼBM�Ȓ2Hv bFmi2ÍMɷ TQF`QF
1 "ÿʈMÿ mʈőp�Mɷ i2`KőM QxM�ÍmDő+ő pȒ2Q#2+Mû H2i2+ipőX

Ǫ
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� mʈBi2FX C2 xǼ2DKû- ʈ2 TǼ2/2pȒőK KH�/Ȓő ;2M2`�+2 H2i+ɩ b TǼ2+?Q/2K F 2H2Fi`QMB+FɷK
x�ǼBx2MőK TǼőHBȒ x�p�ʈMû T`Q#HûKv Kői M2#m/2X Pbi�iMÿ D2 p M�/b�x+2 Í�biQ QxM�ÍQ@
p�M� D�FQ ;2M2`�+2 ǲ/B;Bi�HMő+? TBHQiɩǳ- M2#Q �M;HB+Fv ǲ*?BH/`2M Q7 i?2 K�;2Mi� HBM2Ǵ
p `272`2M+B M� p M�pB;�+B bi�H2 Í�biÿDȒő pvmʈBiő :LaaX h�iQ x/�MHBp� pɷ?Q/� KH�/ɷ+?
x�ÍőM�Dő+ő+? H2i+ɩ pȒ�F M2xM�K2M�- ʈ2 D2 x#vi2ÍMû b2 b TQ/Q#MɷKB bvbiûKv b2iF�p�i DBʈ
#ÿ?2K T`�FiB+Fû?Q pɷ+pBFmX

�miQ` iûiQ bim/2MibFû T`�+2 D2 ʈ�F2K H2i2+Fû ȒFQHv- Fi2`� KBKQ DBMû pvMBF� x�ÍH2Mÿ@
MőK TQF`QÍBHɷ+? 2H2Fi`QMB+Fɷ+?- TǼ2/2pȒőK r2#Qpɷ+? �THBF�+ő /Q T`QpQxm bTQH2ÍMQbiBX
G2i2+F� ȒFQH� 6 �A_- bő/Hő+ő M� H2iBȒiB p "2M2ȒQpÿ- D2 i2/v TǼőFH�/2K KQ/2`Mő?Q TǼőbimTm
F pɷm+2 Hûi�Mő- +Qʈ D2 T�i`Mû B x H2i�/HQpû?Q T�`FmX

aTQH2ÍMQbi b2 T`2x2MimD2 M� pBxm�HMÿ T`QT`�+Qp�MûK r2#m1- Fi2`ɷ bHQmʈő i�Fû T`Q TǼő@
bimT /Q `2x2`p�ÍMő?Q � �/KBMBbi`�iBpMő?Q bvbiûKm 6HvM2i- TQ`i�Hm 1@H2�`MBM; � 1@2t�K
� F M�bi`QDɩK T`Q #`B2}M; H2imX .�HȒő mʈBi2ÍMû Ǽ2Ȓ2Mő D2 bvbiûK T`Q i`�+FBM; H2iQmMɩ
x ~QiBHv H2i2+Fû ȒFQHv � KQʈMQbi M�bH2/Mû?Q pv?Q/MQ+2Mő i`�D2FiQ`B2X oɷÍ2i mx�pő`� p
bQmÍ�bMQbiB UFpÿi2M kyRNV- DBʈ /Q T`QpQxm M�b�x2Mɷ bvbiûK 2H2Fi`QMB+Fû?Q /2MőFm ʈ�F�-
Fi2`ɷ i�F THMÿ M�?`�xmD2 /Q M2/�pM� TQmʈőp�MQm iBȒiÿMQm T�Tő`QpQm TQ/Q#mX hQiQ Ǽ2@
Ȓ2Mő D2 BMi2;`Qp�Mû /Q bvbiûKm 6HvM2iX

ox?H2/2K F TQxBiBpMőKm �miQ`Qpm M�xQ`m M� +2HFQpQm 7mMF+B pɷȒ2 xKőMÿMɷ+? bvbiûKɩ
H2i2+Fû ȒFQHv- #vH� KQʈMQbi TQ/őH2i b2 M� `QxpőD2Mő /�HȒő+? TQKɩ+2F T`Q pɷ+pBF B px?H2@
/2K F KQʈMQbiB pɷ#ÿ`m iûK�im /H2 pH�biMő?Q mp�ʈ2Mő bFpÿHQm TǼőH2ʈBiQbiő- D�F pvmʈői
xM�HQbiB M�#viû #ÿ?2K bim/B� � pɷ+pBFm TǼB T`�+B M� T`QD2Fim b T`�FiB+FɷK TǼőMQb2KX

hûK�i2K T`QD2Fim b2 px?H2/2K F x�DKɩK �miQ`� #2x /2HȒő?Q TǼ2KɷȒH2Mő bi�HQ x�p2@
/2Mő pɷmFQpû?Q bQ7ir�`2- Fi2`ɷ /H2 pxQ`m x FQK2`ÍMő H2i2+Fû /QT`�pv mKQʈMő T`Qp�/ÿi
pɷTQÍiv pɷFQMMQbiB TǼB TǼ2/H2iQpû TǼőT`�pÿ i�FǼF� M� ǲD2/MQ FHBFMmiőǳX

Ǫɠǫ �¶Å¡
*őH2K T`�+2 D2- D�F DBʈ x M�xpm pvTHɷp�- `2�HBx�+2 2H2Fi`QMB+Fû �THBF�+2 /H2 TQʈ�/�pFɩ
H2i2+Fû ȒFQHv- H2i2+Fɷ+? TǼ2TBbɩ � TǼőbHmȒMɷ+? K�Mm�Hɩ T`Q pɷpQD i�FQpû �THBF�+2X oɷ@
bH2/Mɷ T`Q/mFi #v KÿH TǼ2/bi�pQp�i mʈBp�i2HbFv TǼőpÿiBpɷ bvbiûK- Fi2`ɷ #v p TǼőT�/ÿ
ȹbTÿȒMû T`2x2Mi�+2 � TQxBiBpMő+? pɷbH2/Fɩ mʈBp�i2HbFû?Q i2biQp�Mő #vH TǼBD�i � x�Ǽ�x2M
/Q #ÿʈMû?Q T`QpQxm H2i2+Fû ȒFQHvX

EQMF`ûiMőK x�Kÿ`2K T`QD2Fim D2 bvbiûK- Fi2`ɷ KBMBK�HMÿ p2 bpûK x�Í�iFm M2#m/2
THMÿ M�?`�xQp�i T�Tő`QpQm TQ/Q#m H2iQpɷ+? K�Mm�Hɩ- KvȒH2MQ i2/v Í�biB Q#b�?mDő+ő
/�i� T`Q pɷTQÍiv pɷFQMMQbiBX h�FQpɷ bvbiûK- Fi2`ɷ #v THMû M�?`�x2Mő mKQʈƚQp�H #v
iQiBʈ /H2 TǼ2/TBbɩ T`Q T`QpQx H2i�/2H Kmb2H DBʈ Q/ TQÍ�iFm T`QpQxm bi`BFiMÿ pv?QpQp�i
pȒ2K T`�pB/HɩK � /QTQ`mÍ2MőK T`Q ixpX 2H2Fi`QMB+Fû H2iQpû �FiQpFv Ĝ 16"X ox?H2/2K
F pQHMûKm TǼőbimTm F i�FQpɷK T`�pB/HɩK � K�Mm�HɩK #v �H2 �THBF�+2 KÿH� #ɷi b
Q?H2/2K M� KQʈMû #m/Qm+ő TQmʈBiő D�FQ 16" pvpBMmi� i�F- �#v p M2DpÿiȒő KQʈMû KőǼ2
Q/TQpő/�H� TǼőbHmȒMɷK M�Ǽőx2MőK � /QTQ`mÍ2MőK DBʈ p TQ/Q#ÿ T`2x2MiQp�Mû p iûiQ T`�+BX
SQmʈBiQ- i�F #m/2 x2DKûM� Tm#HBF�+2 A*�P .Q+ Ryyky Ĝ J�Mm�H Q7 1H2+i`QMB+ 6HB;?i
"�;b U16"bV- �MM2tɩ A*�P- 1p`QTbFɷ+? `2;mH�+ő Q#b�?mDő+ő+? TǼőT�/Mû bT2+B}+Fû TQ@
ʈ�/�pFv 1l- ÍB M2x�p�xMɷ+? K�i2`B�Hɩ mp2Ǽ2DƚQp�Mɷ+? Q/ 1�a�X

.�HȒőK x +őHɩ T`�+2 D2 bvbiûK DBʈ Q/ TQÍ�iFm pvpőD2i KQ/mH�`Mÿ b Q?H2/2K M� KQʈMû
KQ/B}F�+2 � `QxȒőǼ2MőX SǼőFH�/2K i�FQpû?Q `QxȒőǼ2Mő D2 M�TǼőFH�/ x�ÍH2MÿMő pɷTQÍim
?KQiMQbiB � pvp�ʈ2Mő- Fi2`û #vHQ /Q /2bB;Mm �THBF�+2 x�?`MmiQ M� x�FH�/ÿ FQMxmHi�+ő b
p2/Qm+őK T`�+2- �pȒ�F p Tőb2KMû Í�biB T`�+2 #m/2 xKőMÿMQ TQmx2 QF`�DQpÿX

1 ?iiTb,ffrrrX7@�B`X+x
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h�iQ F�TBiQH� bHQmʈő D�FQ ȹpQ/ /Q T`Q#H2K�iBFv pɷFQMMQbiMő+? +?�`�Fi2`BbiBFX C2Dő Q#@
b�? #v KÿH TǼB#HőʈBi i2Q`2iB+Fû x�FH�/v � i�Fû mTH�iƚmDő+ő b2 TǼ2/TBbv � M�Ǽőx2Mő D�F M�
K2xBM�`Q/Mő UbpÿiQpûV ȹ`QpMB- i�F B p `2;BQMm 1p`QTbFû mMB2X A Íi2M�Ǽ- Fi2`ɷ b2 DBM�F H2@
i2+Fû iûK�iB+2 TǼőHBȒ M2pÿMmD2- #v i�F M� FQM+B iûiQ F�TBiQHv KÿH Kői TǼ2?H2/ /Qbi�i2ÍMɷ
M� iQ- �#v T`Q MÿD #vHv M�p�xmDő+ő Í�biB T`�+2 #2x T`Q#HûKm b`QxmKBi2HMûX

G2i2+ipő D2 Q/pÿipő- p2 Fi2`ûK D2 D�FQ K�HQF/2 DBM/2 iQHBF TQxQ`MQbiB pÿMQp�MQ #2x@
T2ÍMQbiBX A px?H2/2K F2 xM�ÍMûKm x�DKm p2Ǽ2DMQbiB pvbFvimDő+őKm b2 TǼB iûKÿǼ HB#QpQHMû
m/�HQbiB iɷF�Dő+ő b2 H2i2+Fû?Q T`QpQxm D2 pȒ�F i�FQpɷ TǼőbimT TQ+?QTBi2HMɷX

Ì�biɷK TǼ2/Kÿi2K /BbFmx2 D2 `BxBFQpQbi D2/MQiHBpɷ+? 7�xő H2im- F/v D2 x� F`BiB+FQm
7�xB QxM�ÍQp�MQ TǼBbi�Mő bTQHm b TQ/Q#Mÿ ?Q/MQ+2MɷK pxH2i2KX h�FQpɷ x�pÿ` D2 iûKÿǼ
p bQmH�/m b /2}MB+ő- Fi2`Qm mp�/ő M�Ǽőx2Mő EQKBb2 1p`QTbFû mMB2 +ËX Ne8fkyRk- `2;mHmDő+ő
H2iQpɷ T`QpQx- xM�Kû i�Fû D�FQ 1�a� �A_ PSaX hQiQ M�Ǽőx2Mő mp�/ő, ǲE`BiB+FQm 7�xő
H2im b2 p TǼőT�/ÿ H2iQmMɩ `QxmKő `QxD2x/- /`�?� H2im TǼB pxH2im- FQM2ÍMû TǼB#Hőʈ2Mő- M2@
x/�Ǽ2Mû TǼB#Hőʈ2Mő- TǼBbi�Mő- pÍ2iMÿ /QD2x/m � pȒ2+?Mv Qbi�iMő 7�x2 H2im TQ/H2 `Qx?Q/Mmiő
p2Hő+ő?Q TBHQi� M2#Q p2HBi2H2 H2i�/H�ǳX L�Ǽőx2Mő /�H2 mp�/ő /2}MB+B T`Q p`imHMőFv- Fi2`� /Q
F`BiB+Fû 7�x2 x�?`MmD2 B TQDőʈ/ÿMő � pBb2MőX C2 i2/v /ɩH2ʈBiû KvbH2i M� pȒ2+?M� bT2+B}F�
mp�ʈQp�Mû?Q T`QpQxmX o T`�+B b2- �H2 /�H2 #m/2K2 x�#ɷp�i pɷ?`�/Mÿ K�HɷKB H2iQmMv
pȒ2Q#2+Mû?Q H2i2+ipő � D2DB+? M�H2ʈő+őKB TǼ2/TBbvX (R)

oɷȒ2 xKőMÿM� 7�x2 pxH2im � TǼBbi�Mő D2 /őHÍő bQmÍ�biB �M�Hɷxv � pɷTQÍiɩ pɷFQMMQbiB-
Fi2`Qm b2 i�iQ T`�+2 x�#ɷp�X SQFm/ mp�ʈőK2 xKőMÿMQm `BxBFQpQbi D2 xǼ2DKû- ʈ2 D2 MmiMû
b2 M� TQiH�Í2Mő iÿ+?iQ `BxBF x�KÿǼBi TǼB bi�MQp2Mő p?Q/Mɷ+? T`�pB/2HX

ǫɠǪ <¡î¡�Ã¢ àå¡�à´çĊɛ Ì�å¶ď¡Ì¶ � �¡ĕÌ´�¡
.2}MB+2 � TǼ2/TBbv x�KÿǼ2Mû M� mFQip2Mő D2/MQiHBpɷ+? Q/pÿipő H2i2+ipő- pÍ2iMÿ xKőMÿ@
Mɷ+? 7�xő H2im x�DBȒȣmDő Q`;�MBx�+2 F iQKm TQpÿǼ2MûX

ǫɠǪɠǪ ,��I
J2xBM�`Q/Mő Q`;�MBx�+2 T`Q +BpBHMő H2i2+ipő D2 K2xBpH�/Mő Q`;�MBx�+2 TǼB/`mʈ2M� TQ/
P`;�MBx�+B bTQD2Mɷ+? M�`Q/ɩ Ĝ PaLX wǼőx2M� #vH� M� x�FH�/ÿ *?B+�;bFû ȹKHmpv Q K2@
xBM�`Q/MőK +BpBHMőK H2i2+ipő p T`QbBM+B `QFm RN99X o bQmÍ�bMû /Q#ÿ x�biǼ2ȒmD2 bTQHmT`�+B
b2 pȒ2KB RNj bi�iv PaL � xǼőx2MɷKB T`�+QpMőKB bFmTBM�KBX (k)

w�HQʈ2Mő iûiQ Q`;�MBx�+2 x� ȹÍ2H2K bD2/MQ+2Mő H2i2+Fɷ+? T`�pB/2H K� D2/MQ/m+?û
QTQ/bi�iMÿMőX Gûi�Mő D2 �FiBpBi�- TǼB Fi2`û D2 #ÿʈMû TǼ2FQM�p�i p2HFû px/�H2MQbiB � i2/v
B ?`�MB+2 bi�iɩ � FQMiBM2MiɩX C2 i2/v p?Q/Mû /2}MQp�i bD2/MQ+2M� T`�pB/H� TQF`ɷp�Dő+ő
+Q M2DpÿiȒő Q#H�bi- i�F �#v KQ?H #ɷi H2i2+Fɷ T`QpQx /2}MQp�Mɷ p2 pȒ2+? x2Kő+? TQ/Q#Mÿ-
#vH TǼ2?H2/Mɷ � #2xT2ÍMɷX

h�iQ T`�pB/H� K�Dő p TǼőT�/ÿ A*�P TQ/Q#m �MM2tɩ UTǼőHQ?V F J2xBM�`Q/Mő ȹKHmpÿ
Q +BpBHMőK H2i2+ipő � /QFmK2Miɩ UA*�P .Q+bV- Fi2`û pȒ�F b�Kv Q bQ#ÿ M2DbQm x�p�xMû
� TǼ2bi�pmDő bTőȒ2 TQ`�/Mő K�i2`B�H b /QTQ`mÍ2MőKB Q}+B�HMÿ QxM�ÍQp�Mɷ D�FQ a�_S Ĝ
ai�M/�`/v � /QTQ`mÍ2Mû TQbimTvX (k)

Ǭ
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ǫɠǪɠǫ ��]�
.M2 k3X NX kyyj #vH� M�Ǽőx2MőK 1p`QTbFû?Q T�`H�K2Mim � _�/v U1aV ÍX R8Nkfkyyk TǼB@
D�i� bTQH2ÍM� T`�pB/H� p Q#H�biB +BpBHMő?Q H2i2+ipő � ÌH�MF2K Rk iQ?QiQ M�Ǽőx2Mő xǼőx2M�
1p`QTbF� �;2Mim`� T`Q #2xT2ÍMQbi H2i2+ipő Ĝ 1�a�X 1�a� D2 M�TQKQ+M� 1p`QTbFû FQ@
KBbB TǼB TǼőT`�pÿ QT�iǼ2Mő- Fi2`� K�Dő #ɷi TǼBD�i� T`Q T`Qp2/2Mő M�Ǽőx2Mő ÍX R8NkfkyykX
aő/H2K 1�a� D2 Q/ jX HBbiQT�/m kyy9 EQHőM M�/ _ɷM2KX o bQm+Ë�bMû /Q#ÿ K� 1�a�
jk ÍH2MbFɷ+? bi�iɩ, k3 x2Kő 1p`QTbFû mMB2 � /�H2 ȑpɷ+�`bFQ- LQ`bFQ- AbH�M/ � GB+?i2M@
Ȓi2DMbFQX o`+?QHMɷK TǼ2/bi�pBi2H2K Q`;�MBx�+2 D2 pɷFQMMɷ Ǽ2/Bi2H 1�a�X (j)

J2xB FQMF`ûiMő ÍBMMQbiB �;2Mim`v T�iǼő TǼ2/2pȒőK /Q?H2/ M�/ BKTH2K2Mi�+ő � /Q/`@
ʈQp�MőK H2;BbH�iBpMő+? TQʈ�/�pFɩ p2 ÍH2MbFɷ+? bi��i2+?X .�H2 T�F +2`iB}F�+2 H2i�/2H- TQ@
?QMMv�+? D2/MQi2F � /Q?H2/ M�/ pv�`Q#+B � Q`;�MBx�+2KB T`Q ȹ/`ʈ#mX 1�a� Q/ bpû?Q x�@
HQʈ2Mő TǼBD�H� MÿFQHBF `QxȒőǼ2Mő FQKT2i2M+őX S`pMő `QxȒőǼ2Mő UL�Ǽőx2MőK U1aV ÍX kRefkyy3V
b2 iɷF�HQ Q#H�biB xTɩbQ#BHQbiB H2i2+Fû?Q T2`bQM�Hm � H2i2+Fû?Q T`QpQxmX o bQmpBbHQbiB b
iőK /QȒHQ B F2 xKÿMÿ bi`mFim`v T`Qp�/ÿ+ő+? T`�pB/2H bQmpBb2Dő+ő b M�`ɩbi2K `2;mHQp�@
Mɷ+? Q#H�biőX hQiQ M�Ǽőx2Mő M�?`�/BHQ M�Ǽőx2Mő xKőMÿMû p TǼ2/+?QxőK Q/bi�p+BX .`m?û
`QxȒőǼ2Mő TQF`ɷp� Q#H�biB UM�Ǽőx2MőK U1aV ÍX RRy3fkyyNV mbTQǼ�/�Mő H2iQpû?Q T`QpQxm-
H2iQpɷ+? M�pB;�ÍMő+? bHmʈ2# � H2iBȒȣX (j)

w ?H2/BbF� ipQ`#v 1p`QTbFû H2;BbH�iBpv T`Q H2i2+ipő `QxHBȒmD2K2 iǼB bm#D2Fiv, 1p`QTbFɷ
T�`H�K2Mi- 1p`QTbFQm FQKBbB � pɷFQMMû?Q Ǽ2/Bi2H2 1�a�X L2DT`p2 D2 pv/�MQ M�Ǽőx2Mő
1p`QTbFû?Q T�`H�K2Mim- F MÿKmʈ DbQm T`QbiǼ2/MB+ipőK 1p`QTbF2� FQKBb2 xp2Ǽ2DMÿM�
FQMF`ûiMő T`Qp�/ÿ+ő T`�pB/H� Ĝ AKTH2K2MiBM; `mH2b UA_VX SQ pv?H�Ȓ2Mő p ȸǼ2/MőK HBbim
1l D2 M�Ǽőx2Mő x�p�xMû p2 pȒ2+? bpɷ+? Í�bi2+? � #2xT`QbiǼ2/Mÿ TQmʈBi2HMû UiDX TǼőKQ
�THBFQp�i2HMûV p F�ʈ/ûK ÍH2MbFûK bi�iÿ Ĝ ixpX >�`/ G�rX L�Ǽőx2Mő K� �THBF�ÍMő TǼ2/MQbi
TǼ2/ M�`Q/MőKB T`�pMőKB TǼ2/TBbvX (j)

oɷFQMMv�K Ǽ2/Bi2H2K 1�a� DbQm mp2Ǽ2DƚQp�Mv TǼBD�i2HMû xTɩbQ#v T`ɩF�xm �J*-
pɷFH�/Qp2� K�i2`B�Hv :J � +2`iB}F�ÍMő bT2+B}F�+2 *aX hviQ K�i2`B�Hv DBʈ M2K�Dő x�p�xMɷ
+?�`�Fi2` Ĝ ixpX aQ7i G�r � TǼ2/bi�pmDő bQm?`M T`�pB/2H bHQmʈő+ő F2 bM�/MÿDȒő Q`B2Mi�+B
p TQʈ�/�p+ő+?X (j)

L�?H2/ M� bi`mFim`m H2;BbH�iBpv M�#őxő BM7Q;`�}F� kXRX L� D2DőK b�KQiMûK p`+?QHm bB
pȒBKMÿK2 L�Ǽőx2Mő 1p`QTbFû?Q T�`H�K2Mim � _�/v U1lV kyR3fRRjNX h2MiQ /QFmK2Mi-
xM�Kɷ iûʈ D�FQ w�FH�/Mő M�Ǽőx2Mő U"�bB+ `2;mH�iBQMV Q bTQH2+ËMv�+? T`�pB/H2+? p Q#H�biB
+BpBHMő?Q H2i2+ipő � Q xǼőx2Mő �;2Mim`v 1p`QTbFû mMB2 T`Q #2xT2ÍMQbi H2i2+ipő M�?`�/BH
TǼ2/+?Qxő L�Ǽőx2Mő U1aV ÍX kRefkyy3X L�Ǽőx2Mő mp�/ő, ǲ>H�pMőK +őH2K iQ?QiQ M�Ǽőx2Mő
D2 /Qb�ʈ2Mő � m/`ʈ2Mő pvbQFû � D2/MQiMû ȹ`QpMÿ #2xT2ÍMQbiB +BpBHMő?Q H2i2+ipő p lMBBXǳ
(9)

J2xB /�HȒő +őH2 T�iǼő M�TǼőFH�/,

ɠ SǼBbTőp�i F ȒB`Ȓő TQHBiB+2 � pɷFQMMQbiB +BpBHMő?Q H2i2+ipő p lMBBXɠ w� ȹÍ2H2K FQMFm`2M+2b+?QTMQbiB mbM�/MBi pQHMɷ TQ?v# x#Qʈő- QbQ#- bHmʈ2# � F�TBi�Hm
� x�DBbiBi `QpMû TQ/KőMFvXɠ SǼBbTőp�i F pvbQFû � D2/MQiMû ȹ`QpMB Q+?`�Mv ʈBpQiMő?Q T`QbiǼ2/őXɠ SQ/TQ`Qp�i pv�xFmK � BMQp�+2- KBKQ DBM2� B p `��K+B T`Q+2bmȌ `2;mH�+2- Qbpÿ/ÍQp�Mő �
/QxQ`mXɠ L�p�x�i bTQHmT`�+B b iǼ2iőKB x2KÿKB � D2DB+? H2i2+FɷKB ȹǼ�/vXɠ SQ/TQ`Qp�i /ɩpÿ`m +2bimDő+ő+? p #2xT2ÍMû +BpBHMő H2i2+ipőX (9)

ǭ
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ǫɠǪɠǬ ��]� �,Y IV]
LvMő b2 QTÿi x�KÿǼK2 M� b+?ûK� kXR- FQMF`ûiMÿ M� QTiB+Fv M2DQ#b�?H2DȒő Í�bi ǲ�B`
PT2`�iBQMbǳX C2/M� b2 Q M�Ǽőx2Mő EQKBb2 U1lV ÍX Ne8fkyRk1- Q Fi2`ûK DbK2 b2 DBʈ F`�i+2
xKőƚBHB p ȹpQ/m F�TBiQHv kX hQiQ M�Ǽőx2Mő bi�MQpmD2 i2+?MB+Fû TQʈ�/�pFv � bT`�pMő
TQbimTv iɷF�Dő+ő b2 H2iQpû?Q T`QpQxm TQ/H2 M�Ǽőx2Mő 1p`QTbFû?Q T�`H�K2Mim � _�/v
U1aV ÍX kRefkyy3X EQMF`ûiMÿ M�Ǽőx2Mő mp�/ő TQ/`Q#M� T`�pB/H� T`Q T`QpQx H2iQmMɩ �
p`imHMőFɩ p Q#+?Q/Mő H2i2+Fû /QT`�pÿ U*�hV � T`QpQx b2 xpH�ȒiMőK QT`�pMÿMőK UaS�VX
(R)

Ì�biɷK- �pȒ�F +?v#MɷK TǼ2/TQFH�/2K D2- ʈ2 b2 �A_ PSa M2pxi�?mDő M� M2Q#+?Q/Mő
T`QpQxX hQiQ #vH� T`�p/� TQmx2 M� TǼ2+?Q/Mû Q#/Q#ő TǼ2/ mp2Ǽ2DMÿMőK TQxKÿƚQp�+ő?Q
M�Ǽőx2Mő EQKBb2 U1lV ÍX 3yyfkyRjX hőKiQ F`QF2K b2 TQʈ�/�pFv �A_ PSa `QxȒBǼmDő Q
TQ/`Q#M� T`�pB/H� T`Q M2Q#+?Q/Mő T`QpQx � TQ/KőMFv � TQbimTv T`Q T`Q?H�Ȓ2Mő T`QpQ@
xQp�i2Hɩ x�#ɷp�Dő+ő+? b2 M2Q#+?Q/MőK T`QpQx2K bHQʈBiɷ+? KQiQ`Qpɷ+? H2i�/2H UL**V �
H2i�/2H DBMɷ+? M2ʈ bHQʈBiɷ+? KQiQ`Qpɷ+? H2i�/2H UL*PVX w�ÍH2MÿMő T`�pB/2H T`Q xpH�ȒiMő
T`QpQx H2iQmMɩ- p`imHMőFɩ- #�HQMɩ � FHmx�Fɩ UaSPV /Q �A_ PSa TǼBM2bHQ M�Ǽőx2Mő EQ@
KBb2 U1lV ÍX jdNfkyR9X (R)

�A_ PSa DbQm px?H2/2K F `Qxb�?Hû TɩbQ#MQbiB M�Ǽőx2MőK b2 xM�ÍMQm /ɩH2ʈBiQbiő �
Q`B2Mi�+2 p iQKiQ M�Ǽőx2Mő #v i�F KÿH� #ɷi b�KQxǼ2DKQbiő F�ʈ/û?Q xQ/TQpÿ/Mû?Q H2i+2X
SǼB pvT`�+Qp�Mő iûiQ bim/2MibFû T`�+2 i2/v M� iQiQ M�Ǽőx2Mő #m/2 FH�/2M p2HFɷ /ɩ`�xX

EHőÍQpû D2 px?H2/2K F MÿFQHBF� bFmi2ÍMQbi2K,

ɠ l`ÍmD2 T`�pB/H� TQ/H2 bHQʈBiQbiB H2i�/H�Xɠ lp�/ő F�i2;Q`Bx�+B H2iQmMɩ /H2 pɷFQMMQbiMő+? iǼő/Xɠ .�H2 m`ÍmD2 T`�pB/H� /H2 D2/MQiHBpɷ+? /`m?ɩ T`QpQxmXɠ .2}MmD2 T`�pB/H� T`Q p�ʈ2Mő � pɷTQÍiv ?KQiMQbiB � pvp�ʈ2MőXɠ l`ÍmD2 TQʈ�/�pFv M� pɷFQMMQbi H2iQmMɩ p D2/MQiHBpɷ+? 7�xő+? H2imX (R)

ǫɠǪɠǭ <¡î��ÅÓ � Å¡îÓóÌ
S`Q x�FH�/Mő Q`B2Mi�+B p TǼ2/TBb2+? � M�Ǽőx2Mő+? D2 MmiMû bB mD�bMBi- D�FɷKB Hûi�Dő+őKB
T`QbiǼ2/Fv b2 #m/2K2 x�#ɷp�iX .2}MB+ Kɩʈ2K2 Í2`T�i M�TǼőFH�/ x �MM2t k Ĝ S`�pB/H�
Hûi�Mő- ÍB �MM2t e Ĝ S`QpQx H2i�/2HX

ɠ <¡î��ÅÓ U�B`+`�7iV Ĝ D2 x�Ǽőx2Mő b+?QTMû pvpQxQp�i bőHv M2bQm+ő D2D p �iKQb7ûǼ2 x
`2�F+ő px/m+?m- Fi2`û M2DbQm `2�F+2KB pɩÍB x2KbFûKm TQp`+?mX (e)

ɠ <¡îÓóÌ U�2`QTH�M2V Ĝ D2 H2i�/HQ iÿʈȒB� M2ʈ px/m+? b TQ?QM2K- pvpQxmDő+ő pxiH�F x� H2im
?H�pMÿ x �2`Q/vM�KB+Fɷ+? bBH M� THQ+?�+?- Fi2`û x� /�Mɷ+? TQ/KőM2F H2im xɩbi�p�Dő
pɩÍB H2i�/Hm M2TQ?v#HBpûX (e)

C�F D2 DBʈ mp2/2MQ p iBimHFm iûiQ T`�+2- x�#ɷp�i b2 #m/2K2 pɷFQMMQbiMőKB +?�`�Fi2@
`BbiBF�KB Å¡îÓóÌāX S`Q H2i2+Fɷ pɷ+pBF DbQm TQmʈőp�Mv T`�pÿ pɷ?`�/Mÿ H2i2QmMv � /2}MB+2
/�HȒő+? Hûi�Dő+ő+? T`QbiǼ2/Fɩ i2/v M2Mő iǼ2#� mp�/ÿiX

1 P}+B�HMÿ QxM�ÍQp�Mû A_@PSa- p T`�+B /�H2 D�FQ �A_ PSa /H2 i2`KBMQHQ;B2 mʈőp�Mû p K�i2`B�H2+? 1�a�X

ǯ
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ǫɠǪɠǮ �ãó±Ċ àãÓăÓďó
�A_ PSa bp� T`�pB/H� F�i2;Q`BxmDő KBKQ DBMû /H2 +?�`�Fi2`m T`Qp�/ÿMɷ+? H2iɩX

ɠ P#+?Q/MőK T`QpQx2K D2 D�FɷFQHBp T`QpQx H2i�/H� x� ȹTH�im M2#Q DBMQm T`QiB?Q/MQim-
D2Mʈ D2 TǼőbimTMɷ p2Ǽ2DMQbiB- M2#Q TQFm/ M2Mő TǼőbimTMɷ p2Ǽ2DMQbiB- D2Mʈ D2 T`Qp�/ÿM
M� x�FH�/ÿ bKHQmpv K2xB T`QpQxQp�i2H2K � x�F�xMőF2K- TǼBÍ2Kʈ x�F�xMőF M2K� M�/
T`QpQxQp�i2H2K FQMi`QHmX (R)

ɠ S`QpQx2K p Q#+?Q/Mő H2i2+Fû /QT`�pÿ U*�hV D2 T`QpQx H2i�/2H T`Q TǼ2T`�pm +2bimDő@
+ő+?- M�FH�/m M2#Q TQȒiv x� ȹTH�im M2#Q DBMû ?Q/MQiMû T`QiBTHMÿMőX (R)

ɠ wpH�ȒiMőK Q#+?Q/MőK T`QpQx2K D2 D�FɷFQHBp T`QpQx KBKQ Q#+?Q/Mő H2i2+FQm /Q@
T`�pm- F/v D2 H2i�/HQ TQmʈBiQ T`Q xpH�ȒiMő ÍBMMQbi- D�FQ D2 x2Kÿ/ÿHbipő- pɷbi�p#�-
bMőKFQp�Mő- T`ɩxFmK- TQxQ`Qp�Mő � ?Hő/FQp�Mő � H2i2+F� `2FH�K�X (R)

ɠ L2Q#+?Q/MőK T`QpQx2K `QxmKőK2 D�FɷFQHBp T`QpQx M2bT�/�Dő+ő TQ/ /2}MB+B Q#+?Q/@
Mő?Q T`QpQxmX (R)

ǫɠǪɠǯ ]ÅÓđ´î¢ ËÓîÓãÓă¢ Å¡î��ÅÓ
w� ȹÍ2H2K bi�MQp2Mő p?Q/Mɷ+? T`�pB/2H T`Q T`QpQx H2iQmMɩ D2/MQ/m+?ɷ+?- � QT`QiB
iQKm H2iQmMɩ xM�ÍMÿ Q/HBȒMɷ+? bpQm FQKTH2tMQbiő � p2HBFQbiő #vH� x�p2/2M� FH�bB}F�+2
M� bHQʈBiɷ � M2bHQʈBiɷ H2iQmMX hmiQ /2}MB+B bi�MQpmD2 L�Ǽőx2Mő U1aV ÍX kRefkyy3- M�
Fi2`û MmiMQ `272`Qp�i B TǼ2b TH�iMQbi MQpû?Q w�FH�/Mő?Q L�Ǽőx2Mő kyR3fRRjNX

aHQʈBiɷK `QxmKőK2 H2iQmM,

ɠ a K�tBK�HMő +2`iB}FQp�MQm pxH2iQpQm ?KQiMQbiő pvȒȒő M2ʈ 8 dyy F; M2#Q

ɠ b Qbpÿ/Í2MőK T`Q K�tBK�HMő TQÍ2i b2/�/2H T`Q +2bimDő+ő pvȒȒő M2ʈ /2p�i2M�+i M2#Q

