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Ẹ MJ̏V UIBN LI˽P� .̘U T̤ QIá I̝Q U̔U êÍ ê˼U êˍ̝D HJ̣B DÈD L ´̂FU RV˽ UÓOI UPÈO C̄OH QIˍˌOH QIÈQ
DIVZ̍O IJ̏V TV˾U .POUF $BSMP WË UI̤D OHIJ̏N� 4̤ TP TÈOI HJ̣B IJ̏V TV˾U ê̐OI UI̤D OHIJ̏N WË UÓOI
UPÈO DØ ê̘ TBJ CJ̏U UˍˌOH ê̔J OI̓ IˌO �� USPOH LIP˽OH OǊOH Mˍ̝OH ������� LF7�
5̡ LIPÈ� $IVZ̍O IJ̏V TV˾U
 å˿V EÛ )1(F
 .Ù QI̓OH .POUF $BSMP

(*˭* 5)*ˣ6
)JՍO OBZ
 IՍ QIՔ L´̂F HBNNB QIÙOH UIԼQ W՗J ÿԽV EÛ
CÈO EԿO (F TJÐV UJOI LIJ´̂FU 	)1(F
 ÿԋ՛D Tՠ E՜OH QIՔ
CJ´̂FO DIP WJՍD QIÉO UÓDI IËN Mԋ՛OH D՝B DÈD ÿՓOH WՏ
QIØOH YԺ QIÈU HBNNB USPOH NԿV NÙJ USԋ՘OH IPՅD
DIԼU UIԻJ QIØOH YԺ� 5VZ OIJÐO
 IJՍV TVԼU ÿՎOI OʅOH
Mԋ՛OH UPËO QIԽO 	HՐJ UՁU MË IJՍV TVԼU ÿՎOI
 D՝B ÿԽV
EÛ ՞OH W՗J DÈD N՞D OʅOH Mԋ՛OH RVBO UÉN DIP IÖOI
IՐD ÿP NԿV DԽO QIԻJ ÿԋ՛D CJ´̂FU SÜ� 2VZ USÖOI DIVԾO
IJՍV TVԼU ÿՎOI CՂOH UIբD OHIJՍN� ÿÛJ IՑJ QIԻJ DØ
NԿV DIVԾO DI՞B DÈD ÿՓOH WՏ QIØOH YԺ ÿÍ CJ´̂FU IËN
Mԋ՛OH W՗J LÓDI UIԋ՗D IÖOI IՐD
 NՀU ÿՖ LIՒJ Mԋ՛OH WË
UIËOI QIԽO IØB IՐD HJՒOH W՗J NԿV ÿP� 7JՍD DIVԾO CՏ
DÈD NԿV DIVԾO OIԋ WՀZ HÉZ UՒO LÏN WՊ UI՘J HJBO
 UJՊO
CԺD WË QIÈU TJOI DIԼU UIԻJ QIØOH YԺ� %P ÿØ
 RVZ USÖOI
DIVԾO IJՍV TVԼU UIբD OHIJՍN MË LIØ ÿՋ UIբD IJՍO ÿՒJ
W՗J OIJՊV QIÛOH UIÓ OHIJՍN�
2VZ USÖOI DIVԾO IJՍV TVԼU ՞OH E՜OHNÙQIՑOH.POUF
$BSMP MË NՖU HJԻJ QIÈQ ÿԊO HJԻO WË IJՍV RVԻ ÿՋ LIՁD
QI՜D LIØ LIʅO OËZ� 1IԋԊOH QIÈQ NÙ QIՑOH .POUF
$BSMP DIP QIÏQ UÓOI UPÈO IJՍV TVԼU ÿՎOI ՞OH W՗J DÈD
N՞D OʅOH Mԋ՛OH RVBO UÉN
 LIJ CJ´̂FU DÈD ÿՅD USԋOH DIJ
UJ´̂FU D՝B ÿԽV EÛ
 NԿV ÿP WË Tբ CՒ USÓ HJաB DIÞOH� 5VZ
OIJÐO
 WJՍD ÿԻN CԻP ÿՖ DIÓOI YÈD D՝B L´̂FU RVԻ UÓOI
UPÈO IJՍV TVԼU ÿՎOI CՂOH NÙ QIՑOH .POUF $BSMP MË

NՖU ZÐV DԽV DԽO UIJ´̂FU� /IJՊV OHIJÐO D՞V�o�� ÿÍ DIՎ
SB SՂOH DÈD UIÙOH TՒ D՝B ÿԽV EÛ ÿԋ՛D DVOH DԼQ CՙJ OIË
TԻO YVԼU MË LIÙOHÿ՝ DIÓOI YÈD
NËOØ HÉZ SB Tբ TBJ CJՍU
LIÈ M՗O HJաB DÈD HJÈ USՏ IJՍV TVԼU ÿՎOI UIբD OHIJՍN
WË NÙ QIՑOH .POUF $BSMP EբB USÐO DÈD UIÙOH TՒ OËZ�
%P ÿØ
 DØ IBJ QIԋԊOH UI՞D ÿÍ ÿԋ՛D ÿՊ YVԼU ÿՋ UIբD
IJՍO WJՍD UՒJ ԋV IØB NÙ IÖOI D՝B ÿԽV EÛ )1(F RVBO
UÉN� .ՖU MË
 UIBZ ÿՔJ UIÙOH TՒ CՊ EËZ M՗Q DI´̂FU D՝B
ÿԽV EÛ�
�� ÿՋ ÿԺU ÿԋ՛D Tբ QIá I՛Q UՒU HJաB IJՍV TVԼU
ÿՎOI UIբD OHIJՍN WËNÙ QIՑOH.POUF $BSMP DIPNՖU
WËJ IÖOI IՐD ÿP� )BJ MË
 ՞OH E՜OH DÈD Lե UIVՀU DI՜Q
ԻOI UJB 9�
�
�
�� WË RVÏU HBNNB�
��
�� ÿՋ YÈD ÿՏOI HJÈ
USՏ UIբD D՝B DÈD UIÙOH TՒ ÿՅD USԋOH D՝B ÿԽV EÛ� ćբD
U´̂F DIP UIԼZ DÈD RVZ USÖOI UՒJ ԋV IØB NÙ IÖOI ÿԽV EÛ
OIԋ WՀZ LIÈ QI՞D UԺQ WË UՒO OIJՊV UI՘J HJBO� #ÐO
DԺOI ÿØ
 WJՍD ՞OH E՜OH QIԋԊOH QIÈQ DIVZՋO IJՍV
TVԼU .POUF $BSMP��o�� DʺOH MË NՖU DÈDI UI՞D ÿՋ ÿԺU
ÿԋ՛D L´̂FU RVԻ UÓOI UPÈO IJՍV TVԼU ÿՎOI UJO DՀZ� .ՖU WËJ
OHIJÐO D՞V��
�� ÿÍ CÈP DÈP SՂOH QIԋԊOH QIÈQ DIVZՋO
IJՍV TVԼU .POUF $BSMP MË ÿԊO HJԻO IԊO WË DIP L´̂FU RVԻ
UÓOI IJՍV TVԼU ÿՎOI DIÓOI YÈD IԊO TP W՗J QIԋԊOH QIÈQ
UՒJ ԋV IØB NÙ IÖOI ÿԽV EÛ�
5SPOH CËJ CÈP OËZ
 IJՍV TVԼU ÿՎOI USPOH LIPԻOH OʅOH
Mԋ՛OH ������� LF7 D՝B ÿԽV EÛ )1(F ÿՓOH US՜D MPԺJ
Q DIP DÈD QIÏQ ÿP OHVՓO ÿJՋN OՂN UԺJ DÈD WՏ USÓ LIÈD
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UI՞D OIԋ TBV�

