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AB20 �57 CGёB0 307>>G8AB:8. �07>>G. % CGёB>< 307>>G8AB:8

  3/A5: B/3>4  3/A5: B/3>4
 '7?9DB8 B>E<8     

 �;BF (IV) B>E<8 
(�;BF4 8<B>E<8)     

 �9DBE<A     

 '7?9DB8 K9DAO= 
(%4:4)     

 %9D4 8<B>E<8 (�A-7<8D<8 E9DA<EFO=)     

 (BD@4?P897<8     

 �9A;/4/C<D9A (3,4�9A;C<D9A)     

 �;BF (II) B>E<8 
(�;BF4 B>E<8)     

!BD@<DB64A<9 6O5DBEB6 B>E<8B6 4;BF4 CDB<;6B8<FES 6 EBBFABL9A<< MNO2 = 0.4*MNOx < MNO 

$4EKёFAO9 HBD@G?O
�B 74;BBK<EF><:
 4>E<@4?PABD4;B6O= 6O5DBE: Mi=(1/3600)*ei*PQ/Ci  [7/E]
�4?B6O= 6O5DBE: Wi=(1/1000)*qi*GF/Ci  [F/7B8]
#BE?9 74;BBK<EF><:
 4>E<@4?PABD4;B6O= 6O5DBE: Mi=Mi*(1f/100)  [7/E]



'$(2#�%10#"�"%.12.02&+ """ «�4;CDB@ @BDE><9 CDB9>FO»  


$4;89? 10. �A4S 8B>G@9AF4J<S 6 E?GK4SI, CD98GE@BFD9AAOI H989D4?PAO@< ;4>BA4@<+4EFP
"J9A>4 6B;89=EF6<S A4 B>DG:4RMGR ED98G�A<74 2. #D<?B:9A<S 



�4?B6O= 6O5DBE: Wi=Wi*(1f/100)  [F/7B8]
�EIB8AO9 84AAO9:
1>EC?G4F4J<BAA4S @BMABEFP EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>< PQ=44 [>�F]
$4EIB8 FBC?<64 EF4J<BA4DAB=8<;9?PAB= GEF4AB6>B= ;4 7B8 GF=9.68 [F]
�BQHH<J<9AF, ;46<ESM<= BF EFD4AOCDB<;6B8<F9?S 8<;9?PAB= GEF4AB6>< (Ci):
CCO= 1;  CNOx= 1;  CSO2=1 ;  CBEF4?PAO9= 1.
'89?PAO9 6O5DBEO A4 98<A<JG CB?9;AB= D45BFO EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>< A4 D9:<@9 
Q>EC?G4F4J<BAAB= @BMABEF< (ei) [7/>�F*K]:

'3;5@>4 
>:A84

":A84K 07>B0 
 �5@>A8=

'3;5@>4 
G5@=K9 
(%060)

%5@0 48>:A84 
(�=384@84 
A5@=8ABK9)

(>@<0;L45384
�5=7/0/?8@5= 


�5=7?8@5=)

      
'89?PAO9 6O5DBEO A4 B8<A ><?B7D4@@ 8<;9?PAB7B FBC?<64 CD< D45BF9 EF4J<BA4DAB= 8<;9?PAB= 
GEF4AB6>< E GK9FB@ EB6B>GCABEF< D9:<@B6, EBEF46?SRM<I Q>EC?GF4J<BAAO= J<>? (qi) [7/>7 FBC-
?<64]:

'3;5@>4 
>:A84

":A84K 07>B0 
 �5@>A8=

'3;5@>4 
G5@=K9 
(%060)

%5@0 48>:A84 
(�=384@84 
A5@=8ABK9)

(>@<0;L45384
�5=7/0/?8@5= 


�5=7?8@5=)