ɠ b Qbpÿ/Í2MőK T`Q T`QpQx b TQb�/FQm bHQʈ2MQm M2DKûMÿ x2 /pQm TBHQiɩ M2#Q

ɠ pv#�p2Mɷ T`Qm/Qpv�K KQiQ`2K- ÍB T`Qm/QpɷKB KQiQ`v M2#Q pő+2 M2ʈ D2/MőK im`#Q@
p`imHQpɷK KQiQ`2KX

L2bHQʈBiɷK D2 H2iQmM M2bT�/�Dő+ő /Q iûiQ /2}MB+2X (d)

ǫɠǪɠǰ xċÃÓÌÌÓçîÌ¶ îå¶�Ċ Å¡îÓóÌā
o `�K+B �M�Hɷxv pɷFQMMQbiB D2 iǼ2#� `QxHBȒQp�i iǼB F�i2;Q`B2- i�F D�F DbQm /2}MQp�Mv p
�A_ PSa,

ɠ G2iQmMv iǼő/v pɷFQMMQbiB � b2 `QxmKÿDő pő+2KQiQ`Qpû H2iQmMv TQ?�MÿMû im`#Qp`im@
HQpɷKB KQiQ`v b JPSa* pÿiȒő M2ʈ N M2#Q b K�tBK�HMő pxH2iQpQm ?KQiMQbiő pÿiȒő
M2ʈ 8 dyy F; � /�H2 pȒ2+?Mv pő+2KQiQ`Qpû T`Qm/Qpû H2iQmMvX (R)

ɠ G2iQmMv iǼő/v pɷFQMMQbiB � b2 `QxmKÿDő H2iQmMv TQ?�MÿMû p`imHQpɷKB KQiQ`v b
JPSa* N M2#Q KûMÿ � K�tBK�HMő pxH2iQpQm ?KQiMQbiő 8 dyy F; M2#Q KûMÿX (R)

ǰ
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ɠ G2iQmMv iǼő/v pɷFQMMQbiB � b2 `QxmKÿDő H2iQmMv TQ?�MÿMû TőbiQpɷKB KQiQ`v b
JPSa* pÿiȒő M2ʈ N M2#Q b K�tBK�HMő pxH2iQpQm ?KQiMQbiő pÿiȒő M2ʈ 8 dyy F;X (R)

ǫɠǫ VāçÓ�ÌÓçî �,Y IV] ă àãÓăÓďó # �,Y
C2 xǼ2DKû- ʈ2 bTQH2ÍMQbi 6 �A_ D�FQʈiQ T`QpQxQp�i2H H2i�/2H TQ/Hû?� `2;mH�+B �A_ PSaX
S`Q bT`�pMQm BKTH2K2Mi�+B pȒ2+? T`�pB/2H � M�Ǽőx2Mő /Q x�KɷȒH2Mû?Q bQ7ir�`Qpû?Q M�@
bi`QD2- D2 MmiMû mp�ʈQp�i bT`�pMɷ /`m? T`QpQxm � F MÿKm b2 mTH�iƚmDő+ő T`�pB/H� /H2
�A_ PSaX o iûiQ F�TBiQH2 #m/Qm b?`Mmi� �THBFmDB+ő b2 Í�biB M�Ǽőx2Mő /H2 m`Í2Mû?Q /`m?m
T`QpQxm � ivTɩ T`QpQxQp�Mɷ+? H2iQmMɩX

ǫɠǫɠǪ :Å�ç´ĕÃ��¡ ăċ�ă´ÃÓăċ�± Å¡îÓóÌā
w ?H2/BbF� bHQʈBiQbiB � pɷFQMMQbiMő+? iǼő/ H2iQmMɩ TQmʈőp�Mɷ+? p 6 �A_ D2 M2DD2/MQ/mȒȒő
M2D/Ǽőp2 m`ÍBi T`QpQxQp�Mɷ H2iQmM b M2DpvȒȒőKB bT2+B}F�+2KBX aTQH2ÍMQbi 6 �A_ T`QpQ@
xmD2 H2iQmM SBT2` a2M2+�- +Qʈ D2 D2/MQTBHQiMő /pQmKQiQ`Qpɷ p`imHQpɷ H2iQmM b TőbiQpɷKB
KQiQ`v- JPSa* `QpMû TÿiB � JhPq k R88 F; Ud d8y H#VX

SQFm/ i2/v MvMő +?+2K2 m`ÍBi bT`�pMû Í�biB �A_ PSa- Fi2`û b2 �THBFmDő M� H2iv b iőKiQ
H2iQmM2K- KmbőK2 b?`MQmi TQxM�iFv mp2/2Mû pɷȒ2X *?�`�Fi2` H2iɩ p `�K+B T`�FiB+Fû?Q
pɷ+pBFm B TǼ2xFmȒQp�Mő b2 Ǽő/ő T`�pB/Hv T`Q M2FQK2`ÍMő T`QpQxX a�KQiMɷ H2i iQiBʈ M2Mő
T`Qp2/2M x� ȹTH�imX C2/M� b2 i2/v Q M2FQK2`ÍMő T`QpQx b H2iQmMv � TQFm/ TQ`QpM�K2
bT2+B}F�+B T`Q M�b ǲF`BiB+Fû?Q H2iQmMmǳ b /2}MB+2KB mp2/2MɷKB p F�TBiQH2 kXRXe � kXRXd-
/QD/2K2 F x�pÿ`m- ʈ2 D2 i2MiQ ivT FH�bB}FQp�M D�FQ M2bHQʈBiɷ H2iQmM pɷFQMMQbiMő F�i2@
;Q`B2 "X .Q iûiQ ǲM2DMBʈȒőǳ FH�bB}F�+2 bT�/�Dő B Qbi�iMő H2iQmMv p2 ~QiBH2X w2 xM�HQbiő
TQʈ�/�pFɩ M� pɷ+pBF KBKQ DBMû pɷTHɷp�- ʈ2 DBMɷ M2ʈ M2bHQʈBiɷ H2iQmM T`Q pɷ+pBFQpû
H2iv mʈBi M2MőX L� pɷ+pBFQpɷ T`QpQx pȒ2+? H2iQmMɩ p �hP 6 �A_- b2 i2/v �THBFmDő �A_
PSa p Í�biB L*P Ĝ M2FQK2`ÍMő T`QpQx DBMɷ+? M2ʈ bHQʈBiɷ+? KQiQ`Qpɷ+? H2i�/2H � /�H2
TǼőT�/M� bT2+B}F� T`Q pɷFQMMQbiMő iǼő/m �X

ǫɠǫɠǫ �ãó±Ċ àãÓăÓďó ă # �,Y
oɷ+pBFQpû H2iv M� H2iQmM2+? i2/v- D�F DbK2 bB mp2/HB- bT�/�Dő TQ/ /`m? T`QpQxm L*PX
.�HȒőK ivT2K T`QpQxm- Fi2`ɷ D2 p 6 �A_ �THBFQp�M D2 aSP Ĝ xpH�ȒiMő T`QpQxX o bQmH�/m
b �A_ PSa ȸǼ�/ T`Q +BpBHMő H2i2+ipő Uȸ*GV Ì2bFû `2Tm#HBFv TQip`/BH TǼBD2iő T`Q?H�Ȓ2Mő
T`Q iviQ ÍBMMQbiB p `�K+B T`QpQxm aSP,

ɠ `2FH�KMő H2ivɠ ?Hő/FQpû- TQxQ`Qp�+ő- KÿǼő+ő � FQMi`QHMő H2ivɠ H2iv T`Q H2i2+Fû bMőKFQp�Mő

ovpőD2M� �THBF�+2 D2 m`Í2M� T`Q TQmʈBiő p `�K+B pɷ+pBFm- i2/v Kmbő `2bT2FiQp�i TQ@
ʈ�/�pFv Í�biB L*PX .�H2 b2 i�F #m/2K2 x�#ɷp�i TQmx2 iőKiQ /`m?2K T`QpQxmX

Ǳ
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ǫɠǬ ��ÃÅ��Ì¶ àÓÁËĊ àãÓ ăċàÓ�îĊ ăċÃÓÌÌÓçî´

S`Q#H2K�iBF� pɷFQMMQbiMB H2i�/2H D2 D2/MőK x M2D/ɩH2ʈBiÿDȒő+? Q#Q`ɩ H2i2+ipőX S`Q D2Dő
TQ+?QT2Mő D2 iǼ2#� x�FH�/Mő+? xM�HQbiő �2`Q/vM�KBFv- ?KQiMQbiB � pvp�ʈ2Mő � i�Fû
M�TǼőFH�/ /2bB;Mm H2iBȒȣ � TQbimTɩ T`Q TǼőbi`QDQpû Hûi�Mő Ĝ FQMbi`mF+2 H2iQpɷ+? +2bi �
x�DBȒiÿMő `QxbimTm Q/ TǼ2F�ʈ2FX

ǫɠǬɠǪ VãăÃĊ �ã�±Óăċ�± çĊçî¢Ëā

w TǼ2/TBbm GR9 Ĝ H2iBȒiÿ- Kɩʈ2K2 Í2`T�i /2}MB+ T`Q D2/MQiHBpû T`pFv FQMbi`mF+2 /`�?Q@
pɷ+? bvbiûKɩX

ɠ .`�?� Yy� Ĝ pvK2x2M� T`�pQȹ?H� THQ+?� M� TQx2KMőK H2iBȒiB mT`�p2M� T`Q TǼBbi�Mő
� pxH2iv H2i�/2HX (3)

ɠ S`�? /`�?v c)Y Ĝ x�Í�i2F iû Í�biB _qu- Fi2`� D2 TQmʈBi2HM� T`Q TǼBbi�MőX (3)

ɠ SǼ2/TQHő �y� Ĝ T`�pQȹ?H� THQ+?� M� x2KB M2#Q M� pQ/ÿ- pvK2x2M� TQ/ /Q?H2/2K
ȸ*G- pv#`�M� M2#Q mT`�p2M� D�FQ TQmʈBi2HM� THQ+?�- M�/ Mőʈ Kɩʈ2 H2iQmM T`Qpûbi
Í�bi bpû?Q TQÍ�i2ÍMő?Q biQmT�Mő /Q TǼ2/2Tb�Mû pɷȒFvX (3)

ɠ .QD2x/Qp� /`�?� ]y� Ĝ pvK2x2M� T`�pQȹ?H� THQ+?� M� x2KB M�p�xmDő+ő M� FQM2+
TQmʈBi2HMû /ûHFv `QxD2x/m mT`�p2M� i�F- �#v M� Mő KQ?HQ H2i�/HQ x�bi�pBi T`ËB TǼ2`m@
Ȓ2MûK pxH2imX (3)

ɠ SQbmMmiɷ T`�? /`�?v �c)Y Ĝ T`�? mKőbiÿMɷ DBM/2 M2ʈ M� x�Í�iFm _quX (3)

ǫɠǬɠǫ xĊ±Å�é¡Ì¢ �¢ÅÃĊ

.ûHFv /`�?Qpɷ+? bvbiûKɩ DbQm T`Q �M�Hɷxm pɷFQMMQbiB FHőÍQpû- D2DB+? /2}MB+2 QTÿi
mp�Mő TǼ2/TBb GR9X L�xQ`Mÿ DbQm pɷ?H�Ȓ2Mû /ûHFv T`Q /`�?QpQm �M�Hɷxm pvQ#`�x2Mv M�
Q#`�xFm kXkX

ɠ SQmʈBi2HM� /ûHF� `QxD2x/m cIY� Ĝ /ûHF� _qu- Fi2`� D2 pv?H�Ȓ2M� x� TQmʈBi2HMQm �
p?Q/MQm T`Q `QxD2x/ H2iQmMm TǼB pxH2imX (3)

ɠ SQmʈBi2HM� /ûHF� pxH2im cI�� Ĝ TQmʈBi2HM� /ûHF� `QxD2x/m xpÿiȒ2M� Q /ûHFm TǼ2/TQHő-
TQFm/ D2 xǼőx2MQX (3)

ɠ SQmʈBi2HM� /ûHF� TǼ2`mȒ2Mû?Q pxH2im �]�� Ĝ TQmʈBi2HM� /ûHF� `QxD2x/m xpÿiȒ2M� Q
/ûHFm /QD2x/Qpû /`�?v- TQFm/ D2 xǼőx2M�X (3)

ɠ SQmʈBi2HM� /ûHF� TǼBbi�Mő <�� Ĝ /ûHF� _qu- Fi2`� D2 pv?H�Ȓ2M� x� TQmʈBi2HMQm �
p?Q/MQm T`Q /Qb2/Mmiő � /QD2x/ TǼBbi�p�Dő+ő?Q H2iQmMmX (3)
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I�ã�ď¡Ã ǫɠǫɠ ov?H�Ȓ2Mû /ûHFv T`Q pxH2i � TǼBbi�Mő Ĝ QT2`�+2 xH2p� /QT`�p�X (3)

ǫɠǭ �Ì�Åċď� ăċÃÓÌÌÓçî´ �Å¡ «�ď¶ Å¡îó
o F�TBiQH2 DbQm TǼB#Hőʈ2Mv /2}MB+2 � TQʈ�/�pFv /őHÍő+? Í�biő �M�Hɷxv pɷFQMMQbiBX SQmʈBiQ
D2 TǼ2/2pȒőK �A_ PSa- Í�biB L*PX o mbi�MQp2Mő+? ǲoɷFQMMQbi H2i�/H� � T`QpQxMő
QK2x2Mőǳ T`Q L*P- �A_ PSa mp�/ő, ǲo F�ʈ/û 7�xB T`QpQxm Kmbő M�HQʈ2Mő- ?KQiMQbi
� TQHQ?� iÿʈBȒiÿ H2i�/H� Ub pɷDBKFQm #�HQMɩV- pv?QpQp�i pȒ2K QK2x2MőK bi�MQp2MɷK p
H2iQpû TǼő`mÍ+2 H2i�/H� U�6JV M2#Q p `QpMQ+2MMûK /QFmK2MimXǳ (R)

P#2+M� mbi�MQp2Mő T`Q pɷFQMMQbi /�H2 mp�/ÿDő, ǲo2Hő+ő TBHQi bKő T`QpQxQp�i H2i�/HQ D2M
i2?/v- TQFm/ D2 pɷFQMMQbi H2i�/H� TǼBKÿǼ2M� T`Q /Q/`ʈ2Mő TǼőbHmȒMɷ+? T`�pB/2H Hûi�Mő �
D�Fɷ+?FQHB DBMɷ+? QK2x2Mő iɷF�Dő+ő+? b2 H2im- px/mȒMû?Q T`QbiQ`m M2#Q TQmʈőp�Mɷ+? H2iBȒȣ
M2#Q T`QpQxMő+? Kőbi- TǼBÍ2Kʈ p2xK2 p ȹp�?m TǼ2bMQbi pȒ2+? TQmʈőp�Mɷ+? K�TXǳ (R)

ǫɠǭɠǪ xďÅ¡îÓă� ăċÃÓÌÌÓçî

.ûHF� pxH2im D2 px/�H2MQbi Q/ #Q/m mpQHMÿMő #`x/ /Q #Q/m- F/v H2i�/HQ /Qb�?M2 TǼ2/2@
Tb�Mû pɷȒFv 8y 7iX Jmbő #ɷi T`QF�x�MQ- ʈ2 bFmi2ÍM� /ûHF� pxH2im M2TǼ2b�?M2 TQmʈBi2HMQm
/ûHFm pxH2im hP.�X .ûHF� `QxD2x/m- i2/v Í�bi /ûHFv pxH2im- F/v H2iQmM �F+2H2`mD2 M�
/`�x2 T`Q /Qb�ʈ2Mő `v+?HQbiB- F/v /Q+?�xő F Q/TQmi�Mő- M2bKő TǼ2b�?MQmi TQmʈBi2HMQm
/ûHFm `QxD2x/m hP_�X Ì�bi L*PXSPG /�H2 M2bT2+B}FmD2 /�HȒő TQʈ�/�pFv- i2/v M�TǼő@
FH�/ F2 bFmi2ÍMû /ûH+2 `QxD2x/m � pxH2im TǼBTQÍőbi #2xT2ÍMQbiMő TǼő/�pFv- i�F D�FQ D2
iQKm m F�i2;Q`B2 " T`QpQxQp�Mû p Q#+?Q/Mő H2i2+Fû /QT`�pÿX (R- N)

ǫɠǭɠǫ xċÃÓÌÌÓçî Ì� îã�î´

SQ mFQMÍ2Mő 7�x2 pxH2im D2 MmiMû x�DBbiBi pɷFQMMQbi T`Q biQmT�Mő- i2/v biQmT�pQbi �
bQmpBb2Dő+ő ;`�/B2Mi biQmT�MőX h�iQ 7�x2 M2TQ/Hû?� bT2+B}+FɷK M�`QFɩK x2 bi`�Mv �A_
PSa- �H2 D2 x�b�/Mő T`Q /Q/`ʈQp�Mő Tm#HBFQp�Mɷ+? i`�iő � #2xT2ÍMɷ Q/bimT Q/ TǼ2F�ʈ2FX
(R- N)

.�HȒő +?�`�Fi2`BbiBFv- Fi2`û DbQm /ɩH2ʈBiû TǼ2/2pȒőK T`Q TH�MQp�Mő H2im DbQm bTQiǼ2#�
T�HBp�- bT2+B}+Fɷ /QH2i- +2HFQpɷ /QH2i � pvi`p�HQbiX S`Q ȹÍ2Hv M�pB;�ÍMő+? pɷTQÍiɩ D2
/�H2 MmiMû xM�i T`�pQm px/mȒMQm `v+?HQbi h�aX
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ǫɠǭɠǬ xċÃÓÌÌÓçî àãÓ àå´çî�Ì¶
.ûHF� TǼBbi�Mő D2 /ûHF� KÿǼ2M� Q/ TǼ2H2im #Q/m p /2}MQp�Mû pɷȒ+2 Ub+`22M ?2B;?iV /Q
/Qi2Fm � ȹTHMû?Q x�bi�p2MőX SQÍői�MQ D2 b pɷȒFQm TǼBbi�Mő x 8y 7iX C2 iQ KBMBK�HMő pɷȒF�-
Fi2`Qm Kmbő Kői H2iQmM M� T`�?2K /`�?vX �A_ PSa QTÿi M2/2}MmDő TǼő/�pFv T`Q /ûHFm
TǼBbi�Mő- i2/v H2iQmM Kmbő p `�K+B T`QpQxm L*P TǼ2H2iÿi T`�? /`�?v KBMBK�HMÿ p 8y
7i � TǼBbi�p�+ő K�Mûp` mFQMÍBi x�bi�p2MőK p K2xB TQmʈBi2HMû /ûHFv TǼBbi�Mő G.�X (R- N)

ǫɠǮ #�ÃîÓãĊ ÓăÅ´ăÏóÁ¶�¶ ăċÃÓÌÌÓçî
oɷFQMMQbi H2iQmMm D2 x�pBbH� M� KMQ?� 7�FiQ`2+?- Fi2`û b2 iɷF�Dő pM2DȒő?Q T`QbiǼ2/ő-
i2/v �iKQb7û`v � 7vxBF�HMő+? pH�biMQbiő /`�?v M2#Q b�KQiMû?Q H2iQmMm p TQ/Q#ÿ DBMû
FQM};m`�+2 ÍB ?KQiMQbiB H2iQmMmX

ǫɠǮɠǪ )óçîÓî� ăď�ó�±ó
>mbiQi� M2;�iBpMÿ QpHBpƚmD2 pɷFQM TQ?QMMû D2/MQiFv- T`QiQʈ2 MBʈȒő Q#b�? FvbHőFm UKûMÿ
KQH2FmHV p D2/MQi+2 Q#D2Km px/m+?m xTɩbQ#mD2 ?Q`Ȓő bT�HQp�Mő bKÿbB p2 bT�HQp�+ő FQ@
KQǼ2X .�HȒőK 272Fi2K D2 bMőʈ2Mû Q#iûF�Mő MQbMɷ+? THQ+? � i2/v MBʈȒő pxiH�FX (Ry)

ǫɠǮɠǫ c¡àÅÓî� ăď�ó�±ó
h2THQi� D2 7�FiQ`2K- Fi2`ɷ Kɩʈ2 #ɷi p2HB+2 T`QKÿMHBpɷ � D2 i2/v p2HB+2 /ɩH2ʈBiû /#�i M�
D2Dő- TǼ2p�ʈMÿ M2;�iBpMő pHBpX ovbQF� i2THQi� xTɩbQ#mD2 `QxTőM�Mő THvMɩ- i2/v B px/m+?m
� bMBʈmD2 i�F D2?Q ?mbiQim b2 pȒ2KB M�bH2/Fv xKőMÿMɷKB pɷȒ2X (Ry)

ǫɠǮɠǬ x¶îã
oői` QpHBpƚmD2 T�`�K2i`v- Fi2`û b2 iɷF�Dő TQ?v#m H2iQmMm `2H�iBpMÿ F x2KBX *?�`�F@
i2`BbiBFv pxi�ʈ2Mû F x2KbFûKm TQp`+?m DbQm /ûHFv TǼBbi�Mő � pxH2im � i�Fû ;`�/B2Mi
biQmT�Mő pɩÍB x2KB U~B;?i T�i? ;`�/B2MiV /ɩH2ʈBiɷ T`Q Q/bimT Q/ TǼ2F�ʈ2FX ox?H2/2K F
T`QKÿMHBpQbiB pÿi`m D2 /H2 pȒ2+? TǼ2/TBbm � +2`iB}F�+ő T`Q pɷTQÍ2i pɷFQMMQbiB M� pxH2im
� TǼBbi�Mő mp�ʈQp�MQ K�tBK�HMÿ 8yW ?H�Ȓ2Mû bHQʈFv Í2HMő?Q pÿi`m U?2�/rBM/ Ĝ >qV �
T`Q bHQʈFm x�/Mő?Q pÿi`m Ui�BHrBM/ Ĝ hqV D2 MmiMû mp�ʈQp�i R8yW ?H�Ȓ2Mû?Q pÿi`mX (Ry)

ǫɠǮɠǭ VÓăã�± � çî�ă Yy�
oÿiȒBM� /�i T`Q pɷFQMMQbi Tm#HBFQp�Mɷ+? p TǼő`mÍF�+? D2 TQÍői�M� T`Q xT2pMÿMû /`�?v
� T`Q T`QpQx M� i`�pM�iɷ+? TQp`Ȓő+? D2 MmiMû �THBFQp�i FQ2}+2Miv- Fi2`û /2;`�/mDő pɷ@
FQMMQbiMő +?�`�Fi2`BbiBFvX L2xT2pMÿMɷ- pÿiȒBMQm i`�pM�iɷ TQp`+? /`�?v iQiBʈ bMBʈmD2
FQ2}+2Mi iǼ2Mő K2xB FQH2K � TQp`+?2K- +Qʈ K� M2;�iBpMő pHBp M� #`x/Mɷ ȹÍBM2FX ov@
bQF� i`�p� TɩbQ#ő xM�ÍMɷ Q/TQ` TQ?v#m H2iQmMm � TɩbQ#ő i�F #`x/MɷK ȹÍBM2K- �H2
bMőʈ2M� 272FiBpBi� #`x/ H2iQmMm bi�H2 TǼ2p�ʈmD2X SQ/Q#Mɷ 272Fi D�FQ i`�p� K� i�Fû TQ@
p`+? b ?mbiɷK FQMi�KBM�Mi2K D�FQ D2 #H�iQ- bMő? M2#Q #Ǽ2ÍF� � i2/v xpÿiȒmDő TQiǼ2#Mû
/ûHFvX hviQ FQMi�KBM�Miv bTQHm b2 biQD�iQm pQ/Qm i�Fû KQ?Qm TǼB TǼ2F`QÍ2Mő m`ÍBiû
`v+?HQbiB xɩbQ#Bi ȹTHMQm xi`�im FQMi�Fim TH�Ȓiÿ b TQp`+?2K- F/v D2 ȹÍBM2F #`x/ MmHQpɷ
Ĝ �[m�TH�MBM;X (Ry)

ǫɠǮɠǮ ]ÃÅÓÌ Yy�
S`Q /Qb�ʈ2Mő `v+?HQbiB TQiǼ2#Mû T`Q pxH2i D2 MmiMû /Qbi�i2ÍMû �F+2H2`�+2X oxH2i M� biQm@
T�Dő+ő _qu i�F K� x� M�bH2/2F MBʈȒő �F+2H2`�+B M2#Qȣ Í�bi i�?m � i�/v bőHv xTɩbQ#mDő+ő
x`v+?H2Mő TɩbQ#ő T`QiB iőx2 H2iQmMmX C2 i2/v MmiMû �THBFQp�i Tm#HBFQp�Mû FQ2}+B2Miv
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T`Q FQ`2F+B � xpɷȒ2Mő TQiǼ2#Mû /ûHFv pxH2imX SǼB pxH2im x2 bp�ʈmDő+ő b2 _qu 7�FiB+Fv
/Q+?�xő F2 xF`�+2Mő TQiǼ2#Mɷ+? px/�H2MQbiő- �pȒ�F TQFm/ M2Mő 7�FiQ`Bx�+2 Q#b�ʈ2M� p
+2`iB}FQp�Mû TǼő`mÍ+2- M2Mő KQʈMû /ûHFv MBD�F xF`�+Qp�iX (Ry)

ǫɠǮɠǯ )ËÓîÌÓçî Å¡îÓóÌó
>KQiMQbi Uiő?�V H2iQmMm TɩbQ#ő T`QiB bHQʈ+2 pxiH�Fm � TǼB D2DőK xpɷȒ2Mő i�F xpvȒmD2 iûʈ
TQiǼ2#Mɷ pxiH�FX ovȒȒő?Q pxiH�Fm D2 pÿiȒBMQm /Qb�ʈ2MQ pvȒȒőK ȹ?H2K M�#ÿ?m M2#Q K2@
+?�MBx�+ő H2iQmMm UFH�TFvV- Fi2`û xpvȒmDő Q/TQ` � /2;`�/mDő pɷFQMMQbiMő +?�`�Fi2`BbiBFvX
(Ry)

ǫɠǮɠǰ :ÓÌĕ¬óã��¡ Å¡îÓóÌó
J2+?�MBx�+2 FǼő/H� bHQmʈő+ő T`Q bMőʈ2Mő TQiǼ2#Mɷ+? `v+?HQbiő TǼB pxH2im ÍB TǼBbi�Mő UMBʈȒő
T�/Qp� `v+?HQbiV xTɩbQ#mDő pvȒȒő Q/TQ` H2iQmMm � x?Q`ȒmDő pɷFQMMQbiX ai2DMÿ b2 M� pɷ@
FQMMQbiB T`QD2pmD2 i�Fû pvbmMmiɷ TQ/pQx2FX (Ry)

ǫɠǯ <¡îÓă� àå¶ãó�Ã� Å¡î��Å�
SQFm/ mp�ʈőK2 TǼ2/+?Qxő TQxM�iFv Q pHBpm `ɩxMɷ+? 7�FiQ`ɩ M� pɷFQMMQbi H2iQmMm D2
D�bMû- ʈ2 KBKQ DBMû Kmbő #ɷi bi�MQp2MQ- D�F p2HFɷ pHBp M� FQMF`ûiMő ivT H2iQmMm K�DőX
w� iőKiQ ȹÍ2H2K K� F�ʈ/ɷ +2`iB}FQp�Mɷ H2iQmM bpQm H2iQpQm TǼő`mÍFm U�6JV Q#b�?mDő+ő
/�i� � BM7Q`K�+2 T`Q #2xT2ÍMɷ T`QpQx � TǼ2/2pȒőK T`Q imiQ T`�+B x�b�/Mő BM7Q`K�+2 Q
pɷFQMMQbiBX

G2iQpɷ K�Mm�H D2 ȹx+2 bTQD2Mɷ b +2`B}F�i2K Q H2iQpû xTɩbQ#BHQbiB � D�FQ i�FQpɷ Q#b�@
?mD2 QK2x2Mő � /�HȒő TǼ2bMÿ /2}MQp�Mû BM7Q`K�+2X l m`ÍBiɷ+? ivTɩ H2iQmMɩ b2 Kɩʈ2K2
b2iF�i b QxM�Í2MőK SP>- i2/v S`QpQxMő TǼő`mÍF� TBHQi�- Fi2`� Q#b�?mD2 Í�bi b +2`iB}FQ@
p�MɷK �6J � /Q/�i2ÍMû BM7Q`K�+2 D�FQ 2H2Fi`B+F� M2#Q ?v/`�mHB+F� b+?ûK�i� � /�HȒő
T`Q b�KQiMɷ H2i DBʈ M2x�b�/Mő /�i�X a SP> b2 Kɩʈ2K2 b2iF�i M�TǼőFH�/ m pɷ+pBFQpɷ+?
H2iQmMɩ *2bbM�X o ȹpQ/m i�FQpû TǼő`mÍFv pȒ�F Kmbő #ɷi BM7Q`K�+2- ʈ2 D2 D2Dő bQmÍ�biő
i�Fû +2`iB}FQp�Mû �6JX (RRĜRk)

hvTB+F� bi`mFim`� �6J b2 bFH�/� x /2pőiő b2F+ő, P#2+Mû BM7Q`K�+2- S`QpQxMő QK2@
x2Mő- LQmxQpû TQbimTv- LQ`K�HMő TQbimTv- oɷFQMMQbi- >KQiMQbi � pvp�ʈ2Mő Y b2xM�K
pv#�p2Mő- SQTBb bvbiûKɩ- >�M/HBM; Y a2`pBb Y ȸ/`ʈ#� � i�Fû .Q/�iFv UbmTH2K2MivVX
o TǼőT�/ÿ- ʈ2 D2 pɷ`Q#+2K Tm#HBFQp�M� `2pBx2 �6J ÍB /QȒHQ F KQ/B}F�+B H2iQmMm- D2
T`QpQxQp�i2H xQ/TQpÿ/Mɷ x� �Fim�HBx�+B �6J FQMF`ûiMő?Q H2iQmMm � pHQʈ2Mő TǼőT�/Mɷ+?
/Q/�iFɩX (RR- Rj)

SQFm/ b2 x�KÿǼőK2 M� �MM2t 3 � TQʈ�/�pFv M� BM7Q`K�+2 Q pɷFQMMQbiB- i2MiQ /QFm@
K2Mi mp�/ő- ʈ2 Tm#HBFQp�M� /�i� Kmbő x�DBbiBi /Qbi�i2F BM7Q`K�+B T`Q #2xT2ÍMɷ T`QpQx
H2iQmMm p `�K+B T`QpQxMő+? TQ/KőM2F � QK2x2MőX C2 M�pő+ /ɩH2ʈBiû- �#v T`Q /Qb�ʈ2Mő
Tm#HBFQp�Mɷ+? ?Q/MQi pɷFQMMQbiMő+? +?�`�Fi2`BbiBF M2#vHQ x�TQiǼ2#ő M�/T`ɩKÿ`Mɷ+?
b+?QTMQbiő TQb�/FvX (RR)
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1tBbimD2 MÿFQHBF TǼőbimTɩ D�F p H2iQpɷ+? TǼő`mÍF�+? T`2x2MiQp�i /�i� m`ÍBDő+ő pɷFQMMQbi
T`Q D2/MQiHBpû 7�x2 H2imX a TQbimT2K Í�bm #vHv M�pő+- TǼ2/2pȒőK p FQK2`ÍMő /QT`�pÿ-
x�p2/2Mv 2H2Fi`QMB+Fû bvbiûKv T`Q pɷTQÍ2i pɷFQMMQbiBX

ǬɠǪ ]î�Ì��ã�Ì¶ Ë¡îÓ�Ċ �Å¡ �#B
.�i� Tm#HBFQp�M� p iBȒiÿMɷ+? TǼő`mÍF�+? K�Dő bTQH2ÍMɷ DK2MQp�i2H � iQ TQiǼ2#m K�@
Mm�HMő+? pɷTQÍiɩ ÍB pvM�Ȓ2Mő Í�`- Fi2`û p2HB+2 QpHBpƚmDő TǼ2bMQbi pɷbH2/Mû pɷFQMMQbiMő
+?�`�Fi2`BbiBFvX C2 i�F MmiMû /#�i TQFvMɩ T`Q iviQ K2iQ/v � pɷTQÍiv T`Qp�/ÿi T2Í@
HBpÿX A K�H� Q/v+?vHF� M� x�Í�iFm pɷTQÍim Kɩʈ2 xTɩbQ#MBi xM�ÍMÿ xF`2bH2Mɷ ÍB /QFQM+2
ȹTHMÿ M2TQmʈBi2HMɷ pɷbH2/2FX (Rj)

ǬɠǪɠǪ $ã�«Ċ
:`�}+Fv T`2x2MiQp�M� /�i� Q#b�?mDő D2/MQ/m+?û ;`�7v x�pBbHQbiő p2HBÍBM- ÍB bHQʈ2Mû `Qx@
b�?Hû ;`�7vX hviQ M� T`pMő TQ?H2/ FQKTHBFQp�Mû ;`�7v b2 Q/#Q`Mÿ M�xɷp�Dő MQKQ;`�Kv
� T`Q ȹÍ2Hv `QxK�MBiɷ+? pɷTQÍiɩ #vHv pvmʈőp�Mv DBʈ Q/ TQÍ�iFm pɷpQD2 pɷTQÍ2iMő+?
M�bi`QDɩX SǼőFH�/2K iÿ+?iQ �M�HQ;Qpɷ+? TQKɩ+2F KQ?Qm #ɷi DBʈ iûKÿ` M2TQmʈBp�M� HQ@
;�`BiKB+F� T`�pőiF�X LQKQ;`�Kv mʈBp�Mû p H2i2+ipő DbQm p TQ/bi�iÿ bQmbi�pQm MÿFQHBF�
T`Qp�x�Mɷ+? ;`�}+Fv T`2x2MiQp�Mɷ+? 7mMF+őX SǼőFH�/ MQKQ;`�Km T`Q pxH2iQpû +?�`�F@
i2`BbiBFv D2/MQKQiQ`Qpû?Q TőbiQpû?Q Ua1SV H2iQmMm D2 mp2/2M M� Q#`�xFm jXRX (Rj)

S`Q i2MiQ MQKQ;`�K Kɩʈ2K2 Tb�i `QpMB+B Q MÿFQHBF� 7mMF+ő+? TǼ2bi�pmDő+ő+? pbimTMő
p2HBÍBMv QpHBpƚmDő+ő pɷFQMMQbiX

f(t) + g(p) + h(m) + i(w) = j(TOR)

i . . . i2THQi�
T . . . iH�FQp� pɷȒF�
K . . . ?KQiMQbi
r . . . pői`
hP_ . . . /ûHF� `QxD2x/m