ε(E) = N(E)
A.I (E).t

.
i

Π Ci 	�


δε =
√

δ 2
A +δ 2

N +δ 2
I +δ 2

C 	�


5SPOH ÿØ� ε	&
 MË IJՍV TVԼU ÿՎOI D՝B ÿԽV EÛ ՞OH W՗J
OʅOH Mԋ՛OH &� /	&
 MË TՒ ÿ´̂FN UԺJ ÿՎOI ՞OH W՗J N՞D
OʅOH Mԋ՛OH & USÐO QIՔ HBNNB ÿÍ US՟ QIÙOH� " 	#R

MË IPԺU ÿՖ D՝B OHVՓO QIØOH YԺ UԺJ UI՘J ÿJՋN UIBN
LIԻP� *γ 	&
 MË YÈD TVԼU QIÈU C՞D YԺ HBNNB DØ OʅOH
Mԋ՛OH& D՝B ÿՓOH WՏ QIØOH YԺ� U 	HJÉZ
 MË UI՘J HJBO UIբD
IJՍO QIÏQ ÿP� Π Ci = C1.C2.C3 MË UÓDI D՝B DÈD IՍ TՒ
IJՍV DIՎOI DIP QIÏQ ÿP W՗J $1 MË IՍ TՒ IJՍV DIՎOI DIP
Tբ QIÉO SÍ D՝B OHVՓO ÿՓOH WՏ QIØOH YԺ U՟ UI՘J ÿJՋN
UIBN LIԻP ÿ´̂FO UI՘J ÿJՋN ÿP
 $2 MË IՍ TՒ IJՍV DIՎOI
DIP Tբ QIÉO SÍ D՝B OHVՓO ÿՓOH WՏ QIØOH YԺ USPOH UI՘J
HJBO ÿP
 $3 MË IՍ TՒ IJՍV DIՎOI USáOH QIáOH UՔOH DIP

��
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#˽OH �� 5IÙOH T̔ IÖOI I̒D D̟B ê˿V EÛ )1(F ($���� UIFP OIË T˽O YV˾U DVOH D˾Q

ćÙOH TՒ IÖOI IՐD (JÈ USՏ 	NN


óԋ՘OH LÓOI UJOI UIՋ (F
$IJՊV EËJ UJOI UIՋ (F
óԋ՘OH LÓOI IՒ
$IJՊV TÉV IՒ

��
�
��
�
�
�
��
�

#Պ EËZ M՗Q DI´̂FU CÐO OHPËJ
#Պ EËZ M՗Q DI´̂FU CÐO USPOH

�
��
�
����

#Պ EËZ DՠB TՔ "M
#Պ EËZ D՝B WՑ "M
óԋ՘OH LÓOI OHPËJ WՑ "M

�
�
�
�
��
�

,IPԻOH DÈDI U՟ DՠB TՔ ÿ´̂FO CՊ NՅU UJOI UIՋ �
�

QIÏQ ÿP� δ ε 
 δ A
 δ N 
 δ I 
 δC MԽO Mԋ՛U MË TBJ TՒ UԋԊOH
ÿՒJ D՝B IJՍV TVԼU ÿՎOI
 IPԺU ÿՖ
 TՒ ÿ´̂FN UԺJ ÿՎOI
 YÈD
TVԼU QIÈU HBNNB WË DÈD IՍ TՒ IJՍV DIՎOI�
ԏOI IԋՙOH D՝B IJՍV ՞OH USáOH QIáOH UՔOH TVZ HJԻN
LIJ LIPԻOH DÈDI U՟ OHVՓO QIØOH YԺ ÿ´̂FO ÿԽV EÛ UʅOH
MÐO� óՒJ W՗J QIÏQ ÿP OHVՓO ÿJՋN UԺJ LIPԻOH DÈDI ��
DN
 IJՍV ՞OH USáOH QIáOH UՔOH ÿԋ՛D YFN OIԋ LIÙOH
ÿÈOH LՋ��� %P ÿØ
 QIÏQ ÿP OËZ ÿԋ՛D Tՠ E՜OH MËN Eա
MJՍV UIBN LIԻP DIP WJՍD DIVZՋO IJՍV TVԼU� #ÐO DԺOI
ÿØ
 IՍ TՒ IJՍV DIՎOI USáOH QIáOH UՔOH DIP QIÏQ ÿP
OHVՓO ÿJՋN UԺJ DÈD LIPԻOH DÈDI DÛO MԺJ WË QIÏQ ÿP
NԿV US՜ ÿԋ՛D UÓOI UPÈO CՂOH DIԋԊOH USÖOI &5/"���

.Ù QI̓OH.POUF $BSMP
$IԋԊOH USÖOI.$/1� ÿԋ՛D Tՠ E՜OH ÿՋ UIբD IJՍO DÈD
NÙ QIՑOH.POUF $BSMP DIP Tբ WՀO DIVZՋO D՝B DÈD IԺU
C՞D YԺ CÐO USPOH NÙ IÖOI IՍ QIՔ L´̂F HBNNB QIÙOH
UIԼQ� )ÖOI � DIP UIԼZ TԊ ÿՓ D՝B NÙ IÖOI IՍ QIՔ
L´̂F HBNNB QIÙOH UIԼQ DIP QIÏQ ÿP OHVՓO ÿJՋN UԺJ
LIPԻOH DÈDI �� DN� .Ù IÖOI OËZ HՓN DØ DÈD UIËOI
QIԽO OIԋ� ÿԽV EÛ )1(F
 CVՓOH DIÖ
 OHVՓO QIØOH YԺ
WË HJÈ ÿ՚� $ÈD UIÙOH TՒ IÖOI IՐD D՝B U՟OH UIËOI QIԽO
OIԋ ÿÍ NÙ UԻ USPOH N՜D ÿJՊV LJՍO UIբD OHIJՍN ÿԋ՛D
Tՠ E՜OH ÿՋ YÉZ EբOH NÙ IÖOI�
7՗J N՜D UJÐV D՝B OHIJÐO D՞V OËZ
 DIÞOH UÙJ DIՎ RVBO
UÉNÿ´̂FO DÈD RVÈ USÖOI UԋԊOH UÈD D՝B C՞D YԺ HBNNB�UJB
9 W՗J DÈD WՀU MJՍV WË Tբ HIJ OIՀO D՝B DIÞOH CÐO USPOH
ÿԽV EÛ� %P ÿØ
 DÈD OHVՓO QIØOH YԺ ÿԋ՛D UIJ´̂FU MՀQ W՗J
ÿՅD USԋOH MË DIՎ QIÈU C՞D YԺ QIPUPO� /ʅOH Mԋ՛OH D՝B
DÈD C՞D YԺ QIPUPO QIÈU SB U՟ ÿՓOH WՏ QIØOH YԺ RVBO
UÉN WË YÈD TVԼU QIÈU UԋԊOH ՞OH ÿԋ՛D UIBN LIԻP U՟ DԊ
Tՙ Eա MJՍV D՝B QIÛOH UIÓ OHIJՍN RVՒD HJB )FOSJ #FD�
RVFSFM o 1IÈQ��� $ÈD C՞D YԺ QIPUPO ÿԋ՛D MԼZ NԿV
OHԿV OIJÐO ÿՋ DIՐO WՏ USÓ QIÈU CÐO USPOH OHVՓO WË
Iԋ՗OH QIÈU W՗J YÈD TVԼU ÿՓOH OIԼU� óՓOH UI՘J
 DÈD
NÙ QIՑOH .POUF $BSMP ÿԋ՛D UIբD IJՍO W՗J .0%&
1� ,IJ ÿØ
 DÈD RVÈ USÖOI UԋԊOH UÈD D՝B C՞D YԺ QIPUPO
OIԋ RVBOH ÿJՍO
 UÈO YԺ $PNQUPO 	UÈO YԺ LIÙOH L´̂FU

I՛Q

 UÈO YԺćPNTPO 	UÈO YԺ L´̂FU I՛Q

 UԺP DՅQ WË DÈD
RVÈ USÖOI QIÈU IVˀOI RVBOH YԻZ SB UIFP TBV RVÈ USÖOI
RVBOH ÿJՍO ÿՊV ÿԋ՛DNÙ QIՑOH� 5VZ OIJÐO
 RVÈ USÖOI
WՀO DIVZՋO D՝B FMFDUSPO ÿԋ՛D UԺP SB EP UԋԊOH UÈD D՝B
QIPUPO W՗J WՀU MJՍV LIÙOH ÿԋ՛D NÙ QIՑOH� ćBZ WËP
ÿØ
 DÈD C՞D YԺ IÍN UԺP SB U՟ FMFDUSPO ÿԋ՛D NÙ QIՑOH
UIFP NÙ IÖOI YԼQ YՎ ićJDL 5BSHFU #SFNTTUSBMVOHw�
.Ù IÖOI OËZ HJԻ UIJ´̂FU SՂOH FMFDUSPO ÿԋ՛D UԺP SB EJ
DIVZՋO DáOH Iԋ՗OH W՗J QIPUPO U՗J WË QIÈU C՞D YԺ IÍN
OHBZ U՞D UI՘J�
óÈOI HJÈ '� D՝B DIԋԊOH USÖOI .$/1� ÿԋ՛D ՞OH
E՜OH DIP RVÈ USÖOI NÙ QIՑOH .POUF $BSMP ÿՋ UIV
ÿԋ՛D L´̂FU RVԻ QIÉO CՒ OʅOH Mԋ՛OH CՑ MԺJ CÐO USPOH
UJOI UIՋ ÿԽV EÛ USÐO NՕJ QIPUPO U՗J� 7՗J ÿÈOI HJÈ
OËZ
 DÈD QIPUPO LIJ UԋԊOH UÈD WԊÓ UJOI UIՋ ÿԽV EÛ TՈ
ÿԋ՛D DIԋԊOH USÖOI HIJ OIՀO WËP DÈD LIF OʅOH Mԋ՛OH
UԋԊOH ԋʤH WԊÓ OʅOH Mԋ՛OH NË DIÞOH ÿՋ MԺJ� óՋ DØ Tբ
UԋԊOH ÿՓOH W՗J QIՔ UIբD OHIJՍN
 DÈD LIF OʅOH Mԋ՛OH
USPOH NÙ QIՑOH ÿԋ՛D QIÉO DIJB UԋԊOH ԋʤH WԊÓ DÈD
LÐOI USPOH IՍ QIՔ LÐ�BNNB UIբD U´̂F� /ʅOH Mԋ՛OH DբD
UJՋV
 DբD ÿԺJ WË TՒ LÐOI UԋԊOH՞OH D՝B DIÞOHEáOH DIP
WJՍD QIÉO DIJB LIF OʅOH Mԋ՛OH D՝B ÿÈOI HJÈ '� USPOH
NÙ QIՑOH ÿԋ՛D YÈD ÿՏOI EբB USÐO ÿԋ՘OH DIVԾO OʅOH
Mԋ՛OH UIFP TՒ LÐOI ÿԺU ÿԋ՛D U՟ UIբD OHIJՍN� $՜ UIՋ

