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4 XXI =DAD <BO=;9;D :;<7=7K  CA7@7:;A;, <789 H;8ED@@789; @B8DED@;G ; Z<7=@G D>7 JEB>787897G@;G 

8LDEBE; <DBEF@7K Z><7OZ >E7JBEF@7>7 LDS;I;9B C@D<>7<D8Z<87=. .7 7ID@AB: CA8MD<97=, = :;<D, 8 ZHD97: 
<BO=DLD@@?N OBMB87=, 789BE78F 1047 :E<L JB<<DEDK @DS9;, A797<?N N=B9;9 @B 40 ED9 BA9;=@7K CA8MEZB9BI;;. 
*MDI;BE;89? A<ZM@DKYDK @DS9G@7K A7:MB@;; ExxonMobil M<7>@7O;<ZT9, H97 A 2040 >.  97EFA7 OB 8HD9 
CA7@7:;HD8A7>7 <789B 9BA;N <BO=;=BTX;N8G 89<B@, ABA (@L;G ; +;9BK, :;<7= ?D C@D<>7OB9<B9? =7O<B89Z9 @B 
35%. 0789  7JXD:;<7=7>7  44. = C979 UD MD<;7L  DX  ̂ J7EFYD Z=DE;H;9  M79<DJ@789F = C@D<>7<D8Z<8BN. 
.D<8MDA9;=B A<BK@D @D>B9;=@7>7 CA7E7>;HD8A7>7 CSSDA9B = =;LD ZL=7D@;G 87LD<UB@;G *%2  = B9:78SD<D 
(DUD>7L@BG C:;88;G CO2 8789B=EGD9 8=?YD 20 :E<L 9) OB89B=;EB :;<7= 7D 877JXD89=7 ;8AB9F BEF9D<@B9;=Z 
@B<BX;=B@;T 7J_^:7= M79<DJED@;G ;8A7MBD:7>7 97ME;=B. 4?J7< J?E 8LDEB@ = M7EFOZ :BA8;:BEF@7>7 <BO=;9;G 
; ;8M7EFO7=B@;G =7O7J@7=EGD:?N ;897H@;A7= C@D<>;; (4(3).  

* ABUL?: >7L7: <B89^9 H;8E7 89<B@, <B88:B9<;=BTX;N BEF9D<@B9;=@ZT C@D<>D9;AZ = ABHD89=D 
89<B9D>;HD8A7>7 @BM<B=ED@;G <BO=;9;G. .7 LB@@?: 1DULZ@B<7L@7>7 C@D<>D9;HD8A7>7 B>D@989=B (13,), D8E; 
DX  ̂ 5 ED9 @BOBL J7EFYBG HB89F <789B 4(3 M<;N7L;EB8F @B "=<7MZ, *\, ; -M7@;T, 97 8D>7L@G A @;: 
M<;87DL;@GT98G =8D @7=?D ; @7=?D >78ZLB<89=B  ]U@7K ,:D<;A;, ,S<;A;, ,O;; .  

6BLBH; 7JD8MDHD@;G C@D<>D9;HD8A7K JDO7MB8@789; ; 87N<B@D@;G CA7E7>;; = Z8E7=;GN >E7JBEF@7>7 
M79DMED@;G ; ;O:D@D@;G AE;:B9B M78EZU;E; 78@7=B@;D: LEG :@7>;N 89<B@  8A7<<DA9;<7=B9F ;E; MD<D8:79<D9F 
8=7; L7A9<;@? C@D<>D9;HD8A7K JDO7MB8@789; ; 87OLB9F JEB>7M<;G9@?D Z8E7=;G LEG J?89<7>7 <789B <?@A7= 
C@D<>D9;HD8A;N M<7LZA97= @B 78@7=D =7O7J@7=EGD:?N ;897H@;A7=, = 97: H;8ED  J;7:B88? (9<B@8M7<9@?N 
J;797ME;=, C@D<>7>D@D<BI;; @B 78@7=D 9=D<L7>7 J;797ME;=B ; 79N7L7=, J;7>BOB ; L<.). * D>7L@G = :;<D ZUD 164 
89<B@? =?<BJ79BE; BA9;=@ZT OBA7@7LB9DEF@ZT M7E;9;AZ = C97K 7JEB89;. 

4 2015-2016 >7LZ :;<7=BG CA7@7:;AB <BO=;=BEB8F = Z8E7=;GN @;OA;N ID@ @B ;8A7MBD:?D 
C@D<>7@78;9DE;. QE;9DEF@789F LB@@7>7 MD<;7LB @D7M<DLDE^@@B, @7 <GL CA8MD<97=, = 8=GO; 8 C97K 8;9ZBI;DK, 
M<7>@7O;<7=BE; @D;OJDU@7D 8@;UD@;D 9D:M7= <789B 8D>:D@9B J;7C@D<>D9;A; = <BO=;9?N 89<B@BN Ð ;:M7<9^<BN 
Z>ED=7L7<7L7=. .7 L;@B:;AD <BO=;9;G J;7C@D<>D9;HD8A;N <?@A7= = 2015-2016 >>. :7U@7 8LDEB9F =?=7L 7 97:, 
H97 = >E7JBEF@7: :B8Y9BJD C9; 7MB8D@;G @D M7L9=D<L;E;8F. $D8:79<G @B A<BK@D @;OA;D ID@? @B @DS9F ; >BO, 
=8D @BM<B=ED@;G J;7C@D<>D9;A; <BO=;=BT98G =M7E@D Z8MDY@7, :7UD9 J?9F, E;YF 97EFA7 8 @DA797<?: 
OB:DLED@;D: = @DA797<?N 8D>:D@9BN. "8E; UD >7=7<;9F 7 0788;;, J7>B97K M<;<7L@?:; C@D<>7<D8Z<8B:;, 97  
<BO=;9;D J;7C@D<>D9;HD8A7K 79<B8E; LEG @BYDK 89<B@? @;A7>LB @D J?E7 @BM<G:ZT M<;=GOB@7 A 8;9ZBI;; @B 
:;<7=7: <?@AD C@D<>7<D8Z<87=, B 87<;D@9;<7=B@7 = J7EFYDK 89DMD@; @B 87N<B@D@;D OBMB87= M7EDO@?N 
;8A7MBD:?N LEG JZLZX;N M7A7ED@;K ; @B <DYD@;D IDE7>7 A7:MEDA8B 87I;BEF@7-CA7@7:;HD8A;N ; 
CA7E7>;HD8A;N OBLBH, = 9.H. <DBE;OBI;T ;@@7=BI;7@@7>7 <BO=;9;G ; <BO<BJ79AZ MD<DL7=?N 9DN@7E7>;K, 
L;=D<8;S;ABI;T C@D<>7M79<DJED@;G ; C@D<>7>D@D<BI;;, <BO=;9;D 8D9; :BE7K <B8M<DLDED@@7K C@D<>D9;A;,  
S7<:;<7=B@;D @7=?N M79<DJ;9DEF8A;N <?@A7=, 87A<BXD@;D CA8M7<9B 8?<FG  ; <789 M789B=7A 
=?87A79DN@7E7>;H@?N M<7LZA97=, :BA8;:BEF@7D ;8M7EFO7=B@;D =7O7J@7=EGD:?N ;897H@;A7=, =AETHBG 
7><7:@?K M79D@I;BE MD<D<BJ79A; <BOE;H@?N 79N7L7=, LEG 87N<B@D@;G M<;<7L@?N <D8Z<87= ; 7A<ZUBTXDK 
8<DL?. 

%87J7 @D7JN7L;:7 79:D9;9F O@BHD@;D @BZH@7-9DN@7E7>;HD8A7K 8789B=EGTXDK = ABHD89=D 8D<FDO@7>7 
89;:ZEB <BO=;9;G J;7C@D<>D9;A;. QEG 0788;;  7989B=B@;D = 7JEB89; MD<DL7=?N C@D<>D9;HD8A;N 9DN@7E7>;K, 
<DBE;OZD:?N @B 8B:?N M<7<?=@?N @BZH@?N @BM<B=ED@;GN 6->7 9DN@7E7>;HD8A7>7 ZAEBLB (J;79DN@7E7>;;, 
@B@79DN@7E7>;; ; L<.),  <B=@78;EF@7 79ABOZ 79 ZHB89;G = >E7JBEF@7:  @BZH@7: 87<D=@7=B@;;, H97 @DM<;D:ED:7 
M<; @BE;H;; =?87A7>7 @BZH@7>7 M79D@I;BEB ; 7M?9B :;<7=7>7 E;LD<89=B = M<DL?LZX;D ;897<;HD8A;D MD<;7L?. 
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 0BO=;9;D @7=7K 79<B8E;, A797<ZT M<DL89B=EGD9 87J7K 87=<D:D@@BG J;7C@D<>D9;AB, 
9<DJZD9 :BA8;:BEF@7K A7@ID@9<BI;; Z8;E;K ZHD@?N, <BJ79BTX;N = 7JEB89; 
SZ@LB:D@9BEF@?N ; M<;AEBL@?N ;88EDL7=B@;K, M7 S7<:;<7=B@;T @BZH@7K 78@7=? ; 
87=<D:D@@?N :D97L7E7>;HD8A;N ; 9DN@7E7>;HD8A;N M7LN7L7= LEG <DYD@;G :@7>7H;8ED@@?N 
OBLBH = C97K 8SD<D. Q7AZ:D@97:, 7<>B@;OZTX;:, ZM7<GL7H;=BTX;: ; A77<L;@;<ZTX;: C9Z 
LDG9DEF@789F, G=EGD98G *9<B9D>;HD8ABG .<7><B::B (88EDL7=B@;K (LBEDD - *.() , 
<BO<BJ79B@@BG CA8MD<9@?: 877JXD89=7: !DN@7E7>;HD8A7K MEB9S7<:7K Ç2;7C@D<>D9;ABÈ 
(LBEDD - !.) .  

!BA;: 7J<BO7:, *.( G=EGD98G JBO7=?: L7AZ:D@97:, 7M<DLDEGTX;: 8ID@B<;K 
;@@7=BI;7@@7>7 @BZH@7-9DN@7E7>;HD8A7>7 <BO=;9;G J;7C@D<>D9;HD8A7K 79<B8E; 8 ZHD97: 
>D7M7E;9;HD8A;N, AE;:B9;HD8A;N ; 87I;BEF@7-CA7@7:;HD8A;N 787JD@@789DK  0788;K8A7K 
/DLD<BI;;.  

0$#$1', *" 2$"34" *$5*$+,-%,6 789 ), +',:."*;"-'%':  

! %M<DLDED@;D M79<DJ@789; =  A7@AZ<D@9@?N ;@@7=BI;7@@?N 9DN@7E7>;GN/ 
M<7LZA9BN @B 78@7=D B@BE;OB >E7JBEF@?N 9DN@7E7>;HD8A;N 9<D@L7=, =?G=ED@;D BA9ZBEF@?N 
M<7JED: =@Z9<D@@D>7 87I;BEF@7-CA7@7:;HD8A7>7 <BO=;9;G 8 ZHD97: Z<7=@G M79<DJ;9DEF8A7K 
=789<DJ7=B@@789; 9DN@7E7>;K/M<7LZA97= ; Z89B@7=A; @B ;:M7<97OB:DXD@;D; 

! 0B@U;<7=B@;D M7LEDUBX;N <BO<BJ79AD ; =@DL<D@;T 9DN@7E7>;K J;7C@D<>D9;A; M7 
89DMD@; =789<DJ7=B@@789; ; =<D:D@; M7G=ED@;G 8 ZHD97: @D7JN7L;:789; ;N A7:MEDA8@7>7 
;8M7EFO7=B@;G M<; <DBE;OBI;; M<7DA9@7K LDG9DEF@789; MEB9S7<:?; 

 ! 4?HED@D@;D BA9ZBEF@?N @BM<B=ED@;K SZ@LB:D@9BEF@?N ; M<;AEBL@?N 
;88EDL7=B@;K = <B:ABN Z89B@7=ED@@?N M<;7<;9D97= <BO=;9;G J;7C@D<>D9;A; ; <BO<BJ79A; 
=789<DJ7=B@@?N 9DN@7E7>;K 8 ZHD97: @BI;7@BEF@7K M7E;9;A;  87I;BEF@7-CA7@7:;HD8A7>7 
<BO=;9;G, M<7S;EF@?N >78ZLB<89=D@@?N M<7><B::B: ; M79<DJ;9DEF8A;N OBM<787=; 