      
"5Nё@AO= D4EIB8 BFD45BF46L<I 74;B6 (QB7):
'89?PAO= D4EIB8 FBC?<64 A4 Q>EC?GF4J<BAAB@ (<?< AB@<A4?PAB@) D9:<@9 D45BFO 86<74F9?S 
bQ=190 [7/>�F*K]
�OEBF4 <EFBKA<>4 6O5DBEB6 H=4 [@]
&9@C9D4FGD4 BFD45BF46L<I 74;B6 TB7=723 [�]
QB7=8.72*0.000001*bQ*$Q/(1.31/(1+&B7/273))=0.203024 [@3/E]

 



'$(2#�%10#"�"%.12.02&+ """ «�4;CDB@ @BDE><9 CDB9>FO»  


$4;89? 10. �A4S 8B>G@9AF4J<S 6 E?GK4SI, CD98GE@BFD9AAOI H989D4?PAO@< ;4>BA4@<+4EFP
"J9A>4 6B;89=EF6<S A4 B>DG:4RMGR ED98G�A<74 2. #D<?B:9A<S 



�AB. 5503 –2KE;>?=0O B@C10 A20@>G=>3> 03@530B0
$4EKёF CB CDB7D4@@9 «�<;9?P» (�9DE<S 2.0)
#DB7D4@@4 BEAB64A4 A4 E?98GRM<I 8B>G@9AF4I:
�"%& $ 561632014 «�O5DBEO ;47DS;ASRM<I 69M9EF6 6 4F@BEH9DG.  9FB8 D4EK9F4 6O5DBEB6 BF 
EF4J<BA4DAOI 8<;9?PAOI GEF4AB6B>»
« 9FB8<>4 D4EKёF4 6O89?9A<= ;47DS;ASRM<I 69M9EF6 6 4F@BEH9DG BF EF4J<BA4DAOI 8<;9?PAOI 
GEF4AB6B>». !�� �& "%(�$�, %4A>F#9F9D5GD7, 2001 7B8.
�<;9?P (69DE<S 2.0)    (c) �!&��$�� 2001
"D74A<;4J<S: """ "�D4EABSDE>74;CDB@ A9HF974;CDB9>F"   $97<EFD4J<BAAO= AB@9D: 02
�EFBKA<> 6O5DBEB6:
#?BM48>4: 1
*9I: 1
�EFBKA<>: 5503
�4D<4AF: 1
!4;64A<9: E64DBKAO= 47D974F '%&21
�EFBKA<> 6O89?9A<=: [1] 6OI?BCA4S FDG54
$9;G?PF4FO D4EKёFB6:

�>4 !0720=85 25I5-
AB20 �57 CGёB0 307>>G8AB:8. �07>>G. % CGёB>< 307>>G8AB:8

  3/A5: B/3>4  3/A5: B/3>4
 '7?9DB8 B>E<8     

 �;BF (IV) B>E<8 
(�;BF4 8<B>E<8)     

 �9DBE<A     

 '7?9DB8 K9DAO= 
(%4:4)     

 %9D4 8<B>E<8 (�A-7<8D<8 E9DA<EFO=)     

 (BD@4?P897<8     

 �9A;/4/C<D9A (3,4�9A;C<D9A)     

 �;BF (II) B>E<8 
(�;BF4 B>E<8)     

!BD@<DB64A<9 6O5DBEB6 B>E<8B6 4;BF4 CDB<;6B8<FES 6 EBBFABL9A<< MNO2= 0.4*MNOx < MNO 

$4EKёFAO9 HBD@G?O
�B 74;BBK<EF><:
 4>E<@4?PABD4;B6O= 6O5DBE: Mi=(1/3600)*ei*PQ/Ci  [7/E]
�4?B6O= 6O5DBE: Wi=(1/1000)*qi*GF/Ci  [F/7B8]
#BE?9 74;BBK<EF><:
 4>E<@4?PABD4;B6O= 6O5DBE: Mi=Mi*(1f/100)  [7/E]



'$(2#�%10#"�"%.12.02&+ """ «�4;CDB@ @BDE><9 CDB9>FO»  