DØ ����� LIF ÿԋ՛D DIJB ÿՊV USPOH LIPԻOH OʅOH Mԋ՛OH
U՟ �
����o����
� LF7�
/HPËJ SB
 DIԋԊOH USÖOI.$/1� LIÙOH NÙ QIՑOH DÈD
RVÈ USÖOI UIV UIՀQ ÿJՍO UÓDI CÐO USPOH ÿԽV EÛ WË OIJՌV
ÿJՍO Uՠ
 OÐO DÈD UÓO IJՍV HIJ OIՀO LIÙOH DØ Tբ UIʅOH
HJÈOH UIՒOH LÐ� %P ÿØ
 DÈD ÿՎOI USPOH QIՔ NÙ QIՑOH
DIՎ MË DÈD WԺDI NË LIÙOH DØ EԺOH QIÉO CՒ (BVTT OIԋ
USPOH QIՔ UIբD OHIJՍN� óՋ ÿԺU ÿԋ՛D Tբ QIá I՛Q HJաB
QIՔ NÙ QIՑOH WË UIբD OHIJՍN
 UIՇ MՍOI i'5� (&#
B C Dw ÿԋ՛D Tՠ E՜OH ÿՋ UԺP SB Tբ HJÍO Oՙ EԺOH (BVTT
DIP QIՔ NÙ QIՑOH� 5SPOH ÿØ B
 C
 D MË DÈD IՍ TՒ D՝B
QIԋԊOH USÖOI ÿԋ՘OH DIVԾO '8). 	.F7
 UIFP OʅOH
Mԋ՛OH & 	.F7
 ÿԋ՛D YÈD ÿՏOI CՂOH DÈDI MËN LI՗Q Eա

��
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)ÖOI �� .Ù IÖOI Ȉ QI̖ L ´̂F HBNNB QIÙOH UI˾Q DIP QIÏQ êP OHV̕O êJ̍N U˼J LIP˽OH DÈDI �� DN YÉZ E̤OH
C̄OH DIˍˌOH USÖOI.$/1��

)ÖOI �� å̕ UȊ CJ̍V EJ̎O IJ̏V TV˾U ê̐OI UI̤D OHIJ̏N
 UÓOI UPÈO C̄OH NÙ QI̓OH .POUF $BSMP US̤D UJ ´̂FQ WË
DIVZ̍O IJ̏V TV˾U .POUF $BSMP UIFP OǊOH Mˍ̝OH DIP DÈD QIÏQ êP OHV̕O êJ̍N ŌN USÐO US̞D ê̔J Y̠OH D̟B
ê˿V EÛ W̙J DÈD LIP˽OH DÈDI LIÈD OIBV�
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#˽OH �� å̘ TBJ CJ̏U UˍˌOH ê̔J HJ̣B IJ̏V TV˾U ê̐OI UÓOI UPÈO C̄OHNÙ QI̓OH.POUF $BSMP US̤D UJ ´̂FQ WË UI̤D
OHIJ̏N DIP DÈD QIÏQ êP OHV̕O êJ̍N ŌN USÐO US̞D ê̔J Y̠OH D̟B ê˿V EÛ W̙J DÈD LIP˽OH DÈDI LIÈD OIBV

/ʅOH Mԋ՛OH 	LF7
 óՖ TBJ CJՍU UԋԊOH ÿՒJ 	�
 ՞OH W՗J DÈD LIPԻOH DÈDI ÿP LIÈD OIBV

� DN �� DN �� DN �� DN �� DN 5SVOH CÖOI

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

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

��
�� ��
�� �
�� �
�� �
�� �
�� �
��

��
�� �
�� �
�� �
�� �
�� �
�� �
��

���
�� �
�� �
�� �
�� �
�� �
�� �
��

���
�� �
�� �
�� �
�� �
�� �
�� �
��

���
�� �
�� �
�� �
�� �
�� �
�� �
��

���
�� �
�� �
�� �
�� �
�� �
�� �
��

���
�� �
�� �
�� �
�� �
�� �
�� �
��

���
�� �
�� �
�� �
�� �
�� �
�� �
��

���
�� �
�� �
�� �
�� �
�� �
�� �
��

����
�� �
�� �
�� �
�� �
�� �
�� �
��

����
�� �
�� �
�� �
�� �
�� �
�� �
��

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

����
�� �
�� �
�� �
�� �
�� �
�� �
��

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

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

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

$IÞ UIÓDI� óՖ TBJ CJՍU UԋԊOH ÿՒJ 	3%
 ÿԋ՛D UÓOI OIԋ TBV RD(%) = |ξtt −εtn |
εtn

.100% 
 W՗J ε tn WË ε tt MԽO Mԋ՛U MË IJՍV TVԼU ÿՎOI UIբD OHIJՍN WË
UÓOI UPÈO�

MJՍV UIբD OHIJՍN D՝B QIÏQ ÿP OHVՓO ÿJՋN UԺJ LIPԻOH
DÈDI �� DN OIԋ TBV�

FWHM = 0,000928 + 0,000638 .√
E + 0,442260 x E2 	�


4Ւ IԺU DIԺZ NÙ QIՑOH DIP UԼU DԻ DÈD IÖOI IՐD ÿP MË
�×��9 ÿՋ ÿԺU ÿԋ՛D TBJ TՒ UIՒOH LÐ UԋԊOH ÿՒJ OIՑ IԊO
�
��� DIP YÈD TVԼU HIJ OIՀO UԺJ LIF UԋԊOH ՞OH W՗J
ÿՎOI OʅOH Mԋ՛OH UPËO QIԽO RVBO UÉN�

1IˍˌOHQIÈQDIVZ̍OIJ̏V TV˾U.POUF$BSMP
5SPOH QIԋԊOH QIÈQ DIVZՋO IJՍV TVԼU .POUF $BSMP

IJՍV TVԼU ÿՎOI D՝B IÖOI IՐD ÿP RVBO UÉN WË TBJ TՒ
UԋԊOH ÿՒJ ÿԋ՛D UÓOI UPÈO CՂOH DÈD DÙOH UI՞D TBV�

ε(E) = εtk (E)
εmp(E)
εtk

mp(E)
	�


δε = 100% .
√

δtk
ε

2
+δ 2

εmp+δ 2
εtkmp

	�


5SPOH ÿØ� ε MË IJՍV TVԼU ÿՎOI D՝B IÖOI IՐD ÿP RVBO
UÉN� εtk MË IJՍV TVԼU ÿՎOI UIբD OHIJՍN D՝B IÖOI IՐD
UIBN LIԻP� εmp WË εtk

mp MԽO Mԋ՛U MË IJՍV TVԼU ÿՎOI UÓOI
UPÈO CՂOH NÙ QIՑOH.POUF $BSMP D՝B IÖOI IՐD ÿP WË
IÖOI IՐD UIBN LIԻP� δε MË TBJ TՒ UԋԊOH ÿՒJ D՝B IJՍV
TVԼU ÿՎOI DIP IÖOI IՐD ÿP� δε tk MË TBJ TՒ UԋԊOH ÿՒJ D՝B
IJՍV TVԼU ÿՎOI UIբD OHIJՍN DIP IÖOI IՐD UIBN LIԻP�
δεmp 
 δε tk