! 1 BA8;:BEF@BG A7@A<D9;OBI;G 79<B8ED=?N OBLBH $(%+0 8 M<7>@7O@7K   7ID@A7K 
8<7A7= ;N <DBE;OBI;;, M79<DJ@789; = S;@B@87=?N <D8Z<8BN ; 7M<DLDED@;D: M79D@I;BEF@?N 
;8M7E@;9DEDK;   

!  4?<BJ79AB <DA7:D@LBI;K, 8M787J89=ZTX;N 87OLB@;T Z8E7=;K ; 7M<DLDED@;T 
M7<GLAB  =?M7E@D@;G =789<DJ7=B@@?N $( %+, 78ZXD89=ED@;T A7::D<I;BE;OBI;; 
9DN@7E7>;K ; M<7DA9@7K LDG9DEF@789; M<; 7M7<D @B ;@9DEEDA9ZBEF@?K, ABL<7=?K, 

:%.F !+'  

 ,N56P589PLC 97IX9DWP56IL L J9A8LILC UJL5JLICIPKT P9UJ98DCPLR P9XYPKT 
L66DCB589PLR L J9AJ9N5I57 7DZYC8KT ICTP5D5QLR 8 5ND96IL NL5OPCJQCIL7L P9 UJLPSLU9T 
LVU5JI5A9VC^CPLM L 6 XYCI5V VLJ58KT IJCPB58 J9A8LILM P9X7L, ICTP5D5QLR, JKP758 BDM 

[5JVLJ589PLM 8 #566LR675R =CBCJ9SLL X6I5RYL85R LPP589SL5PP5R ICTP5D5QLYC675R 
56P58K J9A8LILM 6C7I5J9 NL5OPCJQCIL7L, U58K]CPLM CQ5 75P7XJCPI56U565NP56IL  L 

JC]CPLM 75P7JCIPKT 65SL9DWP5-O75P5VLYC67LT UJ5NDCV 6 5BP58JCVCPP5R 
BL8CJ6L[L79SLCR L U56I5J5CPLCV ÇACDCP5RÈ O75P5VL7L (NL5O75P5VL7L) L UCJCT5B5V 5I 

O76U5JI9 UJLJ5BPKT JC6XJ658 7 O76U5JIX ICTP5D5QLR L 8K6575ICTP5D5QLYPKT UJ5BX7I58. 
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H,

.
9DN@7E7>;HD8A;K, ;@S<B89<ZA9Z<@?K ; S;@B@87=7-CA7@7:;HD8A;K M79D@I;BE ZHB89@;A7= !. 
Ç2;7C@D<>D9;ABÈ;  

! 4?J7< 7M9;:BEF@?N :DNB@;O:7= ; ;@89<Z:D@97= <DBE;OBI;; *.(;  

8*'.&')4 *$5*$+,-%' 789 ), +',:."*;"-'%" : 

! *.( M7L>797=ED@7 = 8779=D989=;; 8 <DA7:D@LBI;G:;, 87LD<UBX;:;8G =    
Ç1D97L;HD8A;N :B9D<;BEBN @B <BO<BJ79AZ 89<B9D>;HD8A7K M<7><B::? ;88EDL7=B@;K 
9DN@7E7>;HD8A7K MEB9S7<:?È. (8M7EFO7=BE8G 9BAUD  7M?9 <BO<BJ79A; M7L7J@?N 
M<7><B::@?N :B9D<;BE7= OB<ZJDU@?N M<7S;EF@?N 9DN@7E7>;HD8A;N MEB9S7<:.  

! 4 N7LD M7L>797=A; *.( J?E 78ZXD89=ED@ Z>EZJED@@?K B@BE;O 79DHD89=D@@7>7 
@BZH@7-9DN@7E7>;HD8A7>7 M79D@I;BEB = 7JEB89; J;7C@D<>D9;A; (= 97: H;8ED ZHB89@;A7= 
MEB9S7<:?) 8 IDEFT =?G=ED@;G <BO=;=BTX;N8G (B 9BAUD M<;7<;9D9@?N) @BM<B=ED@;K 
$(%+0 ; 7ID@A; <DOZEF9B97= @BZH@7K ; =@DL<D@HD8A7K LDG9DEF@789; = 7JEB89; 
J;7C@D<>D9;A;. 39; LB@@?D J?E; M7E7UD@? = 78@7=Z 9D:B9;HD8A7>7 MEB@B  ;88EDL7=B@;K ; 
<BO<BJ797A MEB9S7<:?. +<7:D 97>7, = *.( ZH;9?=B E;8F ; ;@9D><;<7=BE;8F (9B:, >LD C97 
IDED877J<BO@7) 9D:B9;HD8A;D @BM<B=ED@;G M<;7<;9D9@?N SZ@LB:D@9BEF@?N ; M<;AEBL@?N 
;88EDL7=B@;K, M<7=7L;:?N = <B:ABN /R., 'R. ; L< .  

! .<; B@BE;OD J;7C@D<>D9;HD8A;N <?@A7= ; NB<BA9D<;89;AD 9DN@7E7>;K 
J;7C@D<>D9;A; ;8M7EFO7=BE;8F LB@@?D ;O 79A<?9?N ;897H@;A7=. 

! D-<,"8E-8  4-8 :1/-4?%8 @9F 8&$81,<8 #1:1:-*",-' '(;  % -4,A-$%0%:"&-''(; 
&-:%-',"; @9F #:1/(/AE17" 7"/- % #"/7","&$1'-  < AB1,"; #$-'%:A1;"7" A<%$1'%8 
#:"14,'") /18,1$2'"<,% !9 Ç.%"+'1:71,%4-È, B," ,:1*A1, *"$2G1) 4"'?1',:-?%% '- 
:1G-1;(6 0-/-B-6 & :-;4-6 '-AB' " -,16'"$"7%B1<4") /18,1$2'"<,% < ,"B4% 0:1'%8 
<"#:851''"7" %<#"$20"&-'%8 :-0:-*-,(&-1;(6 ,16'"$"7%) & :-;4-6 -4,A-$2'(6 #:"14,"&  
#$-,>":;(.  

 #9ABCD 1. "%);E'% "%1/%1:'' #$@0'"'* 
#>1),0 +#,/;)",0 ' "%<1,.,&'2 0 ,3.$!"' 
0'4 '  3',41%#&% "')'   

 05A5NP58DMCV9M OPCJQLM - C@D<>;G, M7EZHBD:BG ;O =7O7J@7=EGD:?N <D8Z<87=, 
A797<?D J?89<7 =7889B@B=E;=BT98G D89D89=D@@?: MZ9D:, 9BA;N ABA 87E@DH@?K 8=D9, =D9D<, 
L7ULF, M<;E;=? ; 79E;=?, =7E@?,  >D79D<:BEF@7D 9DME7, <BOE;H@?D =;L? J;7:B88? ; L<. 
3@D<>;T ;O =7O7J@7=EGD:?N ;897H@;A7=, ABA M<B=;E7, ;O=EDABT9 LEG 8EDLZTX;N IDEDK: 

 - CEDA9<7>D@D<BI;;, 

 - 797MED@;G/7NEBULD@;G =7OLZNB ; =7L?,  

 - M<7;O=7L89=B 9<B@8M7<9@7>7 97ME;=B, 

 - B=97@7:@7>7 7JD8MDHD@;G = 8DEF8A7K :D89@789; = 798Z989=;D ID@9<BE;O7=B@@?N 
C@D<>78D9DK (Ç7SS-EBK@È). 

 0B8M<DLDED@;D C@D<>7>D@D<BI;; M7 =;LB: =7O7J@7=EGD:?N ;897H@;A7= ; 8SD<B: 
M<;:D@D@;G M7EZHD@@7K C@D<>;; M<DL89B=ED@7 @B <;8. 1. .
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3%<. 1. =$"*-$2'"1 :-<#:1/1$1'%1 +'1:7"71'1:-?%% #" &%/-; &"0"*'"&$81;(6 %<,"B'%4"& % <>1:-; #:%;1'1'%8 
#"$AB1''") +'1:7%%!

1.1. -'#,0>%  #>1) '  0,@,31,0.*%->< '!",( 1'),0 
41%#&'' (0'4) ' 3',4 1%#&%"')'  

1.1.1. #56I  VLJ585Q5 JKP79 0'4  

1;<7=?D 9D:M? M<;<789B 4(3 8789B=EGT9 = 8<DL@D: 2,5% = >7L. + 2016 >., M7 LB@@?: 
1DULZ@B<7L@7>7 B>D@989=B M7 =7O7J@7=EGD:7K C@D<>;; (IRENA), ZUD 174 89<B@? :;<B 
M<;@GE; 9D ;E; ;@?D @BI;7@BEF@?D IDE; M7 <BO=;9;T =7O7J@7=EGD:7K C@D<>D9;A;. !BA, =  
"*  M789B=ED@B IDEF A 2020 >7LZ 7JD8MDH;9F 20`%-D 87A<BXD@;D =?J<787= MB<@;A7=?N >BO7=, 
Z=DE;HD@;D L7 20`% L7E; =7O7J@7=EGD:7K C@D<>;; ; L789;UD@;D 20`%->7 M7=?YD@;G 
C@D<>7CSSDA9;=@789;. 48D 89<B@? ;:DT9 87J89=D@@?D @BI;7@BEF@?D B:J;I;; M7 <BO=;9;T 
4(3: D8E; A 2050 >7LZ 'D<:B@;G MEB@;<ZD9 L789;HF 60`%-K L7E; 4(3 = 7JXD: 
C@D<>7JBEB@8D 89<B@? ; 80`%-K Ð = M<7;O=7L89=D CEDA9<7C@D<>;;, 97 QB@;G MEB@;<ZD9 A 
C97:Z UD =<D:D@; M7E@789FT MD<D=D89; =8T C@D<>7>D@D<BI;T = 89<B@D @B 4(3, B = 9BA;N 
89<B@BN, @BM<;:D<, ABA (8EB@L;G ; $7<=D>;G C97 ZUD 87897G=Y;K8G SBA9. 4 *\, M789B=ED@B 
OBLBHB =?K9; @B M7ABOB9DE; L7 33% C@D<>7>D@D<BI;; @B 78@7=D 4(3 A 2020 >. (= OB=;8;:789; 
79 Y9B9B).  

 
3%<. 2. H%'-;%4- A&1$%B1'%8 B%<$- <,:-', "#:1/1$%&G%6 '-?%"'-$2'(1 ?1$% #" :-0&%,%I JFK  
(2005-2015) 
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4 2016 >. L7EG <?@AB CEDA9<7C@D<>;; @B 78@7=D 4(3 (JDO '3*) 8789B=;EB 7A7E7 11% 

OB 8HD9  8EDLZTX;N ;897H@;A7= C@D<>;;: 

- 6,2% - =D9D< 

- 1,6% - J;7:B88B 

- 2,9 % - 87E@DH@BG C@D<>;G 

- 0,4% - >D79D<:BEF@BG C@D<>;G ; C@D<>;G 7ADB@7=  

  *D>7L@G = :;<D @B8H;9?=BD98G 7A7E7 8,1 :;EE;7@7= <BJ7H;N :D89, 8=GOB@@?N 8  
=7O7J@7=EGD:7K C@D<>D9;A7K. +<ZM@DKY;: <BJ797LB9DED: = 7JEB89; =7O7J@7=EGD:?N 
;897H@;A7= G=EGT98G S797=7EF9B;AB ; 8D>:D@9 M<7;O=7L89=B 9<B@8M7<9@7>7 J;797ME;=B.   

 $DLB=@;K L7AEBL 1DULZ@B<7L@7>7 C@D<>D9;HD8A7>7 B>D@989=B (13,) M7ABOBE, H97 
M7=7<79@?: LEG =7O7J@7=EGD:7K C@D<>D9;A; 89BE 2015 >., A7>LB =MD<=?D 7J_D: M789<7D@@?N 
= :;<D CEDA9<789B@I;K @B 78@7=D 4(3 M<D=?8;E 7J_D: ==DLD@@7K = CA8MEZB9BI;T 
9<BL;I;7@@7K >D@D<BI;; (Z>7EF, >BO, B97:): ; O 300 '49 8Z::B<@7K :7X@789; @7=?N 
CEDA9<789B@I;K @B L7ET >;L<7-, 87E@DH@?N ; =D9<G@?N 89B@I;K M<;YE78F 153 '49.  