L2pɷ?Q/Qm iûiQ �M�HQ;Qpû TQÍ2iMő TQKɩ+Fv D2 +?v#� xTɩbQ#2M� M�TǼőFH�/ TQȒFQ@
x2MőK ÍB ȒT�iMQm Fp�HBiQm iBȒMÿMû?Q MQKQ;`�KmX wM�ÍMQm +?v#m i�Fû Kɩʈ2 pM�Ȓ2i
M2TǼ2bMQbi TǼB BMi2`TQH�+B HBMBőX oɷbimT iûiQ K2iQ/v D2 i�F p2HB+2 x�pBbHɷ M� x`mÍMQbiB
mʈBp�i2H2X
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I�ã�ď¡Ã ǬɠǪɠ LQKQ;`�K pxH2iQpû pɷFQMMQbiB T`Q a1S H2iQmM (R9)

ǬɠǪɠǫ c��óÅÃĊ
JQ/2`MÿDȒőK TǼőbimT2K D2 Tm#HBFQp�Mő DBʈ TǼ2/TQÍői�Mɷ+? i�#mHQp�Mɷ+? ?Q/MQi pɷFQM@
MQbiMő+? +?�`�Fi2`BbiBFX h�iQ /�i� DbQm p �6J Tm#HBFQp�M� T`Q MÿFQHBF pv#`�Mɷ+? ?Q/@
MQi pbimTMő+? p2HBÍBM ivTB+Fv Q?`�MBÍ2Mɷ+? T`QpQxMőK `Qxb�?2K H2iQmMmX oɷ?Q/Qm K2@
iQ/v D2 TQKÿ`Mÿ `v+?Hɷ x#ÿʈMɷ TǼ2?H2/ Q pɷFQMMQbiB H2iQmMmX L2pɷ?Q/Qm D2 T`Q TǼ2bMÿDȒő
pɷbH2/Fv MmiM� Í�biQ M2FQHBF�M�bQ#M� BMi2`TQH�+2 K2xB ?Q/MQi�KBX hmiQ BMi2`TQH�+B D2
KQʈMû T`Qpûbi TQKQ+ő K2Mi�HMő?Q pɷTQÍim- ÍB b pvmʈBiőK F�HFmH�iQ`mX h�FQpû QT2`�+2
DbQm pȒ�F TQKÿ`Mÿ Í�bQpÿ M�`QÍMû � m`ÍBiû ivTv ;`�7ɩ x /ɩpQ/m M2HBM2�`Biv BMi2`TQH�+B
�MB M2TǼBTQmȒiőX LÿFi2`� /�i� F BMi2`TQH�+B M2DbQm p?Q/M�- M�TǼőFH�/ ?Q/MQiv T`Q pɷ@
FQMMQbi p +2biQpMőK `2ʈBKm- Fi2`û DbQm Tm#HBFQp�Mv T`Q m`ÍBiɷ `2ʈBK b Qi�ÍF�KB p`imH2
U_SJV � THMő+őK iH�F2K UJ�SV- pBx jXRX SǼőFH�/ DBʈ p?Q/Mɷ+? i�#mHQp�Mɷ+? ?Q/MQi
T`Q BMi2`TQH�+B D2 mp2/2M p i�#mH+2 jXk � Kő`M� M2HBM2�`Bi� iÿ+?iQ ?Q/MQi T`2x2MiQp�M�
pvF`2bH2MőK p ;`�7m � T`QHQʈ2MőK 2tTQM2M+B�HMő 7mMF+ő M� Q#`�xFm jXkX :`�7 pvF`2bHmD2
?Q/MQiv T`Q /ûHFm pxH2im UhP. Ĝ �i 50 ft �:GV T`Q ÍivǼB Tm#HBFQp�Mû i2THQivX (Rj)

Weight: 115 0  kg 
Pressure Altitude: 30 0 0  ft 

  ISA – 30 °C (-21°C) ISA (9°C) ISA + 30 °C (39°C) 
RPM* MAP PWR KTAS F.C.**  PWR TCAS F.C.**  PWR KTAS F.C.**  

 [inHg] [lt/hr] [lt/hr] [lt/hr] 
238 8  26 .4  92% 141 25.7 87% 143 24.3 83% 144 23.1 
225 0  26 .4  89% 139 25 85% 141 23.6 80% 143 22 .4 
225 0  26  85% 137 23.9 81% 138 22 .6 77% 140 21.5 
225 0  24  72% 128 20 68% 129 18.9 64% 130 18 
225 0  22 57% 116 16 54% 117 15.1 51% 118 14.3 
225 0  20  48% 108 13.4 45% 108 12 .7 43% 108 12 .1 
210 0  26 .4  85% 137 23.9 81% 138 22 .6 77% 140 21.4 
210 0  26  82% 134 22 .8 77% 136 21.6 73% 137 20 .5 
210 0  24  69% 125 19.2  65% 127 18.1 62% 128 17.2  
210 0  22 54% 114 15.2  51% 114 14.3 49% 115 13.6 
210 0  20  45% 104 12 .6 43% 104 11.9 41% 104 11.3 
190 0  26 .4  78% 132 21.9 74% 134 20 .7 70% 135 19.6 
190 0  26  75% 130 20 .9 71% 131 19.8 67% 132 18.8 
190 0  24  63% 121 17.7 60% 122 16.7 57% 123 15.9 
190 0  22 50% 110 14.1 48% 110 13.3 45% 110 12 .6 
190 0  20  42% 101 11.7 40% 101 11.1 38% 100 10 .6 

* Propeller RPM 
**  Fuel Consumption for each Engine 

 

c��óÅÃ� ǬɠǪɠ >Q/MQiv pɷFQMMQbiB p +2biQpMőK `2ʈBKm H2iQmMm Skyyeh Ĝ /�i� x, (R8)
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Weight = 650 kg 
Flaps: T/O 
Speed at Lift-Off = 50 KIAS 
Speed Over 50ft Obstacle = 61 KIAS 
Throttle Levers: Full Forward 
Runway: Grass 

Corrections 
Headwind: - 5 m for each kt (16 ft/kt) 
Tailwind: + 15 m for each kt (49 ft/kt) 
Paved Runway: - 10% to Ground Roll 
Runway slope: + 7% to Ground Roll for each +1% 

Pressure 
Altitude  

Distance [m] 
Temperature [°C] ISA 

[ft] -25 0 25 50 

S.L. 
Ground Roll 144 182 224 272 207 
At 50 ft AGL 304 379 463 557 428 

1000 
Ground Roll 157 198 245 297 222 
At 50 ft AGL 330 412 503 605 458 

2000 
Ground Roll 172 216 267 324 238 
At 50 ft AGL 359 448 547 658 490 

3000 
Ground Roll 188 236 292 354 256 
At 50 ft AGL 391 487 595 717 525 

4000 
Ground Roll 205 258 319 387 275 
At 50 ft AGL 425 530 648 780 562 

5000 
Ground Roll 224 283 349 423 295 
At 50 ft AGL 463 578 706 850 603 

6000 
Ground Roll 246 309 381 463 318 
At 50 ft AGL 505 630 770 927 646 

7000 
Ground Roll 269 339 418 507 342 
At 50 ft AGL 551 687 840 1011 693 

8000 
Ground Roll 295 371 458 555 368 
At 50 ft AGL 601 750 917 1104 744 

9000 
Ground Roll 323 407 502 609 397 
At 50 ft AGL 657 819 1002 1205 800 

10000 
Ground Roll 354 446 551 668 428 
At 50 ft AGL 718 895 1095 1318 859 

 
c��óÅÃ� Ǭɠǫɠ h�#mHQp�Mû ?Q/MQiv pxH2iQpû pɷFQMMQbiB H2iQmMm Skyy3C* Ĝ /�i� x, (Re)

y = 302,394312e0,000086x

R² = 0,999875

y = 377,228122e0,000086x

R² = 0,999887

y = 460,591844e0,000086x

R² = 0,999880

y = 554,291261e0,000086x

R² = 0,999901
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I�ã�ď¡Ã Ǭɠǫɠ w�pBbHQbi /ûHFv pxH2im M� iH�FQpû pɷȒ+2 H2iQmMm Skyy3C* Ĝ /�i� x, (Re)

ǪǮ



B¡îÓ�Ċ � Ì�çîãÓÁ¡ àãÓ ăċàÓ�¡î ăċÃÓÌÌÓçî´ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ Ǭɠǫ ]Ó«îĄ�ãÓă¢ Ì�çîãÓÁ¡

Ǭɠǫ ]Ó«îĄ�ãÓă¢ Ì�çîãÓÁ¡
1H2Fi`QMB+F� x�Ǽőx2Mő K�Dő M2bTQÍ2i pvmʈBiő � TQbimT2K Í�bm i�F x�Í�H� M�?`�xQp�i Tɩ@
pQ/Mő K2iQ/v � iBȒiÿMû K�Mm�Hv b ;`�7v � i�#mHF�KBX o FQK2`ÍMő /QT`�pÿ DbQm i�FQp�
Ǽ2Ȓ2Mő Í�biQ pvpőD2M� DBʈ pɷ`Q#+2K H2iQmMmX _QxȒőǼ2Mő i�#H2iɩ � /�HȒő+? bM�/MQ /QbimT@
Mɷ+? TH�i7Q`K pȒ�F iviQ pvKQʈ2MQbiB TǼBM2bHv B /Q pȒ2Q#2+Mû?Q bTQ`iQpMő?Q H2i2+ipőX

ǬɠǫɠǪ �Å¡ÃîãÓÌ´�Ã� Å¡îÓă� �ÃîÓăÃ�
ox?H2/2K F `v+?HûKm pɷpQDB 2H2Fi`QMB+Fɷ+? x�Ǽőx2Mő � D2DB+? TQKÿ`Mÿ xM�ÍMûKm pHBpm
M� T`QpQx H2iQmMɩ #vHQ x�p2/2MQ MÿFQHBF /2}MB+ � T`�pB/2HX �A_ PSa mp�/ő, 1H2Fi`Q@
MB+FQm H2iQpQm �FiQpFQm U2H2+i`QMB+ ~B;?i #�;- 16"V b2 `QxmKő 2H2Fi`QMB+Fɷ BM7Q`K�ÍMő
bvbiûK b2bi�p�Dő+ő x pv#�p2Mő � �THBF�+ő T`Q H2iQpQm TQb�/Fm- D2Mʈ mKQʈƚmD2 m+?Qp�@
p�i- �Fim�HBxQp�i- xQ#`�xQp�i � xT`�+Qp�p�i 7mMF+2 16" M� TQ/TQ`m H2iQpû?Q T`QpQxm ÍB
H2iQpû bHmʈ#vX hviQ bvbiûKv KQ?Qm #ɷi TǼ2MQbMû- ÍB BMbi�HQp�Mû- F/v DbQm DBʈ bQmÍ�biő
+2`iB}FQp�Mû TǼőbi`QDQpû pɷ#�pv H2iQmMmX (R)

.�H2 D2 /2}MQp�M TQD2K 16" �THBF�+2, �THBF�+ő 16" b2 `QxmKő bQ7ir�`Qp� �THBF�+2-
Fi2`� D2 M�BMbi�HQp�M� M� ?QbiBM;Qpû TH�i7Q`Kÿ 16"- D2ʈ x�bi�p� D2/Mm M2#Q pő+2 bT2@
+B}+Fɷ+? T`QpQxMő+? 7mMF+ő- D2ʈ TQ/TQ`mDő H2iQpɷ T`QpQxX 16" �THBF�+2 DbQm /�H2 /ÿH2Mv
M� iǼB ivTvX �THBF�+2 ivTm � DbQm iv- m Fi2`ɷ+? M2bT`�pM� ÍBMMQbi M2#Q M2bT`�pMû TQm@
ʈBiő M2K�Dő ʈ��/Mû /QT�/v M� #2xT2ÍMQbi H2im- M�TǼőFH�/ /B;Bi�HBxQp�Mû H2iQpû K�Mm�HvX
hviQ �THBF�+2 M2bKő bHQmʈBi D�FQ M�?`�/� iBȒiÿMɷ+? p2`xőX l ivTm " D2 DBʈ M2bT`�pM�
ÍBMMQbi TQp�ʈQp�M� D�FQ M2x�p�ʈMɷ TQ`m+?Qpɷ bi�pX hviQ �THBF�+B mʈ KQ?Qm M�?`�xQ@
p�i iBȒiÿMû K�Mm�Hv � bHQmʈBi T`Q pɷTQÍiv pɷFQMMQbiB M2#Q ?KQiMQbiB � pvp�ʈ2MőX hvT
* DBʈ mKQʈƚmD2 xQ#`�xQp�i TQHQ?m pH�biMő?Q H2iQmMm M� K�TQpɷ+? TQ/FH�/2+? � /�H2
x�?`MmD2 pȒ2+?Mv 7mMF+2 ivTm � � i�Fû ivTm "X (R- Rd)

o2ȒF2`� 2H2Fi`QMB+F� x�Ǽőx2Mő- Fi2`� M2DbQm bQmÍ�biő TǼőbi`QDQpû?Q pv#�p2Mő H2iQmMm
DbQm /H2 �A_ PSa FH�bB}FQp�M� D�FQ TǼ2MQbM� 2H2Fi`QMB+F� x�Ǽőx2Mő US1.VX J2xB i�iQ
x�Ǽőx2Mő i2/v T�iǼő B TǼ2MQbMû 16"X L2DKQ/2`MÿDȒő H2iQmMv DbQm DBʈ Q/ T`pQiMő?Q M�@
p`?m m`Í2Mû T`Q T`QpQx b 2H2Fi`QMB+FɷKB �FiQpF�KBX �B`#mb �j3y M2#Q �jjy mKQʈƚmD2
FQM};m`�+B b BMbi�HQp�MɷK 16"- Fi2`û TQbFvimD2 KBKQ DBMû pɷTQÍiv pɷFQMMQbiBX h�@
FQpû 16" D2 DBʈ T`QTQD2Mû b2 bvbiûKv H2iQmMm- � mKQʈƚmD2 i�F pɷKÿMm /�i M�TǼőFH�/
b 6J*X C2Ȓiÿ KQ/2`MÿDȒő H2iQmM �j8y QT`QiB iQKm pvmʈőp� FQM};m`�+B- F/v D2 bQmÍ�biő
TǼőbi`QDQpû pɷ#�pv TQmx2 T�Hm#Mő BM7Q`K�ÍMő bvbiûK UPAaV- xQ#`�xmDő+ő bi�M/�`/Mő �
MQmxQpû TQbimTv- +?2+FHBbiv � /�H2 M�TǼőFH�/ T`QpQxMő H2iQpɷ TH�MX S`Q ȹÍ2Hv pɷTQÍiɩ
pɷFQMMQbiB � /�HȒő+? ȹFQMɩ D2 p FQFTBim DBʈ Q/ pɷ`Q#v TǼőT`�p� T`Q BMbi�H�+B TǼ2MQbMû?Q
16"- pBx Q#`�x2F jXjX (R- R3ĜRN)

I�ã�ď¡Ã ǬɠǬɠ 16" M� TH�i7Q`Kÿ h?�H2b p FQFTBim H2iQmMm �B`#mb �j8y Up TQx�/ő PAaV (R3)

Ǫǯ
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Ǭɠǫɠǫ ]Ċçî¢ËĊ ă ÃÓË¡ã�Ì¶ Å¡î¡�Ã¢ �Óàã�ă¤
o2HFû /QT`�pMő H2iQmMv DbQm bvbiûKv 16" pv#�p2Mv DBʈ Q/ pɷ`Q#v- M2#Q DBKB KQ?Qm #ɷi
/Qpv#�p2MvX 1H2Fi`QMB+Fû �THBF�+2 T`Q pɷTQÍ2i pɷFQMMQbiB DbQm pÿiȒBMQm pvpőD2Mv TǼőKQ
pɷ`Q#+2K H2iQmMm- `2bT2FiBp2 D2?Q /BpBxő- Fi2`� b2 x�KÿǼmD2 M� pɷpQD bQ7ir�`2 `2Ȓ2Mő
T`Q FQMF`ûiMő ivTv H2iQmMɩX h�FQpû bvbiûKv DbQm #måiQ DBʈ bQmÍ�biő ivTQpû +2`iB}F�+2
H2iQmMm- ÍB TQ/Hû?�Dő /Q/�i2ÍMûKm b+?p�H2Mő T`Q T`QpQx /H2 TQʈ�/�pFɩ FQMF`ûiMő+?
�miQ`BiX

ɠ �Ó¡´Ì¬ IVc D2 Ǽ2Ȓ2Mő pvpőD2Mû T`Q H2iQmMv iQ?QiQ pɷ`Q#+2X P BKTH2K2Mi�+B b2 bi�`�
/+2ǼBMM� bTQH2ÍMQbi C2TT2b2M- Fi2`� imiQ �THBF�+B T`Q TǼ2MQbM� x�Ǽőx2Mő TQbFvimD2
p2 p2`xB T`Q BPa ÍB T`Q bvbiûK qBM/Qrb- pBx jX9X �THBF�+2 D2 iûʈ M� m`ÍBiɷ+? ivT2+?
H2iQmMɩ "Q2BM; bQmÍ�biő BMbi�HQp�Mû?Q 16"X h2MiQ M�bi`QD D2 px?H2/2K F `QxȒőǼ2Mő
H2iQmMɩ "Q2BM; p2HB+2 Í�biQ TQmʈőp�Mɷ � p `�K+B 1�a� #vH Tm#HBFQp�MɷKB /QFm@
K2Miv pv?Q/MQ+2M T`Q T`QpQx /H2 �A_ PSa (ky)X w�DőK�pQbiő Kɩʈ2 #ɷi- ʈ2 /H2 iûiQ
xT`�pv M2THMő pȒ2+?Mv TQʈ�/�pFv M� 16" UQȒ2iǼ2Mő M2�Fim�HMő /�i�#�x2V- +Qʈ xT`�p�
/QTQ`mÍmD2 Ǽ2ȒBi p?Q/MɷKB aPS T`QpQxQp�i2H2X (kR)

I�ã�ď¡Ã Ǭɠǭɠ 16" �THBF�+2 "Q2BM; PSh T`Q qBM/Qrb (kk)

ɠ #ÅĊçË�ãîʇ D2 bQ7ir�`Qpû Ǽ2Ȓ2Mő m`Í2Mû T`Q H2iQmMv bT�/�Dő+ő TQ/ pɷ`Q#+2 �B`#mbX
hQiQ 16" Ǽ2Ȓ2Mő D2 /Bbi`B#mQp�MQ � pvpőD2MQ bTQH2ÍMQbiő L�o"Gl1X SQ/Q#Mÿ D�FQ
"Q2BM; PSh D2 /QbimTMû T`Q bvbiûKv BPa � qBM/QrbX SQ/Q#MQbi D2 KQʈMû bT�iǼBi
i�Fû p mʈBp�i2HbFûK T`QbiǼ2/ő �THBF�+2X hQiQ D2 xTɩbQ#2MQ bM�?Qm pɷ`Q#+ɩ Q TQ/Q#Mû
pBxm�HMő xT`�+Qp�Mő � QpH�/�Mő- D�FQ K� TǼőbi`QDQpû pv#�p2Mő b�KQiMû?Q H2iQmMm �
D2?Q ;H�bb +Q+FTBi /BbTH2DɩX 6HvbK�`iY QT`QiB Ǽ2Ȓ2Mő "Q2BM;m M�#őxő i�Fû BMi2;`�+B
/�HȒő+? bvbiûKɩ- D�FQ DbQm MQmxQpû � bi�M/�`/Mő TQbimTv ÍB FQKmMBF�+2 b QT2`�ÍMőK
biǼ2/BbF2K /QT`�p+2X hviQ 7mMF+2 DbQm BKTH2K2MiQp�Mv M� x�FH�/ÿ x�F�xFv K2xB
/QT`�p+2K � bTQH2ÍMQbiő L�o"Gl1- Fi2`� bT�/� TQ/ b�KQiMɷ �B`#mbX lʈBp�i2HbFû
`Qx?`�Mő D2 T`2x2MiQp�MQ M� Q#`�xFm jX8X (kj)

Ǫǰ
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I�ã�ď¡Ã ǬɠǮɠ 16" �THBF�+2 �B`#mb 6HvbK�`iY (kj)

ǬɠǫɠǬ ]Ċçî¢ËĊ àãÓ ăé¡Ó�¡�Ì¢ Å¡î¡�îă¶
oȒ2Q#2+Mû H2i2+ipő D2 TQKÿ`Mÿ ȒB`QFɷ TQD2K � Kɩʈ2 x�?`MQp�i B p2HFû H2iQmMv mʈőp�Mû
T`Q Hûi�Mő x� TQ/MBF�MőKX hviQ H2iQmMv DBʈ Í�biQ K�Dő pɷ`Q#+2K TQbFviQp�Mû 2H2Fi`Q@
MB+Fû bvbiûKv D�FQ D2 16"X o iûiQ Í�biB DbQm T`2x2MiQp�M� /pÿ Ǽ2Ȓ2Mő pɷpQD�Ǽɩ �THBF�+ő
T`Q bTQ`iQpMő H2iQmMv- Fi2`� DbQm p2Ǽ2DMÿ F /BTQxB+B M� TQ`i�H2+? b �THBF�+2KB T`Q KQ@
#BHMő x�Ǽőx2MőX

ɠ VãÓ#Å´î¡ D2 x/�`K� /QbimTM� �THBF�+2 T`Q bvbiûK BPaX C2 i2/v KQʈMû DB mʈőp�i M� KQ@
#BHMő+? x�Ǽőx2Mő+? BS�/ � BS?QM2X L�#őxő KQʈMQbi bi�?Mmiő �Fim�HMő+? TQpÿi`MQbiMő+?
TQ/KőM2F � �miQK�iB+Fû pv?Q/MQ+2Mő T`Q pɷ#ÿ` M2Dp?Q/MÿDȒő _quX L2;�iBp2K �THB@
F�+2 D2 pȒ�F TQKÿ`Mÿ x�bi�`�Hû mʈBp�i2HbFû `Qx?`�Mő jXe � p�`B�Miv �THBF�+2 D2M T`Q
H2iQmM *2bbM� Rdk � bTQ`iQpMő H2iQmMv *B``mbX _2+2Mx2 mp�/ÿDő T`Q#HûKv b2 bi�#BHBiQm
�THBF�+2 � M27mMFÍMőK bi�?Qp�MőK BM7Q`K�+ő Q TQÍ�bőX (k9)

I�ã�ď¡Ã Ǭɠǯɠ �THBF�+2 S`Q6HBi2 (k9)

ǪǱ
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ɠ $ĊãÓÌ´ËÓ D2 TH�+2M� �THBF�+2 pɷ?`�/Mÿ T`Q TH�i7Q`Km BS�/X PT`QiB pɷȒ2 xKőMÿMûKm
Ǽ2Ȓ2Mő S`Q6HBi2 M�#őxő p�`B�Miv T`Q KMQ?2K pő+2 ivTɩ H2iQmMɩ � i�Fû Fp�HBiMÿDȒő xT`�@
+Qp�Mő mʈBp�i2HbFû?Q T`QbiǼ2/őX E�ʈ/ɷ bT2+B}+Fɷ H2iQmM D2 MmiMQ x�FQmTBi � M�BMbi�@
HQp�i D�FQ b�KQbi�iMQm �THBF�+BX L�#őx2Mû H2iQmMv DbQm /H2 r2#Qpɷ+? bi`�M2F `ɩxMû
ivTv pɷ`Q#+2 *2bbM�- SBT2`- *B``mb � /�HȒő+?X aTQH2ÍMQbi b2 T�F pɷ`�xMÿDB Q`B2MimD2 M�
p`imHMőFv � +2HQbpÿiQpÿ TQbFvimD2 T`Q72bBQM�HMő Ǽ2Ȓ2Mő T`Q `ɩxMû /`m?v QT2`�+őX ovm@
ʈBiő M�Hûx� p 2ti`ûKMő+? TQ/KőMF�+?- D�FQ DbQm M�TǼőFH�/ H2iv /Q x�FH�/Mő?Q i�#Q`�
JiX 1p2`2bi- F/2 DbQm px?H2/2K F Ǽő/FûKm px/m+?m xpɷȒ2Mû M�`QFv M� /ɩFH�/MQm
�M�Hɷxm pɷFQMMQbiBX (k8)

>Q/MQ+2Mő mp2/2M� M� TQ`i�Hm �TT aiQ`2 DbQm TǼ2p�ʈMÿ FH�/M�- D2/BMQm pɷ`�xMÿDȒő
pɷiFQm D2 M2TǼ2bMû x�/�p�Mő FQMF`ûiMő+? pbimTMő+? ?Q/MQi TQKQ+ő TQbmpMőFmX SQ/@
bi�iMQm +2HFQpQm M2pɷ?Q/Qm D2 pȒ�F FQKT�iB#BHBi� TQmx2 b i�#H2iv BS�/ � i�Fû +2MQp�
?H�/BM� QFQHQ ky 0 � pő+2X o TǼőT�/ÿ x�F�xFQpû?Q pɷpQD2 /H2 bT2+B}+Fɷ+? TQʈ/�pFɩ
T`QpQxQp�i2H2 #v M�FH�/v #vHv DBbiÿ KMQ?2K pvȒȒőX (k8)

aTQH2ÍMQbi :v`QMBKQ #vH� #ÿ?2K pɷpQD2 �THBF�+2 FQMi�FiQp�M� T`Q xőbF�Mő /Q@
THƚmDő+? BM7Q`K�+ő � TǼőT�/Mɷ+? TQxM�iFɩ pvmʈBi2HMɷ+? p iûiQ T`�+BX o Q/TQpÿ/B
M2#vHv x FQK2`ÍMő+? /ɩpQ/ɩ mp2/2Mv ʈ�/Mû ?Q/MQiMû BM7Q`K�+2 T`Q pɷpQD x�KɷȒ@
H2Mû �THBF�+2 � #vHQ TQmx2 BM7Q`KQp�MQ Q x�M2/HQm?Q /QbimTMû MQpû �THBF�+B #Å´¬±î
V��- Fi2`� DBʈ #m/2 x�?`MQp�i B H2iQmMv pɷ`Q#+2 h2+M�KX EQKmMBF�+2 b2 bTQH2ÍMQbiő
D2 F /BbTQxB+B p TǼőHQx2 "X

I�ã�ď¡Ã Ǭɠǰɠ �THBF�+2 :v`QMBKQ (k8)
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h�iQ F�TBiQH� TQTBbmD2 b�KQiMɷ M�p`? � BKTH2K2Mi�+B �THBF�+2 /H2 TQʈ�/�pFɩ
�hP 6 �A_ � TǼőbHmȒMɷ+? TǼ2/TBbɩ � M�Ǽőx2MőX ox?H2/2K F 7�Fim- ʈ2 b2 �miQ`
T`�+2 M2TQp�ʈmD2 x� Q/#Q`MőF� M� pɷpQD bQ7ir�`2- D2 F�TBiQH� Tb�M� p2HB+2 Q#2+Mÿ �
M2K� TǼ2/bi�pQp�i B/2�HMő TQbimT Ǽ2Ȓ2Mő- Fi2`ɷ #v M�QT�F TQmʈBH p Q#Q`m xFmȒ2Mɷ
D2/BM2+X a�KQiMû /ÿH2Mő M� 6`QMi@2M/ � "�+F@2M/ D2 TQmʈBiQ T`Q xD2/MQ/mȒ2Mő Q`B2Mi�+2
p TQbimTm Ǽ2Ȓ2Mő- M2#Qȣ b2 bT`�pMÿ x ?H2/BbF� i2`KBMQHQ;B2 p BM7Q`K�iB+2 +2H� T`�+2
x�#ɷp� TQmx2 Í�biő 6`QMi@2M/- i2/v p2ȒF2`ɷ +?Q/ �THBF�+2 T`Q#ő?� m mʈBp�i2H2 #2x
D�FûFQHBp BMi2`�F+2 b2 b2`p2`2KX

ǭɠǪ VÓđ���ăÃĊ Ì� �àÅ´Ã��´
�#v+?QK KQ?HB /Qb�?MQmi pɷbH2/Fɩ xKőMÿMɷ+? p F�TBiQH2 RXk D2 MmiMû m`ÍBi FQM@
F`ûiMő TQʈ�/�pFv M� 7mMF+B �THBF�+2X L� x�FH�/ÿ FQMxmHi�+ő b p2/Qm+őK T`�+2 p `�K+B
�hP 6 �A_ B QbQ#Mő+? TQxM�iFɩ #vHv m`Í2Mv iviQ TQʈ�/�pFv,

ɠ SǼ2bMû � `v+?Hû pɷTQÍivɠ aTQDBiû x�/�p�Mő pbimTMő+? p2HBÍBMɠ aQmH�/ b H2i2+FɷKB TǼ2/TBbvɠ _2bT2FiQp�Mő aPS � PJɠ 1tTQ`i pɷbH2/Fɩɠ SǼ2/pQH#v FQM};m`�+őɠ JmHiBTH�i7Q`KMő 7mMFÍMQbiɠ aTQH2?HBpQbiɠ l/`ʈBi2HMQbi � �Fim�HMQbiɠ lʈBp�i2HbF� TǼőpÿiBpQbiɠ SǼőD2KMɷ ;`�}+Fɷ /2bB;Mɠ _QxȒBǼBi2HMQbi Q MQpû 7mMF+BQM�HBiv

w+2H� pȒ2+?Mv mp2/2Mû TQʈ�/�pFv M2bTHƚmD2 �MB D2/M� �THBF�+2 T`Q K�Hû H2iQmMv
mp2/2M� p F�TBiQH2 jXkXjX S`Q D2DB+? bTHMÿMő D2 i�F MmiMû TQmʈői p?Q/Mû i2+?MQHQ;B2 �
TQmÍBi b2 x M2/Qbi�iFɩ TQTBbQp�Mɷ+? �THBF�+őX

ǭɠǫ �ã�±´î¡Ãîóã� �àÅ´Ã��¡
E�ʈ/v bQ7ir�`2 Kmbő Kői /2}MQp�Mɷ `�K2+ M2#Q }HQxQ}B- Fi2`Qm D2 M�?Hőʈ2MQ M� +2HFQ@
pQm bi�p#m �THBF�+2- i2/v �`+?Bi2Fim`mX S`Q iviQ ȹÍ2Hv D2 p?Q/Mû pvmʈőp�i DBʈ 2tBbimDő+ő
TǼő`mÍFv � M�pQ/vX ox?H2/2K F m`Í2Mő pvpőD2Mû?Q M�bi`QD2 D2 M2Dp?Q/MÿDȒő TǼő`mÍFQm
A*�P .Q+ Ryyky Ĝ J�Mm�H Q7 1H2+i`QMB+ 6HB;?i "�;b U16"bVX h�iQ TǼő`mÍF� Q#b�?mD2
bQm#Q` x�FH�/Mő+? TQʈ�/�pFɩ � TQbimTɩ T`Q 2H2Fi`QMB+Fû H2iQpû �FiQpFv � D2DB+? pɷpQDX
ox?H2/2K F iQKm- ʈ2 b2 D2/M� Q K�i2`B�Hv b2bi�pQp�Mû Q/#Q`MőFv- D2 TǼő`mÍF� HQ;B+Fv

ǫǩ
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bi`mFim`Qp�M� � p2 bpû TQ/bi�iÿ x`+�/Hő xpvFHQbiB � TQbimTv T`Q pɷpQD Q#2+Mû?Q bQ7i@
r�`2X S`Q pɷpQD TǼ2/KÿiMû �THBF�+2 D2 i�F B/2�HMőK x/`QD2K BM7Q`K�+ő B TǼ2b 7�Fi- ʈ2
D�FQ Q}+B�HMő 16" pvpőD2M� M2MőX

L2D/ɩH2ʈBiÿDȒő b2F+ő TǼő`mÍFv T`Q iviQ ȹÍ2Hv D2 TǼőHQ?� �- Q#b�?mDő+ő BM7Q`K�+2 TQ@
`�/2MbFû?Q `�xm iɷF�Dő+ő b2 TǼőKQ �THBF�+ő T`Q pɷTQÍ2i pɷFQMMQbiB M2#Q ?KQiMQbiB �
pvp�ʈ2MőX lp�/ő ÍH2MÿMő �`+?Bi2Fim`v �THBF�+2 � 7mMF+B D2/MQiHBpɷ+? KQ/mHɩX S`Q ȹÍ2Hv
pvpőD2Mû �THBF�+2 #vHQ pvpiQǼ2MQ mT`�p2Mû b+?ûK� /H2 iûiQ TǼő`mÍFvX S`2x2MiQp�MQ D2
M� Q#`�xFm 9XRX

a+?ûK� mp�/ő Tÿi x�FH�/Mő+? Í�biőX obimT `Qx?`�Mő ÍHQpÿFĜbi`QD U>JAV TǼ2/bi�pmD2
mʈBp�i2H2K M�pQH2Mû pbimTMő ?Q/MQiv T`Q x�KɷȒH2Mɷ pɷTQÍ2iX S`Q i2MiQ #HQF D2 DBʈ MmiMû
xőbF�i /�i� x /�i�#�x2 H2iBȒȣ- /QbimTMɷ+? ivTɩ H2iQmMɩ � D2DB+? FQMF`ûiMő+? `2;Bbi`�+ő
i�F- �#v bB mʈBp�i2H KQ?H xpQHBi TQʈ�/Qp�MQm _qu � bpɩD H2iQmMX .�H2 D2 MmiMû /2}MQp�i
K2i2Q`QHQ;B+Fû TQ/KőMFvX L�bH2/Mɷ T`Q+2b TǼ2/bi�pmD2 pɷTQÍ2i p2 pɷTQÍ2iMőK KQ/mHm
/Q Fi2`û?Q pbimTmDő mʈBp�i2HbFû ?Q/MQiv bTQHm b ?Q/MQi�KB x /�i�#�x2 H2iBȒȣ � H2iQmMɩ
� TQKQ+ő /�i x �6J T`Q /�Mɷ ivT H2iQmMm Ui`�Mb7Q`KQp�Mɷ+? /Q `QpMB+V D2 T`Qp2/2M
b�KQiMɷ pɷTQÍ2i � TǼőT�/Mû FQ`2F+2 QTÿi /H2 /B;Bi�HBxQp�Mû?Q �6JX oɷbH2/2F F�HFmH�+2
D2 T`Q xQ#`�x2Mő Q/2bH�M /Q >JA- F/2 D2 T`2x2MiQp�M Íőb2HMÿ � TǼőT�/Mÿ B ;`�}+Fv U:lAV
p TQ/Q#ÿ ;`�7m M2#Q DBMû?Q T`pFmX (Rd)

Vstup 
HMI

Databáze 
letišť a 

letounů

Výstup 
HMI

Výpočetní 
modul

Digitalizovaná 
data AFM

I�ã�ď¡Ã ǭɠǪɠ �`+?Bi2Fim`� �THBF�+2 T`Q pɷFQMMQbi /H2 16" TǼő`mÍFv

ǭɠǬ xÓÅ�� î¡�±ÌÓÅÓ¬´¶
�#v+?QK bTHMBHB 7mMFÍMő TQʈ�/�pFv x F�TBiQHv 9XR- D2 DBʈ Q/ x�Í�iFm pɷpQD2 MmiMû T`�@
+Qp�i b2 bT`�pMɷKB i2+?MQHQ;B2KB � TQbimTvX ov#ő`�i Kɩʈ2K2 x MÿFQHBF� KQʈMQbiő- D�F
+2HQm �THBF�+B TQDKQmi � i2/v x?Q/MQiBi- Fi2`� D2 T`Q pɷpQD TǼ2/KÿiMû �THBF�+2 M2D@
p?Q/MÿDȒőX S`Q `v+?Hɷ TǼ2?H2/ D2 F /BbTQxB+B BM7Q;`�}F� 9XkX