mp
MԽO Mԋ՛U MË TBJ TՒ UIՒOH LÐ UԋԊOH ÿՒJ D՝B IJՍV

TVԼU ÿՎOI UÓOI UPÈO CՂOH NÙ QIՑOH .POUF $BSMP D՝B
IÖOI IՐD ÿP WË IÖOI IՐD UIBN LIԻP�
5Վ TՒ HJաB IJՍV TVԼU ÿՎOI UÓOI UPÈO CՂOH NÙ QIՑOH
.POUF $BSMP D՝B IÖOI IՐD ÿP WË IÖOI IՐD UIBN LIԻP
ÿԋ՛D HՐJ MË IՍ TՒ DIVZՋO IJՍV TVԼU� (JÈ USՏ D՝B IՍ TՒ
DIVZՋO IJՍV TVԼU ÿԋ՛D DIP SՂOH DIՎ QI՜ UIVՖD WËP
OʅOH Mԋ՛OH D՝B C՞D YԺ HBNNB U՗J WË IÖOI IՐD ÿP 	U՞D
MË WՏ USÓ UԋԊOH ÿՒJ HJաB OHVՓOoÿԽV EÛ
 LÓDI UIԋ՗D
 NՀU
ÿՖ WË UIËOI QIԽO IØB IՐD D՝B OHVՓO
 DÈD WՀU MJՍV DIF
DIՁO HJաB OHVՓO WË ÿԽV EÛ
 NË LIÙOH QI՜ UIVՖD WËP
IÖOI IՐD D՝B ÿԽV EÛ��
��� %P ÿØ
 NÙ IÖOI ÿԽV EÛ W՗J
DÈD UIÙOH TՒ IÖOI IՐD EP OIË TԻO YVԼU DVOH DԼQ DØ UIՋ
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#˽OH �� å̘ TBJ CJ̏U UˍˌOH ê̔J HJ̣B IJ̏V TV˾U ê̐OI UÓOI UPÈO C̄OH QIˍˌOH QIÈQ DIVZ̍O IJ̏V TV˾U .POUF $BSMP WË
UI̤D OHIJ̏N DIP DÈD QIÏQ êP OHV̕O êJ̍N ŌN USÐO US̞D ê̔J Y̠OH D̟B ê˿V EÛ W̙J DÈD LIP˽OH DÈDI LIÈD OIBV

/ʅOH Mԋ՛OH
	LF7


óՖ TBJ CJՍU UԋԊOH ÿՒJ 	�
 ՞OH W՗J DÈD LIPԻOH DÈDI ÿP LIÈD OIBV

� DN �� DN �� DN �� DN 5SVOH CÖOI
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ÿԋ՛D Tՠ E՜OH NË LIÙOH ԻOI IԋՙOH ÿÈOH LՋ ÿ´̂FO L´̂FU
RVԻ UÓOI UPÈO�
óՋ ՞OH E՜OH QIԋԊOH QIÈQ DIVZՋO IJՍV TVԼU .POUF
$BSMP
 DIÞOH UÙJ UJ´̂FO IËOI QIÏQ ÿP UIբD OHIJՍN DIP
DÈD OHVՓO ÿJՋN UԺJ LIPԻOH DÈDI �� DN WË DIՐO ÿÉZ MË
IÖOI IՐD UIBNLIԻP� 5՟ ÿØ
 IJՍV TVԼU ÿՎOI UIBNLIԻP
	εtk
 ÿԋ՛D YÈD ÿՏOI DIP DÈD N՞D OʅOH Mԋ՛OH USPOH
LIPԻOH ������� LF7�óՓOH UI՘J
 DÈDNÙ QIՑOH.POUF
$BSMP DʺOH ÿԋ՛D UIբD IJՍO ÿՋ UÓOI UPÈO IJՍV TVԼU ÿՎOI
D՝B DÈD N՞D OʅOH Mԋ՛OH UԋԊOH ՞OH W՗J UIբD OHIJՍN
DIP IÖOI IՐD ÿP 	εmp
 WË IÖOI IՐD UIBN LIԻP 	εtk

mp
�
)JՍV TVԼU ÿՎOI WË TBJ TՒ UԋԊOH ÿՒJ ՞OH W՗J U՟OH N՞D
OʅOH Mԋ՛OH DIP IÖOI IՐD ÿP ÿԋ՛D UÓOI UPÈO UIFP DÙOH
UI՞D &RVBUJPO 	�
 WË &RVBUJPO 	�
� ,IJ ÿØ
 UB UIV ÿԋ՛D
NՖU ÿԋ՘OH DPOH IJՍV TVԼU ÿՎOI D՝B IÖOI IՐD ÿP RVBO
UÉN CՂOH DÈDI MËN LI՗Q DÈD HJÈ USՏ D՝B IJՍV TVԼU ÿՎOI
UÓOI UPÈO UIFP OʅOH Mԋ՛OH�

,˟5 26ˑ 7® 5)ˑ0 -6˖/
)ÖOI � DIP UIԼZ Tբ TP TÈOI HJաB IJՍV TVԼU ÿՎOI UIբD
OHIJՍN W՗J IJՍV TVԼU ÿՎOI UÓOI UPÈO CՂOH NÙ QIՑOH

.POUF $BSMP USբD UJ´̂FQ WË QIԋԊOH QIÈQ DIVZՋO IJՍV
TVԼU .POUF $BSMP DIP DÈD QIÏQ ÿP OHVՓO ÿJՋN OՂN
USÐO US՜D ÿՒJ Y՞OH D՝B ÿԽV EÛ UԺJ DÈD LIPԻOH DÈDI �

��
 ��
 ��
 �� DN� 4BJ TՒ UԋԊOH ÿՒJ D՝B IJՍV TVԼU ÿՎOI
UIբD OHIJՍN USPOH DÈD QIÏQ ÿP OËZ MË LIPԻOH ����

NË OØ DI՝ Z´̂FV ÿ´̂FO U՟ TBJ TՒ D՝B IPԺU ÿՖ OHVՓO QIØOH
YԺ� $Ø UIՋ RVBO TÈU UIԼZ SՂOH
 IJՍV TVԼU ÿՎOI UÓOI UPÈO
CՂOH NÙ QIՑOH .POUF $BSMP USբD UJ´̂FQ M՗O IԊO TP W՗J
UIբD OHIJՍN USPOH UPËO CՖ LIPԻOH OʅOH Mԋ՛OH RVBO
UÉN� óՅD CJՍU
 ÿՖ TBJ CJՍU UԋԊOH ÿՒJ HJաB DÈD HJÈ USՏ
OËZ MË LIÈ M՗O ՞OH W՗J DÈD N՞D OʅOH Mԋ՛OH UIԼQ 	���
�� LF7
 WË DBP 	��������� LF7