$4;89? 10. �A4S 8B>G@9AF4J<S 6 E?GK4SI, CD98GE@BFD9AAOI H989D4?PAO@< ;4>BA4@<+4EFP
"J9A>4 6B;89=EF6<S A4 B>DG:4RMGR ED98G�A<74 2. #D<?B:9A<S 



�4?B6O= 6O5DBE: Wi=f/100)  [F/7B8]
�EIB8AO9 84AAO9:
1>EC?G4F4J<BAA4S @BMABEFP EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>< PQ=60 [>�F]
$4EIB8 FBC?<64 EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>B= ;4 7B8 GF=6.62 [F]
�BQHH<J<9AF, ;46<ESM<= BF EFD4AOCDB<;6B8<F9?S 8<;9?PAB= GEF4AB6>< (Ci):
1;  CNOx= 1;  CSO2=1 ;  CBEF4?PAO9= 1.
'89?PAO9 6O5DBEO A4 98<A<JG CB?9;AB= D45BFO EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>< A4 D9:<@9 
Q>EC?G4F4J<BAAB= @BMABEF< (ei) [7/>�F*K]:

'3;5@>4 
>:A84

":A84K 07>B0 
 �5@>A8=

'3;5@>4 
G5@=K9 
(%060)

%5@0 48>:A84 
(�=384@84 
A5@=8ABK9)

(>@<0;L45384
�5=7/0/?8@5= 


�5=7?8@5=)

      
'89?PAO9 6O5DBEO A4 B8<A ><?B7D4@@ 8<;9?PAB7B FBC?<64 CD< D45BF9 EF4J<BA4DAB= 8<;9?PAB= 
GEF4AB6>< E GK9FB@ EB6B>GCABEF< D9:<@B6, EBEF46?SRM<I Q>EC?GF4J<BAAO= J<>? (qi) [7/>7 FBC-
?<64]:

'3;5@>4 
>:A84

":A84K 07>B0 
 �5@>A8=

'3;5@>4 
G5@=K9 
(%060)

%5@0 48>:A84 
(�=384@84 
A5@=8ABK9)

(>@<0;L45384
�5=7/0/?8@5= 


�5=7?8@5=)

      
"5Nё@AO= D4EIB8 BFD45BF46L<I 74;B6 (QB7):
'89?PAO= D4EIB8 FBC?<64 A4 Q>EC?GF4J<BAAB@ (<?< AB@<A4?PAB@) D9:<@9 D45BFO 86<74F9?S 
bQ=56 [7/>�F*K]
�OEBF4 <EFBKA<>4 6O5DBEB6 H=4 [@]
&9@C9D4FGD4 BFD45BF46L<I 74;B6 TB7=723 [�]
QB7=8.72*0.000001*bQ*$Q/(1.31/(1+&B7/273))=0.081598 [@3/E]


 



'$(2#�%10#"�"%.12.02&+ """ «�4;CDB@ @BDE><9 CDB9>FO»  


$4;89? 10. �A4S 8B>G@9AF4J<S 6 E?GK4SI, CD98GE@BFD9AAOI H989D4?PAO@< ;4>BA4@<+4EFP
"J9A>4 6B;89=EF6<S A4 B>DG:4RMGR ED98G�A<74 2. #D<?B:9A<S 