*Z::B<@?D : ;<7=?D ;@=D89;I;; = 8DA97< 4(3 = 2015 >. M<;JE;O;E;8F A $300 :E<L, 
789B=;= ;8A7MBD:?D ;897H@;A; C@D<>;; @B 79:D9AD $130 :E<L. 4 2015 >. >D7><BS;G <789B 
;@=D89;I;K = 8SD<D 4(3 8:D89;EB8F  = <BO=;=BTX;D8G 89<B@?: 7JX;K 7J_D: ÇODED@?NÈ 
ABM;9BE7=E7UD@;K = @;N =MD<=?D M<D=?8;E 9BA7=7K = <BO=;9?N 89<B@BN. .D<=7D :D897 M7 
7J_D:Z ;@=D89;I;K = 4(3 = :;<7=7: <DK9;@>D OB@GE +;9BK Ð $102,9 :E<L = 2015 >., H97 @B 
17% J7EFYD, HD: = 2014 >., ;E; 36% :;<7=?N ;@=D89;I;K. *<DL; <BO=;=BTX;N8G 89<B@ OB 
@;: 8EDLZD9 (@L;G Ð $10,2 :E<L, @B 22% J7EFYD, HD: = 2014 >. 0DOA;K =OED9 ;@=D89;I;K = 
H;89ZT C@D<>;T M<7;O7YDE = ],0, 1B<7AA7, 1DA8;AD ; );E;.  

0DOA7D ;O:D@D@;D = L;@B:;AD M<7;O7YE7 = 2016 >., A7>LB =MD<=?D =E7UD@;G = 
=7O7J@7=EGD:ZT C@D<>D9;AZ = :;<D ZMBE; @B 18% (M7 LB@@?: Bloomberg New Energy 
Finance). %8@7=@?:; M<;H;@B:; G=;E78F 87A<BXD@;D ;@=D89;I;K = +;9BD (@B 26% ;O-OB  
89B>@BI;; 8DA97<B CEDA9<;HD89=B ; 87A<BXD@;G Z<7=@G >788ZJ8;L;K) ; = -M7@;; (@B 43%), B 
9BAUD 8@;UD@;D 897;:789; 9DN@7E7>;K ; 7J7<ZL7=B@;G. $D: BE7=BU@7D O@BHD@;D LEG 
M<;@G9;G <DYD@;K 7J ;@=D89;<7=B@;; ;:DE7 8;EF@7D O@BHD@;D ID@ @B 9<BL;I;7@@?D 
C@D<>7@78;9DE;. 078E; ;@=D89;I;; = 2016 >. E;YF = 89<B@BN "* Ñ  @B 3%, B 9BAUD = 8DA97<D 
7SY7<@7K C@D<>D9;A; Ñ  @B 40%. !D: @D :D@DD, @D7JN7L;:7 79:D9;9F, H97 M<; C97: ABA 
C@D<>7:7X@789;, 9BA ; =?<BJ79AB C@D<>;; @B 78@7=D 4(3 M<7L7EUBT9 <B89;. !BA, 7J_D: 
=D9<G@?N ; 87E@DH@?N :7X@789DK = :;<D Z=DE;H;E8G OB 2016 >7L @B 19%.  

2D8M<DIDLD@9@7D <BO=;9;D 4(3 = :;<D JBO;<ZD98G @B L=ZN 78@7=@?N SBA97<BN.   

47-MD<=?N, C97 CA7@7:;AB. 6B 8HD9 :B8Y9BJ@?N ;@=D89;I;K = @7=?D 9DN@7E7>;; ID@B 
ÒODED@7KÓ C@D<>;; 8@;UBD98G >7<BOL7 J?89<DD =8DN M<7>@7O7=. .7 7ID@AB: 13,, OB 
M78EDL@;D MG9F ED9 8DJD897;:789F C@D<>;; =D9<B ZMBEB @B 9<D9F, 87E@DH@7K C@D<>;; Ð @B 
80%, ; A 2021 >7LZ 7@; 8@;OG98G DXD @B 15% ; 25% 8779=D989=D@@7. 4 ;@=D89;I;7@@?N 
M<DLE7UD@;GN M7 89<7;9DEF89=Z 7J_DA97= C@D<>7>D@D<BI;; @B JBOD 4(3  87E@DH@BG C@D<>;G 
M<DLEB>BD98G ZUD M7 ID@D 79 3 - 6 ID@97=  OB A49-H, M<;HD: JDO ABA;N-E;J7 8ZJ8;L;K 87 
897<7@? >78ZLB<89=B ;E; M79<DJ;9DEDK ; =AETHBG =8D ;OLD<UA; 89<7;9DEF89=B, H97 
7JD8MDH;=BD9 M<;D:ED:ZT @7<:Z L7N7L@789; LEG A7:MB@;K-;@=D897<7=. $B;:D@FYBG ;O 
ZABOB@@?N =?YD ID@ M<BA9;HD8A; = L=B <BOB @;UD <7O@;H@7K ID@? CEDA9<7C@D<>;; = 178A=D.  

47-=97<?N, C97 M7E;9;AB. 17X@?K ;:MZEF8 <BO=;9;D 4(3 M7EZH;E7 M78ED 
M7LM;8B@;G .B<;U8A7>7 87>EBYD@;G M7 AE;:B9Z. 175 89<B@, =AETHBG 0788;T, =OGE; @B 8DJG 
7JGOB9DEF89=B 7><B@;H;9F C:;88;T MB<@;A7=?N >BO7=, H97J? @D L7MZ89;9F <789B 8<DL@DK 
9D:MD<B9Z<? @B 6D:ED A 2100 >7LZ J7EDD HD: @B 2 ><BLZ8B. +BA ;O=D89@7, C@D<>D9;AB G=EGD98G 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@A,

.

.
7L@;: ;O >EB=@?N ;897H@;A7= MB<@;A7=?N >BO7= = :;<D Ð M7 LB@@?: 13,, @B @DD 
M<;N7L;98G M7H9; 40% =8DN =?J<787=, ;E; 7A7E7 700 9 *%2 ABULZT 8DAZ@LZ. ( MD<DN7L @B 
H;89?D =7O7J@7=EGD:?D ;897H@;A; C@D<>;; 89B@7=;98G M7E;9;HD8A7K OBLBHDK.  

1.1.2. 3L5OPCJQCIL79 797 LPICQJ9DWP9M Y96IW VLJ585Q5 JKP79 0'4  

3L5OPCJQCIL79 - 7L@7 ;O @BM<B=ED@;K 4(3, = A797<7:  LEG M7EZHD@;G 
=7O7J@7=EGD:7K C@D<>;; ;8M7EFOZT98G <BOE;H@?D =;L? 5JQ9PLYC675R NL5V966K.  

 1;<7=BG 79<B8EF J;7C@D<>D9;A; =AETHBD9 M<7;O=7L;9DEDK ; MD<D<BJ79H;A7= 
J;7:B88?, E7>;89;HD8A;D A7:MB@;; ; 8AEBL?, M<7;O=7L;9DEDK ; L;89<;JFT97<7= A7@DH@?N 
M<7LZA97= ; Z8EZ>, M<7;O=7L;9DEDK M<;J7<7= ; 7J7<ZL7=B@;G LEG A7@=D<8;; J;7:B88?, 
8;89D: N<B@D@;G ; L789B=A; C@D<>;;. %9<B8EF, = 87L<ZUD89=D 8 ZHD@?:; ; M<;  M7LLD<UAD 87 
897<7@? >78ZLB<89=B, O@BH;9DEF@7 M<7L=;@ZEB8F = M<;=@D8D@;; @7=?N 9DN@7E7>;K @B 
J;7C@D<>D9;HD8A;K <?@7A. 

0BO=;9;D J;7C@D<>D9;HD8A;N <?@A7= M7 89<B@B: :;<B @D<B=@7:D<@7 ; OB=;8;9 79 
:@7>;N 7J897G9DEF89=, =AETHBG L789ZM@789F J;7:B88?, Z<7=D@F @BZH@7-9DN@7E7>;HD8A7>7 ; 
87I;BEF@7-CA7@7:;HD8A7>7 <BO=;9;G, >78ZLB<89=D@@ZT C@D<>D9;HD8AZT ; CA7E7>;HD8AZT 
M7E;9;AZ ; L<. 

*?<FD=ZT JBOZ J;7C@D<>D9;A; S7<:;<ZT9 <BO@77J<BO@?D 7<>B@;HD8A;D 79N7L? 
8DEF8A7>7 ; ED8@7>7 N7OGK89=B, M;XD=7K, LD<D=77J<BJB9?=BTXDK ; L<Z>;N 79<B8EDK 
M<7:?YED@@789;, :Z@;I;MBEF@?D ; J?97=?D 79N7L?, <BOE;H@?D <B89D@;G ; 
8DEFN7OAZEF9Z<?, = 97: H;8ED 8MDI;BEF@7 =?<BXD@@?D LEG C@D<>D9;HD8A7K MD<D<BJ79A;, B 
9BAUD  =7L7<78E; ; :;A<77<>B@;O:?. *<DL; =8DN =7O7J@7=EGD:?N ;897H@;A7= C@D<>;; 
J;7:B88B <B88:B9<;=BD98G ABA 8B:?K Z@;ABEF@?K = 8;EZ <BO@77J<BO;G 7<>B@;HD8A7>7 
:B9D<;BEB ; >;JA789; M7 8M787JB: D>7 MD<D<BJ79A; ; 8SD<B: M<;:D@D@;G A7@DH@7>7 
M<7LZA9B.  Q<D=D8;@B 8 L<D=@;N =<D:D@ ;8M7EFOZD98G = ABHD89=D 97ME;=B, ; 8D>7L@G L<7=B, 
8DEF8A7N7OGK89=D@@?D ; L<D=D8@?D 79N7L?, <B89;9DEF@?D 789B9A; ; @B=7O M7-M<DU@D:Z 
@BN7LG9 Y;<7A7D M<;:D@D@;D = 89<B@BN 8 @;OA;: Z<7=@D: 87I;BEF@7-CA7@7:;HD8A7>7 
<BO=;9;G, = 8DEF8A;N ;E; ZLBED@@?N <D>;7@BN, @D 7N=BHD@@?N ID@9<BE;O7=B@@?: 
C@D<>77JD8MDHD@;D:, B 9BAUD @B :DEA;N 8DEF8A7N7OGK89=D@@?N ;E; M<7:?YED@@?N 
M<7;O=7L89=BN. 2;7:B88B, ;8M7EFOZD:BG LEG M<G:7>7 8U;>B@;G M<;:;9;=@?:; 8M787JB:; 8 
IDEFT M<;>797=ED@;G M;X;, 797MED@;G M7:DXD@;K, = MDHBN LEG 7JU;>B ; L<., 
9D<:;@7E7>;HD8A; 7M<DLDEGD98G ABA Ç9<BL;I;7@@BG J;7:B88BÈ. "D M<;:D@D@;D = 9BA7: 
ABHD89=D M<;=7L;9 A =?87A7:Z Z<7=@T OB><GO@D@;G 7A<ZUBTXDK 8<DL?, =?<ZJAD ; 
LD><BLBI;; ED87=.  

*7=<D:D@@?K MZ9F M7EZHD@;G =7O7J@7=EGD:7K C@D<>;; M<DLM7EB>BD9  ;8M7EFO7=B@;D 
=?87A7CSSDA9;=@?N A7@=D<8;7@@?N 8;89D: <BO@7K M<7;O=7L;9DEF@789; (79 @DJ7EFY;N 
J?97=?N M<;J7<7= L7 ;@LZ89<;BEF@?N A7@=D<8;7@@?N Z89B@7=7A) LEG ;8M7EFO7=B@;G 8 

3L5OPCJQCIL79 M8DMCI6M [XPB9VCPI9DWPKV L UJL7D9BPKV VC\BL6SLUDLP9JPKV 
P9UJ98DCPLCV, 85APL7]LV P9 6IK7C 658JCVCPPKT NL5ICTP5D5QLR, TLVLL, [LAL7L L 
OPCJQCIL7L, 75I5J5C LAXY9CI 56P58K NL5D5QLYC675R 75P8CJ6LL 65DPCYP5R OPCJQLL 8 

I5UDL85 L NL5V966X, J9AJ9N9IK89CI P58KC U5BT5BK L VCI5BK U58K]CPLM O[[C7IL8P56IL 
75P8CJ6LL 6 L6U5DWA589PLCV UJLPSLU58 \L85R UJLJ5BK, 9 I97\C  658JCVCPPKC ICTP5D5QLL 

NL5D5QLYC675R L ICJV5TLVLYC675R IJ9P6[5JV9SLL 5JQ9PLYC675R NL5V966K DZN5Q5 8LB9 
(I8CJB5R, \LB75R, Q9A55NJ9AP5R) 8 O75D5QLYC67L YL6IXZ ÇACDCPXZÈ OPCJQLZ BDM 

UJ5LA85B6I89 ICUD9, ODC7IJLYC6I89, IJ9P6U5JIP5Q5 I5UDL89 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@B,

.
IDEFT M7EZHD@;G C@D<>;; 9=D<L7>7, U;LA7>7 ; >BO77J<BO@7>7 97ME;=B, = 8=7T 7HD<DLF 
M<7;O=DLD@@7>7 @B 78@7=D  9BA @BO?=BD:7K Ç87=<D:D@@7K J;7:B88?È.  