ǭɠǬɠǪ �ĉ�¡Å
S`pMő mp�ʈQp�MQm i2+?MQHQ;Bő D2 ipQ`#� K�F`� p M�bi`QDB JB+`QbQ7i 1t+2HX h�FQp� Ǽ2Ȓ2Mő
T`Q pɷTQÍiv DbQm M�xɷp�M� 1t+2H bT`2�/b?22iX C/2 p TQ/bi�iÿ Q HBbi b i�#mHF�KB M� Fi2`û

ǫǪ
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DbQm �THBFQp�Mv `QpMB+2 � 7mMF+2 Q#b�ʈ2Mû p #�HőFm 1t+2HX SǼB bT`�pMûK TǼőbimTm � DBbiû
/�p+2 T`Q;`�KQp�Mő b D�xvF2K oBbm�H "�bB+ i�FiQ Hx2 Ǽ2ȒBi B TQKÿ`Mÿ bHQʈBiû ȹHQ?vX L2@
pɷ?Q/Qm T`Q;`�Km 1t+2H pȒ�F D2 ȒT�iM� TQ/TQ`� M� KQ#BHMő+? x�Ǽőx2Mő+?X lʈBp�i2HbFû
T`QbiǼ2/ő 1t+2H iQiBʈ M2Mő M� /QivFQpû Q#`�xQpFv b K�HQm ȹ?HQTǼőÍFQm p?Q/Mû � KQʈMû
DbQm B T`Q#HûKv b FQKT�iB#BHBiQmX SQ/bi�iMɷK T`Q#HûK2K #v i�Fû #vH� /Bbi`B#m+2 �
�Fim�HBx�+2 i�FQpû?Q Ǽ2Ȓ2MőX aQm#Q` #v Kmb2H #ɷi Tm#HBFQp�M QMHBM2 � T`ɩ#ÿʈMÿ �Fim@
�HBxQp�M b iőK- ʈ2 #v #vH mʈBp�i2H Mm+2M FQMi`QHQp�i p2`xB- Fi2`Qm #v KÿH mHQʈ2MQm M�
bpûK x�Ǽőx2MőX

ǭɠǬɠǫ C�î´ăÌ¶ �àÅ´Ã��¡

SQF`QÍBH2DȒő i2+?MQHQ;Bő DbQm M�iBpMő �THBF�+2- Fi2`û DbQm pvmʈőp�Mv M� KQ#BHMő+? x�Ǽő@
x2Mő+? B /2bFiQT TQÍői�Íő+?X L�iBpMő �THBF�+2 DBʈ mKQʈƚmDő TQ?Q/HMû QpH�/�Mő M� /Q@
ivFQpûK /BbTH2DB- �pȒ�F TQFm/ #v #vHQ TQʈ�/Qp�MQ imiQ KQ#BHMő p2`xB �THBF�+2 bTmbiBi
i�Fû M� TQÍői�ÍB- pvbFviH #v b2 T`Q#HûK b FQKT�iB#BHBiQmX �THBF�+2 #v i�F Kmb2H� #ɷi
pvpBMmi� T`Q pȒ2+?Mv TH�i7Q`Kv xpH�Ȓȣ- +Qʈ D2 Í�bQpÿ B }M�MÍMÿ M�`QÍMûX JQʈMû pvm@
ʈBiő 2KmH�+2 KQ#BHMő p2`x2 M� /2bFiQT x�Ǽőx2Mő+? D2 M2bTQH2?HBpû- M�pő+ QpH�/�Mő p2`x2
T`Q /QivFQp� x�Ǽőx2Mő M� M2/QivFQpɷ+? Q#`�xQpF�+? M2Mő TǼőHBȒ TQ?Q/HMûX Sm#HBFQp�Mő
KQ#BHMő+? p2`xő �THBF�+ő D2 bTQD2MQ b TQ`i�Hv F iQKm m`Í2MɷKBX lp2Ǽ2DMÿMő D2 p�x�MQ
bHQʈBiɷK b+?p�HQp�MőK x2 bi`�Mv :QQ;H2 � TǼ2/2pȒőK �TTH2 � i�Fû MmiMQbiő Kői pɷpQ@
D�ǼbFɷ ȹÍ2i- +Qʈ D2 bTQD2MQ b TQTH�iFvX o TǼőT�/ÿ Tm#HBFQp�Mő �THBF�+2 D�FQ p2Ǽ2DMû DbQm
TQTH�iFv MBʈȒő- QT`QiB iQKm TQFm/ #v+?QK +?iÿHB �THBF�+B xTǼőbimTMBi D2M m`ÍBiû bFmTBMÿ
Ux�KÿbiM�M+ɩK- FHB2MiɩKV- D2 p TǼőT�/ÿ �THBF�+2 T`Q �TTH2 x�Ǽőx2Mő MmiMû pH�biMBi ȹÍ2i
1Mi2`T`Bb2- Fi2`ɷ D2 bTQD2M b pɷbQFɷKB `QÍMőKB TQTH�iFv- pBx i�#mHF� 9XRX (ke)

ǭɠǬɠǬ VãÓ¬ã¡ç´ăÌ¶ Ą¡�Óă� �àÅ´Ã��¡

�Hi2`M�iBpMőK TǼőbimT2K F pɷpQDB M�iBpMő+? �THBF�+ő DbQm �THBF�+2 r2#Qpû- M� Fi2`û D2
p TQbH2/Mő /Q#ÿ bQmbiǼ2/ÿM� p2HF� TQxQ`MQbiX .őFv pvmʈBiő i2+?MQHQ;Bő D�FQ D2 >hJG5
� *aa D2 x�DBȒiÿM iûKÿǼ B/2MiB+Fv px?H2/ � QpH�/�Mő M� pȒ2+? TH�i7Q`K�+?X q2#QpQm
�THBF�+ő D2 M�TǼőFH�/ i�Fû `2x2`p�ÍMő bvbiûK 6HvM2i- Fi2`ɷ T`QpQxmD2 bTQH2ÍMQbi 6 �A_X
h�FQpɷ TǼőbimT x�DBȒȣmD2 �Fim�HMQbi /�i- T`QiQʈ2 DbQm M2mbi�H2 pvxp2/�p�M� x2 b2`p2`mX
wǼ2DKQm M2pɷ?Q/Qm FH�bB+Fû?Q r2#m D2 MmiMQbi BMi2`M2iQpû FQM2FiBpBivX SQFm/ #v i2/v
x�Ǽőx2Mő mʈBp�i2H2 b D�Fû?QFQHBp /ɩpQ/m TǼ2ȒHQ /Q Q|BM2 `2ʈBKm- #vH� #v �THBF�+2 T�`�@
HvxQp�M�X

hmiQ pH�biMQbi r2#Qpɷ+? �THBF�+B D2 KQʈMQ QȒ2iǼBi MQpɷKB i`2M/v- Fi2`û b2 M� TQHB
r2#Qpɷ+? i2+?MQHQ;Bő p TQbH2/Mő+? H2i2+? Q#D2pBHvX P/ `QFm kyR8 D2 bTQH2ÍMQbiő :QQ;H2
/2}MQp�M TQD2K S`Q;`2bBpMő r2#Qp� �THBF�+2 Ĝ Sq�X h�iQ i2+?MQHQ;B2 /Q r2#Qpɷ+?
�THBF�+ő pM�Ȓő pH�biMQbiB M�iBpMő+? `2Ȓ2Mő- TǼB x�+?Qp�Mő pȒ2+? pɷ?Q/ r2#mX SǼB pɷpQDB
�THBF�+2 i2/v #vH� pvmʈBi� i�iQ i2+?MQHQ;B2 � /�HȒő M�bi�p#v mp2/2Mû /�H2X (keĜkd)

ɠ Vy� D2 D�F DBʈ #vHQ mp2/2MQ i2+?MQHQ;B2 `QxȒBǼmDő+ő Q#vÍ2DMû r2#Qpû �THBF�+2X h�iQ
`QxȒőǼ2Mő bTQÍőp�Dő p MQpɷ+? 7mMF+ő+? r2#Qpɷ+? T`Q?Hőʈ2Íɩ- D�FQ DbQm b2`pB+2 rQ`F2`b
9X8XR � r2#Qpû �THBF�ÍMő K�MB72biv 9X8Xk- Fi2`û �THBF�+B TǼB/�p�Dő 7mMF+2 ivTB+Fû T`Q
#ÿʈM� M�iBpMő Ǽ2Ȓ2MőX oɷpQD�ǼB :QQ;H2- Fi2Ǽő iviQ K2iQ/QHQ;B2 pɷpQD2 bQ7ir�`m x�@
p�/ÿDő mp�/ő MÿFQHBF pH�biMQbiő Sq�, i�FQpû �THBF�+2 DbQm T`Q;`2bBpMő- i2/v 7mM;mDő
pȒ2K mʈBp�i2HɩK M� pȒ2+? x�Ǽőx2Mő+?- `2bTQMxBpMő- D2HBFQʈ D2 xQ#`�x2Mő bi`�MFv mxTɩ@
bQ#2MQ `ɩxMɷK x�Ǽőx2MőK � /�H2 i�Fû M2x�pBbHû M� TǼBTQD2Mő F BMi2`M2im /őFv pvmʈBiő
b2`pB+2 rQ`F2`bX h�FQpû �THBF�+2 DbQm iûʈ BMbi�HQp�i2HMû � D2 KQʈMû D2 bTQmȒiÿi x /Q@
KQpbFû bi`�MFv i�F- D�FQ M�iBpMő �THBF�+2 bi�ʈ2Mû x TQ`i�Hm �TT aiQ`2 ÍB :QQ;H2
SH�vX (keĜk3)

ǫǫ
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ɠ xó¡ɠÁç D2 7`�K2rQ`F U�THBF�ÍMő `�K2+V- Fi2`ɷ bHQmʈő F x�Q#�H2Mő +2Hû?Q pɷpQD2 �THBF�+2X
S`Q pɷpQD �THBF�+2 D2 iQ p2HB+2 /ɩH2ʈBiɷ T`p2F- T`QiQʈ2 F 7mMF+őK xM�ÍFQp�+ő?Q D�xvF�
D�FQ D2 >hJG TǼB/�p� T`pFv HQ;BFv � `Qx?Q/Qp�+ő+? K2+?�MBbKɩ /őFv x�FQKTQMQp�Mő
D�xvF� C�p�a+`BTi- D�F mʈ M�TQpő/� M�x2p iQ?QiQ 7`�K2rQ`FmX (kN)ɠ xó¡î´«Ċ D2 M�bi�p#� M� 7`�K2rQ`F om2XDbX S`Q pɷpQD mʈBp�i2HbFû?Q T`QbiǼ2/ő D2 iQ /ɩH2@
ʈBiɷ x/`QD FQKTQM2Mi D�FQ DbQm iH�ÍőiF�- i2ti#Qtv- i�#mHFv � TQ/Q#Mû Í�biB �THBF�+2-
Fi2`û x�DBȒȣmDő bT`�pMû >JAX C2/M� b2 i2/v p TQ/bi�iÿ Q FMB?QpMm D2/MQiHBpɷ+? T`pFɩ
b2 Fi2`ɷKB mʈBp�i2H �THBF�+2 T`�+mD2X aQmÍ�biő F�ʈ/û?Q T`pFm D2 i�Fû TQ/`Q#M� /QFm@
K2Mi�+2 � TǼőFH�/v mʈBiő B b2 x/`QDQpɷKB FƦ/vX C2 i2/v KQʈMû TQbimTQp�i K2iQ/Qm
�M�HQ;B2- Fi2`� KMQ?/v Ȓ2iǼő Í�bX (jy)ɠ B�î¡ã´�Å �¡ç´¬Ì D2 ;`�}+Fɷ FQM+2Ti bTQH2ÍMQbiB :QQ;H2 mTH�iƚmDő+ő b2 Q/ `QFm kyR9X
*őH2K D2 bD2/MQ+2Mő � xTǼ2?H2/MÿMő r2#m D�FQ i�FQpû?QX J�i2`B�H /2bB;M K� TɩbQ#Bi
TǼB`Qx2Mÿ � TQbvFiQp�i `QpMQp�?m K2xB 7mMFÍMQbiő � pBxm�HMőK /QDK2KX C2/MQiHBpû
T`pFv mʈBp�i2HbFû?Q T`QbiǼ2/ő K�Dő 7mM;Qp�i TQ/Q#Mÿ D�FQ HBbi T�Tő`m- Fi2`ɷ D2 KQʈMQ
TǼ2FH�/�i- `ɩxMÿ ip�`Qp�i � i�Fû p`?� biőMX L� x�FH�/ÿ iÿ+?iQ TQ/Q#MQbiő D2 T�F T`Q
mʈBp�i2H2 T`�+2 b i�FQpɷK T`QbiǼ2/őK TǼőD2KM� � TɩbQ#ő TǼB`Qx2MÿX .M2b b2 b iőKiQ
;`�}+FɷK FQM+2Ti2K DBʈ M� r2#m Kɩʈ2K2 b2iF�i #2ʈMÿ- �ȣ mʈ b2 D2/M� Q K�BHQpû?Q
FHB2Mi�- xT`�pQ/�DbFû TQ`i�Hv M2#Q bQ+B�HMő bőȣ2X P/ bpû?Q mp2/2Mő b2 iQiBʈ bi�H BMi2`M2@
iQpɷK bi�M/�`/2KX EQKTQM2iv x FMB?QpMv om2iB7v pvmʈBiû T`Q bi�p#m mʈBp�i2HbFû?Q
T`QbiǼ2/ő i2MiQ bi�M/�`/ b�KQxǼ2DKÿ pvmʈőp�DőX (jR)

Excel script spreadsheet 
• stávající řešení pro výpočet hmotnosti a vyvážení
• špatná podpora na mobilních zařízeních
• téměř nemožná správa a distribuce aktualizací

Nativní mobilní aplikace
• spolehlivé řešení a přehledné uživatelské prostředí
• složitá a nákladná distribuce
• problematická emulace pro desktop zařízení

Progresivní webová aplikace
• multiplatformní se vzhledem nativní aplikace
• offline funkčnost a snadná distribuce
• relativně nová a neověřená technologie

I�ã�ď¡Ã ǭɠǫɠ SǼ2?H2/ x�FH�/Mő+? i2+?MQHQ;Bő

:QQ;H2 SH�v �TT aiQ`2
o2Ǽ2DMɷ ȹÍ2i k8 0 NN 0 f `QF
EQ`TQ`�iMő ȹÍ2i k8 0 kNN 0 f `QF

c��óÅÃ� ǭɠǪɠ SǼ2?H2/ TQTH�iFɩ x� pɷpQD�ǼbFɷ ȹÍ2i T`Q /Bbi`B#m+B �THBF�+őX (jkĜjj)

ǫǬ
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ǭɠǭ #ãÓÌîɰ¡Ì�
h�iQ Í�bi T`�+2 TQTBbmD2 T`Qp2/2Mɷ M�p`? � `2�HBx�+B pȒ2+? T`pFɩ mʈBp�i2HbFû?Q mʈBp�@
i2HbFû?Q T`QbiǼ2/ő �THBF�+2X C2/M� b2 Q T`pFv b2 Fi2`ɷKB mʈBp�i2H TǼőKQ T`�+mD2- i2/v
`Qx?`�Mő ÍHQpÿFĜbi`QD U>JAVX

ǭɠǭɠǪ hđ´ă�î¡ÅçÃ¢ ãÓď±ã�Ì¶
S`Q �THBF�+B #vH p2 7�xB M�p`?m pvipQǼ2M pɷpQDQpɷ /B�;`�K- Fi2`ɷ xM�xQ`ƚmD2 #ÿ? �THB@
F�+2 � T`ɩ+?Q/ mʈBp�i2H2K- mp2/2M D2 M� Q#`�xFm 9XjX SQ M�Íi2Mő �THBF�+2 D2 mʈBp�i2HB
TǼ2/HQʈ2MQ K2Mm b2 b2xM�K2K pɷ`Q#+ɩX SQ pɷ#ÿ`m pɷ`Q#+2 DbQm x /�i�#�x2 M�Íi2Mv
`2;Bbi`�+2 pȒ2+? mHQʈ2Mɷ+? H2iQmMɩ- /H2 TQǼ�/ő D�Fû K�Dő p bvbiûKm 6HvM2iX SQiû +Q bB
mʈBp�i2H pv#2`2 FQMF`ûiMő `2;Bbi`�+B- D2 mʈBp�i2HbFû T`QbiǼ2/Mő TǼ2TMmiQ M� F�`im ǲAM7QǳX
L� iûiQ F�`iÿ D2 M�Íi2M� BHmbi`�ÍMő 7QiQ;`�}2 /�Mû?Q ivTm H2iQmMm � xQ#`�x2M� DbQm
/�i� M�H2ʈő+ő /QivÍMû `2;Bbi`�+BX _2;Bbi`�+2 pv#`�Mû?Q H2iQmMm D2 TQ +2HQm /Q#m #ÿ?m
�THBF�+2 BM/BFQp�M� p ?Q`MőK T�bm F�`2i mT`QbiǼ2/X SǼB FHBFm M� i2MiQ M�TBb- D2 �THBF�+2
x Fi2`ûFQHBp Í�biB �THBF�+2 pʈ/v TǼ2TMmi� xTÿi M� F�`im ǲAM7QǳX L� iûiQ F�`iÿ D2 /�H2
pvTb�M ivT H2iQmMmX J2xB xQ#`�xQp�Mû BM7Q`K�+2 T�iǼő JhPq- "1q � /�HȒő ?KQi@
MQbiB p?Q/Mû T`Q /�Mɷ ivT H2iQmMmX .�H2 D2 mp2/2M ivT p`imH2 � m`Í2Mő H2iQmMm- i2/v
x/� D2 +2`iB}FQp�Mɷ � pv#�p2Mɷ T`Q T`QpQx x� T`�pB/2H A6_- o6_ M2#Q i�Fû o6_ MQ+X
lp2/2MQ D2 iûʈ bû`BQpû ÍőbHQ H2iQmMmX

o2 bTQ/MőK T�bm F�`2i D2 M�#őx2MQ MÿFQHBF TQHQʈ2F T`Q pQH#m 7�x2 H2imX SQ pɷ#ÿ`m 7�x2
D2 T`QbiǼ2/ő TǼ2TMmiQ M� F�`im b pɷTQÍiv- p2 Fi2`û Kmbő #ɷi /H2 ivTm pɷFQMMQbiMő +?�`�F@
i2`BbiBFv M�pQH2Mv pbimTMő ȹ/�D2 D�FQ D2 pxH2iQp� ?KQiMQbi hPq- TǼBbi�p�+ő ?KQiMQbi
Gq � M2#Q +2HFQp� ?KQiMQbi H2iQmMm :q- Fi2`� b2 TQmʈőp� T`Q ȹÍ2Hv pɷTQÍiɩ pɷFQM@
MQbiB M� i`�ȣBX .�H2 mʈBp�i2H Kmbő M�pQHBi p TǼőT�/ÿ pxH2im- ÍB TǼBbi�Mő /`�?m p mʈőp�Mő
� i�Fû bi�p iûiQ /`�?v T`Q �THBFQp�Mő bT`�pMɷ+? 7�FiQ`ɩX

SQ x�/�Mő /�HȒő+? TǼőT�/Mɷ+? BM7Q`K�+ő Q �Fim�HMőK pÿi`m- i2THQiÿ � iH�Fm p TQ/Q#ÿ
ZL> D2 T`Qp2/2M pɷTQÍ2i � pɷbH2/Fv DbQm T`2x2MiQp�Mv p b2F+B ǲamKK�`vǳX l pxH2iQ@
pɷ+? � TǼBbi�p�+ő+? +?�`�Fi2`BbiBF D2 pɷbH2/2F xQ#`�x2M B p TQ/Q#ÿ D2/MQ/m+?û?Q ;`�7m-
p2 Fi2`ûK D2 KQʈMû pBxm�HMÿ TQ`QpM�i TQmʈBi2HMû /ûHFv /`�?Qpû?Q bvbiûKm � pɷbH2/Mû
TQiǼ2#Mû /ûHFvX

.ɩH2ʈBiQm bQmÍ�biő mʈBp�i2HbFû?Q T`QbiǼ2/ő D2 Í2`p2Mû iH�ÍőiFQ ǲSHmbǳ- Fi2`û Qi2pǼ2
D2/MQ/m+?û K2Mm T`Q TǼ2TőM�Mő px?H2/m T`QbiǼ2/ő � /�H2 i�Fû 2tTQ`i pɷbH2/Fɩ- ÍB TǼőbimT
F2 F�`iÿ b2 bi`mÍMɷKB /Q/�i2ÍMɷKB BM7Q`K�+2KB D�FQ D2 /�imK 272FiBpBiv � TǼőT�/Mû
TQmÍFv � mTQxQ`MÿMő T`Q bT`�pMû TQmʈőp�Mő �THBF�+2X L�p`�i x Fi2`ûFQHBp Í�biB �THBF�+2
/Q b2xM�Km H2iQmMɩ D2 KQʈMɷ TQ FHBFMmiő M� iH�ÍőiQ ǲ>�M;�`ǳ p T`�pûK ?Q`MőK `Q?mX
AHmbi`�ÍMő bMőKFv x mʈBp�i2HbFû?Q T`QbiǼ2/ő DbQm F /BbTQxB+B p TǼőHQx2 *X

ǫǭ
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Seznam letounů
„Hangár“

Zobrazení seznamu registrací
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Info karta
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I�ã�ď¡Ã ǭɠǬɠ oɷpQDQpɷ /B�;`�K Ĝ mʈBp�i2HbFɷ T`ɩ+?Q/ �THBF�+ő

ǭɠǭɠǫ $ã�ĕ�Ãċ �¡ç´¬Ì

S`Q bT`�pMQm 7mMF+B F�ʈ/û?Q mʈBp�i2HbFû?Q T`QbiǼ2/ő D2 /ɩH2ʈBiɷ p?Q/Mɷ TǼőbimT F2
;`�}+FûKm xT`�+Qp�Mő- Fi2`ɷ x�DBbiő bM�/MQm Q`B2Mi�+B � TǼőD2KMQm T`�+B b M�bi`QD2KX
w�FH�/MőK x/`QD2K BM7Q`K�+ő � BMbTB`�+2 #vHv TǼ2/2pȒőK DBʈ 2tBbimDő+ő bvbiûKv T`QpQ@
xQp�Mû p �hP 6 �A_X w2DKûM� r2#Qpû bi`�MFv- TH�F�iv- K�Mm�Hv � /�HȒő iBbFQpBMv- �H2
M�TǼőFH�/ B #�`2pM� b+?ûK�i� H2iQmMɩX

ǫǮ
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�#v #vH� TQmʈBi� ;`�}F� Fp�HBiMő � mKQʈƚQp�H� `2bTQMxBpMő /2bB;M- i2/v T`QpQx M�
x�Ǽőx2Mő+? b `ɩxMɷK `QxHBȒ2MőK- D2 /ɩH2ʈBiû TQmʈői p2FiQ`QpQm ;`�}Fm- Fi2`� bB TǼB xpÿi@
ȒQp�Mő x�+?Qp�p� Fp�HBimX

PT`QiB `�bi`Qpû ;`�}+2- F/2 D2 Q#`�x2F TQTb�M TQKQ+ő ?Q/MQi D2/MQiHBpɷ+? #Q/ɩ
UTBt2HɩV D2 p2FiQ`Qp� ;`�}F� b2bi�p2M� x K�i2K�iB+Fɷ+? ȹip�`ɩ D�FQ DbQm TǼőKFv- FǼBpFv
� KMQ?Qȹ?2HMőFvX h�FQpɷ x�TBb BM7Q`K�+2 i�Fû Í�biQ x�#ő`� KûMÿ Kőbi� M� ȹHQʈBȒiB- +Qʈ
D2 T`Q `v+?Hû M�Íői�Mő �THBF�+2 /ɩH2ʈBiûX S`Q ipQ`#m BFQM � /�HȒő+? BHmbi`�+ő #vHQ TQmʈBiQ
T`Q;`�Km �/Q#2 AHHmbi`�iQ` 9X9 � pɷbH2/Mû bQm#Q`v 2tTQ`iQp�Mv p2 7Q`K�im bp;X

I�ã�ď¡Ã ǭɠǭɠ S`QbiǼ2/ő T`Q;`�Km �/Q#2 AHHmbi`�iQ`

ovipQǼ2M� #vH� BFQM� �THBF�+2 b HQ;2K bTQH2ÍMQbiB 6 �A_ � /�H2 T`pFv mʈBp�i2HbFû?Q
T`QbiǼ2/ő T`Q M�pB;�+B p �THBF�+BX C2/MQiHBpû Í�biB pɷTQÍiɩ K2xB Fi2`ɷKB b2 TǼ2TőM� M�
bTQ/Mő- pʈ/v pB/Bi2HMû F�`iÿ- DbQm xM�xQ`MÿMv Q/TQpő/�Dő+őKB Q#`�xFvX S`Q 7�x2 H2im
#vHv pvipQǼ2Mv BHmbi`�+2 b2 bivHBxQp�MɷK H2iQmM2K h2+M�K Skyyeh- Fi2`ɷ D2 pH�DFQpQm
HQ/ő ȒFQHvX

I�ã�ď¡Ã ǭɠǮɠ GQ;Q I�ã�ď¡Ã ǭɠǯɠ >�M;�` I�ã�ď¡Ã ǭɠǰɠ q�"

I�ã�ď¡Ã ǭɠǱɠ oxH2i I�ã�ď¡Ã ǭɠǲɠ 1M@`Qmi2 I�ã�ď¡Ã ǭɠǪǩɠ SǼBbi�Mő

ǫǯ
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ǭɠǭɠǬ ��ãÃ ËÓ�¡
hK�pɷ `2ʈBK D2 /M2b DBʈ iûKÿǼ bi�M/�`/Mő pH�biMQbi mʈBp�i2HbFɷ+? `Qx?`�MőX C2?Q BK@
TH2K2Mi�+2 mʈBp�i2HB mKQʈƚmD2 TǼ2TMmiő T`QbiǼ2/Mő �THBF�+2 /Q px?H2/m b iK�pȒőKB
#�`p�KBX o TQbi�iÿ /QD/2 F BMp2`xB #�`2p- F/v #őHû TQx�/ő M�?`�/ő iK�pû iƦMv Ȓ2/û-
ÍB Í2`M� #�`p�X h�FQpû #�`2pMû b+?ûK� bMBʈmD2 BMi2MxBim pvx�ǼQp�Mû?Q bpÿiH� � im/őʈ
KûMÿ mM�pmD2 QÍB � Ȓ2iǼő #�i2`BB KQ#BHMő+? x�Ǽőx2MőX oÿiȒBM� THQ+? i2/v Q#b�?mD2 iK�pû
iƦMv TǼB x�+?Qp�Mő /Qbi�i2ÍMQ?Q FQMi`�bim /ɩH2ʈBiû?Q T`Q }HBxQ}B J�i2`B�H .2bB;MX E
D2?Q BKTH2K2Mi�+B #vHQ pvmʈBiQ DBʈ BMi2;`Qp�Mû?Q Ǽ2Ȓ2Mő p `�K+B FQKTQM2Mi om2iB7v `2@
bT2FimDő+ő J�i2`B�H .2bB;M- pBx x/`QDQpɷ FƦ/X S`Q TǼ2TőM�Mő iK�pû?Q `2ʈBKm p :lA #vHQ
pvmʈBiQ K2Mm THQpQm+ő?Q iH�ÍőiF�X L�pQH2Mɷ bi�p D2 mHQʈ2M p T`Q?Hőʈ2ÍB M� x�Ǽőx2Mő mʈB@
p�i2H2- F/2 D2 m+?Qp�M p D�p�@b+`BTiQpûK ȹHQʈBȒiB HQ+�HaiQ`�;2X L�bi�p2Mő D2 i�F p�x�MQ
M� FQMF`ûiMő x�Ǽőx2MőX SQ `2bi�`m �THBF�+2 D2 BM7Q`K�+2 pvxp2/Mmi� x ȹHQʈBȒiÿ � p FƦ/m
`2T`2x2MiQp�M� T`QKÿMMQm /�`FJQ/2X h�iQ T`QKÿMM� M�#ɷp� ?Q/MQiv i`m2 UR 4 `2ʈBK
x�TMmiV- ÍB 7�Hb2 Uy 4 `2ʈBK pvTMmiVX o2 x/`QDQpûK FƦ/m DbQm /�H2 M�bi�p2Mv �i`B#miv
T`Q FQM};m`�+B #�`2pX "�`2pMû b+?ûK� TǼB#HBʈMÿ Q/TQpő/� iK�pûKm `2ʈBKm- Fi2`ɷ TQ@
mʈőp� �TTH2 BPa ÍB �THBF�+2 J2bb2M;2`X _Qx/őH K2xB #�`2pMɷKB `2ʈBKv D2 T`2x2MiQp�M
p TǼőHQx2 *X (jy- j9)

/�`FJQ/2arBi+?U/�`FJQ/2V &
i?BbX0pm2iB7vXi?2K2X/�`F 4 /�`FJQ/2c
H2i K2i�h?2K2*QHQ` 4 /Q+mK2MiX[m2`va2H2+iQ`UǬK2i�(M�K24i?2K2@+QHQ`)ǬVc
K2i�h?2K2*QHQ`Xb2i�ii`B#mi2UǬ+QMi2MiǬ- /�`FJQ/2 \ ǬOR+R+R2Ǭ,ǬO666666ǬVc
K2i�h?2K2*QHQ` 4 /Q+mK2MiX[m2`va2H2+iQ`U
ǬK2i�(M�K24�TTH2@KQ#BH2@r2#@�TT@bi�imb@#�`@bivH2)Ǭ

Vc
K2i�h?2K2*QHQ`Xb2i�ii`B#mi2U
Ǭ+QMi2MiǬ-
/�`FJQ/2 \ Ǭ#H�+F@i`�MbHm+2MiǬ , Ǭ/27�mHiǬ

Vc
/Q+mK2MiX#Q/vXbivH2X#�+F;`QmM/*QHQ` 4 /�`FJQ/2 \ ǬOR+R+R2Ǭ , ǬO666666Ǭc

'

ǭɠǭɠǭ �ĉàÓãî ăċçÅ¡�Ãā
C2/MőK x M2D/ɩH2ʈBiÿDȒő+? 7mMFÍMő+? TQʈ�/�pFɩ M� �THBF�+B T�iǼő BKTH2K2Mi�+2 2tTQ`im
pɷbH2/FɩX

ox?H2/2K F pvmʈBiő p H2i2+Fû ȒFQH2 D2 TǼ2/TQFH�/ T`Q pvmʈBiő pɷbimTm x 2tTQ`im TǼ2@
/2pȒőK p `�K+B TǼ2/H2iQpû TǼőT`�pv bim/2Mi� Ĝ #`B2}M;mX h�FQpɷK pɷbimT2K x �THBF�+2
Kɩʈ2 #ɷi T`Qbiɷ i2ti b pɷTBb2K xDBȒiÿMɷ+? ?Q/MQi M�TǼőFH�/ p TQ/Q#ÿ D2/MQ/m+?û?Q
i2tiQpû?Q bQm#Q`m- Fi2`ɷ D2 p?Q/Mɷ x /ɩpQ/m FQKT�iB#BHBiv � TǼ2MQbBi2HMQbiBX L2pɷ?Q/�
i�FQpû?Q Ǽ2Ȓ2Mő #v bTQÍőp�H� p KQʈMû M2+?iÿMû KQ/B}F�+B i2tiQpû?Q bQm#Q`mX

6Q`K�i2K- Fi2`ɷ M2Hx2 bM�/MQ TQxKÿMBi- �H2 x�`Qp2ƚ DBʈ B TQ/H2 M�xpm bTHƚmD2 F`B@
iû`BmK TǼ2MQbMQbiB D2 S.6- i2/v Mÿ+Q b ÍőK b2 p BM7Q`K�iB+2 b2iF�p�K2 iûKÿǼ /2MMÿX
S`Q BKTH2K2Mi�+B #vHQ pvmʈBiQ Ǽ2Ȓ2Mő #`BibFɷ+? pɷpQD�Ǽɩ S�`�HH�tX C2DB+? Ca FMB?QpM�
DbS.6 T`Q ;2M2`Qp�Mő S.6- D2 p2HB+2 TQp2/2Mû Ǽ2Ȓ2MőX (j8)

S`BK�`Mő Í�bi BKTH2K2Mi�+2 D2 BMB+B�HBx�+2 b�KQiMû 7mMF+2 T`Q iBbF /Q S.6X 6mMF+2
T`BMiS.6 TǼBDK2 mʈBp�i2HbF� pbimTMő /�i� � T`Q pɷTQÍ2i � bQmpBb2Dő+ő pɷbH2/Fv � i�Fû
FQMF`ûiMő `2;Bbi`�+B H2iQmMm bTQHm b "1q iQ?QiQ H2iQmMmX SQiû pvipQǼő T`pMő bi`�MFm
/QFmK2Mim b2 bivHBxQp�MɷK x�?H�pőKX .Q iQ?QiQ x�?H�pő D2 p2Tb�M� `2;Bbi`�+2 x T�`�@
K2i`m ǲTH�M2ǳ � Í�bQpû `�xőiFQ x 7mMF+2 /�i2hQai`BM;- pBx 9X8XRyX
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T`BMiS.6 U/�i�- TH�M2- "1qV &
H2i i2KT
H2i M2rS�;2 4 7�Hb2c
H2i /Q+ 4 M2r DbS.6UVc
H2i / 4 M2r .�i2UVc
/Q+Xb2i.Q+mK2MiS`QT2`iB2bU&

iBiH2, TH�M2 Y Ǭ@Ǭ Y 6Hv*�H+X/�i2hQai`BM;U/V
'Vc
/Q+ 4 `2M/2`h2KTH�i2U/Q+- /- TH�M2- M2rS�;2Vc
H2i v 4 98c

hBbF ?Q/MQi x T`Qp2/2Mɷ+? pɷTQÍiɩ x�DBȒȣmDő /�HȒő #HQFv FƦ/m T`Q Q#bHm?m FMB?QpMv
DbS.6X .ɩH2ʈBiû D2 iBbFMQmi D2M /�i� x F�`2i- F/2 b2 M�+?�xő pɷbH2/FvX SQFm/ b2 M� F�`iÿ
MÿD�Fû pɷbH2/Fv M�+?�xő- /ûHF� TQH2 b mHQʈ2MɷKB pɷbH2/Fv D2 M2MmHQp�X SQ bTHMÿMő iûiQ
TQ/KőMFv DbQm D2/MQiHBpû TQHQʈFv x TQH2 pvb�x2Mv TQKQ+ő bQmǼ�/MB+ t- v /Q S.6X L�
FQM+B 7mMF+2 T`Q 2tTQ`i pɷbH2/Fɩ D2 +2Hɷ bQm#Q` S.6 mHQʈ2M � /Q DKûM� bQm#Q`m pHQʈ2M
M�x2p `2;Bbi`�+2 FQMF`ûiMő?Q H2iQmMm bTQHm b Í�bQpɷK `�xőiF2KX lF�xF� 2tTQ`iQp�Mû?Q
S.6 D2 p TǼőHQx2 *X