�AB. 5504 –2KE;>?=0O B@C10 1C@8;L=>:@0=>2>9 CAB0=>2:8
$4EKёF CB CDB7D4@@9 «�<;9?P» (�9DE<S 2.0)
#DB7D4@@4 BEAB64A4 A4 E?98GRM<I 8B>G@9AF4I:
�"%& $ 561632014 «�O5DBEO ;47DS;ASRM<I 69M9EF6 6 4F@BEH9DG.  9FB8 D4EK9F4 6O5DBEB6 BF 
EF4J<BA4DAOI 8<;9?PAOI GEF4AB6B>»
« 9FB8<>4 D4EKёF4 6O89?9A<= ;47DS;ASRM<I 69M9EF6 6 4F@BEH9DG BF EF4J<BA4DAOI 8<;9?PAOI 
GEF4AB6B>». !�� �& "%(�$�, %4A>F#9F9D5GD7, 2001 7B8.
�<;9?P (69DE<S 2.0)    (c) �!&��$�� 2001
"D74A<;4J<S: """ "�D4EABSDE>74;CDB@ A9HF974;CDB9>F"   $97<EFD4J<BAAO= AB@9D: 02
�EFBKA<> 6O5DBEB6:
#?BM48>4: 1
*9I: 1
�EFBKA<>: 5504
�4D<4AF: 1
!4;64A<9: 5GD<?PAB>D4AB64S GEF4AB6>4 ��'50
�EFBKA<> 6O89?9A<=: [1] 6OI?BCA4S FDG54
$9;G?PF4FO D4EKёFB6:

�>4 !0720=85 25I5-
AB20 �57 CGёB0 307>>G8AB:8. �07>>G. % CGёB>< 307>>G8AB:8

  3/A5: B/3>4  3/A5: B/3>4
 '7?9DB8 B>E<8     

 �;BF (IV) B>E<8 
(�;BF4 8<B>E<8)     

 �9DBE<A     

 '7?9DB8 K9DAO= 
(%4:4)     

 %9D4 8<B>E<8 (�A-7<8D<8 E9DA<EFO=)     

 (BD@4?P897<8     

 �9A;/4/C<D9A (3,4�9A;C<D9A)     

 �;BF (II) B>E<8 
(�;BF4 B>E<8)     

!BD@<DB64A<9 6O5DBEB6 B>E<8B6 4;BF4 CDB<;6B8<FES 6 EBBFABL9A<< MNO2 = 0.4*MNOx < MNO 

$4EKёFAO9 HBD@G?O
�B 74;BBK<EF><:
 4>E<@4?PABD4;B6O= 6O5DBE: Mi=(1/3600)*ei*PQ/Ci  [7/E]
�4?B6O= 6O5DBE: Wi=(1/1000)*qi*GF/Ci  [F/7B8]
#BE?9 74;BBK<EF><:
 4>E<@4?PABD4;B6O= 6O5DBE: Mi=Mi*(1f/100)  [7/E]



'$(2#�%10#"�"%.12.02&+ """ «�4;CDB@ @BDE><9 CDB9>FO»  


$4;89? 10. �A4S 8B>G@9AF4J<S 6 E?GK4SI, CD98GE@BFD9AAOI H989D4?PAO@< ;4>BA4@<+4EFP
"J9A>4 6B;89=EF6<S A4 B>DG:4RMGR ED98G�A<74 2. #D<?B:9A<S 



�4?B6O= 6O5DBE: Wi=Wi*(1f/100)  [F/7B8]
�EIB8AO9 84AAO9:
1>EC?G4F4J<BAA4S @BMABEFP EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>< PQ=165 [>�F]
$4EIB8 FBC?<64 EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>B= ;4 7B8 GF=11.61 [F]
�BQHH<J<9AF, ;46<ESM<= BF EFD4AOCDB<;6B8<F9?S 8<;9?PAB= GEF4AB6>< (Ci):
CCO= 1;  CNOx= 1;  CSO2=1 ;  CBEF4?PAO9= 1.
'89?PAO9 6O5DBEO A4 98<A<JG CB?9;AB= D45BFO EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>< A4 D9:<@9 
Q>EC?G4F4J<BAAB= @BMABEF< (ei) [7/>�F*K]:

'3;5@>4 
>:A84

":A84K 07>B0 
 �5@>A8=

'3;5@>4 
G5@=K9 
(%060)

%5@0 48>:A84 
(�=384@84 
A5@=8ABK9)

(>@<0;L45384
�5=7/0/?8@5= 


�5=7?8@5=)