 3@D<>D9;HD8ABG A7@=D<8;G J;7:B88? 7JD8MDH;=BD98G MD<DL7=?:; 9DN@7E7>;G:; 
J;7C@D<>D9;A;, A797<?D <DBE;OZT98G, >EB=@?: 7J<BO7:, HD<DO M<7ID88?: 

- 8U;>B@;G 8 M7EZHD@;D: 9DMEB ; CEDA9<;HD89=B; 

- B@BC<7J@7>7 8J<BU;=B@;G 8 M<7;O=7L89=7: :D9B@B ; M78EDLZTX;: M7EZHD@;D: 
9DMEB ; CEDA9<;HD89=B; 

- J;7E7>;HD8A7K A7@=D<8;; A<BN:BE7- ; 8BNB<787LD<UBXD>7 8?<FG = J;7C9B@7E ; 
U;<7- ; :B8E787LD<UBXD>7 Ð = J;7L;ODEF LEG M<;:D@D@;G A7@DH@?N M<7LZA97= = 
ABHD89=D U;LA7>7 9<B@8M7<9@7>7 97ME;=B.  

+BA ;897H@;A MD<=;H@7K C@D<>;; J;7:B88B ;:DD9 @B;J7EFY;K M79D@I;BE 8<DL; =8DN 
=;L7= =7O7J@7=EGD:7K C@D<>;;. $BH;@BG 8 2010 >. :;<7=7K <789 ;8M7EFO7=B@;G J;7:B88? LEG 
M<7;O=7L89=B C@D<>;; 89BJ;EF@7 8789B=EGD9 2% = >7L. 4 2015 >. L7EG C@D<>;;, M7EZHD@@7K @B 
78@7=D M<;:D@D@;G 87=<D:D@@?N :D97L7= A7@=D<8;; J;7:B88? = A7@DH@7: >E7JBEF@7: 
C@D<>7M79<DJED@;; 8789B=;EB 14%. >. ;E; 14,4 3QU, ;O A797<?N 8,1 3QU M<;YE78F @B L7ET 
M<7:?YED@@789;, B 6,3 3QU Ð @B L7ET HD89@7>7 ; A7::D<HD8A7>7 8DA97<7=. 

Q<BK=D<B:; <BO=;9;G J;7C@D<>D9;HD8A7>7 <?@AB = 2015-2016 >>. G=;E8G <789 8M<78B @B 
ÇODED@ZTÈ C@D<>;T ; LDK89=;D E7ABEF@?N ; :DULZ@B<7L@?N CA7E7>;HD8A;N M<7><B::, B 
9BAUD =E;G@;D :D< M7LLD<UA; ; <D>ZEG97<@?N SBA97<7= = >78ZLB<89=BN, 7OBJ7HD@@?N 
87I;BEF@7-CA7@7:;HD8A;:; ; CA7E7>;HD8A;:; <;8AB:;, =?O=B@@?:; ;O:D@D@;D: AE;:B9B ; 
>E7JBEF@?: M79DMED@;D:. + M<7JED:B:, M<DMG989=ZTX;: <BO=;9;T J;7C@D<>D9;A;, :7U@7 
79@D89; MBLD@;D ID@ @B <?@ABN 9<BL;I;7@@?N C@D<>7@78;9DEDK ; OB:D9@7D 8@;UD@;D 
897;:789; C@D<>;; = A7@AZ<D@9@?N 8D>:D@9BN 4(3 Ð  87E@DH@7K C@D<>;; ; C@D<>;; =D9<B.  

$B <?@ABN  J;7C9B@7EB ; J;7L;ODEG =?87ABG 897;:789F M<7LZA97= 789BD98G >EB=@7K 
M<7JED:7K. %8@7=@BG L7EG = 89<ZA9Z<D M<7;O=7L89=D@@7K 897;:789; 9<B@8M7<9@7>7 
J;797ME;=B M<;N7L;98G @B 8?<FD (L7 70%). .<; M<7;O=7L89=D J;797ME;=B @B 78@7=D 
M<7L7=7EF89=D@@7>7 8?<FG =7O@;ABD9 A7@AZ<D@I;G 8 M;XD=7K M<7:?YED@@789FT, H97  
=?O?=BD9 7MB8D@;G 79@78;9DEF@7 M<7L7=7EF89=D@@7K JDO7MB8@789; ; =?O?=BD9 M<;@G9;D :D< 
=ME79F L7 OBM<D9B ;8M7EFO7=B@;G M<7L7=7EF89=;G = 9DN@;HD8A;N IDEGN. 47O@;ABD9 9BAUD ; 
M<7JED:B 8 L789ZM@789FT MBN79@?N OD:DEF. .7C97:Z J7EFY;D @BLDUL? =7OEB>BT98G @B 
@7=?D 9DN@7E7>;;, 7JD8MDH;=BTX;D L789B97H@ZT A7@AZ<D@978M787J@789F ; 8@;UBTX;D 
<;8A; LEG M<7L7=7EF89=D@@7K ; CA7E7>;HD8A7K JDO7MB8@789;. 

$B S7@D M<7>@7O7= CA8MD<97= M7 87N<B@D@;T @B LE;9DEF@ZT MD<8MDA9;=Z @;OA;N ID@ 
@B 9<BL;I;7@@?D C@D<>7@78;9DE; JZ<@7>7 <789B :;<7=7K J;7C@D<>D9;A; @D  7U;LBD98G, 9D: 
@D :D@DD :7U@7 M<7>@7O;<7=B9F Z897KH;=?D M7ABOB9DE; M<;<789B =7 =8DN DD 8D>:D@9BN, H97 
7JZ8E7=ED@7 =8D J7EDD Y;<7A;: ;8M7EFO7=B@;D: ÇODED@7KÈ C@D<>;; = M<7:?YED@@?N 
:B8Y9BJBN, @B<GLZ 87 89BJ;EF@?: M<;<7897: ;@L;=;LZBEF@7>7 M79<DJED@;G.  

1.1.3. !CQVCPI9SLM VLJ585Q5 NL5OPCJQCILYC675Q5 JKP79  

1;<7=7K <?@7A J;7C@D<>D9;A; 8D>:D@9;<ZD98G ABA M7 8M787JB: M<7;O=7L89=B C@D<>;; 
- 9DME7>D@D<BI;G @B 78@7=D J;7:B88?, C@D<>7>D@D<BI;G @B 78@7=D J;7:B88?, 9<B@8M7<9@?D 
J;797ME;=B, -  9BA ; M7 M<7LZA97=?: ><ZMMB:, = =;LD B887<9;:D@9B 8EDLZTX;N 97ME;=@?N 
M<7LZA97=, M<7;O=7L;:?N M7 87=<D:D@@?:, N7<7Y7 79<BJ79B@@?: ; Z8MDY@7 
:B8Y9BJ;<ZD:?: 9DN@7E7>;G::  

- U;LA;D (:797<@?D) J;797ME;=B (J;7L;ODEF, J;7C9B@7E, HVO, B=;BJ;797ME;=7, 
J;7:D9B@7E, J;7JZ9B@7E,  ; L<., 97ME;=@?D J;7L7JB=A;),  

- J;7>BO  ;  >D@D<B97<@?K >BO (8;@9DO->BO ;E; 8;@>BO) ; J;797ME;=@?D M<7LZA9? @B 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@C,

.

.
D>7 78@7=D,  

- 9=D<L7D J;797ME;=7 (MDEED9?, J<;AD9? ; L<.), .

4 79LDEF@ZT ><ZMMZ :7U@7 =?LDE;9F J;7C@D<>D9;HD8A7D 7J7<ZL7=B@;D ABA O@BH;:?K 
8D>:D@9 J;7C@D<>D9;HD8A7>7 <?@AB, @D7JN7L;:?K LEG M<BA9;HD8A7>7 ;8M7EFO7=B@;G 
9DN@7E7>;K J;7C@D<>D9;A;. .<;@;:BG =7 =@;:B@;D 97 SBA9, H97 9BA7D 7J7<ZL7=B@;D 
<BO<BJB9?=BD98G 8MDI;BEF@7 M7L A7@A<D9@?D 9DN@7E7>;;, 7@7 :7UD9 <B88:B9<;=B9F8G ABA 
;@9D><BEF@BG HB89F C9;N 9DN@7E7>;K, M7C97:Z = @B897GXD: L7AZ:D@9D :B9D<;BEF@BG JBOB 
J;7C@D<>D9;A; NB<BA9D<;OZD98G, >EB=@?: 7J<BO7:, = A7@9DA89D 8779=D989=ZTX;N 9DN@7E7>;K. 

QBEDD, :? JZLD: M<;LD<U;=B9F8G 8EDLZTXDK (8:DYB@@7K) 8D>:D@9BI;; 
J;7C@D<>D9;HD8A7>7 <?@AB: 

- 6CQVCPI ÇOPCJQ5QCPCJ9SLL P9 56P58C NL5V966KÈ 
- 6CQVCPI ÇI8CJB5Q5 NL5I5UDL89È 
- 6CQVCPI ÇIJ9P6U5JIP5Q5 NL5I5UDL89È 
- 6CQVCPI ÇNL5Q9A585Q5 I5UDL89È 

!D@LD@I;G M78EDL@D>7 LD8G9;ED9;G Ð <789 7J_D:7= C@D<>7>D@D<BI;; @B 78@7=D 
J;7:B88? ; <B8Y;<D@;D 8D>:D@97= 9=D<L7>7 ; U;LA7>7 J;797ME;=B (A<7:D J;7L;ODEG) Ð 
M<DL89B=ED@B = 9BJE;ID 1.  

!-*$.1. L%:"&(1 #"4-0-,1$% +'1:7"71'1:-?%% % #:"%0&"/<,&- ,:-'<#":,'"7" *%","#$%&- & 2015 7.  
  4PCJQLM P9 56P58C NL5V966K +JLJ56I  

8 2015 Q. 
,N_CV 

P9 75PCS 2015 Q., 
 =J,  
"CUD5QCPCJ9SLM P9 56P58C NL5V966K 8% 315 
4DC7IJ5QCPCJ9SLM P9 56P58C NL5V966K 5,5% 106 
                          9:"%0&"/<,&", ;$:/.$/7"/  
3L5OI9P5D 3,8 98 
3L5BLACDW Ð 0,3 30 
HVO (QLBJ5QCPCALJ589PP5C V96D5) 1 0,9 4,9 

1.1.3.1. -LJ585R 6 CQVCPI OPCJQ5QCPCJ9SLL P9 56P58C NL5V966K 

6@BH;9DEF@7D M<BA9;HD8A7D M<;:D@D@;D 9DN@7E7>;; J;7C@D<>D9;A; @BYE; = 
9DME7>D@D<BI;;. !DME7 :7UD9 M<7;O=7L;9F8G ; M789B=EG9F8G M79<DJ;9DET @BM<G:ZT E;J7 
;8M7EFO7=B9F8G LEG M78EDLZTXDK =?<BJ79A7K CEDA9<7C@D<>;;. 48D J7EDD Y;<7A7D 
<B8M<789<B@D@;D M7EZHBT9 8;89D:? A7>D@D<BI;; LEG 7L@7=<D:D@@7>7 M<7;O=7L89=B 9DMEB ; 
CEDA9<7C@D<>;; @B 78@7=D J;7:B88?. 4 2015 >.  =7O<78E7 H;8E7 A7:MB@;K, M789B=EGTX;N 
A7>D@D<BI;7@@7D 7J7<ZL7=B@;D. 

.<;<789 M7 :7X@789G: 7J_DA97= C@D<>7>D@D<BI;; @B J;7:B88D = 2015 >. 8789B=;E 5% 
L7 106,4 '49, B 7J_D: 9DME7>D@D<BI;; =7O<78 @B 8% (= 78@7=@7: OB 8HD9 ZUD <BJ79BTX;N 
7J_DA97=) L7 421 !49  (9BJE.1).  