B7 UP#D2+iXF2vbU/�i�XG.X`2bmHibVXH2M;i? = yV &
B7 UM2rS�;2V &

/Q+ 4 `2M/2`h2KTH�i2U/Q+- /- TH�M2- i`m2Vc
' 2Hb2 &

M2rS�;2 4 i`m2c
'
/Q+Xb2ih2ti*QHQ`UǬOyyyyyyǬVc
/Q+Xb2i6QMiaBx2UReVc
/Q+Xb2i6QMihvT2UǬ#QH/ǬVc
/Q+Xi2tiUǬG�M/BM; T2`7Q`K�M+2Ǭ- R8- vVc
/Q+Xb2i6QMiaBx2URRVc
v Y4 3c
i2KT 4 2tTQ`i_quU/Q+- v- /�i�XG.X`rv- ǬG.ǬV
/Q+ 4 i2KT(y)
v 4 i2KT(R)
i2KT 4 2tTQ`iJ2i2QU/Q+- v- /�i�XG.XK2i2QV
/Q+ 4 i2KT(y)
v 4 i2KT(R)
/Q+Xb2i6QMihvT2UǬ#QH/ǬVc
/Q+Xi2tiUǬamKK�`vǬ- ky- vVc
/Q+Xb2i6QMihvT2UǬMQ`K�HǬVc
v Y4 3c
/Q+Xi2tiUG., 0&/�i�XG.X`2bmHibXG.' K- k8- vVc
v Y4 3c
/Q+Xi2tiUG_, 0&/�i�XG.X`2bmHibXG_' K- k8- vVc
v 4 98c

'
/Q+Xb�p2UTH�M2 Y Ǭ@Ǭ Y 6Hv*�H+X/�i2hQai`BM;U/V Y ǬXT/7ǬVc
'
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ǭɠǭɠǮ ��ã¡ăÌ¢ ÃÔ�Óă�Ì¶
"�`2pMû FƦ/Qp�Mő p mʈBp�i2HbFɷ+? T`QbiǼ2/ő+? bHQmʈő F2 xpɷ`�xMÿMő /ɩH2ʈBiɷ+? BM7Q`K�+ő
� +2HFQpû H2TȒő BMi2`�F+B K2xB �THBF�+ő � mʈBp�i2H2KX SQmʈBiő #�`2p D2 KBKQ DBMû /2}MQ@
p�Mû p A*�P K�Mm�Hm T`Q 16"X SǼőbHmȒM� Í�bi iQ?QiQ /QFmK2Mim mp�/ő /QTQ`mÍ2Mő
T`Q TQmʈBiő #�`2p i�FiQ, Ì2`p2M� #�`p� #v KÿH� #ɷi TQmʈBi� T`Q B/BF�+B M� ȹ`QpMB p�`Q@
p�MőX ʇHmi� �K#2` UD�Mi�`Qp�V #�`p� #v T�F KÿH� BM/BFQp�i TQ/KőMFv- F/v D2 x�TQiǼ2#ő
xpɷȒ2Mû QT�i`MQbiBX (Rd)

o �THBF�+B #vHv iviQ TQxM�iFv x�ÍH2MÿMv /Q BM/BF�+2 TǼ2F`QÍ2Mő T`QpQxMő+? ?Q/MQi
H2iQmMɩ- Tm#HBFQp�Mɷ+? /�i p �6J � i�Fû T`Q QxM�Í2Mő TQ/KőM2F- Fi2`û TǼ2F`�ÍmDő
TQpQH2Mû HBKBiv /H2 aPS H2i2+Fû ȒFQHv 6 �A_X hviQ TǼőbMÿDȒő HBKBiv b2 pxi�?mDő M� bƦHQ
H2iv ʈ�FɩX PK2xmDő K�tBK�HMő i2THQim P�h M� MBʈȒő M2ʈ 25¶

C � /�H2 ȹp�/ő QK2x2Mő M�
bHQʈFv pÿi`mX J�tBK�HMő Í2HMő pői` `2H�iBpMÿ F _qu ÍBMő 20kt � #QÍMő bHQʈF� U+`QbbrBM/V
D2 QK2x2M� M� M2DpɷȒ2 4ktX hviQ TQxM�iFv #vHv x�?`Mmiv /Q #�`2pMû?Q FƦ/Qp�Mő p
�THBF�+BX SǼB pHQʈ2Mő ?Q/MQiv pvȒȒő M2ʈ D2 HBKBi T`Q bƦHQ H2iv D2 T`p2F x#�`p2M ʈHmiQm
#�`pQm � TǼB TǼ2F`QÍ2Mő T`QpQxMő+? HBKBiɩ H2iQmMm D2 TQmʈBi� #�`p� Í2`p2M�X SǼ2F`QÍ2Mő
K�tBK�HMő /2KQMbi`Qp�Mû #QÍMő bHQʈFv mp2/2Mû �6J D2 `QpMÿʈ BM/BFQp�MQ Í2`p2MQm
#�`pQmX (je)

SǼBHQʈ2Mɷ FƦ/ T`Qp2/2 D2/MQ/m+?û TQ`QpM�Mő bTQÍői�Mɷ+? bHQʈ2F pÿi`m- pBx 9X8Xe- b
Q/TQpő/�Dő+őKB HBKBivX o TǼőT�/ÿ- ʈ2 D2 /2i2FQp�MQ TǼ2F`QÍ2Mő- M�bi�pő m /�Mû?Q T`pFm
mʈBp�i2HbFû?Q T`QbiǼ2/ő �i`B#mi T`Q TǼőbHmȒMQm #�`pmX SǼB TǼ2F`QÍ2Mő ?Q/MQiv #QÍMő?Q
pÿi`m 4kt i2/v T`p2F TǼ2TM2 /Q ʈHmiû #�`pv �K#2` D�FQ M� Q#`�xFm 9XRR � TǼB ?Q/MQiÿ
#QÍMő?Q pÿi`m pÿiȒő?Q M2ʈ 15kt D2D TǼ2TM2 /Q Í2`p2Mû- D�F D2 mF�x�MQ M� Q#`�xFm 9XRkX

B7 UJ�i?X�#bUi?BbX/�i�XsqV = R8V &
i?BbXtqBM/_mH2 4 Qmiai`BM;c
i?BbXrBM/q�`M 4 7�Hb2c

' 2Hb2 B7 U
J�i?X�#bUi?BbX/�i�XsqV = 9 %%
i?BbX/�i�X>q I y %%
i?BbX/�i�X>q = ky

V &
i?BbXtqBM/_mH2 4 Qmiai`BM;c
i?BbXrBM/q�`M 4 i`m2c

' 2Hb2 &
i?BbXtqBM/_mH2 4 i`m2c

'

S`Q BM/BF�+B TǼ2F`QÍ2Mő HBKBim- F/v mʈBp�i2H x�/� i2THQim P�h 25¶
C � pő+2- D2 pvmʈBiQ

bi2DMû HQ;BFv TQ`QpM�Mő � i�Fû xQ#`�x2Mő- pBx 9XRRX

,2``Q`4Ǭi?BbX/�i�XP�h =4 k8Ǭ

ǫǲ
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I�ã�ď¡Ã ǭɠǪǪɠ SǼ2F`QÍ2Mő aPS HBKBiɩ T`Q
bƦHQ H2iv ʈ�Fɩ

I�ã�ď¡Ã ǭɠǪǫɠ SǼ2F`QÍ2Mő /2KQMbi`Qp�Mû
bHQʈFv #QÍMő?Q pÿi`m

ǭɠǮ ���Ãɰ¡Ì�
.`m?� Í�bi BKTH2K2Mi�+2 b2 x�KÿǼmD2 M� 7mMF+2 � K2iQ/v TQmʈBiû T`Q pɷTQÍiv T`Q#ő@
?�Dő+ő ǲp TQx�/őǳ �THBF�+2 � i�Fû D2 TQTb�MQ x�p2/2Mő pȒ2+? 7mMF+ő �THBF�+2 ivTm Sq�X
o M�bH2/mDő+ő+? Í�bi2+? mp2/2Mû � TQTb�Mû Í�biB �THBF�+2 #vHv pv#`�Mv D�FQ M2DTQ/bi�i@
MÿDȒő � M2Dx�DőK�pÿDȒő T`Q imiQ T`�+BX

ǭɠǮɠǪ ,ËàÅ¡Ë¡Ìî��¡ Vy�
S`Q pvmʈBiő i2+?MQHQ;B2 Sq� D2 MmiMû T`Qpûbi pȒ2+?Mv ȹFQMv bTQD2Mû b KQ/B}F�+ő
#ÿʈMû r2#Qpû �THBF�+2 M� i2MiQ bi�M/�`/X L2D/ɩH2ʈBiÿDȒő Í�biő BKTH2K2Mi�+2 D2 ;2M2`Q@
p�Mő ixpX b2`pB+2 rQ`F2`b- Fi2`û b2 bi�`�Dő M�TǼőFH�/ Q 7mMF+2 �THBF�+2 D�FQ D2 BMbi�H�+2
�THBF�+2 M� THQ+?m � Q|BM2 `2ʈBK- b2 Fi2`ɷK D2 bTQD2Mû mFH�/�Mő bQm#Q`ɩ /Q T�KÿiB-
ixpX +�+?2X ovmʈBiQ #vHQ M�bi`QD2 qQ`F#Qt- Fi2`ɷ TQbFvimD2 bTQH2ÍMQbi :QQ;H2X EQM@
};m`�+2 +2Hû?Q 7`�K2rQ`Fm p bQm#Q`m pm2X+QM};XDb Up TǼőHQʈ2MûK x/`QDQpûK FƦ/mV p
bQ#ÿ x�?`MmD2 /2FH�`�+B M�bi�p2Mő M�bi`QD2 qQ`F#QtX .2FH�`�+2 :2M2`�i2aq x�DBȒȣmD2
;2M2`Qp�Mő bQm#Q`m b2`pB+2 rQ`F2`- Fi2`ɷ b2 pvipQǼő p FQǼ2MQpûK �/`2b�ǼB �THBF�+2X
L�bi�p2Mő rQ`F#QtPTiBQMb m`ÍmD2- Fi2`û ivTv bQm#Q`ɩ b2 #m/Qm mFH�/�i /Q T�KÿiB T`Q@
?Hőʈ2Í2 Up x�Ǽőx2Mő mʈBp�i2H2V T`Q +?Q/ �THBF�+2 #2x TǼBTQD2Mő F BMi2`M2imX S`�FiB+Fv b2
D2/M� Q pȒ2+?Mv ivTv bQm#Q`ɩ U/�i�#�x2- BFQMvV pvDK� iÿ+?- Fi2`û bB mFH�/� T`Q?Hőʈ2Í
BKTHB+BiMÿ b�KX (k3)

SQ BKTH2K2Mi�+B D2 /ɩH2ʈBiû Qi2biQp�i- x/� D2 �THBF�+2 p bQmH�/m b TQʈ/�pFv M� Sq�-
i�F �#v #vH� THvMmH�- BMbi�HQp�i2HM� � i�Fû b2 `v+?H2 M�Íői�H�X E iQKm :QQ;H2 TQbFv@
imD2 M�bi`QD GB;?i?Qmb2 p TQ/Q#ÿ `QxȒőǼ2Mő T`Q?Hőʈ2Í2 *?`QK2- Fi2`ɷ b2 bTmbiő p QFMÿ
�THBF�+2X oɷbimT U?H�Ȓ2MőV x iQ?QiQ i2bim D2 TǼHQʈ2M M� Q#`�xFm 9XRjX (jd)

Tr�, &
M�K2, Ǭ6Hv*�H+Ǭ-
i?2K2*QHQ`, ǬOyejdeRǬ-
KbhBH2*QHQ`, ǬOyejdeRǬ-
�TTH2JQ#BH2q2#�TT*�T�#H2, Ǭv2bǬ-
�TTH2JQ#BH2q2#�TTai�imb"�`aivH2, Ǯ/27�mHiǮ-
rQ`F#QtSHm;BMJQ/2, Ǯ:2M2`�i2aqǮ-
rQ`F#QtPTiBQMb, &
M�pB;�i26�HH#�+F, ǬfǬ-
2t+Hm/2, ()- BM+Hm/2, (f$X?iKH0f- f$XDb0f- f$X+bb0f- f$XDbQM0f-
f$X TH�M2XTM;0f- f$X b?�`2XTM;0f- f$XDT;0f- f$Xbp;0f)-''

Ǭǩ
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I�ã�ď¡Ã ǭɠǪǬɠ >H�Ȓ2Mő x ȹbTÿȒMû?Q �m/Bim Sq� �THBF�+2 M�bi`QD2K GB;?i?Qmb2 (jd)

ǭɠǮɠǫ B�Ì´«¡çî
S`Q bT`�pMɷ +?Q/ �THBF�+2 � pvmʈBiő pȒ2+? KQʈMQbiő Sq� D2 /ɩH2ʈBiû- �#v bQmÍ�biő
FQǼ2MQpû?Q �/`2b�Ǽ2 #vH i�Fû bQm#Q` K�MB72biXDbQM Q#b�?mDő+ő bi`mFim`m M2D/ɩH2ʈBiÿDB+?
BM7Q`K�+ő Q �THBF�+BX .őFv iÿKiQ x�FH�/MőK BM7Q`K�+őK i�F T`Q?Hőʈ2Í M� mʈBp�i2HbFûK
x�Ǽőx2Mő xőbF� /�i� TQiǼ2#M� F2 bTmȒiÿMő �THBF�+2X S`Q ȹÍ2Hv Q{HM2 7mMFÍMQbiB �THBF�+2 D2
M2DTQ/bi�iMÿDȒő /2FH�`�+2 Ǵ/BbTH�vǴ, Ǵbi�M/�HQM2Ǵ- Fi2`� mʈBp�i2HB TQ bTmȒiÿMő �THBF�+2
M�#ő/M2 BMbi�H�+B M� THQ+?mX aQmÍ�biő D2 i�Fû b2xM�K BFQM- Fi2`û bvbiûK pvmʈBD2 TǼB

ǬǪ
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mHQʈ2Mő �THBF�+2 M� /QKQpbFQm bi`�MFm- THQ+?m x�Ǽőx2Mő ÍB /Q x�HQʈ2F T`Q?Hőʈ2Í2X S`Q
M�Íői�Mő �THBF�+2 D2 pvipQǼ2M ixpX aTH�b?b+`22M- pBx Q#`�x2F 9XR9X (j3)

&
Ǭb?Q`inM�K2Ǭ, Ǭ6Hv*�H+Ǭ-
ǬM�K2Ǭ, Ǭ6Hv*�H+Ǭ-
Ǭ#�+F;`QmM/n+QHQ`Ǭ, ǬOyejdeRǬ-
Ǭi?2K2n+QHQ`Ǭ, ǬOyejdeRǬ-
Ǭbi�`inm`HǬ, ǬfǬ-
Ǭ/BbTH�vǬ, Ǭbi�M/�HQM2Ǭ-
ǬQ`B2Mi�iBQMǬ, ǬTQ`i`�BiǬ-
ǬB+QMbǬ, (
&

Ǭb`+Ǭ, ǬBK;fB+QMbfB+QM@dktdkXTM;Ǭ-
ǬbBx2bǬ, ǬdktdkǬ-
ǬivT2Ǭ, ǬBK�;2fTM;Ǭ

'-
)

'

I�ã�ď¡Ã ǭɠǪǭɠ L�Íői�+ő Q#`�xQpF� UaTH�b?b+`22MV �THBF�+2

Ǭǫ
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ǭɠǮɠǬ ��î���ď¡ Å¡îÓóÌā
S`Q pɷTQÍ2i pɷFQMMQbiMő+? +?�`�Fi2`BbiBF FQMF`ûiMő?Q H2iQmMm D2 TQiǼ2#� pɷTQÍ2iMőKm
KQ/mHm /Q/�i /�i� Q /�Mû `2;Bbi`�+BX h�iQ /�i� DbQm /ɩH2ʈBi� i�Fû T`Q mʈBp�i2H2- i�F
�#v bB p >JA KQ?H pv#`�i bpɩD H2iQmM � xőbF�i Q MÿK BM7Q`K�+2X hviQ ȹ/�D2 D2 MmiMû
m+?Qp�p�i M� x�Ǽőx2Mő mʈBp�i2H2 p TQ/Q#ÿ- Fi2`� D2 T`Q;`�KQpÿ ÍBi2HM�X S`Q iviQ ȹÍ2Hv
D2 KQʈMQ pv#ő`�i x MÿFQHBF� ivTɩ bQ#Q`ɩ- M�TǼőFH�/ *ao- Fi2`û K� TQ/Q#m Í�`F�KB
Q//ÿH2Mɷ+? ?Q/MQiX h2MiQ 7Q`K�i D2 pȒ�F DBʈ x�bi�`�Hɷ � T`Q C�p�a+`BTi Q#iőʈMÿ ÍBi2HMɷX
G2TȒőK Ǽ2Ȓ2MőK D2 ixpX CaPL 7Q`K�i- Fi2`ɷ TǼőKQ pɷ+?�xő x C�p�@b+`BTiQpû?Q x�TBbm
Q#D2FiɩX ai`mFim`� mHQʈ2Mɷ+? /�i K� TQ/Q#m ǲ`Q/QFK2Mmǳ- D�F D2 xM�xQ`MÿMQ p2 x/`Q@
DQpûK FƦ/mX L�/ʈ�x2M� U`Q/BÍ Ĝ T�`2MiV D2 `2;Bbi`�+2 FQMF`ûiMő?Q H2iQmMmX E Mő M�H2ʈő+ő
ȹ/�D2 U/ÿiB Ĝ +?BH/`2MV DbQm M�TǼőFH�/ ivT H2iQmMm- p`imH2- bû`BQpû ÍőbHQ- T`�x/M� ?KQi@
MQbi b `�K2M2K � T`QpQxMő HBKBiv H2iQmMmX SǼBǼ�x2M� D2 i�Fû BHmbi`�ÍMő 7QiQ;`�}2 /�Mû?Q
ivTmX

ǬPE@.J1Ǭ, &
ǬTH�M2Ǭ, ǬSkyy3C*Ǭ-
Ǭ+QM7B;Ǭ, Ǭ:hǬ-
ǬBK;Ǭ, ǬfBK;fTH�M2bfSkyy3C*XDT;Ǭ-
ǬBM7QǬ, &
ǬS`QT2HH2`Ǭ, Ǭ:hǬ-
ǬamBi2/ 7Q`Ǭ, Ǭo6_- o6_ MB;?iǬ-
Ǭa2`B�H MmK#2`Ǭ, ǬRyRdǬ

'-
Ǭr2B;?iǬ, &
ǬJhPqǬ, &

Ǭp�Hm2Ǭ, e8y-
ǬmMBiǬ, ǬF;Ǭ

'-
Ǭ"1qǬ, &

Ǭp�Hm2Ǭ, 9ky-
ǬmMBiǬ, ǬF;Ǭ

'-
Ǭ"1q�`KǬ, &

Ǭp�Hm2Ǭ, RX3ddN-
ǬmMBiǬ, ǬKǬ

'
'

'

ǬǬ
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ǭɠǮɠǭ ��î���ď¡ Å¡î´éð
S`Q /�i�#�xB H2iBȒȣ U/`�?V #vHQ pvmʈBiQ bi2DMû?Q x�TBbm � mFH�/�Mő /�i D�FQ T`Q /�i�#�xB
H2iQmMɩX _Q/BÍ D2 p iQKiQ TǼőT�/ÿ A*�P /2bB;M�iQ` H2iBȒiÿ b QxM�Í2MőK TǼőbHmȒMû /`�?vX
h2MiQ ȹ/�D D2 mʈBp�i2HB xQ#`�x2M p2 pɷTBbm /QbimTMɷ+? _qu x2 Fi2`ɷ+? Kɩʈ2 pv#ő@
`�iX .�HȒő ȹ/�D2 DbQm bi`mFim`Qp�Mv D�FQ ǲ/ÿiBǳ � Q#b�?mDő ȹ/D2 Q pv?H�Ȓ2Mɷ+? /ûHF�+?-
M�/KQǼbFɷ+? pɷȒF�+? U�_SV � bKÿ`m � TQp`+?m _quX

ǬGE"1 yeǬ, &
Ǭ/B`2+iBQMǬ, ey-
ǬhP_�Ǭ, djy-
ǬhP.�Ǭ, dey-
Ǭ�a.�Ǭ, djy-
ǬG.�Ǭ, djy-
Ǭh>_ 1G1oǬ, RkNj-
Ǭ.1_ 1G1oǬ, RjRk-
Ǭ�. 1G1oǬ, Rjkk-
Ǭal_6�*1Ǭ, Ǭ:`�bbǬ

'

G2iBȒiÿ b2 bT2+B}+FɷK /`�?QpɷK bvbiûK2K D�FQ D2 _qu p E�`HQpɷ+? o�`2+?- F/2
D2 bQmbiǼ2/ÿM� p2HF� Í�bi T`QpQxm �hP- D2 p /�i�#�xB p?Q/Mû /QTHMBi i�Fû BM7Q`K�+ő
Q `Qx/őHMû M�/KQǼbFû pɷȒ+2- x2 Fi2`û b2 TQÍői� bFHQM /`�?v TǼB pxH2im � TǼB TǼBbi�MőX
.`�?Qpɷ bvbiûK iQiBʈ x�?`MmD2 i�Fû biQTr�vX

ǬGEEo RRǬ, &
Ǭ/B`2+iBQMǬ, RRy-
ǬhP_�Ǭ, kR8y-
ǬhP.�Ǭ, kj8y-
Ǭ�a.�Ǭ, kR8y-
ǬG.�Ǭ, kyRy-
Ǭh>_ 1G1oǬ, &

ǬhPǬ, RN3R-
ǬG.Ǭ, RN33

'-
Ǭ.1_ 1G1oǬ, RN38-
Ǭ�. 1G1oǬ, RN3N-
Ǭal_6�*1Ǭ, ǬS�p2/Ǭ

'

ǭɠǮɠǮ xċàÓ�¡îÌ¶ ËÓ�óÅ
ȸbiǼ2/MőK T`pF2K �THBF�+2 D2 xDBȒiÿMő b�KQiMû pɷFQMMQbiMő +?�`�Fi2`BbiBFvX C2/M� b2 Q
M2D/ɩH2ʈBiÿDȒő Í�bi �THBF�+2- Fi2`� m`ÍmD2 TǼ2bMQbi � i2/v mʈBiMQbi +2Hû �THBF�+2X obimT@
MőKB p2HBÍBM�KB QpHBpƚmDő+őKB pɷFQMMQbiMő +?�`�Fi2`BbiBFv DbQm �iKQb72`B+Fɷ iH�F `2T`2@
x2MiQp�Mɷ iH�FQpQm pɷȒFQm- i2THQi�- ?KQiMQbi- bFHQM _qu- pői` � i�Fû /`m? � bi�p
_quX hviQ p2HBÍBMv D2 MmiMû TǼ2/ �THBFQp�MőK /B;Bi�HBxQp�Mɷ+? /�i x �6J xDBbiBi TǼő@
bHmȒMɷKB `QpMB+2KB � 7mMF+2KB- Fi2`û DbQm TQTb�Mv p M�bH2/mDő+ő+? Í�bi2+?X h�iQ Í�bi
pȒ�F TQTBbmD2 b�KQiMQm /B;Bi�HBx�+B /�i x �6JX oɷbH2/F2K /B;Bi�HBx�+2 D2 `QpMB+2 Q Mÿ@
FQHBF� T`QKÿMMɷ+?- Fi2`û `2T`2x2MimDő DBʈ xKőMÿMû pbimTMő p2HBÍBMvX _2;`2bMő �M�Hɷx� �
xDBȒȣQp�Mő `QpMB+2 T`Q pɷTQÍiv pɷFQMMQbiB D2 p F�TBiQH2 T`2x2MiQp�M� M� H2iQmMm h2+M�K

Ǭǭ
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Skyy3C*- Fi2`ɷ p �hP 6 �A_ TǼ2/bi�pmD2 ivT H2iQmMm T`Q x�FH�/Mő pɷ+pBF � D2 i2/v
p2HB+2 pviÿʈQp�MɷX C2/M� b2 i�Fû Q D2/MQ/m+?ɷ H2iQmM #2x bi�pBi2HMû p`imH2 ÍB M�bi�p2Mő
bKÿbB � x iQ?QiQ /ɩpQ/m DbQm B /�i� p �6J D2/MQ/m+?� � i2/v T`Q T`pQiMő b2xM�K2Mő
b TQbimT2K � �M�HɷxQm p?Q/M�Xɠ C�F DBʈ #vHQ mF�x�MQ p F�TBiQH2 jXRXk- /�i� T`Q pɷFQMMQbiMő +?�`�Fi2`BbiBFv H2iQmMm

Skyy3C* DbQm Q#b�ʈ2M� p �6J � x pÿiȒBMv DbQm Tm#HBFQp�M� p TQ/Q#ÿ TǼ2/TQÍői�@
Mɷ+? i�#mH2FX hviQ i�#mHQp�Mû ?Q/MQiv DbQm i2/v p?Q/Mû F BMi2`TQH�+BX S`Q D2DB+?
pvF`2bH2Mő � �M�Hɷxm D2 KQʈMû pvmʈői M�bi`QD2 JB+`QbQ7i 1t+2H- Fi2`ɷ D2 p?Q/Mɷ i�Fû
T`Q b�KQiMQm `2;`2bBXɠ _2;`2bMő �M�Hɷx� D2 bi�iBbiB+F� K2iQ/�- Fi2`� mKQʈƚmD2 xFQmK�i pxi�? K2xB /pÿKB
T`QKÿMMɷKB, s Ĝ M2x�pBbH2 T`QKÿMM� � u Ĝ x�pBbHû T`QKÿMM�X SQK�?� xDBȒȣQp�i D�F b2
KÿMő ?Q/MQi� x�pBbH2 T`QKÿMMû TǼB xKÿMÿ D2/Mû x M2x�pBbH2 T`QKÿMMɷ+?X EQM2ÍMɷK
pɷbH2/F2K `2;`2bMő �M�Hɷxv D2 Q/?�/ M�xɷp�Mɷ `2;`2bMő 7mMF+2X (jN)ɠ SQDKv x2 bi�iBbiBFv, T`Q /Qb�ʈ2Mő pɷbH2/Fɩ D2 /ɩH2ʈBiû TQmʈőp�i bi�iBbiB+Fû mF�x�i2H2-
Fi2`û M�K m`Íő- D�F KQ+ b2 #HőʈőK2 FQM2ÍMûKm Ǽ2Ȓ2Mő � D�F Fp�HBiMő iQiQ Ǽ2Ȓ2Mő D2X
ovmʈBiQ D2 FQ2}+B2Mim /2i2`KBM�+2 R

2- Fi2`ɷ mF�xmD2 x D�Fû Í�biB `2;`2bMő 7mMF+2
TQTBbmD2 �M�HvxQp�Mɷ bvbiûKX h�iQ ?Q/MQi� M�H2ʈő BMi2`p�Hm < 0, 1 > � ÍőK pő+2 b2
#Hőʈő D2/Mû- iőK TǼ2bMÿDB `2;`2bMő 7mMF+2 pvbpÿiHmD2 bvbiûKX SQ/bi�iMû T`Q 7�xB b�KQiMû
`2;`2b2 p M�bi`QDB 1t+2H DbQm #Q/Qpû Q/?�/v- +Qʈ DbQm ?Q/MQiv x�pBbH2 T`QKÿMMû
xőbF�Mû `2;`2bMő 7mMF+ő TǼB FQMF`ûiMő ?Q/MQiÿ M2x�pBbHû T`QKÿMMûX SQFm/ Q/ iQ?QiQ
Q/?�/m Q/2Íi2K2 ?Q/MQim x `2;`2bQp�Mɷ+? /�i- xőbF�K2 ipxX `2xB/mmK- i2/v x#vi2F
TQ `2;`2bBX *őH2K `2;`2b2 D2- �#v bQmÍ2i Íip2`+ɩ iÿ+?iQ `2xB/mő Uaa1 Ĝ amK Q7 a[m�`2
1``Q`bV p2 pȒ2+? mp�ʈQp�Mɷ+? /QbimTMɷ+? ?Q/MQi�+? M2x�pBbH2 T`QKÿMMû Ui2/v m M�b
TQÍ2i T`pFɩ p i�#mH+2V #vH +Q M2DMBʈȒőX (jN)ɠ *m`p2@}iiBM; D2 TQbimT- F/v b2 bM�ʈőK2 /QbimTM� /�i� T`QFH�/�i FǼBpFQm- i�F �#v D2
TQTBbQp�H� +Q M2DTǼ2bMÿDBX SǼB �M�Hɷx2 /�i pɷFQMMQbiB #vHQ T`QFH�/�Mő FǼBpFQm pvmʈBiQ
T`Q xőbF�Mő T`pQiMő+? Q/?�/ɩ T`Q FQ2}+B2Miv p2 pɷbH2/Mû `2;`2bMő 7mMF+BX S`QFH�/�Mő
FǼBpFQm D2 mp2/2MQ M� Q#`�xFm 9XR8 � i�Fû 9XReX .�i� T`Q +2HQm `2;`2bMő �M�Hɷxm DbQm
p i�#mHF�+? 9XkXɠ _2;`2b2 #vH� T`Qp2/2M� TQKQ+ő M�bi`QD2 aQHp2`- Fi2`ɷ TǼ2/bi�pmD2 `QxȒőǼ2Mő M�bi`QD2
1t+2H- � mKQʈƚmD2 i�F T`Qp�/ÿMő TQF`QÍBH2DȒő+? bi�iBbiB+Fɷ+? ȹHQ?X SQÍ�i2ÍMő Q/?�/v
xőbF�Mû K2iQ/Qm +m`p2@}iiBM; #vHv M�bi`QDB TǼ2/HQʈ2Mû p TQ/Q#ÿ FQ2}+2Miɩ a, b, c, dX
.H2 M�pQ/m Q#b�ʈ2Mû?Q p M�bi`QDB aQHp2` #vH� TQmʈBi� M2HBM2�`Mő K2iQ/� `2;`2b2
:_:- Fi2`� D2 TQKÿ`Mÿ TǼ2bM� � M� pɷTQÍ2iMő pɷFQM TQÍői�Í2 M2M�`QÍM�Xɠ SQbimT #vH M�bH2/QpMɷ, x �6J H2iQmMm #vHv TǼ2Tb�Mv ?Q/MQiv T`Q iǼB Tm#HBFQp�Mû
?KQiMQbiB /Q 1t+2H i�#mH2F T`2x2MiQp�Mû p i�#mHF�+? 9XkX CbQm iQ ?KQiMQbiB 450kg-
550kg � 650kgX .ɩH2ʈBiû D2 TQxM�K2M�i- ʈ2 p iQKiQ TQTBbm TQbimTm xDBȒȣmD2K2 pɷ@
bH2/MQm `2;`2bMő `QpMB+B T`Q /ûHFm pxH2im hP. Ĝ �i 50 ft �:G- � i2/v D2 MmiMû
TǼ2TBbQp�i bT`�pM� /�i� x i�#mHFv x �6J- F/2 DbQm FQK#BMQp�M� B b ?Q/MQi�KB T`Q
/ûHFm `QxD2x/m hP_X

.Q 1t+2Hm M�BKTQ`iQp�M� /�i� MvMő TQ/`Q#őK2 �M�Hɷx2X w�Íői Kɩʈ2K2 b i�#mH@
FQm T`Q 650kg- D2Dőʈ ?Q/MQiv pvF`2bHőK2 p ;`�7m M� Q#`�xFm 9XR8- Fi2`ɷ DBʈ xM�K2
x F�TBiQHv jXRXkX o ;`�7m pB/őK2- ʈ2 T`QHQʈ2M� FǼBpF� U2tTQM2M+B2H�V TQKÿ`Mÿ pÿ`Mÿ
TQTBbmD2 /�Mû T`ɩ#ÿ?v- i2/v R

2 b2 #Hőʈő D2/MûX w mp2/2Mɷ+? 7mMF+ő Hx2 pvÍőbi- ʈ2 b i2T@
HQiQm b2 pɷ`�xMÿDB KÿMő FQ2}+B2Mi TǼ2/ 2tTQM2M+B2HQm- Fi2`� pȒ�F b i2THQiQm xɩbi�p�
UiûKÿǼV FQMbi�MiMőX hP. T`Q D2/Mm i2THQim i2/v pvD�/ǼmD2 M�bH2/QpMɷ TǼ2/TBbX

TOD = a ◊ e
b p

T . . . iH�FQp� pɷȒF�
�-# . . . FQMbi�Miv

ǬǮ
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LvMő bB FQ2}+B2Miv x�pBbHû M� i2THQiÿ UaV TǼ2TőȒ2K2 /Q /�HȒő i�#mHFv � pvF`2b@
HőK2 ;`�7 x�pBbHQbiB FQ2}+B2Mim M� i2THQiÿ- D�F D2 mF�x�MQ M� Q#`�xFm 9XReX .�i� p
;`�7m T`QHQʈőK2 p?Q/MQm FǼBpFQmX L2DpvȒȒő R

2 D2 /Qb�ʈ2MQ TǼB TQmʈBiő TQHvMQKB�HMő
`QpMB+2X hmiQ `QpMB+B MvMő Kɩʈ2K2 /Qb�/Bi /Q pɷȒ2 xKőMÿMû `QpMB+2- F/v M�?`�/őK2
FQ2}+B2Mi aX

TOD = (at
2 + bt + c)ed p

T . . . iH�FQp� pɷȒF�
i . . . i2THQi�
�-#-+-/ . . . FQMbi�Miv

hmiQ `QpMB+B MvMő pvmʈBD2K2 T`Q T`pMő `2;`2bB- F/v TQÍ�i2ÍMőKB Q/?�/v T`Q M�@
bi`QD aQHp2` #m/Qm ?Q/MQiv x 7mMF+2 TQHvMQKB�HMő FǼBpFvX SQ pvǼ2Ȓ2Mő ȹHQ?v M�bi`QD
pvTőȒ2 QT`�p2Mû ?Q/MQiv FQ2}+B2Miɩ � `2;`2bMő 7mMF+2 D2 i�F TQKÿ`Mÿ TǼ2bM�X h�iQ
7mMF+2 pȒ�F TQTBbmD2 TQmx2 i�#mHFm � ?Q/MQiv T`Q 650kgX o?Q/MÿDȒő x�TBb i�F #m/2
M�bH2/QpMɷX