      
'89?PAO9 6O5DBEO A4 B8<A ><?B7D4@@ 8<;9?PAB7B FBC?<64 CD< D45BF9 EF4J<BA4DAB= 8<;9?PAB= 
GEF4AB6>< E GK9FB@ EB6B>GCABEF< D9:<@B6, EBEF46?SRM<I Q>EC?GF4J<BAAO= J<>? (qi) [7/>7 FBC-
?<64]:

'3;5@>4 
>:A84

":A84K 07>B0 
 �5@>A8=

'3;5@>4 
G5@=K9 
(%060)

%5@0 48>:A84 
(�=384@84 
A5@=8ABK9)

(>@<0;L45384
�5=7/0/?8@5= 


�5=7?8@5=)

      
"5Nё@AO= D4EIB8 BFD45BF46L<I 74;B6 (QB7):
'89?PAO= D4EIB8 FBC?<64 A4 Q>EC?GF4J<BAAB@ (<?< AB@<A4?PAB@) D9:<@9 D45BFO 86<74F9?S 
bQ=36 [7/>�F*K]
�OEBF4 <EFBKA<>4 6O5DBEB6 H=4 [@]
&9@C9D4FGD4 BFD45BF46L<I 74;B6 TB7=723 [�]
QB7=8.72*0.000001*bQ*$Q/(1.31/(1+&B7/273))=0.144254 [@3/E]

 



'$(2#�%10#"�"%.12.02&+ """ «�4;CDB@ @BDE><9 CDB9>FO»  


$4;89? 10. �A4S 8B>G@9AF4J<S 6 E?GK4SI, CD98GE@BFD9AAOI H989D4?PAO@< ;4>BA4@<+4EFP
"J9A>4 6B;89=EF6<S A4 B>DG:4RMGR ED98G�A<74 2. #D<?B:9A<S 



�AB. 5505 –2KE;>?=0O B@C10 M;5:B@>AB0=F88
$4EKёF CB CDB7D4@@9 «�<;9?P» (�9DE<S 2.0)
#DB7D4@@4 BEAB64A4 A4 E?98GRM<I 8B>G@9AF4I:
�"%& $ 561632014 «�O5DBEO ;47DS;ASRM<I 69M9EF6 6 4F@BEH9DG.  9FB8 D4EK9F4 6O5DBEB6 BF 
EF4J<BA4DAOI 8<;9?PAOI GEF4AB6B>»
« 9FB8<>4 D4EKёF4 6O89?9A<= ;47DS;ASRM<I 69M9EF6 6 4F@BEH9DG BF EF4J<BA4DAOI 8<;9?PAOI 
GEF4AB6B>». !�� �& "%(�$�, %4A>F#9F9D5GD7, 2001 7B8.
�<;9?P (69DE<S 2.0)    (c) �!&��$�� 2001
"D74A<;4J<S: """ "�D4EABSDE>74;CDB@ A9HF974;CDB9>F"   $97<EFD4J<BAAO= AB@9D: 02
�EFBKA<> 6O5DBEB6:
#?BM48>4: 1
*9I: 1
�EFBKA<>: 5505
�4D<4AF: 1
!4;64A<9: Q?9>FDBEF4AJ<S �1%60
�EFBKA<> 6O89?9A<=: [1] 6OI?BCA4S FDG54
$9;G?PF4FO D4EKёFB6:

�>4 !0720=85 25I5-
AB20 �57 CGёB0 307>>G8AB:8. �07>>G. % CGёB>< 307>>G8AB:8

  3/A5: B/3>4  3/A5: B/3>4
 '7?9DB8 B>E<8     

 �;BF (IV) B>E<8 
(�;BF4 8<B>E<8)     

 �9DBE<A     

 '7?9DB8 K9DAO= 
(%4:4)     

 %9D4 8<B>E<8 (�A-7<8D<8 E9DA<EFO=)     

 (BD@4?P897<8     

 �9A;/4/C<D9A (3,4�9A;C<D9A)     

 �;BF (II) B>E<8 
(�;BF4 B>E<8)     