4  9DME7-  ; CEDA9<7>D@D<BI;; @B 78@7=D J;7:B88? (<;8. 2) @B;J7EFYBG L7EG (L7 80%) 
M<;N7L;98G @B ;8M7EFO7=B@;D 9=D<L7K J;7:B88?, M<;HD: @B 9DME7>D@D<BI;T ;LD9 15% 
J;7: B88? ; =L=7D :D@FYD Ð 7% Ð @B CEDA9<7>D@D<BI;T. .<; M<7;O=7L89=D J;7>BOB @B7J7<79, 
@B M7EZHD@;D 9DMEB <B8N7LZD98G 4% 79 =8D>7 7J_D:B J;7:B88? ; 17% - @B M<7;O=7L89=7 
CEDA9<;HD89=B.  

.............................................................
@..7EZHBT9 @B 78@7=D <B89;9DEF@?N :B8DE, 79<BJ79B@@?N AZE;@B<@?N ;E; U;=79@?N U;<7= 8 M<;:D@D@;D: 
MD<DL7=?N J;79DN@7E7>;K. $78;9 @BO=B@;D ÒL<7M ;@ J;797ME;=7Ó 79 B@>E. drop-in (9.D. @D 9<DJZD9 @;ABA;N 
;O:D@D@;K = L=;>B9DED ;E; = ;@S<B89<ZA9Z<D M789B=7A). &D>HD 8:DY;=BD98G 8 L;ODED: ; B=;BAD<78;@7:, HD: 
J;7L;ODEF, M7EZHD@@?K MD<DC9D<;S;ABI;DK U;<@?N A;8E79. 
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3%<. 2. H"$8 :-0$%B'(6 &%/"& *%";-<<( & ,1#$"- % +'1:7"71'1:-?%% (IRENA Global Status Report, 2016) 

*9<B@?-E;LD<? 8D>:D@9B CEDA9<7>D@D<BI;; @B J;7:B88D = 2015 >.: *\, (69  !49), 
'D<:B@;G (50 !49), +;9BK (48 !49), 2<BO;E;G (40 !49), -M7@;G (36 !49). +  ><ZMMD E;LD<7= 
M<;:A@ZE; 4DE;A7J<;9B@;G ; (@L;G.   

47M<DA; 8=7D:Z E;LD<89=Z, = *\, = 2015 >. 9D:M? <789B 8D>:D@9B J?E; OB:D9@7 
@;UD, HD: = L<Z>;N 89<B@BN (=8D>7 4%), B 7J_D: >D@D<BI;; 8779=D989=7=BE Z<7=@T 2014 >., 
H97 G=;E78F <DOZEF9B97: @DL789B97H@7K ID@7=7K A7@AZ<D@978M787J@789; J;7>D@D<BI;; @B 
S7@D 8@;O;=YDK8G 897;:789; M7EZHD@;G C@D<>;; ;O M<;<7L@7>7 >BOB. 4 *\, @B;J7EDD 
<B8M<789<B@D@7 8U;>B@;D 97ME;=B @B 78@7=D ED8@?N ; 8DEF8A7N7OGK89=D@@?N 79N7L7= = 
A7>D@D<BI;7@@?N Z89B@7=ABN, ;8M7EFOZD:?N = J7EFYDK :D<D @B ;@LZ89<;BEF@?N 
M<DLM<;G9;GN ;, M<DULD =8D>7, = IDEETE7O@7-JZ:BU@7K M<7:?YED@@789;.  

*<B=@;9DEF@7 :DLED@@?K <789 8D>:D@9B J?E NB<BA9D<D@ = 2015 >. 9BAUD ; LEG 
2<BO;E;;, >LD = ABHD89=D 97ME;=B ;8M7EFOZT98G = 78@7=@7: 789B9A; 79 =?<BX;=B@;G ; 
MD<D<BJ79A; 8BNB<@7>7 9<789@;AB. 6B MD<;7L 2013-2015 >>. M<;<789 :7X@789; 8789B=;E 250 
149 - L7 Z<7=@G 9,7 '49  @B A7@DI 2015 >. = 8;EZ 97>7, H97 @B M<7=7L;=Y;N8G = 89<B@D 
BZAI;7@BN J7EFYBG HB89F M7JDL;=Y;N M<7DA97= J?EB 87<;D@9;<7=B@B @B =D9<7>D@D<BI;T. 
!D: @D :D@DD,   = <B:ABN 9<DN M7JDL;=Y;N M<7DA97= M7 J;7>D@D<BI;; JZLZ9 <B8Y;<D@? 
LDK89=ZTX;D ; M789<7D@? @7=?D C@D<>7>D@D<;<ZTX;D 7J_DA9? @B J;7:B88D. 

4 6BMBL@7K "=<7MD, Ð 7L@7: ;O 9<BL;I;7@@?N E;LD<7= 8D>:D@9B, - :7X@789; M7 
J;7>D@D<BI;; 789BT98G M<BA9;HD8A; @D;O:D@@?:;, ; = 2015 >. <789 8789B=;E =8D>7 7,1 '49. 
%87JD@@789FT G=EGD98G 97, H97 J7EFYZT HB89F = 7J_D:D M<;<789B 8789B=EGD9 
C@D<>7>D@D<BI;G @B 78@7=D J;7>BO7=7>7 97ME;=B, M7EZHBD:7>7 @B 78@7=D MD<D<BJ79A; 
C@D<>D9;HD8A;N AZEF9Z<.  

0?=7A @B <?@AD C@D<>7>D@D<BI;; @B 78@7=D J;7:B88? M<7;O7YDE = 4DE;A7J<;9B@;; 
(9DME7>D@D<BI;G =?<78EB @B 12%, CEDA9<7>D@D<BI;G Ð @B 27%). *9<B@B 89BEB A<ZM@DKY;: 
M79<DJ;9DED:  J;797ME;=B ;O J;7:B88? LEG CEDA9<7>D@D<BI;; = 8=GO; 8 9D:, H97 3 
C@D<>7JE7AB >;>B@98A7K 9DME7=7K CEDA9<789B@I;; Drax, <BJ79BTXDK @B Z>ED, J?E; 
MD<D=DLD@? @B 8U;>B@;D J;7:B88?, H97 8789B=EGD9 9DMD<F 4% 79 7JXD>7 7J_D:B 
CEDA9<7>D@D<BI;; = 89<B@D.   

4 +;9BD 97ME;=7: ;O ED8@?N ; 8DEF8A7N7OGK89=D@@?N 79N7L7= 7JD8MDH;=BD98G 53% 
J;7 C@D<>7>D@D<BI;;, DXD 45% - OB 8HD9 97ME;=B @B 78@7=D !2%.  
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!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@E,

.

.
(@L;G G=EGD98G A<ZM@DKY;: BO;B98A;: M79<DJ;9DED: MDEED9 ; L<D=D8@7K XDM?, N79G 

= ABHD89=D J;7:B88? 9B: Y;<7A7 ;8M7EFOZD98G ; JB>B88B ; L<Z>;D 8DEF8A7N7OGK89=D@@?D 
79N7L?, N79G = 2015 >. C@D<>7>D@D<BI;G @B J;7:B88D M<7LD:7@89<;<7=BEB = 89<B@D @D=?87A;D 
9D:M? <789B: :7X@789;, M7LAETHD@@?D A ID@9<BE;O7=B@@?: C@D<>78D9G: =?<78E; @B 144 
149  (@B 0,3%) L7 4,67 '49, B B=97@7:@BG J;7>D@D<BI;G  - @B 18,9 149 (@B 2%) L7 927 149. 4 
97 UD =<D:G = -M7@;;, = 8=GO; 8 B=B<;DK @B B97:@7K CEDA9<789B@I;; = /ZAZ8;:D, M<7;O7YDE 
<DOA;K M<;<789 = LB@@7: 8D>:D@9D, M<;HD: = ABHD89=D 97ME;=B ;8M7EFOZT98G ;8AETH;9DEF@7 
;:M7<9@?D MDEED9? ;O +B@BL?, L<D=D8@BG XDMB ; 7J7E7HA; ME7L7= MBEF:?. %JXBG 
:7X@789F 7J_DA97= L789;>EB = 2015 >. 4,8 '49, Z<7=D@F >D@D<BI;; Ð 36 !49.  

4 89<B@BN ,S<;A; @B 8BNB<@?N OB=7LBN <B8M<789<B@D@7 M<7;O=7L89=7 CEDA9<7C@D<>;; 
;O JB>B88? 8 ;8M7EFO7=B@;D: C@D<>;; LEG 87J89=D@@?N M<7;O=7L89=D@@?N @ZUL, N79G = 
3S;7M;;, +D@;;, *ZLB@D ; L<. M<BA9;AZD98G M789B=AB ;OE;YA7= CEDA9<7C@D<>;; = 
ID@9<BEF@ZT C@D<>78D9F.   

*M787J? M7EZHD@;G C@D<>;; ;O J;7:B88? M7897G@@7 87=D<YD@89=ZT98G = 
@BM<B=ED@;; ;8M7EFO7=B@;G @7=?N =;L7= 8?<FG ; <BO<BJ79A; @7=?N :D97L7= D>7 A7@=D<8;; 8 
IDEFT M7=?YD@;G CSSDA9;=@789; ;O=EDHD@;G C@D<>;; ; 8@;UD@;G M<7;O=7L89=D@@?N 
<B8N7L7= M<; <DBE;OBI;; 9DN@7E7>;HD8A;N M<7ID887= ; E7>;89;A;. 

1.1.3.2. -LJ585R 6 CQVCPI I8CJB5Q5 NL5I5UDL89  

+ 9=D<L7:Z J;797ME;=Z 79@78;98G 97ME;=7, M7EZHD@@7D MZ9D: M<D887=B@;G 
;O:DEFHD@@7K 8ZN7K J;7:B88?, 9BA7K ABA L<D=D8;@B, 8DEF8A7N7OGK89=D@@?D 79N7L? ; 
789B9A;, 97<S ; L<.  

%8@7=@?:; =;LB: ;  9=D<L7>7 J;797ME;=B G=EGT98G 97ME;=@?D MDEED9? ; J<;AD9?,  
M<7;O=DLD@@?D ;O L<D=D8@7K J;7:B88? (L<D=D8;@B, 9DN@7E7>;HD8ABG XDMB, 79N7L? ED8@7>7 
N7OGK89=B ; LD<D=77J<BJ79A;), 79N7L7= ,.+ (87E7:B) ; 97<SB. 4 89<ZA9Z<D :;<7=7>7 
M79<DJED@;G E;L;<ZT9 MDEED9?. %@;, ABA M<B=;E7, ;:DT9 I;E;@L<;HD8AZT S7<:Z, LE;@Z 
30-50 :E ; L;B:D9< - 10 :E. .DEED9? 7JEBLBT9 =?87A7K C@D<>D9;HD8A7K ME79@789FT, ZL7J@? 
= 7J<BXD@;;, N<B@D@;;, 9<B@8M7<9;<7=AD. (8M7EFOZT98G = ABHD89=D 97ME;=B LEG 8U;>B@;G = 
8MDI;BEF@7: 7J7<ZL7=B@;; (97ME;=@?N MDHBN ; A79EBN <BOE;H@7K :7X@789;) ABA 
8B:7897G9DEF@7, 9BA ; 87=:D89@7 8 ;8A7MBD:?: 97ME;=7:. .7EZHD@@7D 9DME7 M<;:D@GD98G  
LEG 7J7><D=B M7:DXD@;K, M<;>797=ED@;G M;X; ;E; LEG M<7;O=7L89=B C@D<>;;. 47O:7U@7 
A7:MEDA8@7D ;8M7EFO7=B@;D = 87HD9B@;; 8 L<Z>;:; =7O7J@7=EGD:?:; ;897H@;AB:; 
(S797=7EF9B;AB, =D9<7>D@D<BI;G, >D79D<:BEF@BG C@D<>;G). 

!DN@7E7>;;, ;8M7EFOZD:?D = LB@@7: 8D>:D@9D, =D8F:B <BO@77J<BO@? Ð 79 
M<7;O=7L89=B 7J7<ZL7=B@;G ; @7=?N M7LN7L7= LEG M7=?YD@;G D>7 +.Q L7 8M787J7= 
<B8Y;<D@;G 8?<FD=7K JBO? ; M7=?YD@;G M79<DJ;9DEF8A;N 8=7K89= J;797ME;=B.   