TODm = (amt
2 + bmt + cm)ed p

T . . . iH�FQp� pɷȒF�
i . . . i2THQi�
�-#-+-/ . . . FQMbi�Miv T`Q m`ÍBiQm ?KQiMQbi

S`Q ȹTHMɷ TQTBb pȒ2+? iǼő i�#mH2F � i2/v B T`Q +2HFQpQm BMi2`TQH�+B M� T`QpQx@
MőK `Qxb�?m H2iQmMm D2 iǼ2#� pɷȒ2 xKőMÿMû F`QFv xQT�FQp�i B T`Q x#vHû /pÿ i�#mHFv
U?KQiMQbiBVX wőbF�K2 i�F b�/m iǼő `2;`2bMő+? 7mMF+ő m Fi2`ɷ+? b2 b ?KQiMQbiő KÿMő
FQ2}+B2Miv a, b, cX hviQ FQ2}+B2Miv D2 iǼ2#� TǼ2Tb�i /Q /�HȒő i�#mHFv � T`Qpûbi +m`p2@
}iiBM;- i�F D�FQ T`Q pHBp i2THQiv Ǽ2Ȓ2Mɷ p ȹpQ/mX oɷbH2/F2K #m/Qm iǼB TQHvMQKB�HMő
7mMF+2- F�ʈ/� Q iǼ2+? FQ2}+B2Mi2+?X hviQ 7mMF+2 M�?`�/ő FQ2}+B2Miv a, b, c x TǼ2/TBbm
mp2/2Mû?Q pɷȒ2X .Qbi�p�K2 i�F FQM2ÍMɷ ip�` `2;`2bMő 7mMF+2X

TOD =
!!

a2m
2 + a1m ≠ a0

"
t
2 +

!
b2m

2 ≠ b1m + b0
"

t +
!
c2m

2 ≠ c1m + c0
""

e
d p

K . . . ?KQiMQbi H2iQmMm
i . . . QFQHMő i2THQi�
T . . . iH�FQp� pɷȒF�

SQ �THBFQp�Mő M2HBM2�`Mő `2;`2b2 :_: TQKQ+ő M�bi`QD2 aQHp2`- Fi2`ɷ D2 mp2/2M
M� Q#`�xFm 9XRd xDBbiőK2 ?Q/MQiv FQM2ÍMɷ+? FQ2}+B2Miɩ- Fi2`û DbQm T`2x2MiQp�Mv p
i�#mH+2 9XjX .QbimTMû DbQm p i�#mH+2 i�Fû bi�iBbiB+Fû mF�x�i2H2 pvTQpő/�Dő+ő Q Fp�HBiÿ
pɷbH2/Mû `2;`2bMő 7mMF+2X lp2/2M D2 T`ɩKÿ`Mɷ Íip2`2+ `2xB/mő a1 � F MÿKm M�H2ʈő+ő
bKÿ`Q/�iM� Q/+?vHF�X S`Q TǼ2/bi�pm Q TǼ2bMQbiB D2 pȒ�F M2Dp?Q/MÿDȒő pv?Q/MQiBi- x/�
D2 T`ɩKÿ`M� �#bQHmiMő +?v#� UT`ɩKÿ`Mû `2xB/mmKV p iQH2`Qp�Mû K2xB T`Q M�Ȓ2 ȹÍ2HvX
A px?H2/2K F iQKm- ʈ2 DbQm p �THBF�+B FQM2ÍMû pɷbH2/Fv T`Q mʈBp�i2H2 x�QF`Qm?H2Mv
M� +2Hû /2bőiFv M�?Q`m- D2 +?v#� pɷTQÍim QFQHQ D2/MQ?Q K2i`m x�M2/#�i2HM�X

wDBȒiÿMɷ ip�` `2;`2bMő 7mMF+2 � FQ2}+B2Miv D2 MvMő MmiMû BKTH2K2MiQp�i /Q x/`Q@
DQpû?Q FƦ/m- F/2 D2 T`Qp2/2M b�KQiMɷ pɷTQÍ2i � DbQm /Qb�x2Mv mʈBp�i2H2K x�/�Mû
pbimTMő ?Q/MQivX E iQKmiQ ȹÍ2Hm bHQmʈő 7mMF+2 ?QzK�MM*QM};XhPXhP.- +Qʈ xM�Íő-
ʈ2 b2 D2/M� Q /B;Bi�HBxQp�MQm 7mMF+B T`Q ivT b p`imHő >QzK�MMX 6mMF+2 TǼBDK2 T�`�@
K2i`v ?KQiMQbiB- i2THQiv � /�i� T`Q pɷTQÍ2i iH�FQpû pɷȒFvX hviQ DbQm TQiû /Qb�x2Mv
/Q 7mMFÍMő?Q TǼ2/TBbm b FQ2}+2Miv xőbF�MɷKB K2iQ/Qm TQTb�MQm pɷȒ2X

Ǭǯ
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?Q77K�MM*QM7B;XhPXhP. 4 7mM+iBQM UhPq- �.n1G1o- P�h- ZL>V &

H2i hP. 4 UUkXNkNe883yNNydkj1@y3  J�i?XTQrUhPq- kV

Y @yXyyyyRyj3ky83k999R9R  hPq @ @yXyyRNNdk8ejd89RR9NV

 J�i?XTQrUP�h- kV Y UyXyyyyRy8833kdd3RNNj8  

J�i?XTQrUhPq- kV@ yXyyk83389d39k9de8j  hPqY yXj3e3jjNN3jjdN3jV 

P�hYUyXyyRk8eR9NNR3jd3RR  J�i?XTQrUhPq- kV@ yXjyNejek9dkNkR83 

hPqY 9eX988kjeyeRRe8NVV  J�i?X2tTUyXyyyy3e98NRkjdjR9kR8  

6Hv*�H+XT`2bbm`2�HiBim/2U�.n1G1o- ZL>VV
`2im`M hP.c
'

y = 302,394312e0,000086x

R² = 0,999875

y = 377,228122e0,000086x

R² = 0,999887

y = 460,591844e0,000086x

R² = 0,999880

y = 554,291261e0,000086x

R² = 0,999901
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Tlaková výška – PA [ft]

TOD při 650 kg

50 °C

25 °C
0 °C

-25 °C

I�ã�ď¡Ã ǭɠǪǮɠ w�pBbHQbi /ûHFv pxH2im M� iH�FQpû pɷȒ+2 � i2THQiÿ TǼB e8y F;

Ǭǰ
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-25 0 25 50
0 304 379 463 557

1000 330 412 503 605
2000 359 448 547 658
3000 391 487 595 717
4000 425 530 648 780
5000 463 578 706 850
6000 505 630 770 927
7000 551 687 840 1011
8000 601 750 917 1104
9000 657 819 1002 1205

10000 718 895 1095 1318

-25 0 25 50
0 207 258 316 380

1000 225 280 343 413
2000 245 305 373 449
3000 266 332 406 488
4000 290 361 442 531
5000 316 394 481 579
6000 344 429 525 631
7000 375 468 572 689
8000 410 511 625 752
9000 447 558 682 821

10000 489 610 746 897

-25 0 25 50
0 131 163 199 239

1000 142 177 216 260
2000 154 192 235 283
3000 168 209 256 308
4000 183 228 279 335
5000 199 248 304 365
6000 217 271 331 398
7000 237 295 361 434
8000 258 322 394 474
9000 282 352 430 518

10000 308 384 470 566

650 kg
Tlaková 

výška [ft]

Tlaková 
výška [ft]

Teplota [°C]

Teplota [°C]Tlaková 
výška [ft]

450 kg

550 kg

Teplota [°C]

c��óÅÃ� ǭɠǫɠ .�i� T`Q `2;`2bB Ĝ pxH2iQp� pɷFQMMQbi hP. H2iQmMm Skyy3C*

ǬǱ
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Koeficient Teplota [°C]
554,291261 50
460,591844 25
377,228122 0
302,394312 -25

y = 0,0075x2 + 3,1676x + 376,96
R² = 1
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Teplota [°C]

Curve fitting - 650 kg

I�ã�ď¡Ã ǭɠǪǯɠ S`QFH�/�Mő FǼBpFQm T`Q xDBȒiÿMő TQÍ�i2ÍMő+? Q/?�/ɩ `2;`2b2X

I�ã�ď¡Ã ǭɠǪǰɠ L�bi�p2Mő M�bi`QD2 1t+2H aQHp2` Ĝ :_: `2;`2b2

Ǭǲ
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a2 2,93E-08
a1 -1,03821E-05
a0 -0,001997256
b2 1,05588E-05
b1 0,002588548
b0 0,386833998
c2 0,00125615
c1 0,309636247
c0 46,45523606
d 8,64591E-05

SSE 265,8735694

průměrný SE 1,51064528
směr. odchylka SE 3,026365659

průměrná absolutní chyba 
[m] 1,229083106

c��óÅÃ� ǭɠǬɠ oɷbH2/Fv `2;`2b2 TQKQ+ő M�bi`QD2 aQHp2`

ǭɠǮɠǯ xċàÓ�¡î çÅÓđ¡Ã ă¤îãó
S`Q �THBFQp�Mő bT`�pMû FQ`2F+2 M� pHBp Í2HMő?Q M2#Q x�/Mő?Q pÿi`m D2 MmiMû TQKQ+ő
�H;Q`BiKm xDBbiBi ?Q/MQiv D2/MQiHBpɷ+? bHQʈ2FX

lʈBp�i2H2K x�/�M� ?Q/MQi� D2 M2DT`p2 T`Q;`�KQpÿ `Qx/ÿH2M� M� bKÿ` � `v+?HQbi pÿ@
i`m � iviQ ?Q/MQiv DbQm pHQʈ2Mv /Q /pQm TǼőbHmȒMɷ+? T`QKÿMMɷ+? p2HQ+Biv � /B`2+iBQMX
L�bH2/Mÿ �H;Q`BiKmb TQbimTmD2 bi2DMÿ- D�FQ D2 xpvF2K T`Q #ÿʈMɷ pɷTQÍ2i bHQʈ2F- i2/v
TQKQ+ő ;QMBQK2i`B+Fû 7mMF+2 sin D2 xDBȒiÿM� bHQʈF� #QÍMő?Q pÿi`m � T`Q pɷTQÍ2i b /`�@
?Qm `QpMQ#ÿʈMû bHQʈFv D2 TQmʈBi� 7mMF+2 cosX oɷbH2/Mû ?Q/MQiv DbQm 7mMF+ő J�i?X`QmM/
x�QF`Qm?H2Mv M� b2iBMvX

H2i /B`2+iBQM 4 YrBM/ai`BM;XbHB+2Uy- jVc
H2i p2HQ+Biv 4 YrBM/ai`BM;XbHB+2Ue- 3Vc
H2i � 4 /B`2+iBQM @ `rv.B`2+iBQMc
� 4 UU� Y R3yV $W jeyV @ R3yc
H2i +`QbbqBM/ 4

J�i?X`QmM/UJ�i?X�#bUYp2HQ+Biv  
J�i?XbBMUU�  J�i?XSAV f R3yVV  RyyV f Ryyc

H2i ?2�/qBM/ 4
J�i?X`QmM/UJ�i?X�#bUYp2HQ+Biv  
J�i?X+QbUU�  J�i?XSAV f R3yVV  RyyV f Ryyc

ǭǩ
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ǭɠǮɠǰ xċàÓ�¡î îÅ�ÃÓă¢ ăċéÃĊ

S`Q xDBȒiÿMő iûiQ p2HÍBMv #vH� pvipQǼ2M� 7mMF+2 T`2bbm`2�HiBim/2- Fi2`û TǼBDőK� T�`�K2i`
M�/KQǼbF� pɷȒF� Ĝ 1G1o � iH�F Ĝ ZL>X 6mMF+2 p`�+ő ?Q/MQim iH�FQpû pɷȒFv xDBȒiÿMû x
`Qx/őHm bi�M/�`/Mő?Q iH�Fm M� ?H�/BMÿ KQǼ2 � Z>L pHQʈ2Mû?Q mʈBp�i2H2KX S`Q pɷTQÍ2i
#vH� xpQH2M� ?Q/MQi� p2`iBF�HMő bHQʈFv iH�FQpû?Q ;`�/B2Mim 27ft/1hPA- Fi2`� Q/TQpő/�
MőxFɷK ?H�/BM�K- p2 Fi2`ɷ+? pɷ+pBFQpû H2iQmMv Hûi�DőX (9y)

T`2bbm`2�HiBim/2U1G1o- ZL>V &
`2im`M 1G1o Y kd  URyRjXk8 @ ZL>Vc

'-

ǭɠǮɠǱ xċàÓ�¡î î¡àÅÓîĊ ,]�

6mMF+2 T`Q pɷTQÍ2i i2THQiv p2 bi�M/�`/Mő �iKQb7ûǼ2 T`Q m`ÍBiQm iH�FQpQm pɷȒFm b2bi�p�
x `QpMB+2 TǼ2/TQFH�/�Dő+ő xKÿMm i2THQiv /H2 Aa� 2¶

C/1000ftX

Aa�UT`2bbm`2�HiBim/2V &
`2im`M R8 @ UT`2bbm`2�HiBim/2 f RyyyV  kc

'

ǭɠǮɠǲ xċàÓ�¡î çÃÅÓÌó �ã�±Ċ

aFHQM /`�?v D2 pvTQÍői�M TQKQ+ő ;QMBQK2i`B+Fû 7mMF+2 tgX 6mMF+2 TǼBDK2 T�`�K2i` M�/@
KQǼbFû pɷȒFv T`�?m /`�?v � pɷȒFv T`QiÿDȒő?Q FQM+2 /`�?v- i2/v Q/H2iQpû?Q FQM+2 .1_X
_Qx/őH2K iÿ+?iQ ?Q/MQi D2 xőbF�MQ T`ɩKÿ`Mû TǼ2pɷȒ2Mő FQMF`ûiMő _qu � TQ/ÿH2MőK
iQ?QiQ TǼ2pɷȒ2Mő /ûHFQm /`�?Qpû?Q bvbiûKm- i2/v p TǼőT�/ÿ pxH2im hP_� � p TǼőT�/ÿ
TǼBbi�Mő G.� D2 xőbF�M� ?Q/MQi� tg(–)X >Q/MQi� ?Q`BxQMi�HMő px/�H2MQbiB D2 TǼ2/ /ÿH2@
MőK TǼ2p2/�M� M� bTQH2ÍMQm D2/MQiFm ftX oɷbH2/M� ?Q/MQi� bFHQMm _qu pvD�/Ǽ2M� p
T`Q+2Mi2+? D2 7mMF+ő p`�+2M� T`Q /�HȒő xT`�+Qp�Mő �THBF�+ő- i2/v TǼB pɷTQÍim pɷFQMMQbiB
T`Q pxH2i � M� TǼBbi�MőX

_qunaGPS1U.1_n1G1o- h>_n1G1o- /Bbi�M+2V
&

H2i bHQT2 4 .1_n1G1o @ h>_n1G1oc
bHQT2 f4 /Bbi�M+2 f yXjy8c
bHQT2  4 Ryyc
B7 UBbL�LUbHQT2VV `2im`M ǬǬc
`2im`M J�i?X`QmM/UbHQT2  RyyV f Ryyc

'

ǭɠǮɠǪǩ ��çÓă¢ ô��Á¡

ɠ SǼ2pQ/ KBMmi � ?Q/BM M� b2FmM/v

h2MiQ TǼ2pQ/ D2 TQiǼ2#Mɷ p K2iQ/ÿ T`Q pɷTQÍ2i pvi`p�HQbiB- Fi2`� x�pQH� 7mMF+B
bi`BM;hQa2+QM/ � TǼ2/� Dő Í�b p2 7Q`K�im x �6J U??,KKVX h�iQ 7mMF+2 K2iQ/ÿ
p`�iő Í�b p b2FmM/�+?X SQ �THBFQp�Mő 7�FiQ`Bx�+2 p K2iQ/ÿ T`Q pɷTQÍ2i pvi`p�HQbiB
D2 x�pQH�M� 7mMF+2 b2+QM/bhQai`BM; � ?Q/MQim TǼ2p2/2 xTÿi- /Q T`Q mʈBp�i2H2 HûT2
ÍBi2HMû?Q 7Q`K�im ??,KKX h�iQ ?Q/MQi� D2 TQiû p`�+2M� K2iQ/ÿ- Fi2`� pɷbH2/2F
Q/2ȒH2 T`Q xQ#`�x2Mő p >JAX

ǭǪ
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bi`BM;hQa2+QM/b, 7mM+iBQM Ubi`BM;V &
H2i bTHBi�``�v 4 bi`BM;XbTHBiUǬ,ǬVc
H2i b2+QM/b 4 YbTHBi�``�v(y)  jeyyc
b2+QM/b Y4 YbTHBi�``�v(R)  eyc
`2im`M Yb2+QM/bc

'-
b2+QM/bhQai`BM;, 7mM+iBQM Ub2+QM/bV &
H2i bi`BM; 4 ǬǬc
bi`BM; Y4 J�i?X7HQQ`Ub2+QM/b f jeyyVc
b2+QM/b @4 J�i?X7HQQ`Ub2+QM/b f jeyyV  jeyyc
bi`BM; Y4 Ǭ,Ǭc
H2i MmK 4 J�i?X`QmM/UYb2+QM/b f eyVc
H2i `2bmHi 4 UǬyǬ Y MmKVXbm#bi`U@kVc
bi`BM; Y4 `2bmHic
`2im`M bi`BM;c

'-

ɠ a2bi�p2Mő Í�bQpû?Q `�xőiF� p lh*X

h�iQ 7mMF+2 p`�+ő i2tiQpɷ Ǽ2iÿx2+ Ubi`BM;V- Fi2`ɷ Q#b�?mD2 Í�bQpû ȹ/�D2 x KQK2Mim-
F/v #vH� 7mMF+2 x�pQH�M�X ovmʈBiQ D2 BMi2`Mő+? ?Q/BM x�Ǽőx2Mő mʈBp�i2H2X .őFv pH�bi@
MQbiB C�p�a+`BTim D2 Í�b KQʈMû Íőbi TǼőKQ p lh*X h�iQ 7mMF+2 D2 pvmʈBi� T`Q ;2M2`Q@
p�Mő S.6 � mFH�/�Mő TǼ2/M�bi�p2Mɷ+? pQH2# UT`2b2iV- F/2 D2 i�FiQ mʈBp�i2HB BM/BFQp�M
Í�b pvipQǼ2MőX

/�i2hQai`BM;U/�i2V &
H2i KQMi?b 4 (

ǬC�LǬ-
Ǭ61"Ǭ-
ǬJ�_Ǭ-
Ǭ�S_Ǭ-
ǬJ�uǬ-
ǬClLǬ-
ǬClGǬ-
Ǭ�l:Ǭ-
Ǭa1SǬ-
ǬP*hǬ-
ǬLPoǬ-
Ǭ.1*Ǭ

)c
H2i QmiTmi 4 UǬyǬ Y /�i2X;2ilh*.�i2UVVXbm#bi`U@kVc
QmiTmi Y4 Ǭ Ǭc
QmiTmi Y4 KQMi?b(/�i2X;2ilh*JQMi?UV)c
QmiTmi Y4 Ǭ Ǭc
QmiTmi Y4 /�i2X;2ilh*6mHHu2�`UVc
QmiTmi Y4 Ǭ Ǭc
QmiTmi Y4 UǬyǬ Y /�i2X;2ilh*>Qm`bUVVXbm#bi`U@kVc
QmiTmi Y4 Ǭ,Ǭc
QmiTmi Y4 UǬyǬ Y /�i2X;2ilh*JBMmi2bUVVXbm#bi`U@kVc
QmiTmi Y4 Ǭ lh*Ǭc
`2im`M QmiTmic

'

ǭǫ
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h2biQp�Mő pvpőD2Mû �THBF�+2 #vHQ `Qx/ÿH2MQ /Q /pQm 7�xőX S`pMő 7�x2- T`Qp2/2M� x� ȹÍ2@
H2K i2biQp�Mő mʈBp�i2HbFû?Q T`QbiǼ2/ő b2bi�p�H� x /Qi�xMőFm Q#b�?mDő+ő?Q Qi�xFv T`Q
m`Í2Mő TQmʈBi2HMQbiB bvbiûKm Ĝ alaX .`m?� Í�bi i2biQp�Mő- DBʈ Q#b�?H2DȒő- b2 x�KÿǼBH�
M� TQ`QpM�Mő pɷTQÍim T`Qp2/2Mû?Q bi�M/�`/Mÿ x �6J QT`QiB B/2MiB+FûKm pɷTQÍim p
�THBF�+BX SQ`QpM�M� #vH� M2D2M TǼ2bMQbi F�HFmH�+ő- �H2 i�Fû mTHvMmHɷ Í�b TQiǼ2#Mɷ T`Q
D2/MQiHBpû pɷTQÍvX

ǮɠǪ c¡çîÓă�Ì¶ h~
w� ȹÍ2H2K Qi2biQp�Mő TQmʈBi2HMQbiB �THBF�+2 � Fp�HBiv M�p`?m mʈBp�i2HbFû?Q T`QbiǼ2/ő
#vH pvipQǼ2M 2H2Fi`QMB+Fɷ /Qi�xMőF p QMHBM2 bHmʈ#ÿ :QQ;H2 .Q+bX .Qi�xMőF Q#b�?Qp�H
ala i2biQp�Mő � /QTHƚmDő+ő BM7Q`K�+2 Q `2bTQM/2MiQpBX SQ b#ÿ`m Q/TQpÿ/ő M�bH2/Qp�HQ
pv?Q/MQ+2Mő TQmʈBi2HMQbiB � m`Í2Mő KQʈMɷ+? ȹT`�p mʈBp�i2HbFû?Q `Qx?`�Mő /H2 xTÿiMû
p�x#vX

ǮɠǪɠǪ ]Ċçî¡Ë hç��´Å´îĊ ]��Å¡
Ì2bFv ȒF�H� TQmʈBi2HMQbiB bvbiûKm D2 K2iQ/� T`Q i2biQp�Mő iûKÿ` HB#QpQHMû?Q bvbiûKm-
T`Q Fi2`ɷ TQiǼ2#mD2K2 xDBbBi- D�F b2 mʈBp�i2HɩK TQmʈőp� � D�Fɷ x MÿD K�Dő TQ+Bi Ĝ lb2`
1tT2`B2M+2 UlsVX ovipQǼBH DB p `Q+2 RN3e CQ?M "`QQF x� ȹÍ2H2K `v+?Hû?Q � `Q#mbiMő?Q
Qi2biQp�Mő TQmʈBi2HMQbiBX SɩpQ/Mÿ M2#vH� m`Í2M� F ȒB`QFûKm TQmʈBiő- �H2 px?H2/2K F2
bpû D2/MQ/m+?QbiB b2 b Mő bi�H bi�M/�`/X (9R)

ala /2}MmD2 b�/m iÿ+?iQ /2b2iB Qi�x2F,ɠ _�/f� #v+? bvbiûK TQmʈőp�Hf� QT�FQp�MÿXɠ avbiûK D2 x#vi2ÍMÿ bHQʈBiɷXɠ avbiûK b2 bM�/MQ TQmʈőp�Xɠ SQiǼ2#Qp�Hf� #v+? TQKQ+ x i2+?MB+Fû TQ/TQ`v- �#v+? KQ?Hf� bvbiûK TQmʈőp�iXɠ _ɩxMû 7mMF+2 bvbiûKm DbQm /Q#Ǽ2 x�ÍH2MÿMvXɠ avbiûK D2 TǼőHBȒ M2FQMxBbi2MiMőXɠ ǻ2FHf� #v+?- ʈ2 pÿiȒBM� HB/ő b2 b2 bvbiûK2K M�mÍő T`�+Qp�i `v+?H2Xɠ avbiûK D2 TǼőHBȒ M2Q?`�#�MɷXɠ SǼB T`�+B b2 bvbiûK2K b2 +őiőK DBbiÿXɠ Jmb2Hf� Db2K b2 ?Q/Mÿ M�mÍBi- M2ʈ Db2K b2 bvbiûK2K /QF�x�Hf� T`�+Qp�iX
E x�xM�K2M�Mő Q/TQpÿ/B M� i�iQ ip`x2Mő D2 mʈBiQ GBF2`iQpv ȒF�Hv- Fi2`� b2 TQmʈőp� T`Q

m`Í2Mő Kő`v bimTMÿ bQm?H�bm- ÍB M2bQm?H�bmX SQ/bi�i� iûiQ ȒF�Hv D2 mp2/2M� p i�#mH+2
8XR

hp`x2Mő R Ĝ _Qx?Q/Mÿ M2bQm?H�bőK k j 9 8 Ĝ _Qx?Q/Mÿ bQm?H�bőK

c��óÅÃ� ǮɠǪɠ GBF2`iQp� ȒF�H� (9k)

ǭǬ
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ǮɠǪɠǫ �Óî�ďÌ¶Ã
.Qi�xMőF #vH pvipQǼ2M p 2H2Fi`QMB+Fû 7Q`Kÿ p2 bHmʈ#ÿ :QQ;H2 .Q+b � `2bTQM/2MiɩK
`Qx2bH�M TǼQbiǼ2/MB+ipőK K�BHQpû FQ`2bTQM/2M+2 p `�K+B 6 �A_X w /ɩpQ/m- ʈ2 Í�bi
BMbi`mFiQ`bFû?Q iɷKm B bim/2MiB �hP TQ+?�xő x2 x�?`�MBÍő- #vH� xT`�p� b T`ɩpQ/MőK
i2ti2K � `QpMÿʈ /Qi�xMőF b BMbi`mF+2KB � Qi�xF�KB ȒőǼ2Mv p �M;HB+FûK D�xv+2X S`BK�`Mő
Í�bi- i2/v ala- pvʈ�/mD2 T`Q bT`�pMQm K2iQ/BFm #2xT`QbiǼ2/Mő pvTHMÿMő TQ b2xM�K2Mő
b2 b �THBF�+ő- TǼőT�/Mÿ TQ T`Qp2/2Mő m`ÍBiû?Q ȹFQHm i�F- �#v Q/`�ʈ2H� bFmi2ÍMû TQ+Biv
#2x TǼőHBȒMû?Q TǼ2KɷȒH2MőX _2bTQM/2MiB i2/v p T`ɩpQ/Mő xT`�pÿ- pBx TǼőHQ?� .- Q#/`ʈ2HB
?vT2`i2tiQpɷ Q/F�x M� i2biQp�MQm �THBF�+B bTQHm b Q/F�x2K M� 2H2Fi`QMB+Fɷ /Qi�xMőFX
(9k)

ǮɠǪɠǬ xĊ±Ó�ÌÓ�¡Ì¶
oɷbimT2K x BMbi`mFiQ`ɩK � ʈ�FɩK TǼ2/HQʈ2Mû?Q 7Q`KmH�Ǽ2 #vHQ xőbF�MQ Re pvTHMÿ@
Mɷ+? /Qi�xMőFɩX .H2 ?Q/MQi x Í�biB ala K2iQ/v #vHQ pvTQÍői�MQ +2HFQpû bFƦ`2- Fi2`û
�THBF�+B m/ÿHBHB pȒB+?MB `2bTQM/2MiBX ovTQÍői�Mû bFƦ`2 ÍBMő 3dW- +Qʈ QT`QiB T`ɩKÿ`Mû
?Q/MQiÿ e3W mp�/ÿMû M� (9R) xM�K2M� +2HF2K TQxBiBpMő pɷbH2/2FX ov?Q/MQ+2Mő � ?Q/@
MQiv F�ʈ/û?Q mʈBp�i2H2 ala DbQm F /BbTQxB+B p TǼőHQx2 6X w TQxM�iFɩ x2 xTÿiMû p�x#v
M� FQM+B /Qi�xMőFm #vHQ /�H2 mT`�p2MQ mʈBp�i2HbFû T`QbiǼ2/ő- FQMF`ûiMÿ x�/�p�Mő _qu
x /�i�#�x2 � KQʈMQbi /2}MQp�Mő MQpû mʈBp�i2HbFû _qu- pő+2 p F�TBiQH2 eXRXkX

Ǯɠǫ c¡çîÓă�Ì¶ ăċàÓ�îā
S`Q Qi2biQp�Mő `v+?HQbiB � TǼ2bMQbiB pɷbH2/Fɩ TQÍői�Mɷ+? ǲK�Mm�HMÿǳ x �6J QT`QiB
TQmʈBiő �THBF�+2 #vH pvipQǼ2M /�HȒő 7Q`KmH�Ǽ p2 bHmʈ#ÿ :QQ;H2 .Q+bX

ǮɠǫɠǪ �ăÓÅ¡Ì� Ë¡îÓ��
ox?H2/2K F TǼ2/TQFH�/�Mû K�Hû ȹÍ�biB TǼ2/2pȒőK x /ɩpQ/m Í�bQpû M�`QÍMQbiB- M2#vH
TǼ2/TQFH�/ T`Q pv?Q/MQ+2Mő bi�iBbiB+FɷKB K2iQ/�KBX S`Q TǼ2bMÿDȒő pɷbH2/Fv #v #vHQ
x�TQiǼ2#ő KMQ?2K p2iȒő?Q TQÍim ȹÍ�biMőFɩ- i�F �#v `2T`2x2MiQp�HB +2HQm TQTmH�+B #m@
/Qm+ő+? mʈBp�i2Hɩ �THBF�+2X S`Q x�FH�/Mő TǼ2/p2/2Mő `Qx/őHɩ K2xB �THBF�+ő � TQÍői�MőK
x �6J D2 pȒ�F B MBʈȒő TQÍ2i /�i /Qbi�ÍmDő+őX ov#`�MB #vHB `2bTQM/2MiB- Fi2Ǽő DBʈ K�Dő x
pɷ+pBFm pő+2 xFmȒ2MQbiő URyy � pő+2 ?Q/BMV � pɷbH2/Fv #v i�F M2KÿH� xF`2bHQp�i M2xFm@
Ȓ2MQbiX

Ǯɠǫɠǫ �Óî�ďÌ¶Ã
.Qi�xMőF b2bi�p�H x 7Q`KmH�Ǽ2- p2 Fi2`ûK #vHB `2bTQM/2MB M2DT`p2 TQmÍ2MB Q xTɩbQ#m
KÿǼ2Mő � x�TBbm pɷbH2/Fɩ /Q TǼőbHmȒMɷ+? TQHőX L�bH2/Mÿ #vHQ TǼ2/HQʈ2MQ MÿFQHBF ȹHQ?
T`Q pɷTQÍ2i pɷFQMMQbiB TǼB `ɩxMɷ+? TQ/KőMF�+?X ȸÍ�biMőF KÿH M2D/Ǽőp2 T`Qpûbi pɷTQÍ2i
/H2 �6J � TQiû TQmʈői �THBF�+B- T`QiQʈ2 QT�ÍMÿ #v DBʈ x �THBF�+2 xM�H pȒ2+?M� /�i�-
Fi2`� TǼB pɷTQÍim #2x TQKQ+B �THBF�+2 Kmbő /HQmx2 ?H2/�i M�TǼőFH�/ p Tm#HBF�+B �ASX

ǮɠǫɠǬ xĊ±Ó�ÌÓ�¡Ì¶
w pɷbimTm /Qi�xMőFQpû?Q Ȓ2iǼ2Mő #vHQ xőbF�MQ Tÿi FQKTH2iMő+? /�i- x2 Fi2`ɷ+? #vH�
pv?Q/MQ+2M� TǼ2bMQbi pɷTQÍiɩ ȹÍ�biMőFɩX SǼ2bMQbi �THBF�+2 M2#vHQ MmiMû MBD�F T`QF�@
xQp�i- T`QiQʈ2 iQiQ DBʈ x�DBȒȣmD2 /B;Bi�HBx�+2 /�i �6J � bQmpBb2Dő+ő bi�iBbiB+Fû mF�x�i2H2X
oȒB+?MB `2bTQM/2MiB D�FQ TQKɩ+Fm- Fi2`Qm TQmʈőp�HB TǼB pɷTQÍi2+? mp2/HB F�HFmH�iQ`
� TǼőT�/Mÿ bvbiûK �ASX ox?H2/2K F MBʈȒőKm TQÍim Q/TQpÿ/ő D�FQ Q`B2Mi�ÍMő mF�x�i2H
`v+?HQbiB � TǼ2bMQbiB TQbi�ÍmD2 TQm?û TQ`QpM�Mő ?Q/MQi p b2F+B ǲoɷTQÍ2i /H2 �6Jǳ

ǭǭ
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QT`QiB b2F+B ǲoɷTQÍ2i x �THBF�+2ǳX oȒ2+?M� /�i� DbQm mp2/2M� p TǼőHQx2 :X oȒBKMQmi bB
Kɩʈ2K2 TQKÿ`Mÿ K�Hɷ+? `Qx/őHɩ p ?Q/MQi�+? xDBȒiÿMɷ+? pɷFQMMQbiMő+? +?�`�Fi2`BbiBF-
i2/v `2bTQM/2MiB #vHB TQKÿ`Mÿ TǼ2bMő TǼB T`�+B b �6J � BMi2`TQHQp�HB bT`�pMÿX .ɩH2ʈBiû
D2 mTQxQ`MBi- ʈ2 QT`QiB i�#mHQp�MɷK ?Q/MQi�K p �6J- �THBF�+2 pɷbH2/Fv x�QF`Qm?HmD2
M� +2Hû /2bőiFv M� ǲH2i2+Fvǳ #2xT2ÍMQm bi`�Mm- i2/v p TǼőT�/ÿ TQiǼ2#Mɷ+? /ûH2F M�?Q`m
� m biQmT�pQbiB /QHɩX C2 TǼ2/TQFH�/- ʈ2 `2bTQM/2MiB px?H2/2K F M�mÍ2MɷK xpvFHQbi2K
TQbimTQp�HB x`QpM� i�FX w�QF`Qm?H2Mû ?Q/MQiv DbQm iQiBʈ HûT2 ÍBi2HMû � x�T�K�iQp�i2HMûX

L2DpÿiȒőK x+2H� D�bMÿ TQbiǼ2?Mmi2HMɷK `Qx/őH2K DbQm mTHvMmHû Í�bv TQiǼ2#Mû T`Q
pɷTQÍ2i x �6J- Fi2`û DbQm p Ǽ�/2+? KBMmi QT`QiB `v+?HQbiB �THBF�+2- p2 Fi2`û pɷTQÍiv
p ʈ�/MûK x mp2/2Mɷ+? KÿǼ2Mő M2TǼ2b�?Hv j8 bX