 OIԋ ÿԋ՛D USÖOI CËZ
USPOH#ԻOH �� $ÈD L´̂FU RVԻ UԋԊOH Uբ DʺOH ÿԺU ÿԋ՛D DIP
QIÏQ ÿP NԿV US՜ USÐO CՊ NՅU ÿԽV EÛ
 OIԋ ÿԋ՛D USÖOI
CËZ USPOH DÈD DՖU ��� D՝B #ԻOH �� /HVZÐO OIÉO D՝B
L´̂FU RVԻ OËZ DØ UIՋ MË EP CՊ EËZ UIբD U´̂F D՝B M՗Q DI´̂FU -J
CÐO OHPËJ UJOI UIՋ M՗O IԊO TP W՗J HJÈ USՏ EP OIË TԻO
YVԼU DVOH DԼQ ÿԋ՛D Tՠ E՜OH USPOH NÙ QIՑOH .POUF
$BSMP� 5SPOH ÿØ
 M՗Q DI´̂FU ՙ NՅU USԋ՗D UJOI UIՋ HÉZ SB
IJՍV ՞OH DIF DIՁO WË TVZ HJԻN UIՋ UÓDI WáOH IPԺU
 NË
Tբ HJB UʅOH CՊ EËZ D՝B OØ EԿO ÿ´̂FO Tբ TVZ HJԻN D՝B IJՍV

��
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#˽OH �� )J̏V TV˾U ê̐OI UI̤D OHIJ̏N
 UÓOI UPÈO C̄OHNÙ QI̓OH.POUF $BSMP US̤D UJ ´̂FQ WË DIVZ̍O IJ̏V TV˾U.POUF
$BSMP DIP QIÏQ êPŃV US̞ ŌN USÐO ČṄU ê˿V EÛ

/ʅOH Mԋ՛OH
	LF7


)JՍV TVԼU ÿՎOI UIբD 
OHIJՍN 	Y����


4BJ TՒ 	�
 .Ù QIՑOH .POUF $BSMP $IVZՋO IJՍV TVԼU .POUF
$BSMP

)JՍV TVԼU ÿՎOI
	Y����


3%
	�


)JՍV TVԼU ÿՎOI
	Y����


3%
	�
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TVԼU ÿՎOI ÿՅD CJՍU W՗J DÈDN՞D OʅOH Mԋ՛OH UIԼQ� óՓOH
UI՘J
 M՗Q DI´̂FU ՙ NՅU CÐO UJOI UIՋ HÉZ SB IJՍV ՞OH TVZ
HJԻN UIՋ UÓDI WáOH IPԺU
 NË Tբ HJB UʅOH CՊ EËZ D՝B OØ
EԿO ÿ´̂FO Tբ TVZ HJԻN D՝B IJՍV TVԼU ÿՎOI ÿՅD CJՍU W՗J
DÈD N՞D OʅOH Mԋ՛OH DBP�
.ՖU Tբ QIá I՛Q UՒU HJաB IJՍV TVԼU ÿՎOI UÓOI UPÈO WË
UIբD OHIJՍN ÿÍ ÿԺU ÿԋ՛D TBV LIJ ՞OH E՜OH QIԋԊOH
QIÈQ DIVZՋO IJՍV TVԼU.POUF $BSMP� óՖ TBJ CJՍU UԋԊOH
ÿՒJ HJաB IJՍV TVԼU ÿՎOI UÓOI UPÈO CՂOH QIԋԊOH QIÈQ
DIVZՋO IJՍV TVԼU .POUF $BSMP WË UIբD OHIJՍN MË OIՑ
IԊO �� DIP DÈD QIÏQ ÿP OHVՓO ÿJՋN ՙ LIPԻOH DÈDI
LIÈD OIBV 	ÿԋ՛D USÖOI CËZ USPOH #ԻOH �
 WË QIÏQ ÿP
NԿV US՜ USÐO CՊ NՅU ÿԽV EÛ 	ÿԋ՛D USÖOI CËZ USPOH DՖU
� D՝B #ԻOH �
� /Iԋ WՀZ
 WJՍD ՞OH E՜OH QIԋԊOH QIÈQ
DIVZՋO IJՍV TVԼU .POUF $BSMP ÿԋB ÿ´̂FO L´̂FU RVԻ UÓOI
UPÈO IJՍV TVԼU ÿՎOI DIÓOI YÈD WË UJO DՀZ LՋ DԻ LIJ Tՠ
E՜OH DÈD UIÙOH TՒ IÖOI IՐD ÿԽV EÛ EP OIË TԻO YVԼU
DVOH DԼQ�

,˟5 -6˖/
5SPOH CËJ CÈP OËZ
 DIÞOH UÙJ ÿÍ ՞OH E՜OH QIԋԊOH
QIÈQ DIVZՋO IJՍV TVԼU .POUF $BSMP ÿՋ DIVԾO IJՍV
TVԼU ÿՎOI DIP NՖU ÿԽV EÛ )1(F ÿՓOH US՜D MPԺJ Q�
,´̂FU RVԻ DIP UIԼZ DØ Tբ TBJ CJՍU LIÈ M՗O 	MÐO ÿ´̂FO ���

HJաB IJՍV TVԼU ÿՎOI ÿԋ՛D UÓOI UPÈO USբD UJ´̂FQ CՂOH NÙ
QIՑOH.POUF$BSMP Tՠ E՜OH DÈD UIÙOH TՒ IÖOIIՐD D՝B
ÿԽV EÛ EP OIË TԻO YVԼU DVOH DԼQ WË UIբD OHIJՍN� 5VZ
OIJÐO
 TBV LIJ ՞OH E՜OH QIԋԊOH QIÈQ DIVZՋO IJՍV

TVԼU.POUF$BSMP ÿÍ ÿԺU ÿԋ՛D Tբ QIá I՛Q UՒU HJաB IJՍV
TVԼU ÿՎOI UÓOI UPÈO WË UIբD OHIJՍN
 W՗J ÿՖ TBJ CJՍU
UԋԊOH ÿՒJ MË OIՑ IԊO �� DIP UԼU DԻ DÈD USԋ՘OH I՛Q�
óJՊV OËZ DI՞OHNJOI SՂOH QIԋԊOH QIÈQ DIVZՋO IJՍV
TVԼU .POUF $BSMP MË NՖU DÙOH D՜ ÿԊO HJԻO WË UJO DՀZ
ÿՋ ՞OH E՜OH USPOH DÈD RVZ USÖOI QIÉO UÓDI IËN Mԋ՛OH
QIØOH YԺ ՙ DÈD QIÛOH UIÓ OHIJՍN�

%"/).˲$ 5˵ 7*˟5 5 5̠
.$/1�� $IԋԊOH USÖOI .POUF�$BSMP NÙ QIՑOH WՀO
DIVZՋO IԺU QIJÐO CԻO �
)1(F� (FSNBOJVN TJÐV UJOI LIJ´̂FU
&5/"� $IԋԊOH USÖOI DIVZՋO ÿՔJ IJՍV TVԼU ՞OH E՜OH
USPOH ÿP Mԋ՘OH ÿՓOH WՏ QIØOH YԺ�

96/(åˬ5 -˱* ¶$)
/IØN UÈD HJԻ DBN L´̂FU LIÙOH NÉV UIVԿO RVZՊO M՛J WË
OHIʜB W՜ D՝B DÈD UIËOI WJÐO�

å»/((»1 $˳" 5«$ (*ˑ
-Ð ćՏ /HՐD 5SBOH UJ´̂FO IËOI DÈD UIբD OHIJՍN WË NÙ
QIՑOH QIÉO UÓDI WË Yՠ Mâ TՒ MJՍV�
)VˀOIóÖOI $IԋԊOH UIJ´̂FU L´̂F DI´̂F UԺP DÈD UIJ´̂FU CՏ UIբD
OHIJՍN WË WJ´̂FU DÈD UՀQ UJO NÙ QIՑOH�
5SԽOćJՍOćBOI ÿÈOI HJÈ TՒ MJՍV
 DIՎOI TՠB CËJ CÈP�

��
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/HIJÐO D՞V OËZ ÿԋ՛D UËJ US՛ CՙJ óԺJ IՐD 2VՒD
HJB ćËOI QIՒ )Փ $IÓ .JOI 	ó)2(�)$.
 USPOH
LIVÙO LIՔ ÿՊ UËJ NÍ TՒ $�����������

5®* -*ˣ6 5)".,)ˑ0
�� 7VLBOBD *
 %KVSBTFWJǎ .
 ,BOEJǎ "
 /PWLPWJǎ %
 /BEKFSEK -


.JMPTFWJǎ ;� &YQFSJNFOUBM EFUFSNJOBUJPO PG UIF )1(F TQFD�
USPNFUFS FóDJFODZ DVSWF� "QQM 3BEJBU *TPU� �������	���
����o
�� ��������� "WBJMBCMF GSPN� ��������K�BQSBEJTP�������������

�� #PTPO +
 "HSFO (
 +PIBOTTPO (� " EFUBJMFE JOWFTUJHBUJPO
PG )1(F EFUFDUPS SFTQPOTF GPS JNQSPWFE .POUF $BSMP Fó�
DJFODZ DBMDVMBUJPOT� /VDMFBS *OTUSVNFOUT BOE .FUIPET "�
��������	���
����o��� "WBJMBCMF GSPN� ��������K�OJNB������
�������

�� #VEKÈT %
 )FJTFM .
 .BOFTDIH 8
 4JNHFO )� 0QUJNJTBUJPO PG
UIF.$�NPEFM PG B Q�UZQF(F�TQFDUSPNFUFS GPS UIF QVSQPTF PG
FóDJFODZ EFUFSNJOBUJPO� "QQM 3BEJBU *TPU� �������	�
����o���
��������� "WBJMBCMF GSPN� ��������K�BQSBEJTP�������������

�� $BCBM '1
 -PQF[�1JOP /
 #FSOBM�$BTUJMMP +-
 .BSUJOF[�
1BMFO[VFMB :
 "HVJMBS�.FOB +
 %�"MFTTBOESP ,
 FU BM� .POUF
$BSMP CBTFE HFPNFUSJDBMNPEFM GPS FóDJFODZ DBMDVMBUJPO PG BO
O�UZQF )1(F EFUFDUPS� "QQM 3BEJBU *TPU� �������	��
�����o��
��������� "WBJMBCMF GSPN� ��������K�BQSBEJTP�������������

�� $IVPOH )%
 5IBOI 55
 5SBOH 5/
 /HVZFO 7)
 5BP $7� &TUJNBU�
JOH UIJDLOFTT PG UIF JOOFS EFBE�MBZFS PG O�UZQF )1(F EFUFDUPS�
"QQM 3BEJBU *TPU� ������������o�� ��������� "WBJMBCMF GSPN�
��������K�BQSBEJTP�������������

�� (BTQBSSP +
 )VMU .
 +PIOTUPO 1/
 5BH[JSJB )� .POUF $BSMP
NPEFMMJOH PG HFSNBOJVN DSZTUBMT UIBU BSF UJMUFE BOE IBWF
SPVOEFE GSPOU FEHFT� /VDMFBS *OTUSVNFOUT BOE .FUIPET "�
��������	�
����o���� "WBJMBCMF GSPN� ��������K�OJNB���������
����

�� )VSUBEP 4
 (BSDÓB�-FØO .
 (BSDÓB�5FOPSJP 3� .POUF $BSMP
TJNVMBUJPO PG UIF SFTQPOTF PG B HFSNBOJVN EFUFDUPS GPS MPX�
MFWFM TQFDUSPNFUSZ NFBTVSFNFOUT VTJOH (&"/5�� "QQM 3B�
EJBU *TPU� �������	���
����o��� ��������� "WBJMBCMF GSPN�
��������K�BQSBEJTP�������������

�� ,IBO8
;IBOH2
)F$
 4BMFI.� .POUF$BSMP TJNVMBUJPOPG UIF
GVMM FOFSHZ QFBL FóDJFODZ PG BO )1(F EFUFDUPS� "QQM 3BEJBU
*TPU� �����������o��� ��������� "WBJMBCMF GSPN� ��������K�
BQSBEJTP�������������

�� 1FZSFT 7
 (BSDJB�5PSBOP &� &óDJFODZ DBMJCSBUJPO PG BO
FYUFOEFE�SBOHF (F EFUFDUPS CZ B EFUBJMFE .POUF $BSMP TJNV�
MBUJPO� /VDMFBS *OTUSVNFOUT BOE.FUIPET "� ��������	�
����o
�� "WBJMBCMF GSPN� ��������K�OJNB�������������

��� 3PEFOBT +
 .BSUJOBWBSSP "
 3JVT 7� 7BMJEBUJPO PG UIF .$/1
DPEF GPS UIF TJNVMBUJPO PG (F�EFUFDUPS DBMJCSBUJPO� /VDMFBS *O�
TUSVNFOUT BOE.FUIPET "� ��������	�
���o��� "WBJMBCMF GSPN�
��������4���������	��
��������

��� 5[JLB '
 ,POUPHFPSHBLPT %
 7BTJMPQPVMPV 5
 4UBNBUFMBUPT *&�
"QQMJDBUJPO PG UIF .POUF $BSMP NFUIPE GPS UIF DBMJCSBUJPO PG
BO JO TJUV HBNNB TQFDUSPNFUFS� "QQM 3BEJBU *TPU� �������	��
�
�����o�� ��������� "WBJMBCMF GSPN� ��������K�BQSBEJTP������
�������

��� )VZ /2� 5IF JOøVFODF PG EFBE MBZFS UIJDLOFTT JODSFBTF PO

FóDJFODZ EFDSFBTF GPS BDPBYJBM )1(F Q�UZQF EFUFDUPS� /VDM
*OTUSVN .FUIPET 1IZT 3FT "� ��������	���
����o�� "WBJMBCMF
GSPN� ��������K�OJNB�������������

��� %SZBL 1
 ,PWBS 1� &YQFSJNFOUBM BOE .$ EFUFSNJOBUJPO PG
)1(F EFUFDUPS FóDJFODZ JO UIF ������� LF7 FOFSHZ SBOHF
GPS NFBTVSJOH QPJOU TPVSDF HFPNFUSZ XJUI UIF TPVSDF�UP�
EFUFDUPS EJTUBODF PG �� DN� "QQM 3BEJBU *TPU� �������	���
��
�����o�� ��������� "WBJMBCMF GSPN� ��������K�BQSBEJTP�
������������

��� )BK�)FJEBSJ .5
 4BGBSJ .+
 "GBSJEFI )
 3PVIJ )� .FUIPE GPS
EFWFMPQJOH )1(F EFUFDUPS NPEFM JO .POUF $BSMP TJNVMBUJPO
DPEFT� 3BEJBU .FBT� ���������o�� "WBJMBCMF GSPN� ��������K�
SBENFBT�������������

��� .BJEBOB /-
 7BOJO 73
 (BSDÓB�"MWBSF[ +"
 )FSNJEB�-ØQF[ .

#SVBMMB -� &YQFSJNFOUBM )1(F DPBYJBM EFUFDUPS SFTQPOTF BOE
FóDJFODZ DPNQBSFE UP .POUF $BSMP TJNVMBUJPOT� "QQM 3BEJBU
*TPU� �����������o��� ��������� "WBJMBCMF GSPN� ��������K�
BQSBEJTP�������������

��� -JV -
 .B +
 %JEJFS '
 -PJD $
 ;IBOH #� .POUF $BSMP FóDJFODZ
USBOTGFS NFUIPE GPS GVMM FOFSHZ QFBL FóDJFODZ DBMJCSBUJPO PG
UISFF UZQF )1(F EFUFDUPST� " DPBYJBM /�UZQF
 B DPBYJBM 1�UZQF

BOE GPVS #&(F EFUFDUPST� /VDMFBS *OTUSVNFOUT BOE .FUIPET
"� ��������	�
����o��� "WBJMBCMF GSPN� ��������K�OJNB������
�������

��� 7BSHBT .+
 %ÓB[ /$
 4ÈODIF[ %1� &óDJFODZ USBOTGFS JO UIF DBM�
JCSBUJPO PG B DPBYJBM Q�UZQF )Q(F EFUFDUPS VTJOH UIF .POUF
$BSMPNFUIPE� "QQM 3BEJBU *TPU� �������	�
����o��� ���������
"WBJMBCMF GSPN� ��������4���������	��
��������

��� .PSFSB�(ØNF[ :
 $BSUBT�"HVJMB )"
 "MPOTP�)FSOÈOEF[ $.

#FSOBM�$BTUJMMP +-
 (VJMMÏO�"SSVFCBSSFOB "� "QQMJDBUJPO PG UIF
.POUF $BSMP FóDJFODZ USBOTGFS NFUIPE UP BO )1(F EFUFDUPS
XJUI UIF QVSQPTF PG FOWJSPONFOUBM TBNQMFT NFBTVSFNFOU�
"QQM 3BEJBU *TPU� ����������o��� ��������� "WBJMBCMF GSPN�
��������K�BQSBEJTP�������������

��� &DLFSU�;JFHMFS� $BUBMPHVF PG SFGFSFODF BOE DBMJCSBUJPO
TPVSDFT� ����� "WBJMBCMF GSPN� IUUQT���XXX�F[BH�DPN�
GJMFBENJO�VTFS@VQMPBE�JTPUPQFT�JTPUPQFT�*TPUSBL�JTPUSBL�
QEG�1SPEVDU@MJUFSBUVSF�&;*1-�&;*1@DBUBMPHVF@SFGFSFODF@
BOE@DBMJCSBUJPO@TPVSDFT�QEG	\=DIBSw����=SFMBY^=DIBSw����=
SFMBYOHOI\=DIBSw�&"�=SFMBY=DIBSw����=SFMBY^Q����������
�

��� &DLFSU�;JFHMFS� .JYFE OVDMJEF TPMVUJPOT� ����� "WBJM�
BCMF GSPN� IUUQ���XXX�F[BH�DPN�IPNF�QSPEVDUT�JTPUPQF@
QSPEVDUT�JTPUSBL@DBMJCSBUJPO@TPVSDFT�TUBOEBSEJ[FE@TPMVUJPOT�
DBMJCSBUFE@TPMVUJPOT�NJYFE@OVDMJEF@TPMVUJPOT	\=DIBSw����=
SFMBY^=DIBSw����=SFMBYOHOI\=DIBSw�&"�=SFMBY=DIBSw����=
SFMBY^Q����������
�

��� 1JUPO '
 -ÏQZ .$
 #F ..
 1MBHOBSE +� &óDJFODZ USBOTGFS BOE
DPJODJEFODF TVNNJOH DPSSFDUJPOT GPS HBNNB�SBZ TQFDUSPNF�
USZ� "QQM 3BEJBU *TPU� �������	�
����o�� ��������� "WBJMBCMF
GSPN� ��������4���������	��
��������

��� #FDRVFSFM -/)
 IUUQ���XXX OVDMFJEF
PSH�%%&1@8(�%%&1EBUB IUN 	êǊOH OÎQ ����������
�
�����

��� 7JENBS 5
 $FMJL /
 %ÓB[ /$
 %MBCBD "
 &XB *0
 (PO[ÈMF[ +"$

FU BM� 5FTUJOH FóDJFODZ USBOTGFS DPEFT GPS FRVJWBMFODF� "QQM
3BEJBU *TPU� �������	�
����o�� ��������� "WBJMBCMF GSPN� ���
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