0?@7A MDEED9 G=EGD98G >E7JBEF@?:. Q<D=D8@?D MDEED9? M789B=EGT98G = 78@7=@7:  ;O 
"=<7M? ('D<:B@;G, \=DI;G, &B9=;G), *D=D<@7K ,:D<;A; (*\,, +B@BLB) ; 0788;K8A7K 
/DLD<BI;;. %J_D: 8M<78B ; M<7LBU M7 89<B@B: :D@GD98G 79 >7LB A >7LZ. 397 8=GOB@7 8 9D:, 
H97 @B M79<DJ@789F = MDEED9BN 7ABO?=BT9 =E;G@;D ;O:D@D@;G = @BI;7@BEF@?N 
OBA7@7LB9DEF89=BN ; Z<7=@G S;@B@87=7K M7LLD<UA; 87 897<7@? >78ZLB<89=B. +<7:D 97>7, 
<BO@;IB = 89DMD@; M<7@;A@7=D@;G MDEED9 @B <?@A; <BO@?N 89<B@ :;<B 7J_G8@GD98G 
@D<B=@7:D<@7K L789ZM@789FT 8?<FG.   (897<;HD8A; >EB=@?: ;:M7<9D<7: MDEED9 J?E <?@7A 
"*, @7 @BH;@BG 8 2014 >. A<ZM@DKY;:; ;:M7<9;<ZTX;:; <?@AB:; 89BE; -M7@;G ; 
0D8MZJE;AB +7<DG.    

4 2015 >. *\, CA8M7<9;<7=BE; J7EDD 4,5 :E@ 9 MDEED9, ;O A797<?N 84% J?E7 
M789B=ED@7 = 4DE;A7J<;9B@;T ; 14% = 8AB@L;@B=8A;D 89<B@?. %J_D: M<7;O=7L;:?N = 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@F,

.
89<B@D MDEED9 7JD8MDH;=BD9 34% :;<7=7>7 <?@AB, 9.A. = 89<B@D 8A7@ID@9<;<7=B@?  @B;J7EDD 
A<ZM@?D M<7;O=7L;9DE; @BI;7@BEF@7>7 :B8Y9BJB. (O 184, LDK89=ZTX;N @B 9D<<;97<;; 
,:D<;A; OB=7L7= M7 M<7;O=7L89=Z MDEED9, A<ZM@DKY;D M<;@BLEDUB9 Enviva LP, German 
Pellets GmbH, Biomass Secure Power Inc. 4 "=<7MD. +<ZM@DKY;K J<;9B@8A;K 
C@D<>7M<7;O=7L;9DEF - 9DME7CEDA9<789B@I;G Drax = 2015 >. 78ZXD89=;EB ;@=D89;I;; = *\, 
= 89<7;9DEF89=7 OB=7L7= M7 M<7;O=7L89=Z MDEED9 = 7J_D:D $350 :E@. 2?E; M789<7D@? 9BAUD 
E7>;89;HD8A;D 9D<:;@BE? LEG N<B@D@;G ; 79><ZOA; M<7LZAI;; :7X@789FT 3 :E@ 9 MDEED9 = 
>7L. 

3A8M7<9 MDEED9 ;O +B@BL? 789BE8G M<BA9;HD8A; @B Z<7=@D 2014 >.: =7O<78E; M789B=A; 
= 4DE;A7J<;9B@;T (L7 23%) ; = -M7@;T (L7 30%), @7 <DOA7 87A<B9;E;8F = (9BE;T ; 
0D8MZJE;AZ +7<DG. .BLD@;D CA8M7<9B = 0D8MZJE;AZ +7<DG @B 68% 7J_G8@GD98G :B887=?: 
;89DHD@;D: 8<7AB LDK89=;G A7@9<BA97= @B M789B=AZ MDEED9 ; ;O:D@D@;G:; = >78ZLB<89=D@@7: 
<D>ZE;<7=B@;;, M<D8EDLZTX;:; IDEF 798DHF @D@BLDU@?N M789BX;A7= ; 7JD8MDH;9F =?87AZT 
Z897KH;=789F M789B=7A.    

+<ZM@?:;  :;<7=?:; CA8M7<9D<B:; MDEED9 G=EGT98G 9BAUD 'D<:B@;G, +B@BLB, 
\=DI;G ,  &B9=;G ; 0788;G - 7@; 7JD8MDH;=BT9 10%, 8%, 6%, 5%, 4% 79 7JXD>7 7J_D:B 
:;<7=7>7 <?@AB 8779=D989=D@@7.    

4 "=<7MD 8 M7G=ED@;D: MDEED9@7>7 97ME;=B D>7 78@7=@?:; M79<DJ;9DEG:; J?E; 
HB89@?D L7:7N7OGK89=B, OB9D: LEG J7EFYD>7 =7OLDK89=;G @B 89<ZA9Z<Z C@D<>7JBEB@8B = <GLD 
89<B@ "* <BO=D<@ZE78F 89<7;9DEF89=7 :7X@?N CEDA9<789B@I;K ; A<ZM@?N <BK7@@?N 
A79DEF@?N, 7<;D@9;<7=B@@?N @B 8U;>B@;D Z>EG ; MDEED9 ;E; 97EFA7 MDEED9, ; 8D>7L@G = 
89<ZA9Z<D M79<DJED@;G L7:;@;<ZD9 ;@LZ89<;BEF@?K 8DA97<: A<ZM@DKY;D D=<7MDK8A;D 
C@D<>7A7:MB@;;, ;8M7EFOZTX;D MDEED9? LEG M<7;O=7L89=B 9DMEB ; CEDA9<7C@D<>;; 
(Electrabel, RWE, Drax, EON, Vattenfall ; DONG Energy), DUD>7L@7 8U;>BT9 7A7E7 8 :E@ 9 
MDEED9. 4 *\,, @BM<79;=, 78@7=@7D  M79<DJED@;D MDEED9 878<DL797HD@7 = HB89@7: 8D>:D@9D. 
0789 ;8M7EFO7=B@;G MDEED9 LEG 87A<BXD@;G ;:M7<9B M<;<7L@7>7 >BOB @BJETLBD98G = 89<B@BN 
2BE9;; ; 47897H@7K "=<7M?. 4 &;9=D, @BM<;:D<, OB 8HD9 9=D<L7>7 J;797ME;=B 8D>7L@G 
7JD8MDH;=BD98G 61% 9DME7>D@D<BI;;. 

4 2015 >. M<7;O7YDE <789 7J_D:7= CA8M7<9 MDEED9, 8779=D989=ZTX;N 89<7>;: 
89B@LB<9B: 8D<9;S;ABI;; ENplus, ; L789;> 7,7 :E@ 9 (@B 1,7 :E@ 9 J7EFYD, HD: = 2014 >.). 
Q7M7E@;9DEF@7 = 2015 >.  Sustainable Biomass Partnership (SBP) (.B<9@D<89=7 M7 Z897KH;=7:Z 
M<7;O=7L89=Z J;7:B88?) J?E <BO<BJ79B@ ; 7MZJE;A7=B@ <D>EB:D@9 M<7IDLZ< M7 @DOB=;8;:7K 
89B@LB<9;OBI;; ; 8D<9;S;ABI;;, H97 M7O=7EGD9 A7:MB@;G:, ;8M7EFOZTX;: MDEED9? = 
M<7:?YED@@?N :B8Y9BJBN, M7EZH;9F M7L9=D<ULD@;D ABHD89=B M<7LZAI;; ; D>7 8779=D989=;G 
Z89B@7=ED@@?: 9<DJ7=B@;G:. + C97:Z AEB88Z 79@78G98G ; @7=?K =;L 9=D<L7>7 J;797ME;=B - 
97<<DS;I;<7=B@@?D MDEED9?, M<DLE7UD@;D A797<?N @B :;<7=7: <?@AD = 2015 >.  
<B8Y;<;E78F. %@; ;:DT 9 J7EFYZT, HD: 7J?H@?D MDEED9?, C@D<>D9;HD8AZT ME79@789F ;  
:7>Z9 ;8M7EFO7=B9F8G = 8;89D:BN LEG 8U;>B@;G Z>EG JDO ABA;N-E;J7 9DN@;HD8A;N 
MD<D78@BXD@;K (A7:MB@;; Solvay New, Biomass Energy, Vega Biofuels, Agri-Tech Producers, 
Vencor International). 

4 2015 >.  =7O<78E7 H;8E7 A7:MB@;K, M789B=EGTX;N OB=7L? ÇM7L AETHÈ LEG 
M<7;O=7L89=B 9=D<L7>7 J;797ME;=B. 

1.1.3.3. -LJ585R JKP57 V5I5JPKT NL5I5UDL8 

4 8D>:D@9D U;LA;N (:797<@?N) J;797ME;= M<DL89B=ED@? <BO@77J<BO@?D 97ME;=@?D 
M<7LZA9?, =AETHBG J;7L;ODEF, HVO, J;7C9B@7E, J;7JZ9B@7E, B=;BI;7@@?K J;7AD<78;@ ; L<., 
B 9BAUD Y;<7A;K 8MDA9< 97ME;=@?N J;7L7JB=7A. $B;J7EFYZT L7ET @B J;7C@D<>D9;HD8A7: 
<?@AD 9<BL;I;7@@7 OB@;:BT9 J;7C9B@7E ; J;7L;ODEF. 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@G,
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.
4 2015 >. :;<7=7D M<7;O=7L89=7 J;797ME;=@?N M<7LZA97= LEG 9<B@8M7<9B 

Z=DE;H;E78F @B 4,5% 79@78;9DEF@7 2014 >. ; 8789B=;E7 133 :E<L E, ;O A797<?N J7EFYBG HB89F 
Ð 75,2% M<;N7L;EB8F @B J;7C9B@7E, 21% @B J;7L;ODEF, M7EZHD@@?K  ;O :D9;E7=?N CS;<7= 
U;<@?N A;8E79 ; @DJ7EFYBG, @7 <B89ZXBG L7EG  = 3,8% Ð @B J;7L;ODEF @B 78@7=D 
>;L<;<7=B@@7>7 <B89;9DEF@7>7 :B8EB. &;LD<B:; = 8D>:D@9D U;LA;N J;797ME;= Z897KH;=7 
789BT98G *\,, 2<BO;E;G, 'D<:B@;G (9BJE. 2). 'E7JBEF@?K <789 M<7;O=7L89=B J;797ME;=B 
M<7;O7YDE OB 8HD9 79E;H@7>7 Z<7UBG @B 78@7=@?D 8?<FD=?D <D8Z<8? = C9B@7E-M<7;O=7LGX;N 
89<B@BN: AZAZ<ZO? = *\, ; 8BNB<@7>7 9<789@;AB = 2<BO;E;;. *M<78 @B J;797ME;=B, @D8:79<G 
@B @DA797<7D 8@;UD@;D = 8D>:D@9D J;7L;ODEG, 789BD98G 89BJ;EF@?:, JEB>7LB<G LDK89=;T 
OBX;XBTX;N <?@7A @BI;7@BEF@?N :B@LB97= (@7<:B9;=7= 7JGOB9DEF@7>7 M<;:D@D@;G) @B D>7 
;8M7EFO7=B@;D = 8:D8GN 8 9<BL;I;7@@?: 97ME;=7:. .7:;:7 *\, ; +B@BL?, 
7JD8MDH;=BTX;:; <?@7A J;797ME;=B @B 72%, A<ZM@?:; M<7;O=7L;9DEG:; G=EGT98G 9BAUD 
'D<:B@;G, ,<>D@9;@B ; (@L7@DO;G. 

!-*$%?-  2. .%","#$%&" & 2015 7. 
 (#:"%0&"/<,&" & ,:")41 <,:-' -$%/1:"&, & M@-28 % & ;%:1, REN21, 2016) 

-C6I5 8 
VLJ585V  
JCRILPQC 

!IJ9PK  3L5I5UDL85 
86CT 8LB58, 

VDJB D 

3L5I5UDL85 
86CT 8LB58, 

7 2014 Q. 8 % 

3L5OI9P5D, 
VDJB D 

3L5BLACDW, 
VDJB D 

!IJ9PK  HVO, 
VDJB D 

1 *\,  62,1 +2% 56,1 4,8     $;LD<EB@L? 1,7 
2 2<BO;E;G 32,3 +2,6% 28,2 4,1     *\,,      

    *;@>BMZ< 
1,2 

3 'D<:B@;G 3,8 +3,8% 0,9 2,8      +7EZ:J;G 1,0 
 <7 -28 16,1 +0,6% 4,1 11,5  2,5 
 0 VLJC 130,7 +4,5% 98,3 30,1  4,9 

 1.3.3.1. =,)/'>.46 +',:-$.,/  

+<ZM@DKY;:; :;<7=?:; M<7;O=7L;9DEG J;7C9B@7EB = 2015 >. 89BE; *\,, 2<BO;E;G 
; +;9BK.  *7=:D89@7 *\,  ; 2<BO;E;G OB@;:BT9 86% <?@AB J;7C9B@7EB, 789BEF@BG HB89F 
M<DL89B=ED@B, >EB=@?: 7J<BO7:, +;9BD:, +B@BL7K ; !B;EB@L7:.  