ǭǮ
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ǯɠǪ xĊå¡é¡Ì¢ Ì¡�Óçî�îÃĊ

ǯɠǪɠǪ iàã�ă� $h,
wTÿiM� p�x#� p `�K+B i2biQp�Mő TǼBM2bH� M�p`?v M� xH2TȒ2Mő � xTǼ2?H2/MÿMő TǼ2/2pȒőK
p M�pB;�+B mʈBp�i2HbFɷK T`QbiǼ2/őKX L2D/ɩH2ʈBiÿDȒő #vHv TQxM�iFv iɷF�Dő+ő b2 M�p`�im
/Q b2xM�Km H2iQmMɩ � M�p`�im x2 bi`�MFv pɷTQÍiɩ /Q bi`�MFv b BM7Q`K�+2KB Q H2iQmMm
� D2?Q BHmbi`�ÍMő 7QiQ;`�}őX w� iőKiQ ȹÍ2H2K #vH� TǼ2T`�+Qp�M� BFQM� ǲ>�M;�`ǳ- Fi2`�
KQʈMQbi M�p`�im /Q pɷ#ÿ`m H2iQmMɩ BM/BFmD2 ȒBTFQm mKőbiÿMQm /Q BFQMvX S`Q T`pQiMő
b2xM�K2Mő b M2D/ɩH2ʈBiÿDȒőKB T`pFv #vHQ MQpÿ pvmʈBiQ FQKTQM2Miv ǲbM�+F#�`ǳ- Fi2`� TǼB
T`pMőK bTmȒiÿMő �THBF�+2 xQ#`�xő p?Q/Mû BMbi`mF+2 F QpH�/�+őK T`pFɩK mʈBp�i2HbFû?Q
T`QbiǼ2/őX

ǯɠǪɠǫ iàã�ă� ăÓÅ�Ċ Yy�
L2DTQ/bi�iMÿDȒőK TQxM�iF2K x2 xTÿiMû p�x#v #vH DBbiÿ FQK2Mi�Ǽ iɷF�Dő+ő b2 pQH#v _qu
TǼB pɷTQÍim pɷFQMMQbiB M� pxH2i � TǼBbi�MőX .H2 TQxM�iFm #vH T`Qp2/2M `2@/2bB;M +2@
Hû?Q T`pFm � MQpÿ D2 i�F M�T`QbiQ xǼ2DK� KQʈMQbi /2}MQp�Mő pH�biMő mʈBp�i2HbFû /`�?v
TQKQ+ő TQHQʈFv ǲ*mbiQKǳ p `QHQp�+őK K2Mm _quX SQ xpQH2Mő TQHQʈFv ǲ*mbiQKǳ D2
mʈBp�i2HB xQ#`�x2MQ MQpû i2tiQpû TQH2 /Q Fi2`û?Q M�pQHő bKÿ` /`�?v TQKQ+ő /pQm ÍőbHB+-
ÍB TQ FHBFMmiő M� bvK#QH ȒBT2F TQKQ+ő iǼő ÍőbHB+ T`Q xpɷȒ2Mő TǼ2bMQbiB pɷTQÍiɩ bHQʈ2F
pÿi`m � i2/v B +2HFQpQm TǼ2bMQbi pɷTQÍimX

ǯɠǫ C¡ăĊå¡é¡Ì¢ Ì¡�Óçî�îÃĊ

ǯɠǫɠǪ �ĉàÓãî V�# Ì� ´I]
L2DTQ/bi�iMÿDȒőK � p /Q#ÿ Tb�Mő T`�+2 bi�H2 M2pvǼ2Ȓ2MɷK T`Q#HûK2K D2 ȒT�iM� TQ/TQ`�
2tTQ`im pɷbH2/Fɩ p S.6 p bvbiûKm BPaX h2MiQ Q}+B�HMÿ M�?H�Ȓ2Mɷ � bTQH2ÍMQbiő �TTH2
Ǽ2Ȓ2Mɷ T`Q#HûK b2 pvbFvimD2 D2M p bi�M/�HQM2 p2`xB- i2/v TQFm/ �THBF�+B bTmbiőK2 M�@
BMbi�HQp�MQm M� THQȒ2 BPa x�Ǽőx2MőX S`Q �Fim�HMő BM7Q`K�+2 � KQʈMQbi i2biQp�Mő QT`�pv
#m/2 �THBF�+2 T`ɩ#ÿʈMÿ i2biQp�M� M� x�Ǽőx2Mő b pɷpQD�ǼbFQm #2i� p2`xő MQpû �Fim�HBx�+2
bvbiûKm BPa RjX o iûiQ p2`xB #v DBʈ /H2 TǼ2/#ÿʈMɷ+? BM7Q`K�+ő KÿH� #ɷi xpɷȒ2M� TQ/TQ`�
Sq� � 7mMF+2 bi�?Qp�Mő M2#Q b/őH2Mő S.6 #v i�F DBʈ M2KÿH� TǼ2/bi�pQp�i T`Q#HûKX

ǭǯ



C¡�Óçî�îÃĊ � ��Åé¶ çË¤åÓă�Ì¶ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ǯɠǬ ��Åé¶ çË¤åÓă�Ì¶

ǯɠǬ ��Åé¶ çË¤åÓă�Ì¶

ǯɠǬɠǪ :ÓËàÅ¡î´ď��¡
�THBF�+2 D2 p /Q#ÿ Q/2px/�Mő F Q#?�DQ#ÿ p2 bi�pm- F/v D2 /QFQMÍ2M M�p`? � BKTH2@
K2Mi�+2 pȒ2+? T`pFɩ mʈBp�i2HbFû?Q `Qx?`�MőX �THBF�+2 pȒ�F Q#b�?mD2 7mMFÍMő pɷTQÍiv
pɷFQMMQbiB TQmx2 T`Q H2iQmM h2+M�K Skyy3C* M� Fi2`ûK #vHQ T`Qp2/2MQ i2biQp�Mő
�THBF�+2 � +2HFQpɷ pɷpQD >JA B pɷTQÍiQpû?Q KQ/mHmX LvMő D2 i�F TQiǼ2#Mû pvpBMmiû
TQbimTv pvmʈői T`Q /QTHMÿMő � p FQM2ÍMû 7�xB FQKTH2iBx�+B /�i�#�x2 pȒ2+? p2 pɷ+pBFm
T`QpQxQp�Mɷ+? H2iQmMɩX L�`QÍMÿDȒőK ȹFQH2K DBbiÿ #m/2 �M�Hɷx� � TǼ2pQ/ /�i pɷFQMMQbiB
U/B;Bi�HBx�+2V- Fi2`� DbQm p �6J mp2/2M� p2 7Q`Kÿ ;`�7ɩX C2/M� b2 Q H2iQmMv pɷ`Q#+2
SBT2` � H2iQmM h2+M�K SNkCaX

ǯɠǬɠǫ YÓďé¶å¡Ì¶ ´Ì«ÓãË��¶ Ó Å¡îÓóÌ¡�±
S`Q `QxȒőǼ2Mő mʈBiMQbiB �THBF�+2 D2 p?Q/Mû /QTHMBi F�`im b BM7Q`K�+2KB /�HȒőKB ȹ/�DBX
o?Q/Mû #v T`Q TH�MQp�Mő H2im #vHQ H2i+B TQbFviMQmi BM7Q`K�+2 T`Q pvTHƚQp�Mő H2iQpɷ+?
TH�MɩX EQMF`ûiMő /�i� #v #vH� M�TǼőFH�/ A*�P /2bB;M�iQ` /�Mû?Q ivTm H2iQmMm UivT2
Q7 �B`+`�iV � /�H2 b2xM�K TǼőbi`QDQpû?Q pv#�p2Mő � /�HȒő+? TQHQʈ2F T`Q TQH2 Ry H2iQpû?Q
TH�MmX

ǯɠǬɠǬ ,ËàÅ¡Ë¡Ìî��¡ ��î���ďÓă¢±Ó çĊçî¢Ëó
�`+?Bp�+2 T`Q#ő?�Dő+ő ǲp TQx�/őǴ T`Q mʈBp�i2H2 QF�KʈBiɷ TǼőMQb M2K�- � i�F #vH� #ÿ?2K
pɷpQD2 M2DT`p2 mTǼ2/MQbiMÿM� BKTH2K2Mi�+2 2tTQ`im pɷbH2/Fɩ x �THBF�+2 /Q x�Ǽőx2Mő
mʈBp�i2H2 � mFH�/�Mő TǼ2/pQH2Mɷ+? FQM};m`�+ő b mHQʈ2MőK QTÿi M� x�Ǽőx2Mő mʈBp�i2H2X
6mMF+2 �`+?Bp�+2 /H2 }HQxQ}2 16" D2 �H2 mʈBi2ÍMɷK M�bi`QD2K T`Q xTÿiMQm FQMi`QHm- ÍB
�M�Hɷxm T`QpQxm p `�K+B �hPX h�FQpɷ T`p2F #v pȒ�F Kmb2H x�?`MQp�i BKTH2K2Mi�+B
/�i�#�xQpû?Q bvbiûKm p T`�pûK bKvbHm bHQp�X o /�i�#�xB #v i2/v #vH� m+?Qp�p�M� /�i�
x T`Qp2/2Mɷ+? pɷTQÍiɩX h�FQpû Ǽ2Ȓ2Mő #v i�Fû mKQʈƚQp�HQ xD2/MQ/mȒ2Mő bT`�pv mHQʈ2@
Mɷ+? H2iBȒȣ � H2iQmMɩ- F/v #v #vHQ KQʈMû /�i�#�xB mT`�pQp�i M�TǼőFH�/ p2 bT`�p+QpbFû
�THBF�+BX C2/M�HQ #v b2 i2/v Q bFmi2ÍMû #�+F@2M/ Ǽ2Ȓ2Mő b pvmʈBiőK b2`p2`mX S`Q x�p2/2Mő
iûiQ 7mMF+2 #v pȒ�F #vHQ M2D/Ǽőp2 MmiMû T`Qpûbi `2Ȓ2`ȒB DBʈ pvmʈőp�Mɷ+? /�i�#�xQpɷ+?
bvbiûKɩ p �hP 6 �A_X

ǯɠǬɠǭ Y´çÃ �Ì�Åċď�
ovpBMmiɷ M�bi`QD D2 T`2x2MiQp�M TQmx2 D�FQ /QTHƚmDő+ő bvbiûK T`Q 7�xB TH�MQp�Mő H2im �
M� i2MiQ 7�Fi D2 p b�KQiMû �THBF�+B i�Fû mTQxQ`MÿMQX SQFm/ #v b2 pȒ�F K2xB bim/2Miv
� BMbi`mFiQ`v Qbpÿ/ÍBH- #vHQ #v KQʈMû TQbimTQp�i +2biQm- F/v #v #vHv QpÿǼ2Mv +2HFQpû
Fp�HBiv �THBF�+2- 2t�FiMÿ TǼ2/p2/2M� TǼ2bMQbi F�HFmH�+ő � T`Qp2/2M� `BbF �M�Hɷx� TQ@
mʈőp�Mő i�FQpû?Q bvbiûKmX ox?H2/2K F x�p�/ÿMɷK T`�pB/HɩK � BMi2;`�+B 16" /Q �A_
PSa- DBʈ ȸ*G pv/�H TǼőbHmȒMû bKÿ`MB+2 T`Q i�FQpû bvbiûKv � bQmÍ�biő T`Q?H�Ȓ2Mő TQ/�@
p�Mû?Q iûiQ BMbiBim+B D2 i�Fû T`Qp2/2M� `BbF �M�Hɷx�X hviQ F`QFv DbQm pȒ�F THMÿ p `2ʈBB
H2iQpû?Q Q//ÿH2Mő 6 �A_ bTQHX b `X QX

ǯɠǬɠǮ ,ËàÅ¡Ë¡Ìî��¡ �Ó ]IV � IB
o M�p�xMQbiB M� x�p2/2Mő TǼ2/KÿiMû?Q M�bi`QD2 #v /�HȒő F`QFv KQ?Hv bKÿǼQp�i
i�Fû F Q}+B�HMőKm x�M2b2Mő /Q T`QpQxMő TǼő`mÍFv � bi�M/�`/Mő+? T`QpQxMő+? TQbimTɩ
�hP 6 �A_X aPS K�Dő p iûiQ ȒFQH2 Í�bi2ÍMÿ +?�`�Fi2` pɷmFQpɷ+? K�i2`B�Hɩ- � i�F
Q#b�?mDő B m+2H2Mɷ TQbimT TH�MQp�Mő H2im- i2/v B pɷTQÍiv pɷFQMMQbiBX Sm#HBFQp�Mő
TǼő`mÍ2F � TQbimTɩ D2 pȒ�F i�Fû BMi2`Mő x�H2ʈBiQbiő TǼőbHmȒMû?Q Q//ÿH2Mő bTQH2ÍMQbiBX

ǭǰ
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L�bH2/mDő+ő i2tiv F�TBiQHv Q#b�?mDő b?`Mmiő- TQxM�iFv � bm#D2FiBpMő M�xQ`v �miQ`�X E�@
TBiQH� D2 i2/v M� `Qx/őH Q/ Qb�iMő+? Í�biő T`�+2 Tb�M� p T`pMő QbQ#ÿX o ʈ�/MûK TǼőT�/ÿ
i�Fû i2ti M2K� pvD�/ǼQp�i Q}+B�HMő TQbiQD2 � M�xQ`v �hP 6 �A_ bTQHX b `XQX

]±ãÌóî¶
JmbőK B x2 bpû xFmȒ2MQbiB TǼBxM�i- ʈ2 b2 TǼB TǼ2/H2iQpû TǼőT`�pÿ Q#Í�b x�M2/#� /ɩ@
FH�/MÿDȒő �M�Hɷx� pɷFQMMQbiB � MÿF/v B pɷTQÍiv ?KQiMQbiB � pvp�ʈ2MőX JMQ?/v D2 iQ
xTɩbQ#2MQ `QxTiɷH2MőK- F/v b2 bim/2Mi bQmbiǼ2/ő M� bi�p TQÍ�bő- �FiBpQp�Mû T`QbiQ`v-
TǼőT`�pm K�T- � i�Fû i`�pő Í�b pvǼőxQp�MőK `ɩxMɷ+? TQpQH2Mő- FQQ`/BM�+ő H2im b Ǽőx2MőK
T`QpQxm- ÍB p�HB/�+ő H2iQpû?Q TH�MmX w2DKûM� TQFm/ b2 TǼB/�Dő D2Ȓiÿ /�HȒő M2QÍ2F�p�Mû
7�FiQ`v- M� Fi2`û D2 H2i2+ipő KBKQǼ�/Mÿ Ȓiÿ/`û- Kɩʈ2 b2 bi�i- ʈ2 bim/2Mi M2pÿ/QKFv
x+2H� QTQK2M2 pɷTQÍiv T`QpûbiX PTÿi b�KQxǼ2DKÿ Í2`T�K B x pH�biMő+? +?v#- xFmȒ2@
MQbiő � TQM�mÍ2MőX

�#v b2 i�FQpû bBim�+2 M2bi�p�Hv- K� H2i2+F� ȒFQH� 6 �A_ pvT`�+Qp�Mû aPS i�F- �#v
bim/2Mi� p2/Hv F #2xT2ÍMûKm � 272FiBpMőKm Hûi�MőX aQmÍ�biő D2 KBKQ DBMû K�iB+2 TǼőT`�pv
UK�i`BtV b TǼ2/H2iQpɷKB ȹFQMv- p2/Qm+ő F `Qx?Q/Mmiő Q T`Qp2/2Mő- ÍB M2T`Qp2/2Mő H2imX
C2/MQm x TQHQʈ2F D2 T`Qp2/2Mő pɷTQÍim ?KQiMQbiB � pvp�ʈ2Mő- b2 x�Tb�MőK pvTQÍői�Mɷ+?
?Q/MQiX .�H2 T�F ȹFQM pɷTQÍim pɷFQMMQbiB- Fi2`ɷ D2 MmiMû QTÿi TQip`/Bi D�FQ T`Qp2/2MɷX
SQ/TBb2K bip`x2Mɷ Ȓiői2F b K�iB+ő b2 TǼ2/ H2i2K Q/2px/� /BbT2ÍBMFmX EQTBB pɷTQÍiɩ
pɷFQMMQbiB B ?KQiMQbiB � pvp�ʈ2Mő bB T�F /H2 T`QpQxMő+? TQbimTɩ Kmbő TBHQi pxői b
b2#Qm M� T�Hm#m H2iQmMmX

A x /�i xőbF�Mɷ+? /Qi�xMőFQpɷK Ȓ2iǼ2MőK pȒ�F /�H2 pvTHɷp�- ʈ2 �H2bTQƚ bi`mÍM� �M�@
Hɷx� pɷFQMMQbiB T`Q F�ʈ/ɷ H2i- M2Mő m pȒ2+? x /Qi�xQp�Mɷ+? b�KQxǼ2DK� � M2D2/M� b2
i�F Q D2/MQ`�xQpû QTQK2MmiőX hQ?Q Db2K bB #vH pÿ/QK TQ +2Hɷ T`�FiB+Fɷ pɷ+pBF � p QF�@
KʈBFm- F/v Db2K /Qbi�H TǼőH2ʈBiQbi TǼBDői b MÿÍőK MQpɷK- bBim�+B KÿMő+őK- Db2K M2p�?�HX

.ɩpQ/v Í�biû?Q QTQKőD2Mő �M�Hɷxv pɷFQMMQbiB � KMQ?v B ?KQiMQbiB � pvp�ʈ2Mő- KB
#vHv Q/ TQÍ�iFm D�bMûX oɷTQÍiv /H2 �6J DbQm M2TǼ2?H2/Mû � Í�biQ i�Fû x/HQm?�pû-
mM�pmDő+őX Ì�b � K2Mi�HMő F�T�+Bim- i�F bim/2Mi `�/ÿDB pÿMmD2 TǼ2/H2iQpɷK ÍBMMQbi2K-
Fi2`û T`Q MÿD K�Dő �H2bTQƚ x D2?Q TQ?H2/m pÿiȒő /ɩH2ʈBiQbiX

JɷK +őH2K i2/v #vHQ TQbFviMQmi M�bi`QD- Fi2`ɷ #v T`Q+2b MÿFQHBF�M�bQ#Mÿ m`v+?HBH �
xTǼ2?H2/MBHX l`ÍBiÿ pȒ�F M2+?+B bMBʈQp�i /ɩH2ʈBiQbi H2iQpû TǼő`mÍFvX aim/2Mi- ÍB D�FɷFQHBp
H2i2+- #v b2 p H2iQpû TǼő`mÍ+2 bpû?Q H2i�/H� KÿH pvxM�i � #ɷi b+?QT2M pɷTQÍiv Fp�HBiMÿ
T`QpûbiX JvbHőK bB pȒ�F- ʈ2 D2 M� Í�b2- �#v b2 B pɷ`Q#+B bTQ`iQpMő+? � pɷ+pBFQpɷ+?
H2i�/2H TǼ2Q`B2MiQp�HB M� Ǽ2Ȓ2Mő TQTH�iM� /Q#ÿ � M2#`�MBHB b2 BMi2`�FiBpMőK K�Mm�HɩK
� �THBF�+őK- Fi2`û #v DBʈ #vHv bQmÍ�biő +2`iB}F�+2 H2i�/H�X

.�HȒő /ɩpQ/- T`QÍ b2 pɷFQMMQbiB bTQ`iQpMő+? � pɷ+pBFQpɷ+? H2iQmMɩ Í�biQ M2FH�/2
TQxQ`MQbi- D2 M�xQ`- ʈ2 m i�FiQ K�Hɷ+? H2iQmMɩ iQ M2K� TǼőHBȒ p2HFɷ pɷxM�K- i2/v �THB@
FQp�Mő TǼőbimTm ǲQMQ iQ pʈ/v pv+?�xőǳX PT`QiB p2HFɷK /QT`�pMőK H2iQmMɩK- m Fi2`ɷ+?
KQ?Qm #ɷi K2xB D2/MQiHBpɷKB H2iv Q#`QpbFû `Qx/őHv p2 pxH2iQpû ?KQiMQbiB B Í�biû xKÿMv
pMÿDȒő+? TQ/KőM2F TǼB TǼ2H2i2+? /Q `ɩxMɷ+? TQ/M2#ő- � i2/v xM�ÍMÿ T`QKÿMHBpû ?Q/MQiv

ǭǱ
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pɷFQMMQbiMő+? +?�`�Fi2`BbiBF- DbQm K�Hû H2iQmMv � D2DB+? T`QKÿMHBpQbi pɷFQMɩ- M�TǼőFH�/
?Q/MQi T`Q pxH2i- QT`�p/m KûMÿ F`BiB+FûX A i�iQ Q/HBȒMQbi D2 D2/2M x /ɩpQ/ɩ `Qx/ÿH2Mő
M� FQKTH2tMő � M2FQKTH2tMő H2iQmMv- Fi2`û TQmʈőp� �A_ PSaX

CbQm pȒ�F bBim�+2 p2 Fi2`ɷ+? Kɩʈ2 #ɷi M2/#�H� TǼőT`�p� � pɷTQÍiv xM�ÍMɷK T`Q#Hû@
K2K- pÿiȒőK M2ʈ bB MÿF/Q b H�tM2DȒőK TǼőbimT2K Kɩʈ2 KvbH2iX .ɩH2ʈBiû pɷFQMMQbiMő
+?�`�Fi2`BbiBFv DbQm iQiBʈ i�Fû iv- Fi2`û b2 iɷF�Dő biQmT�pQbiB- /QbimTm � /�HȒő+? T�`�@
K2i`ɩ /ɩH2ʈBiɷ+? M� i`�iBX :`�/B2Mi biQmT�Mő- /QbimT � TQ/Q#Mû T�`�K2i`v DbQm p2HB+2
/ɩH2ʈBiû T`Q #2xT2ÍMɷ Q/bimT Q/ TǼ2F�ʈ2F � /Q/`ʈQp�Mő Tm#HBFQp�Mɷ+? i`�iő- M�TǼőFH�/
aA.X

"ÿ?2K TǼőbi`QDQpû?Q Hûi�Mő p `�K+B pɷ+pBFm Db2K i�F TQ+?QTBH- D�F x�b�/Mő D2 /ɩ@
FH�/M� TǼőT`�p� � TQ+iBpû TQÍői�MőX .ɩH2ʈBi� x Kû?Q TQ?H2/m D2 TǼ2/2pȒőK 7�x2 M2x/�@
Ǽ2Mû?Q TǼB#Hőʈ2Mő M2#Q Q/H2i- F/v D2 MBʈȒő pɷFQMMQbi pɷ+pBFQpɷ+? H2iQmMɩ QT`�p/m xM�@
i2HM�X P/H2i x M�`QÍMÿDbő?Q H2iBȒiÿ- D�FQ D2 M�TǼőFH�/ AMMb#`m+F- b2 i�F TǼB M2/Qbi�i2ÍMû
pɷFQMMQbiB Kɩʈ2 bi�i p2HB+2 M2TǼőD2KMQm xFmȒ2MQbiőX SBHQi- Fi2`ɷ #v b2 M2/Qbi�i2ÍMÿ
TǼBT`�pBH- #v iQiBʈ M2KÿH T`Q TQ?Q/HMû pv`2Ȓ2Mő bBim�+2 /Qbi�i2ÍMû bBim�ÍMő mpÿ/QKÿMő
UaAh�qV- � Q iQ KB Q/ x�Í�iFm ȒHQ TǼ2/2pȒőKX

J� TǼ2/bi�p� #vH� i�FQp�- ʈ2 TQFm/ x�DBbiőK +2HFQpû xTǼőbimTMÿMő /�Mû iûK�iBFv �
TQbFviMm TBHQiQpB bM�/MQ /QbimTMû BM7Q`K�+2- #m/2 HûT2 TǼBT`�p2Mɷ- +Qʈ b2 T`QKőiM2
T`�pÿ M� xpɷȒ2MûK bBim�ÍMőK mpÿ/QKÿMőX SQxBiBpMő pHBp M� Tbv+?B+Fû `QxTQHQʈ2Mő i�Fû
#m/2 Kői 7�Fi- F/v /Q H2i�/H� pbiQmTő b pÿ/QKőK- ʈ2 TQ+iBpÿ T`Qp2/H pȒ2+?Mv ȹFQMv
bTQD2Mû b TǼőT`�pQm H2imX

CBʈ #ÿ?2K ȹpQ/Mő+? Kÿbő+ɩ T`�+2 M� T`QD2Fim Db2K xőbF�p�H TQxBiBpMő `2�F+2 M� xpQ@
H2Mû iûK�- F/v #v pÿiȒBM� bim/2Miɩ x�KɷȒH2MQm �THBF�+B pǼ2H2 mpői�H� � `�/� TQmʈőp�H�
DBʈ /Ǽőp2- M2#Qȣ bB Mÿ+Q TQ/Q#Mû?Q TǼ2bi�pQp�HB DBʈ #ÿ?2K TǼ2/+?Qxő+? Í�biő pɷ+pBFm- �
MvMő #v b2 i�F FQM2ÍMÿ /QÍF�HBX PbQ#Mÿ bB KvbHőK- ʈ2 TQ/Q#Mɷ bvbiûK QT`�p/m KQ?H
pxMBFMQmi DBʈ /Ǽőp2X S`Q D2?Q pɷpQD D2 pȒ�F MmiMû Kői TǼ2?H2/ M2D2M p H2i2+ipő- �H2 i�Fû
DBbiû i2+?MB+Fû x�FH�/v iɷF�Dő+ő b2 T`Q;`�KQp�MőX hÿ+? b2 KB /Qbi�HQ #ÿ?2K TǼ2/+?Qxő?Q
bim/B� M� +?QKmiQpbFû T`ɩKvbHQpû ȒFQH2 � #2x Fi2`ɷ+? #v+? b2 /Q iQ?QiQ iûK�im DBbiÿ
M2Q/p�ʈBHX

�ʈ #ÿ?2K T`�+2 M� T`QD2Fim Db2K x�Í�H TQbimTMÿ xDBȒȣQp�i- D�F KQ+ pȒ2bi`�MMQm i2+?@
MQHQ;Bő r2#Qpû �THBF�+2 � TǼ2/2pȒőK Sq� DbQmX SǼőFH�/2K Kɩʈ2 #ɷi p /Q#ÿ }M�HBxQp�Mő
T`�+2 Í2`bipÿ QxM�K2Mû `QxȒőǼ2Mő TQ/TQ`v Sq� p T`Q?Hőʈ2ÍB :QQ;H2 *?`QK2X �THBF�+2
pvip�Ǽ2Mû /H2 iûiQ TQF`QFQpû i2+?MQHQ;B2- D2 i2/v DBʈ KQʈMû BMbi�HQp�i /Q bi�M/�HQM2
`2ʈBKm B M� /2bFiQT x�Ǽőx2Mő+? *?`QK2 Pa- GBMmt- J�+ � b�KQxǼ2DKÿ B qBM/QrbX
L�bi`QD T`2x2MiQp�Mɷ p iûiQ T`�+B- i�F p TǼőT�/ÿ M�b�x2Mő /Q T`QpQxm #m/2 QT`�p/m
KmHiBTH�i7Q`KMő � BMbi�HQp�i2HMɷ T`Q TQmʈBiő #2x BMi2`M2iQpû?Q TǼBTQD2Mő- TǼB x�+?Qp�Mő
B/2MiB+Fû?Q px?H2/m � QpH�/�MőX SQÍ�i2ÍMő `BbF- F/v Db2K b2 Q/p�ʈBH T`Q TQmʈBiő M2 ȹTHMÿ
#ÿʈMɷ+? � T`QxFQmK�Mɷ+? i2+?MQHQ;Bő b2 i2/v pvTH�iBHX

S`Q ȹbTÿȒMû /QFQMÍ2Mő T`�+2 #vHQ TQiǼ2#Mû M�bim/Qp�i KMQ?Q K�i2`B�Hɩ � M�mÍBi b2
T`�+Qp�i b TQbimTv � /�HȒőKB i2+?MB+FɷKB x�H2ʈBiQbiKB- b2 Fi2`ɷKB Db2K KÿH TQKÿ`Mÿ
K�HQ M2#Q B ʈ�/Mû xFmȒ2MQbiBX SQT`pû Db2K bB i�Fû pvxFQmȒ2H �F�/2KB+Fû Tb�Mő Q/@
#Q`Mɷ+? T`�+ő- Fi2`û KB p2HB+2 mbM�/MBH� i�iQ TH�BMh1s Ȓ�#HQM� Q/ T�M� _L.`X S2i`�
PHȒ�F�X JvbHőK bB i�F- ʈ2 b2 KB /2b2iBKÿbőÍMő T`�+2 M� T`QD2Fim B /őFv TQ/TQǼ2 `Q/BMv-
TǼ�i2H � Q/#Q`Mɷ+? p2/Qm+ő+? pv/�ǼBH�X

ǭǲ



<´î¡ã�îóã�

(R) 1m`QT2�M �pB�iBQM a�72iv �;2M+vX *QKKBbbBQM _2;mH�iBQM U1lV LQ
Ne8fkyRk QM �B` QT2`�iBQMb �M/ �bbQ+B�i2/ 1�a� .2+BbBQMb (QMHBM2)X RX pv/X
1m`QT2�M �pB�iBQM a�72iv �;2M+v- kyRN (pB/X RkX dX kyRN)X .QbimTMû iûʈ M�
?iiTb,ff2�b�X2m`QT�X2mf/Q+mK2Mi@HB#`�`vf;2M2`�H@Tm#HB+�iBQMbf2�bv@�++2bb@
`mH2b@�B`@QT2`�iBQMbX

(k) AMi2`M�iBQM�H *BpBH �pB�iBQM P`;�MBx�iBQMX (QMHBM2)X (pB/X R8X dX kyRN)X .Q@
bimTMû iûʈ M�
?iiTb,ffB+�QXBMif�#Qmi@B+�QfS�;2bf/27�mHiX�bTtX

(j) 1m`QT2�M �pB�iBQM a�72iv �;2M+vX (QMHBM2)X (pB/X ReX dX kyRN)X .QbimTMû iûʈ
M�
?iiTb,ff2�b�X2m`QT�X2mfi?2@�;2M+vfi?2@�;2M+vX

(9) 1p`QTbFɱ S�`H�K2Mi � _�/� 1p`QTbFö lMB2X L�Ǽőx2Mő 1p`QTbFû?Q S�`H�@
K2Mim � _�/v kyR3fRRjN (QMHBM2)X kyR3 (pB/X ReX dX kyRN)X .QbimTMû iûʈ M�
?iiTb,ff2m`@H2tX2m`QT�X2mfH2;�H@+QMi2Mif1Lfhshf\[B/4R8ee9ky8R3Nkd�m`B4*1@
G1s,jkyR3_RRjNX

(8) 1m`QT2�M �pB�iBQM a�72iv �;2M+vX _2;mH�iBQMb (QMHBM2)X (pB/X ReX dX kyRN)X
.QbimTMû iûʈ M�
?iiTb,ff2�b�X2m`QT�X2mf`2;mH�iBQMbX

(e) AMi2`M�iBQM�H *BpBH �pB�iBQM P`;�MBx�iBQMX �MM2t k Ĝ _mH2b Q7 i?2
�B` X RyX pv/X AMi2`M�iBQM�H *BpBH �pB�iBQM P`;�MBx�iBQM- kyy8 (pB/X kNX dX kyRN)X
Aa"L Nd3@Nk@NkjR@98N@yX

(d) 1p`QTbFɱ S�`H�K2Mi � _�/� 1p`QTbFö lMB2X L�Ǽőx2Mő 1p`QTbFû?Q S�`H�@
K2Mim � _�/v U1aV +ËX kyy3fkRe (QMHBM2)X kyy3 (pB/X ReX dX kyRN)X .QbimTMû iûʈ M�
?iiTb,ff2m`@H2tX2m`QT�X2mfH2;�H@+QMi2Mif1Lf�GGf\m`B4*1G1s,jkyy3_ykReX

(3) JBMBbi2`bipQ .QT`�pv Ç2bFö _2Tm#HBFv ė ȲǶ�/ S`Q *BpBHMŌ G2i2+ipŌX
G2i2+Fɷ TǼ2/TBb GR9 Ĝ G2iBȒiÿ (QMHBM2)X G2i2+F� BM7Q`K�ÍMő bHmʈ#�X (pB/X R9X dX kyRN)X
.QbimTMû iûʈ M�
?iiTb,ff�BKX`HTX+xfT`2/TBbvfT`2/TBbvfBM/2tX?iKX

(N) aEu#`�`vX �B`+`�7i S2`7Q`K�M+2 (QMHBM2)X (pB/X RdX dX kyRN)X .QbimTMû iûʈ M�
?iiTb,ffbFv#`�`vX�2`QfBM/2tXT?Tf�B`+`�7inS2`7Q`K�M+2X

(Ry) *�1 Pt7Q`/ �pB�iBQM �+�/2KvX J�bb �M/ #�H�M+2- S2`7Q`K�M+2X *�1 Pt@
7Q`/ �pB�iBQM �+�/2Kv- kyR9 (pB/X kyX dX kyRN)X

(RR) AMi2`M�iBQM�H *BpBH �pB�iBQM P`;�MBx�iBQMX �MM2t 3 Ĝ �B`rQ`i?BM2bb Q7
�B`+`�7iX RkX pv/X AMi2`M�iBQM�H *BpBH �pB�iBQM P`;�MBx�iBQM- kyR3 (pB/X kkX 3X kyRN)X
Aa"L Nd3@Nk@Nk83@9dk@eX

(Rk) AMi2`M�iBQM�H *BpBH �pB�iBQM P`;�MBx�iBQMX �MM2t e Ĝ PT2`�iBQM Q7 �B`@
+`�7i- S�`i AA Ĝ AMi2`M�iBQM�H :2M2`�H �pB�iBQM Ĝ �2`QTH�M2bX RyX pv/X AMi2`M�iBQM�H
*BpBH �pB�iBQM P`;�MBx�iBQM- kyR3 (pB/X kNX dX kyRN)X Aa"L Nd3@Nk@Nk83@9d8@dX

Ǯǩ

https://easa.europa.eu/document-library/general-publications/easy-access-rules-air-operations
https://easa.europa.eu/document-library/general-publications/easy-access-rules-air-operations
https://icao.int/about-icao/Pages/default.aspx
https://easa.europa.eu/the-agency/the-agency
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1566420518927&uri=CELEX:32018R1139
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1566420518927&uri=CELEX:32018R1139
https://easa.europa.eu/regulations
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32008R0216
https://aim.rlp.cz/predpisy/predpisy/index.htm
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(Rj) lXaX .2T�`iK2Mi P7 h`�MbTQ`i�iBQM ė 62/2`�H �pB�iBQM �/KBMBb@

i`�iBQMX SBHQiǶb >�M/#QQF Q7 �2`QM�miB+�H EMQrH2/;2 (QMHBM2)X 6HB;?i ai�M/�`/b
a2`pB+2- kyRe (pB/X kkX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ffrrrX7��X;Qpf`2;mH�iBQMbnTQHB+B2bf?�M/#QQFbnK�Mm�Hbf�pB�iBQMfT?�Ff
K2/B�fTBHQin?�M/#QQFXT/7X