!BD@<DB64A<9 6O5DBEB6 B>E<8B6 4;BF4 CDB<;6B8<FES 6 EBBFABL9A<< MNO2= 0.4*MNOx < MNO 

$4EKёFAO9 HBD@G?O
�B 74;BBK<EF><:
 4>E<@4?PABD4;B6O= 6O5DBE: Mi=(1/3600)*ei*PQ/Ci  [7/E]
�4?B6O= 6O5DBE: Wi=(1/1000)*qi*GF/Ci  [F/7B8]
#BE?9 74;BBK<EF><:
 4>E<@4?PABD4;B6O= 6O5DBE: Mi=Mi*(1f/100)  [7/E]



'$(2#�%10#"�"%.12.02&+ """ «�4;CDB@ @BDE><9 CDB9>FO»  


$4;89? 10. �A4S 8B>G@9AF4J<S 6 E?GK4SI, CD98GE@BFD9AAOI H989D4?PAO@< ;4>BA4@<+4EFP
"J9A>4 6B;89=EF6<S A4 B>DG:4RMGR ED98G�A<74 2. #D<?B:9A<S 



�4?B6O= 6O5DBE: Wi=f/100)  [F/7B8]
�EIB8AO9 84AAO9:
1>EC?G4F4J<BAA4S @BMABEFP EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>< PQ=60 [>�F]
$4EIB8 FBC?<64 EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>B= ;4 7B8 GF=13.39 [F]
�BQHH<J<9AF, ;46<ESM<= BF EFD4AOCDB<;6B8<F9?S 8<;9?PAB= GEF4AB6>< (Ci):
1;  CNOx= 1;  CSO2=1 ;  CBEF4?PAO9= 1.
'89?PAO9 6O5DBEO A4 98<A<JG CB?9;AB= D45BFO EF4J<BA4DAB= 8<;9?PAB= GEF4AB6>< A4 D9:<@9 
Q>EC?G4F4J<BAAB= @BMABEF< (ei) [7/>�F*K]:

'3;5@>4 
>:A84

":A84K 07>B0 
 �5@>A8=

'3;5@>4 
G5@=K9 
(%060)

%5@0 48>:A84 
(�=384@84 
A5@=8ABK9)

(>@<0;L45384
�5=7/0/?8@5= 


�5=7?8@5=)

      
'89?PAO9 6O5DBEO A4 B8<A ><?B7D4@@ 8<;9?PAB7B FBC?<64 CD< D45BF9 EF4J<BA4DAB= 8<;9?PAB= 
GEF4AB6>< E GK9FB@ EB6B>GCABEF< D9:<@B6, EBEF46?SRM<I Q>EC?GF4J<BAAO= J<>? (qi) [7/>7 FBC-
?<64]:

'3;5@>4 
>:A84

":A84K 07>B0 
 �5@>A8=

'3;5@>4 
G5@=K9 
(%060)

%5@0 48>:A84 
(�=384@84 
A5@=8ABK9)

(>@<0;L45384
�5=7/0/?8@5= 


�5=7?8@5=)

      
"5Nё@AO= D4EIB8 BFD45BF46L<I 74;B6 (QB7):
'89?PAO= D4EIB8 FBC?<64 A4 Q>EC?GF4J<BAAB@ (<?< AB@<A4?PAB@) D9:<@9 D45BFO 86<74F9?S 
bQ=141 [7/>�F*K]
�OEBF4 <EFBKA<>4 6O5DBEB6 H=4 [@]
&9@C9D4FGD4 BFD45BF46L<I 74;B6 TB7=723 [�]
QB7=8.72*0.000001*bQ*$Q/(1.31/(1+&B7/273))=0.205453 [@3/E]

 



'$(2#�%10#"�"%.12.02&+ """ «�4;CDB@ @BDE><9 CDB9>FO»  


$4;89? 10. �A4S 8B>G@9AF4J<S 6 E?GK4SI, CD98GE@BFD9AAOI H989D4?PAO@< ;4>BA4@<+4EFP
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