%8@7=@7K 7J_D: J;7C9B@7EB (8=?YD 60%) 7JD8MDH;=BD98G OB 8HD9 MD<D<BJ79A; 
8BNB<787LD<UBX;N AZEF9Z<, B 789BEF@BG HB89F Ð 7A7E7 40% - ;O OD<@7=?N. 4 ABUL7K 89<B@D Ð 
8=7; M<DLM7H9D@;G M7 =;LB: 8?<FG: = *\, C97 = 78@7=@7: AZAZ<ZOB, = 2<BO;E;; Ð 
8BNB<@?K 9<789@;A, = +;9BD Ð 87<>7, :B@;7AB ; L<Z>;D @DOD<@7=?D AZEF9Z<?.   

4 *\,  M<7;O=7L89=7 J;7C9B@7EB = 2015 >. =?<78E7 @B 3,8% L7 56,1 :E<L E. 
.<7;O=7L89=7 M7LLD<U;=BE78F OB 8HD9 >7L7=?N A=79 @B 97ME;=7 (RES 2), 8779=D989=ZTXD>7 
89B@LB<9Z M7 =7O7J@7=EGD:7:Z 97ME;=Z, Z89B@7=ED@@7:Z ,>D@989=7: M7 CA7E7>;H@7:Z 
M<7;O=7L89=Z *\, (US EPA). W=DE;HD@;D M79<DJ@789; = JD@O;@D @B 2% = 2015 >. 9BAUD 
Z=DE;H;E7 7J_D: M<7;O=7L89=B J;7C9B@7EB LEG 7JD8MDHD@;G 7JGOB9DEF@7>7  (Z89B@7=ED@@7>7 
:B@LB97:) 10%-@7>7 87LD<UB@;G = 8:D8; 8 9<BL;I;7@@?: 97ME;=7:. .<;HD: = <DBEF@789; 
Z89B@7=ED@@?K M7<7>7=?K Z<7=D@F, ABA M7ABO?=BD9 :7@;97<;@> <?@AB *\,, J?E 
M<D7L7ED@ Ð = 8<DL@D: 87LD<UB@;D J;7C9B@7EB = JD@O;@D 8789B=;E7 10,4%. 4 2015 >. J?E; 
79:DHD@? 7M<DLDED@@?D ;O:D@D@;G ; = 89<ZA9Z<D CA8M7<9B J;7C9B@7EB ;O *\,. %@ 
78ZXD89=EGE8G = 78@7=@7: = 2<BO;E;T, /;E;MM;@?, (@L;T, +;9BK, 0D8MZJE;AZ +7<DG ;  
8789B=;E 2,5 :E<L E, H97 @B 28% J7EFYD 79@78;9DEF@7 2014 >.  

2<BO;E;G, OB@;:BTXBG 2-D :D897 = :;<7=7: <DK9;@>D M7 J;7C9B@7EZ, M7ABOBEB = 2015 
>. >7L7=7K M<;<789 8D>:D@9B @B 10%, L7=DLG 7J_D: M<7;O=7L89=B L7 <DA7<L@7>7 M7ABOB9DEG =  
28,2 :E<L E 97ME;=B. "XD 7L;@ A<ZM@?K M<7;O=7L;9DEF Ð +B@BLB Ð Z=DE;H;E 7J_D: 
M<7;O=7L89=B J;7C9B@7EB 79@78;9DEF@7 2014 >. @B 1% ; M789B=;E 1,7 :E<L E.  

'EB=@?:; M<7;O=7L;9DEG:; J;7C9B@7EB = "=<7MD G=EGT98G /<B@I;G, 'D<:B@;G, 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@H,

.
(8MB@;G, 2DEF>;G ; 4DE;A7J<;9B@;G. 4 2015 >. =  "* 87=7AZM@7D M<7;O=7L89=7 J;7C9B@7EB 
ZMBE7 @B 7% ; 8789B=;E7 4,1 :E<L E. 397 M<7;O7YE7 = 78@7=@7: OB 8HD9 87A<BXD@;G 
M<7;O=7L89=B = 4DE;A7J<;9B@;;.  

4 79E;H;D 79 9=D<L7>7 J;797ME;=B, <?@7A U;LA;N J;797ME;= M<DL89B=ED@ 
@DJ7EFY;: H;8E7: 7HD@F A<ZM@?N ;@LZ89<;BEF@?N ;><7A7=. /EB>:B@B:; 79<B8E; = 2015 >. 
89BE;: = *\, - OB=7L Archer Daniels Midland (ADM) :7X@789FT 5 :E<L E  J;7C9B@7EB = >7L, 
B 9BAUD M<7;O=7L;9DE; POET ; Valero; = 2<BO;E;; -  Copersucar, Odebrecht (ETH Bioenergia), 
Raizen, B 9BAUD  Agroindustrial Abengoa Bioenergy ((8MB@;G) ; Henan Tianguan Group 
(+;9BK). Novozymes (Denmark) 7JD8MDH;=BD9 M<7;O=7L89=7 SD<:D@97= LEG  60% :;<7=7>7 
M<7;O=7L89=B OD<@7=7>7 C9B@7EB, DuPont  OBA<?=BD9 789BEF@ZT HB89F :;<7=7K M79<DJ@789;. 

4 2015 >. @D M<7;O7YE7 O@BH;9DEF@7>7 M<;<789B = M<7;O=7L89=D@@?N :7X@789GN = 
89B@BN Ð E;LD<BN <?@AB J;7C9B@7EB. 47-MD<=?N, M797:Z, H97 M<; 9DAZXD: :;<7=7: 7J_D:D 
M<7;O=7L89=B 8ZXD89=ZTX;D :7X@789; 7ABO?=BT98G OB><ZUD@@?:; = 8<DL@D: 97EFA7 @B 
35%. 47-=97<?N, C97 8=GOB@7 8 @DZ897KH;=7K L;@B:;A7K = @BI;7@BEF@7K M7E;9;AD 
M7LLD<UA; 79<B8E; ; =7EB9;EF@789FT <?@A7= 9<BL;I;7@@?N C@D<>7@78;9DEDK, ; 9BA;D 
>;>B@98A;D ;@LZ89<;BEF@?D 7J_DA9?, ABA;:; G=EGT98G OB=7L? M7 M<7;O=7L89=Z J;7C9B@7EB, 
@D =?>EGLG9 = @B897GXDD =<D:G 7HD@F M<;=EDAB9DEF@?:; LEG ;@=D897<7=. 

4 97 UD =<D:G, 8D>:D@9 J;7C9B@7EB 7HD@F J?89<7 <B8Y;<GD98G @B @7=?N <?@ABN Ð = 
,O;; ; ,S<;AD.  

+;9BK, G=EGG8F 9<D9F;: :;<7=?: E;LD<7: M7 M<7;O=7L89=Z J;7C9B@7EB, 87A<B9;E 
CA8M7<9 L7 2,8 :E<L E  @B S7@D @BJETLB=YD>78G = 89<B@D = 2015 >. 8@;UD@;G 7J_D:B 
M<7;O=7L89=B @B 14% = 8=GO; 8 OBM<D97: @B ;8M7EFO7=B@;D AZAZ<ZO? ABA 8?<FG LEG 
M<7;O=7L89=B J;7C9B@7EB. 4 !B;EB@LD, @B7J7<79, = 2015 >. M<7;O=7L89=7 J;7C9B@7EB 
=?<78E7 @B 10% ; 8789B=;E7 1,2 :E<L E. *9BJ;EF@7D <BO=;9;D 8D>:D@9B J;7C9B@7EB 
@BJETLBE78F = 2015 >. = (@L;; ; @B /;E;MM;@BN. %87JD@@7 N7<7YZT L;@B:;AZ M7ABOBEB 
,S<;AB Ð 79 0,10 :E<L E = 2014 >. L7 0,13 :E<L E = 2015 >. 397 M<7;O7YE7 = 8=GO; 8 7JX;: 
<7897: M<7:?YED@@7>7 M<7;O=7L89=B = ]U@7K ,S<;AD ; 10 @7=?:; M<7;O=7L89=B:; 
J;7C9B@7EB @B 78@7=D :B@;7A;, 79A<?=Y;:;8G = $;>D<;;. 

1.3.3.2. ?',#'5"/@.," -,)/'>,  

2;7L;ODEF  Ð DXD 7L;@ J;797ME;=@?K M<7LZA9 LEG ;8M7EFO7=B@;G @B 9<B@8M7<9D 8 
L;ODEF@?:; L=;>B9DEG:;. QEG D>7 M<7:?YED@@7>7 M<7;O=7L89=B = @B897GXDD =<D:G  
;8M7EFOZT98G <BOE;H@?D <B89;9DEF@?D :B8EB ; U;<?  (;O 87;, <BM8B, G9<7S?,  MBEF:?, 
<?U;AB, =7L7<78EDK ; L<., B 9BAUD 79<BJ79B@@?N AZE;@B<@?N :B8DE ; U;=79@?N U;<7=). 
+BA ; C9B@7E, J;7L;ODEF :7UD9 M<;:D@G9F8G ABA = 8:D8; 8 9<BL;I;7@@?: L;ODEF@?: 
97ME;=7:, 9BA ; = H;897: =;LD (= C97: 8EZHBD, ABA ; LEG J;7C9B@7EB, 9<DJZT98G 
A7@89<ZA9;=@?D ;O:D@D@;G L=;>B9DEG). 4 OB=;8;:789; 79 89<B@? M<;:D@GT98G 5%-7%-10%-
20%-@?D 8:D8; (45-47-410-420). 

1;<7=7K <?@7A J;7L;ODEG >D7><BS;HD8A; J7EDD L;=D<8;S;I;<7=B@, HD: 
J;7C9B@7EF@?K, M<7;O=7L89=B M7 7J_D:B: @D 9BA;D :B8Y9BJ@?D ; <BJ79BT9 = J7EFY7: 
H;8ED 89<B@. 'EB=@?D M<7;O=7L;9DE; Ð *\,, 2<BO;E;G, 'D<:B@;G, ,<>D@9;@B, /<B@I;G, 
$;LD<EB@L?, (@L7@DO;G, !B;EB@L. 0789 :;<7=7>7 <?@AB J;7L;ODEG = 2015  >. J?E 
@DO@BH;9DED@, 7J_D: 8789B=;E 30,1 :E<L E 79@78;9DEF@7 30 :E<L E = 2014 >, A7>LB 79:DHBE8G 
<789 = 13%. 'E7JBEF@7D M<7;O=7L89=7 J;7L;ODEG = 2015 >. LBUD 8ED>AB 87A<B9;E78F = 97: 
H;8ED = 8=GO; 8 7><B@;HD@;G:;, =7O@;AY;:;, = HB89@789;,  = ,<>D@9;@D ; (@L7@DO;;.  

4 2<BO;E;; <789 M79<DJ@789; J?E M<789;:ZE;<7=B@ ==DLD@;D: :B@LB9B @B 
M7=?YD@;D 87LD<UB@;G J;7L;ODEG = 97ME;=@7K 8:D8; L7 7%. 4 ,<>D@9;@D, @B7J7<79, 
M<7;O=7L89=7 87A<B9;E78F @B 30% L7 2,1 :E<L E = 8=GO; 8 87A<BXD@;D: CA8M7<9B =8EDL89=;D 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

AI,

.

.
M7=?YD@;G D=<7MDK8A;N ;:M7<9@?N M7YE;@ @B J;7L;ODEF ;O ,<>D@9;@?. 

.<7;O=7L89=7 J;7L;ODEG = *\, =?<78E7 @B 2% = 2015 >. ; 8789B=;E7 4,1 :E<L E. 
+<ZM@DKY;: M<7;O=7L;9DED: J;7L;ODEG = *\, 789BD98G OB=7L, M<;@BLEDUBX;K RBF Port 
Neches LLC, B = "=<7MD Ð Diester Industries of France :7X@789FT 2,5 :E@ 9 (2.8 :E<L E/>7L). 