(R9) *BpBH �pB�iBQM �mi?Q`Biv lEX *�S eN3- *�� C�_@6*G 1t�KBM�iBQMb- �2`Q@
TH�M2 S2`7Q`K�M+2 J�Mm�H (QMHBM2)X jX pv/X kyye (pB/X kRX 3X kyRN)X Aa"L y@RRdNy@
e8j@yX .QbimTMû iûʈ M�
?iiTb,ffTm#HB+�TTbX+��X+QXmFf/Q+bfjjf*�SeN3XT/7X

(R8) *Qbi`mxBQMB �2`QM�miB+?2 h1*L�J aXTX�X �B`+`�7i 6HB;?i J�Mm�H Ĝ
h1*L�J Skyyh C* X 9X pv/X *Qbi`mxBQMB �2`QM�miB+?2 h1*L�J aXTX�X- kyRN
(pB/X kX 3X kyRN)X

(Re) *Qbi`mxBQMB �2`QM�miB+?2 h1*L�J aXTX�X �B`+`�7i 6HB;?i J�Mm�H Ĝ
h1*L�J Skyy3 C* X kX pv/X *Qbi`mxBQMB �2`QM�miB+?2 h1*L�J aXTX�X- kyRN
(pB/X kX 3X kyRN)X

(Rd) AMi2`M�iBQM�H *BpBH �pB�iBQM P`;�MBx�iBQMX .Q+ Ryyky- J�Mm�H QM 1H2+i`Q@
MB+ 6HB;?i "�;b U16"bVX kX pv/X AMi2`M�iBQM�H *BpBH �pB�iBQM P`;�MBx�iBQM- kyR3
(pB/X RkX dX kyRN)X Aa"L Nd3@Nk@Nk9N@33d@yX

(R3) �B`#mb aX�XaX �j8y 16" JQmMiBM; .2pB+2 (QMHBM2)X (pB/X RyX 3X kyRN)X .QbimTMû
iûʈ M�
?iiTb,ffb2`pB+2bX�B`#mbX+QKf2Mf7HB;?i@QT2`�iBQMbfbvbi2K@mT;`�/2bf2H2+i`Q@
MB+@7HB;?i@#�;f�j8y@27#@KQmMiBM;@/2pB+2X?iKHX

(RN) �B`#mbX �6A 6HB;?i PT2`�iBQMb a�72iv �r�`2M2bb a2KBM�` U6Pa�aV Ĝ 16"- 6Hv@
aK�`i �M/ 2Z_> (QMHBM2)X kyRd (pB/X kkX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ffB+�QXBMif1a�6f.Q+mK2MibfK22iBM;bfkyRdf�6AWky6Pa�aWkykyRdf.�vWkyjW
ky.Q+bf.�vnjnkn16"XT/7X

(ky) AQ`BQ- *�`H�X "Q2BM; Ĝ PSh p2`bBQM 9Xj (QMHBM2)X 1�a� Ĝ *2`iB}+�iBQM .B`2+iQ@
`�i2- kyR3 (pB/X kkX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ffrrrX2�b�X2m`QT�X2mfbBi2bf/27�mHif7BH2bf/7mf1L*G8Rk3Rn"Q2BM;Wky@
WkyPShWky9XjXT/7X

(kR) C2TT2b2M "Q2BM; *QKT�MvX "Q2BM; PM#Q�`/ S2`7Q`K�M+2 hQQH (QMHBM2)X
(pB/X RX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ffrrkXD2TT2b2MX+QKfrT@+QMi2MifmTHQ�/bfkyRNfy9f"Q2BM;@PSh@S`Q/m+i@
6�+i@a?22i@la@aBx2XT/7X

(kk) C2TT2b2M "Q2BM; *QKT�MvX JB+`QbQ7i aiQ`2 Ĝ "Q2BM; PM#Q�`/ S2`7Q`K�M+2
hQQH (QMHBM2)X (pB/X RX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ffKB+`QbQ7iX+QKf2M@mbfTfQM#Q�`/@T2`7Q`K�M+2@iQQHfNM#H;;?9p+b8\�+iB@
p2i�#4TBpQi,Qp2`pB2ri�#X

(kj) L�o"Gl1 �A_"la *QKT�MvX 6HvbK�`iY (QMHBM2)X (pB/X RX 3X kyRN)X .QbimTMû
iûʈ M�
?iiTb,ffM�p#Hm2X�2`QfT`Q/m+if7HvbK�`i@THmbfX

(k9) S`Q6HBi2X (QMHBM2)X (pB/X RX 3X kyRN)X .QbimTMû iûʈ M�
?iiT,ff#Q#m`b+?2HX+QKfT�;2RfBM/2tX?iKHX

(k8) :v`QMBKQX (QMHBM2)X (pB/X RdX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ff;v`QMBKQX+QKX

ǮǪ

https://www.faa.gov/regulations_policies/handbooks_manuals/aviation/phak/media/pilot_handbook.pdf
https://www.faa.gov/regulations_policies/handbooks_manuals/aviation/phak/media/pilot_handbook.pdf
https://publicapps.caa.co.uk/docs/33/CAP698.pdf
https://services.airbus.com/en/flight-operations/system-upgrades/electronic-flight-bag/a350-efb-mounting-device.html
https://services.airbus.com/en/flight-operations/system-upgrades/electronic-flight-bag/a350-efb-mounting-device.html
https://icao.int/ESAF/Documents/meetings/2017/AFI%20FOSAS%202017/Day%203%20Docs/Day_3_2_EFB.pdf
https://icao.int/ESAF/Documents/meetings/2017/AFI%20FOSAS%202017/Day%203%20Docs/Day_3_2_EFB.pdf
https://www.easa.europa.eu/sites/default/files/dfu/ENCL51281_Boeing%20-%20OPT%204.3.pdf
https://www.easa.europa.eu/sites/default/files/dfu/ENCL51281_Boeing%20-%20OPT%204.3.pdf
https://ww2.jeppesen.com/wp-content/uploads/2019/04/Boeing-OPT-Product-Fact-Sheet-US-Size.pdf
https://ww2.jeppesen.com/wp-content/uploads/2019/04/Boeing-OPT-Product-Fact-Sheet-US-Size.pdf
https://microsoft.com/en-us/p/onboard-performance-tool/9nblggh4vcs5?activetab=pivot:overviewtab
https://microsoft.com/en-us/p/onboard-performance-tool/9nblggh4vcs5?activetab=pivot:overviewtab
https://navblue.aero/product/flysmart-plus/
http://boburschel.com/page1/index.html
https://gyronimo.com
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(ke) "�`iŌF- J�`2FX S`QÍ � D�F Tb�i T`Q;`2bBpMő r2#Qpû �THBF�+2 (QMHBM2)X �+F22X

(pB/X kX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ff�+F22X+xf#HQ;fT`Q+@�@D�F@Tb�i@T`Q;`2bBpMB@r2#Qp2@�THBF�+2fX

(kd) :QQ;H2X S`Q;`2bbBp2 q2# �TTb (QMHBM2)X :QQ;H2X (pB/X kX 3X kyRN)X .QbimTMû iûʈ
M�
?iiTb,ff/2p2HQT2`bX;QQ;H2X+QKfr2#fT`Q;`2bbBp2@r2#@�TTbfX

(k3) :QQ;H2X qQ`F#Qt r2#T�+F SHm;BMb (QMHBM2)X :QQ;H2X (pB/X kX 3X kyRN)X .QbimTMû
iûʈ M�
?iiTb,ff/2p2HQT2`bX;QQ;H2X+QKfr2#fiQQHbfrQ`F#QtfKQ/mH2bfrQ`F#Qt@r2#T�+F@
THm;BM \ 7#+HB/ 4 Ar�_k@C_n:6"Nw.sG_Pr8.DC2jkt.9lqkHy@:dD*ytx8sbnBp/>G�F"T�
qqmAX

(kN) om2X AMi`Q/m+iBQM (QMHBM2)X (pB/X RyX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ffpm2DbXQ`;fpkf;mB/2fX

(jy) om2iB7vX :2iiBM; bi�`i2/ (QMHBM2)X (pB/X RyX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ffpm2iB7vDbX+QKf2Mf;2iiBM;@bi�`i2/f[mB+F@bi�`iX

(jR) :QQ;H2X J�i2`B�H .2bB;M Ĝ AMi`Q/m+iBQM (QMHBM2)X (pB/X RRX 3X kyRN)X .QbimTMû iûʈ
M�
?iiTb,ffK�i2`B�HXBQf/2bB;MfBMi`Q/m+iBQMfX

(jk) :QQ;H2X C�F TQmʈőp�i bHmʈ#m SH�v *QMbQH2 (QMHBM2)X (pB/X kX 3X kyRN)X .QbimTMû iûʈ
M�
?iiTb,ffbmTTQ`iX;QQ;H2X+QKf;QQ;H2TH�vf�M/`QB/@/2p2HQT2`f�Mbr2`feRRk9j8\?H4
+bX

(jj) �TTH2X *?QQbBM; � J2K#2`b?BT (QMHBM2)X (pB/X kX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ff/2p2HQT2`X�TTH2X+QKfbmTTQ`if+QKT�`2@K2K#2`b?BTbfX

(j9) C�?Q/�- "Q?mKBHX C�p�b+`BTiQpû ȹHQʈBȒiÿ HQ+�HaiQ`�;2 (QMHBM2)X x/`QD�FX+x- kyRe
(pB/X kX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ffx/`QD�FX+xf+H�MFvfD�p�b+`BTiQp2@mHQxBbi2@HQ+�HbiQ`�;2fX

(j8) S�`�HH�tX (QMHBM2)X (pB/X R8X 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ffT�`�HHX�tfT`Q/m+ibfDbT/7X

(je) S`mʂBM�- oH�/BbH�p- 6BHBT "�`iɣMúF- S�p2H aiQD{M2F- JB`QbH�p _Q?2H � .�MB2H
ȋK�?�X J2i?Q/B+�H :mB/�M+2 �M/ ai�M/�`/ PT2`�iBM; S`Q+2/m`2b- h`�BMBM; 6HB;?ib
o6_X RX pv/X 6 �A_- *wf�hP@yyR- kyR3 (pB/X jRX dX kyRN)X

(jd) :QQ;H2X GB;?i?Qmb2 iQQH (QMHBM2)X (pB/X kX 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ff/2p2HQT2`bX;QQ;H2X+QKfr2#fiQQHbfHB;?i?Qmb2fX

(j3) G2S�;2- S2i2X �// iQ >QK2 a+`22M (QMHBM2)X :QQ;H2X (pB/X R8X 3X kyRN)X .QbimTMû
iûʈ M�
?iiTb,ff/2p2HQT2`bX;QQ;H2X+QKfr2#f7mM/�K2Mi�Hbf�TT@BMbi�HH@#�MM2`bfX

(jN) L�;v- Ap�M � S�pH� S2+?2`FQp{X ai�iBbiBF� (QMHBM2)X 6�FmHi� /QT`�pMő Ìolh-
S`�?�X (pB/X R8X 3X kyRN)X .QbimTMû iûʈ M�
?iiTb,ff7/X+pmiX+xfT2`bQM�HfM�;vBp�Mfai�iBbiBF�fai�iBbiBF�XT/7X

(9y) aEu#`�`vX �HiBK2i2` S`2bbm`2 a2iiBM;b (QMHBM2)X (pB/X R9X 3X kyRN)X .QbimTMû iûʈ
M�
?iiTb,ffbFv#`�`vX�2`QfBM/2tXT?Tf�HiBK2i2`nS`2bbm`2na2iiBM;bX

(9R) a�m`Q- C2zX J2�bm`BM; mb�#BHBiv rBi? i?2 avbi2K lb�#BHBiv a+�H2 UalaV (QMHBM2)X
J2�bm`BM;l- kyRR (pB/X RNX dX kyRN)X .QbimTMû iûʈ M�
?iiTb,ffK2�bm`BM;mX+QKfbmbfX

Ǯǫ

https://ackee.cz/blog/proc-a-jak-psat-progresivni-webove-aplikace/
https://developers.google.com/web/progressive-web-apps/
https://developers.google.com/web/tools/workbox/modules/workbox-webpack-plugin?fbclid=IwAR2-JR_GFB9ZDXLROw5DjJe32xD4UW2l0-G7jC0xz5Xs_ivdHLakBpaWWuI
https://developers.google.com/web/tools/workbox/modules/workbox-webpack-plugin?fbclid=IwAR2-JR_GFB9ZDXLROw5DjJe32xD4UW2l0-G7jC0xz5Xs_ivdHLakBpaWWuI
https://developers.google.com/web/tools/workbox/modules/workbox-webpack-plugin?fbclid=IwAR2-JR_GFB9ZDXLROw5DjJe32xD4UW2l0-G7jC0xz5Xs_ivdHLakBpaWWuI
https://vuejs.org/v2/guide/
https://vuetifyjs.com/en/getting-started/quick-start
https://material.io/design/introduction/
https://support.google.com/googleplay/android-developer/answer/6112435?hl=cs
https://support.google.com/googleplay/android-developer/answer/6112435?hl=cs
https://developer.apple.com/support/compare-memberships/
https://zdrojak.cz/clanky/javascriptove-uloziste-localstorage/
https://parall.ax/products/jspdf
https://developers.google.com/web/tools/lighthouse/
https://developers.google.com/web/fundamentals/app-install-banners/
https://fd.cvut.cz/personal/nagyivan/Statistika/Statistika.pdf
https://skybrary.aero/index.php/Altimeter_Pressure_Settings
https://measuringu.com/sus/
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(9k) "`QQF2- CQ?MX ala @ � [mB+F �M/ /B`iv mb�#BHBiv b+�H2 (QMHBM2)X (pB/X RNX dX kyRN)X

.QbimTMû iûʈ M�
?iiTb,ff?2HHXK2B2`iXQ`;f+Q`2fT/7fbmbXT/7X
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�. ɠ G2iBȒiÿ- H2iBȒiMő Ĝ �2`Q/`QK2
�6J ɠ G2iQp� TǼő`mÍF� H2i�/H� Ĝ �B`+`�7i ~B;?i K�Mm�H
�AS ɠ G2i2+F� BM7Q`K�ÍMő TǼő`mÍF� Ĝ �2`QM�miB+�H BM7Q`K�iBQM Tm#HB+�iBQM
�J* ɠ SǼBD�i2HMû xTɩbQ#v T`ɩF�xm Ĝ �++2Ti�#H2 K2�Mb Q7 +QKTHB�M+2
�JaG ɠ L�/ biǼ2/Mő ?H�/BMQm KQǼ2 Ĝ �#Qp2 K2�M b2� H2p2H
�SS ɠ �THBF�+2 UKQ#BHMőV Ĝ �TTHB+�iBQM UKQ#BH2V
�_S ɠ oxi�ʈMɷ #Q/ H2iBȒiÿ Ĝ �2`Q/`QK2 `272`2M+2 TQBMi
�a. ɠ .ûHF� TǼ2`mȒ2Mû?Q pxH2im Ĝ �++2H2`�i2@biQT /Bbi�M+2
�a.� ɠ SQmʈBi2HM� /ûHF� TǼ2`mȒ2Mû?Q pxH2im Ĝ �++2H2`�i2@biQT /Bbi�M+2 �p�BH�#H2
�hP ɠ a+?p�H2M� Q`;�MBx�+2 T`Q pɷ+pBF Ĝ �TT`Qp2/ i`�BMBM; Q`;�MBb�iBQM
"1q ɠ w�FH�/Mő T`�x/M� ?KQiMQbi Ĝ "�bB+ 2KTiv r2B;?i
*�h ɠ P#+?Q/Mő H2i2+F� /QT`�p� Ĝ *QKK2`+B�H �B` i`�MbTQ`i
*a ɠ *2`iB}F�ÍMő bT2+B}F�+2 Ĝ *2`iB}+�iBQM bT2+B}+�iBQMb
*aa ɠ C�xvF F�bF�/Qpɷ+? bivHɩ Ĝ *�b+�/BM; bivH2 b?22ib
*ao ɠ >Q/MQiv Q//ÿH2Mû Í�`F�KB Ĝ *QKK�@b2T�`�i2/ p�Hm2b
*qu ɠ SǼ2/TQHő Ĝ *H2�`r�v
Ì_ ɠ Ì2bF� `2Tm#HBF� Ĝ *x2+? _2Tm#HB+
Ìolh ɠ Ì2bFû pvbQFû mÍ2Mő i2+?MB+Fû p S`�x2 Ĝ *x2+? h2+?MB+�H lMBp2`bBiv BM

S`�;m2
.1_ ɠ P/H2iQpɷ FQM2+ /`�?v Ĝ .2T�`im`2 2M/ Q7 i?2 `mMr�v
.h>_ ɠ SQbmMmiɷ T`�? /`�?v Ĝ .BbTH�+2/ i?`2b?QH/
1�a� ɠ 1p`QTbF� �;2Mim`� T`Q #2xT2ÍMQbi H2i2+ipő Ĝ 1m`QT2�M �pB�iBQM b�72iv

�;2M+v
16" ɠ 1H2Fi`QMB+F� H2iQp� �FiQpF� Ĝ 1H2+i`QMB+ ~B;?i #�;
1G1o ɠ L�/KQǼbF� pɷȒF� Ĝ 1H2p�iBQM
1a ɠ 1p`QTbFû bTQH2Í2Mbipő Ĝ 1m`QT2�M +QKKmMBiB2b
1l ɠ 1p`QTbF� mMB2 @ 1m`QT2�M mMBQM
6J* ɠ SQÍői�Í T`Q Ǽőx2Mő � QTiBK�HBx�+B H2im Ĝ 6HB;?i K�M�;2K2Mi +QKTmi2`
6SJ ɠ aiQT� x� KBMmim Ĝ 622i T2` KBMmi2
7i ɠ aiQT� UKÿ`Qp� D2/MQiF�V Ĝ 622i U/BK2MbBQM�H mMBiV
7ifKBM ɠ aiQT� x� KBMmim Ĝ 622i T2` KBMmi2
:� ɠ oȒ2Q#2+Mû H2i2+ipő Ĝ :2M2`�H �pB�iBQM
:J ɠ SQ`�/2MbFɷ K�i2`B�H Ĝ :mB/�M+2 K�i2`B�H
:Laa ɠ :HQ#�HMő M�pB;�ÍMő /`mʈB+Qpɷ bvbiûK Ĝ :HQ#�H M�pB;�iBQM b�i2HHBi2 bvbi2K
:lA ɠ :`�}+Fû mʈBp�i2HbFû `Qx?`�Mő Ĝ :`�T?B+�H mb2` BMi2`7�+2
:q ɠ *2HFQp� ?KQiMQbi Ĝ :`Qbb r2B;?i
>JA ɠ _Qx?`�Mő ÍHQpÿFĜbi`QD Ĝ >mK�M@K�+?BM2 BMi2`7�+2
?S� ɠ >2FiQT�b+�H Ĝ >2+iQT�b+�H
>hJG ɠ h2tiQpɷ xM�ÍFQp�+ő D�xvF Ĝ >vT2`i2ti K�`FmT H�M;m�;2
>q ɠ Ì2HMő pői` Ĝ >2�/rBM/
A�a ɠ AM/BFQp�M� px/mȒM� `v+?HQbi Ĝ AM/B+�i2/ �B`bT22/

Ǯǭ
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A*�P ɠ J2xBM�`Q/Mő Q`;�MBx�+2 T`Q +BpBHMő H2i2+ipő Ĝ AMi2`M�iBQM�H +BpBH �pB�iBQM

Q`;�MBx�iBQM
A6_ ɠ S`�pB/H� T`Q H2i TQ/H2 TǼőbi`QDɩ Ĝ AMbi`mK2Mi ~B;?i `mH2b
A_ ɠ S`Qp�/ÿ+ő T`�pB/H� Ĝ AKTH2K2MiBM; `mH2b
Aa� ɠ J2xBM�`Q/Mő bi�M/�`/Mő �iKQb7û`� Ĝ AMi2`M�iBQM�H bi�M/�`/ �iKQbT?2`2
Ca ɠ C�p�a+`BTi
CaPL ɠ C�p�@b+`BTiQpɷ Q#D2FiQpɷ x�TBb Ĝ C�p� b+`BTi Q#D2+i MQi�iBQM
F; ɠ EBHQ;`�K Ĝ EBHQ;`�K
Fi ɠ EMQi- lx2H Ĝ EMQi
Gf? ɠ aTQiǼ2#� T�HBp� x� ?Q/BMm Ĝ 6m2H +QMbmKTiBQM T2` ?Qm`
H# ɠ GB#`� Ĝ SQmM/
G. ɠ .ûHF� TǼBbi�Mő Ĝ G�M/BM; /Bbi�M+2
G.� ɠ SQmʈBi2HM� /ûHF� TǼBbi�Mő Ĝ G�M/BM; /Bbi�M+2 �p�BH�#H2
G_ ɠ .ûHF� /QD2x/m Ĝ G�M/BM; `QHH
Gq ɠ SǼBbi�p�+ő ?KQiMQbi Ĝ G�M/BM; r2B;?i
K ɠ J2i` UKÿ`Qp� D2/MQiF�V Ĝ J2i`2 U/BK2MbBQM�H mMBiV
J�S ɠ SHMő+ő iH�F Ĝ J�MB7QH/ T`2bbm`2
JPSa* ɠ J�tBK��HMB� T`QpQxMB� FQM};m`�+2 b2/�/2H T`Q +2bimDB�+B� Ĝ J�tBKmK

QT2`�iBQM�H T�bb2M;2` b2�iBM; +QM};m`�iBQM
JaG ɠ aiǼ2/Mő ?H�/BM� KQǼ2 Ĝ J2�M b2� H2p2H
JhPq ɠ J�tBK�HMő pxH2iQp� ?KQiMQbi Ĝ J�tBKmK i�F2@Qz r2B;?i
L** ɠ L2Q#+?Q/Mő T`QpQx bHQʈBiɷ+? KQiQ`Qpɷ+? H2i�/2H Ĝ LQM@+QKK2`+B�H

QT2`�iBQMb rBi? +QKTH2t KQiQ`@TQr2`2/ �B`+`�7i
L*P ɠ L2Q#+?Q/Mő T`QpQx DBMɷ+? M2ʈ bHQʈBiɷ+? KQiQ`Qpɷ+? H2i�/2H Ĝ LQM@

+QKK2`+B�H QT2`�iBQMb rBi? Qi?2` i?�M +QKTH2t KQiQ`@TQr2`2/ �B`+`�7i
LJ ɠ L�KQǼMő KőH2 Ĝ L�miB+�H KBH2
LJfG ɠ L�KQǼMő KőH2 M� HBi` T�HBp� Ĝ L�miB+�H KBH2 T2` HBi2` Q7 7m2H
P�h ɠ o2MFQpMő i2THQi� px/m+?m Ĝ PmibB/2 �B` i2KT2`�im`2
PAa ɠ S�Hm#Mő BM7Q`K�ÍMő bvbiûK Ĝ PM#Q�`/ BM7Q`K�iBQM bvbi2K
PJ ɠ S`QpQxMő TǼő`mÍF� Ĝ PT2`�iBQMb K�Mm�H
PSh ɠ S�Hm#Mő M�bi`QD T`Q pɷFQMMQbi Ĝ PM#Q�`/ T2`7Q`K�M+2 iQQH
PaL ɠ P`;�MBx�+2 bTQD2Mɷ+? M�`Q/ɩ Ĝ lMBi2/ L�iBQMb UlLV
S� ɠ hH�FQp� M�/KQǼbF� pɷȒF� Ĝ S`2bbm`2 �HiBim/2
S.6 ɠ SǼ2MQbMɷ 7Q`K�i /QFmK2Miɩ Ĝ SQ`i�#H2 /Q+mK2Mi 7Q`K�i
S1. ɠ SǼ2MQbMû 2H2Fi`QMB+Fû x�Ǽőx2Mő Ĝ SQ`i�#H2 2H2+i`QMB+ /2pB+2
SP> ɠ S`QpQxMő TǼő`mÍF� TBHQi� Ĝ SBHQiǶb QT2`�iBM; ?�M/#QQF
Sq� ɠ S`Q;`2bBpMő r2#Qp� �THBF�+2 Ĝ S`Q;`2bbBp2 r2# �TTHB+�iBQM
ZL> ɠ �iKQb72`B+Fɷ iH�F `2/mFQp�Mɷ M� JaG Ĝ �iKQbT?2`B+ T`2bbm`2 �/Dmbi2/

iQ JaG
_P* ɠ aiQmT�pQbi Ĝ _�i2 Q7 +HBK#
_SJ ɠ Pi�ÍFv x� KBMmim Ĝ _2pQHmiBQMb T2` KBMmi2
_qu ɠ oxH2iQp� � TǼBbi�p�+ő /`�?� Ĝ _mMr�v
a�_S ɠ ai�M/�`/v � /QTQ`mÍ2Mû TQbimTv Ĝ ai�M/�`/b �M/ `2+QKK2M/2/ T`�+iB+2b
a1S ɠ C2/MQKQiQ`Qpɷ TőbiQpɷ UH2iQmMV Ĝ aBM;H2@2M;BM2 TBbiQM U�2`QTH�M2V
aAh�q ɠ aBim�ÍMő mpÿ/QKÿMő Ĝ aBim�iBQM�H �r�`2M2bb
aPS ɠ ai�M/�`/Mő T`QpQxMő TQbimTv Ĝ ai�M/�`/ QT2`�iBM; T`Q+2/m`2b
aS� ɠ wpH�ȒiMő QT`�pMÿMő Ĝ aT2+B}+ �TT`Qp�Hb
aSP ɠ wpH�ȒiMő T`QpQx Ĝ aT2+B�HBb2/ QT2`�iBQMb
ala ɠ ȑF�H� TQmʈBi2HMQbiB bvbiûKmĜ avbi2K mb�#BHBiv b+�H2

ǮǮ
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aqu ɠ .QD2x/Qp� /`�?� Ĝ aiQTr�v
h�a ɠ S`�p� px/mȒM� `v+?HQbi Ĝ h`m2 �B`bT22/
h>_ ɠ S`�? /`�?v Ĝ h?`2b?QH/
hP. ɠ .ûHF� pxH2im Ĝ h�F2@Qz /Bbi�M+2
hP.� ɠ SQmʈBi2HM� /ûHF� pxH2im Ĝ h�F2@Qz /Bbi�M+2 �p�BH�#H2
hP_ ɠ .ûHF� `QxD2x/m Ĝ h�F2@Qz `mM
hP_� ɠ SQmʈBi2HM� /ûHF� `QxD2x/m Ĝ h�F2@Qz `mM �p�BH�#H2
hPq ɠ oxH2iQp� ?KQiMQbi Ĝ h�F2@Qz r2B;?i
hq ɠ w�/Mő pői` Ĝ h�BHrBM/
ȸ*G ɠ ȸǼ�/ T`Q +BpBHMő H2i2+ipő Ĝ *BpBH �pB�iBQM �mi?Q`Biv
l_G ɠ lMB7Q`K `2bQm`+2 HQ+�iQ`
ls ɠ lʈBp�i2HbF� xFmȒ2MQbi Ĝ lb2` 2tT2`B2M+2
o6_ ɠ S`�pB/H� T`Q H2i x� pB/Bi2HMQbiB Ĝ oBbm�H ~B;?i `mH2b
0 ɠ �K2`B+Fɷ /QH�` Ula.V Ĝ �K2`B+�M .QHH�` Ula.V
W ɠ S`Q+2MiQ U;`�/B2MiV Ĝ S2`+2Mi U;`�/B2MiV
ê* ɠ aimT2ƚ *2HbB� Ĝ .2;`22 *2HbBmb
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ɠ SǼőHQ?� � Q#b?mD2 �/`2b�Ǽ b2 x/`QDQpɷKB FƦ/v � ;`�}+FɷKB T`pFv �THBF�+2Xɠ SǼőbimT F �THBF�+B � +2HûKm �/`2b�ǼB D2 KQʈMɷ i�Fû p BMi2`M2iQpûK `2TQxBi�ǼB :Bi>m#,

NAČTĚTE MĚ
I�ã�ď¡Ã �ɠǪɠ ?iiTb,ff;Bi?m#X+QKfx#vb2FT2i`BFf6e@"S@kyRN@T2i`BF@x#vb2F@`2TQbBiQ`v
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Zbysek Petrik <zbysek.petrik@gmail.com>

Performance, UNI thesis
Počet zpráv: 3

Zbysek Petrik <zbysek.petrik@gmail.com> 15. července 2019 0:18
Komu: info@gyronimo.com

Dear Gyronimo,
I am a university atpl(a) student working on my bachelor thesis focused on performance calculations. My task is to
develop simple tool for students, so they can do their m&b and perf calculations of Tecnam fleet we use. During
my research for the thesis I've found your company and your great iPad solutions. The requirement for the tool
though is multiplatform use as only minority of students can afford iPad device for the training here in CZ. I would
like to kindly ask you if I can mention your company and apps in research section of my thesis. Also my big
concern is whether there is a chance of obtaining tabulated perf data for Piper aircraft (we use one PA28 for IFR
training) or this must be done in some kind of software graphical computing out of AFM charts.
Have a nice day!

Yours sincerely,

Zbysek Petrik
CTU in Prague

info@gyronimo.com <info@gyronimo.com> 16. července 2019 16:53
Komu: Zbysek Petrik <zbysek.petrik@gmail.com>

Dear Zbysek,

Thank you very much for your email. Yes, you can mention us in your research, we would be delighted.
Unfortunately we can not provide the requested performance data, since we keep them for our product 
exclusively.
We will soon launch a new app called ‘Flight Pad’ that also integrates Tecnam aircrafts (2006, 2008, 2010)
Once our new Flight Pad is online we will send you a redeem code so you can test the app free of charge,
it would be great to hear your feedback.

Thank you very much, all the best for your thesis
Stephanie

GYRONIMO, LLC
iPad & iPhone Apps for Weight & Balance and Performance

Stephanie Ahlen, Operations Manager
6424 E Greenway Pkwy
Suite 100
Scottsdale, AZ 85254
info@gyronimo.com
www.gyronimo.com
[Citovaný text byl skryt]

Zbysek Petrik <zbysek.petrik@gmail.com> 17. července 2019 11:09
Komu: "info@gyronimo.com" <info@gyronimo.com>

Dear Stephanie,
Thank you for your kind reply. I will mention you in the best meaning of course as a great product. 
I would be pleased to have the opportunity of testing your app. 
Have a nice day and best wishes with your new products!  

Yours Sincerely, 

Zbysek Petrik

ǮǱ
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I�ã�ď¡Ã �ɠǫɠ apÿiHɷ `2ʈBK I�ã�ď¡Ã �ɠǬɠ hK�pɷ `2ʈBK

Ǯǲ
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I�ã�ď¡Ã �ɠǭɠ apÿiHɷ `2ʈBK I�ã�ď¡Ã �ɠǮɠ hK�pɷ `2ʈBK
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I�ã�ď¡Ã �ɠǯɠ oQH#� _qu I�ã�ď¡Ã �ɠǰɠ oQH#� mʈBp�i2HbFû _qu

ǯǪ
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I�ã�ď¡Ã �ɠǱɠ wQ#`�x2Mő pɷbH2/Fɩ I�ã�ď¡Ã �ɠǲɠ 1tTQ`iQp�Mû S.6
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Zbysek Petrik <zbysek.petrik@gmail.com>

Testing of performance and W&B calculation app

Zbysek Petrik <zbysek.petrik@gmail.com> 13. srpna 2019 2:32
Komu: Bartůněk Filip <Bartunek@f-air.cz>

Dear students and instructors,

hereby presented application aims to deliver new comprehensive tool for pre-flight briefing within F AIR school. It 
is designed to be easy to use and time-saving solution. 
Application which is presently in testing phase however needs to be evaluated by future users to eliminate 
potential flaws.

I kindly ask you to try out the app and fill in the related questionnaire afterwards. Your feedback is highly 
appreciated. Current version contains fully working example of P2008JC aircraft.   
Presently known flaw is presence of "non-smooth" animations on android devices which will be solved once 
update of internal design library is available.

> Application <  > questionnaire <

Development is a part of bachelor thesis at ČVUT.

Thank you,

Zbyšek Petřík

ǯǬ
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Vå¶ÅÓ±� #
xċçÅ¡�ÃĊ ]Ċçî¡Ë hç��´Å´îĊ ]��Å¡

Participant q1 q2 q3 q4 q5 q6 q7 q8 q9 q10 SUS skóre
p1 5 1 5 1 3 2 4 1 5 2 87,5
p2 4 2 4 1 4 1 5 1 4 1 87,5
p3 4 3 4 2 4 1 5 2 4 3 75
p4 5 4 4 1 4 1 5 2 4 1 82,5
p5 5 1 4 1 5 1 5 1 5 1 97,5
p6 5 1 4 1 5 1 4 1 4 1 92,5
p7 5 1 5 2 4 1 5 1 5 2 92,5
p8 5 1 5 1 5 1 5 1 4 1 97,5
p9 4 1 5 1 5 1 5 3 5 1 92,5

p10 5 5 5 5 5 3 5 1 5 1 75
p11 4 4 5 1 5 5 5 4 4 1 70
p12 4 1 5 1 5 1 5 1 5 2 95
p13 5 1 5 1 4 1 5 1 4 2 92,5
p14 4 5 4 2 5 2 4 2 4 2 70
p15 4 1 4 2 3 1 4 2 4 1 80
p16 5 1 5 1 5 1 5 2 5 1 97,5

Průměrně – – – – – – – – – – 86,5625

J2iQ/BF� ?Q/MQ+2Mő D2 M�bH2/QpM�, m HB+?ɷ+? Qi�x2F D2 iǼ2#� Q/ Q/TQpÿ/B mʈBp�i2H2 Q/2@
Íőbi ÍőbHQ R � m bm/ɷ+? Qi�x2F D2 T`Qp2/2MQ Q/2Íi2Mő Q/TQpÿ/B Q/ ÍőbH� 8X hőKiQ b2 xKÿMő
KÿǼőiFQ pȒ2+? ?Q/MQi Q/ y /Q 9- F/v ?Q/MQi� 9 xM�K2M� M2DTQxBiBpMÿDȒő Q/2xpm M� /�@
MQm TQHQʈFm UQi�xFmVX LvMő D2 iǼ2#� pȒ2+? Ry ?Q/MQi Q/ mMBF�iMő?Q `2bTQM/2Mi� b2Íőbi
� TQiû pvM�bQ#Bi k-8 T`Q i`�Mb7Q`K�+B M� #ÿʈMQm bimTMB+B Q/ y /Q RyyX oɷbH2/2F TQiû
Kɩʈ2K2 T`2x2MiQp�i T`Q+2Miv- F/v RyyW xM�K2M� /QFQM�H2 BKTH2K2MiQp�Mɷ B/2�HMő
bvbiûKX oɷbH2/Mû T`Q+2Mim�HMő ?Q/MQiv DbQm T`Q +2HFQpû pv?Q/MQ+2Mő xT`ɩKÿ`Qp�MvX
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