4 "=<7MD <789 M<7;O=7L89=B J;7L;ODEG 8789B=;E 5% L7 11, 5 :E<L E. 'D<:B@;G 
87N<B@;EB M7O;I;; :;<7=7>7 D=<7MDK8A7>7 E;LD<B = LB@@7: 8D>:D@9D (2,8 :E<L E), OB @DK 
8EDLZD9 /<B@I;G (2,4 :E<L E).  

4 "=<7MD @B;J7EDD <B8M<789<B@D@@?: 8?<FD: LEG M<7;O=7L89=B J;7L;ODEF@7>7 
97ME;=B 8EZU;9 <BM87=7D :B8E7 (M7H9; 80% 79 7JXD>7 7J_D:B), = *\,, 2<BO;E;; ; 
,<>D@9;@D M<7;O=7LG9 J;7L;ODEF @B 78@7=D 87D=?N J7J7=. (8M7EFOZT98G 9BAUD 
M7L87E@DH@7D ;E; MBEF:7=7D :B8E7, 79<BJ79B@@?D <B89;9DEF@?D U;<? ; L<., @7 = :D@FYDK 
89DMD@;. 4 @B897GXDD =<D:G ;:DT98G 7><B@;HD@;G ABA M7 ;897H@;AB:, 9BA  ; M7 7J_D:B: 
L789ZM@7K LEG MD<D<BJ79A; J;7:B88?.  

(O:D@D@;G M<7;O7YE; = 2015 >. @B BO;B98A;N <?@ABN J;7L;ODEG. 4 (@L7@DO;; Ð 
A<ZM@DKYD: <D>;7@BEF@7: M<7;O=7L;9DED Ð =?MZ8A J;7L;ODEG 87A<B9;E8G 8 2,9 :E<L E = 
2014 >. L7 1,7 :E<L E = 2015 >. .BLD@;D = 40% 7J_G8@GD98G  798<7HA7K 7U;LBD:7>7 M<;@G9;G 
:B@LB9B @B ;8M7EFO7=B@;D 97ME;=B B7 (9.D. 8 7JGOB9DEF@7K L7EDK J;7L;ODEG 7% = 8789B=D 
8:D8; 8 9<BL;I;7@@?:  L;ODEF@?:  97ME;=7:). $BM<79;=, <?@7A +;9BG =?<78 = 2015 >. 
O@BH;9DEF@7, M7 7ID@AB:, @B 24% 79@78;9DEF@7 2014 >. - L7 0,35 :E<L E. 

2?89<7 OB=7^=?=BD9 <?@7A HVO J;7L;ODEF Ð 97ME;=7 @7=7>7 M7A7ED@;G. ">7 
>E7JBEF@7D M<7;O=7L89=7 = 2015 >. =?<78E7 @B 20% ; 8789B=;E7 4,9 :E<L E 8 78@7=@?:; 
M<7;O=7L89=D@@?:; :7X@789G:; = $;LD<EB@LBN, *\,, *;@>BMZ<D ; /;@EG@L;;.  

1.1.3.3.3. !4.,% A'#%'B +',-,)/'> .,>,;, ),%,/". '(  

4 2015 >. 8 N7<7YDK L;@B:;A7K <BO=;=BE78F M<7;O=7L89=7 9<B@8M7<9@7>7  J;797ME;= 
@7=7>7 M7A7ED@;G ;O @DM;XD=7>7 8?<FG Ð = 78@7=@7: OB 8HD9 M<7;O=7L89=B @7=7>7 
J;7L;ODEG -  HVO, J;7C9B@7EB ;O <B89;9DEF@?N IDEETE7O787LD<UBX;N 789B9A7= ; 97ME;=B, 
M7EZHD@@7>7 8 M<;:D@D@;D: 9D<:7N;:;HD8A;N M<7ID887= Ð >BO;S;ABI;; ; M;<7E;OB. !BA;D 
M<7><D88;=@?D M<7;O=7L89=B A7@ID@9<;<ZT98G = *\,, 2<BO;E;; ; "=<7MD.  

4 <DOZEF9B9D, = 2015 >. =?<78E; :7X@789; M7 M<7;O=7L89=Z HVO. $BM<;:D<, 
Y=DL8ABG A7:MB@;G UPM  ;@=D89;<7=BEB $150 :E@ = /;@EG@L;T LEG 87OLB@;G M<7;O=7L89=B 
HVO @B ME7XBLAD A<ZM@DKYD>7 IDEETE7O@7-JZ:BU@7>7 A7:J;@B9B Kaukas, 
=?<BJB9?=BTXD>7 @B<GLZ 8 78@7=@7K M<7LZAI;DK ; 100 9?8 9 L;ODEF@7>7 97ME;=B = >7L @B 
78@7=D 9BEE7=7>7 :B8EB. 47 /<B@I;; A7:MB@;G Total ;@=D89;<7=BEB $220 :E@ = 
MD<DM<7S;E;<7=B@;D @DS9DMD<D<BJB9?=BTXD>7 OB=7LB La Mede = J;7MD<D<BJB9?=BTX;K 
A7:J;@B9 8 =?MZ8A7: =7O7J@7=EGD:7>7 L;ODEG ;O 79<BJ79B@@7>7 AZE;@B<@7>7 :B8EB ; 
U;=79@7>7 U;<B.  

%9A<?E;8F 9BAUD M<DLM<;G9;G M7 M<7;O=7L89=Z J;7C9B@7EB ;O IDEETE7O@7>7 8?<FG: 
A<ZM@DKY;K OB=7L DuPont = *\, :7X@789FT 140 :E@ E IDEETE7O@7>7 J;7C9B@7EB = >7L, B 
9BAUD M<7;O=7L89=B A7:MB@;K POET-DSM ; Abengoa ; J<BO;EF8A;D M<DLM<;G9;G - OB=7L 
A7:MB@;; Raizen :7X@789FT 42 :E@ E C9B@7EB @B 78@7=D MD<D<BJ79A; IDEETE7O? ; 
M<7;O=7L89=B A7:MB@;K GranBio, Solazyme-Bunge. 

4 2015 >. <B8Y;<;E78F M<7:?YED@@7D M<7;O=7L89=7 J;7 97ME;=B 8 M7:7XFT 
>BO;S;ABI;; ; M;<7E;OB J;7:B88?. $BM<;:D<, = $;LD<EB@LBN J?E 79A<?9  M;<7E;O@?K 
OB=7L M7 C@D<>7- ; 9DME7>D@D<BI;; :7X@789FT 25 149 8 7L@7=<D:D@@?: M7EZHD@;D: 
J;7@DS9; ;O L<D=D8@7K J;7:B88?.  4 \=DI;;  OB=7L GoBiGas =?YDE @B M7E@ZT :7X@789F = 
2015 > ; 89BE MD<=?: Z8MDY@?: A<ZM@7:B8Y9BJ@?: M<DLM<;G9;D: M7 M<7;O=7L89=Z  :D9B@B 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
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A@,

.
MZ9D: MZ9D: >BO;S;ABI;; L<D=D8;@?. 4MD<=?D, JEB>7LB<G @7=DKY;: <BO<BJ79AB:, M<7ID88 
ZLBE78F 8LDEB9F @DM<D<?=@?: ; ;8AETH;9F 7J<BO7=B@;D 8BU;, H97 M<DULD =8D>LB G=EGE78F 
JB<FD<7: LEG =@DL<D@;G M7L7J@?N 9DN@7E7>;K.  

6@BH;9DEF@7D <BO=;9;D M7EZH;E7 M<7;O=7L89=7 ; ;8M7EFO7=B@;D B=;BI;7@@7>7 
J;797ME;=B. + 8D<DL;@D  2015 >. 22 B=;BA7:MB@;;  = "=<7MD, *D=D<@7K ,:D<;AD ; ,O;; 
=?M7E@;E; 8=?YD 2 9?8. A7::D<HD8A;N MB88BU;<8A;N <DK87= 8 ;8M7EFO7=B@;D: 8:D8; = 
M<7M7<I;; 50:50 B=;BAD<78;@B 8 B=;BJ;797ME;=7: ;O <BOE;H@?N =;L7= J;7:B88?: 
79<BJ79B@@7>7 AZE;@B<@7>7 :B8EB, G9<7S?, <?U;AB, =7L7<78EDK ; 8BNB<@7>7 9<789@;AB. 4 
+;9BD 87=:D89@7 8 Boeing OBMZXD@ M;E79@?K M<7DA9 M7 M<7;O=7L89=Z J;7AD<78;@B @B 
78@7=D 79<BJ79B@@7>7 :B8EB :7X@789FT 1,8 :E<L E/>7L. + ;@LZ89<;BEF@7:Z M<7;O=7L89=Z 
JE;UD =8DN -M7@;G, *\, ; "*, >LD ZUD <BO=^<@Z9? Y;<7A7:B8Y9BJ@?D A7::D<HD8A;D 
M<7DA9? M7 M<7:?YED@@7:Z M<7;O=7L89=Z B=;BJ;797ME;=B. 27EFY;D @BLDUL? 8=GO?=BT9 8 
M7EZHD@;D: J;7AD<78;@B @B 78@7=D :;A<7=7L7<78EDK, N79G M<7:?YED@@?D 9DN@7E7>;; DXD 
@D M7E@789FT 79<BJ79B@?. 0DBEF@?D Z8MDN; = C97K 7JEB89; - Z *\,, -M7@;;, 'D<:B@;;, 
+;9BD, (O<B;ED, ,=89<BE;;, (8MB@;;, (9BE;;, (@L7@DO;; ; L<. 

,:D<;AB@8A;K B=;BMD<D=7OH;A United Airlines = 2015 >. MD<=?: = :;<D MD<DYDE 79 
;8M?9B9DEF@?N ; LD:7@89<BI;7@@?N M7ED97= A <D>ZEG<@?: <DK8B: 8 M<;:D@D@;D: 
B=;BJ;797ME;=B.   0GL B=;BA7:MB@;K OBAETH;E; 8 M789B=X;AB:; B=;BJ;797ME;=B 
M<DL=B<;9DEF@?D L7E>78<7H@?D A7@9<BA9?, = J7EFY;@89=D ;O A797<?N, ABA 79:DHBD98G, 
OBS;A8;<7=B@B A7@AZ<D@978M787J@BG ID@B @B J;797ME;=7. 4 2015 >. <DBE;O7=B@? MD<=?D 
M789B=A; B=;BMD<D=7OH;AB: B=;BI;7@@7>7 J;797ME;=B = $7<=D>;;, 2DEF>;;, *\,, 
2<BO;E;;. 

 2Z<@?K <789 M<7:?YED@@7>7 M<7;O=7L89=B B=;BI;7@@7>7 J;797ME;=B 7U;LBD98G 8 
2018 >., 9BA ABA 8 2020 >7LB = :DULZ@B<7L@?N B=;BMD<D=7OABN MEB@;<ZD98G ==DLD@;D 
7><B@;H;9DEF@?N :D<, @BM<B=ED@@?N @B 89;:ZE;<7=B@;D ;8M7EFO7=B@;G B=;BI;7@@7>7  
J;797ME;=B = A7E;HD89=BN 79 50% L7 100 % 79 9<BL;I;7@@7>7 B=;B97ME;=B. 

.<;:D@D@;D J;797ME;=B <DOA7 Z=DE;H;E78F 9BAUD @B :7<8A7: 9<B@8M7<9D. 4 2015 >. 
Y=DL8ABG Stena Line =MD<=?D = :;<D 79A<?EB MB<7:@7D L=;UD@;D 8 ;8M7EFO7=B@;D: 
:D9B@7EB. 41* *\, (US Navy) ;@;I;;<7=BE; ;8M7EFO7=B@;D BEF9D<@B9;=@7>7 97ME;=B @B 
SE79D. QEG C97>7 Carrier Strike Group (GSP) J?E OBAETHD@ A7@9<BA9 8 AltAir Fuels @B 
M789B=AZ 300 :E@ E J;797ME;=B = 2015-2016 >>. ; =?LDED@7 $210 :E@ 9<D: A7:MB@;G: @B 
89<7;9DEF89=7 J;7MD<D<BJB9?=BTX;N M<DLM<;G9;K M7 M<7;O=7L89=Z J;797ME;=B @B 78@7=D 
L<D=D8@7K J;7:B88?, !2% ; 79<BJ79B@@?N AZE;@B<@?N :B8DE ; U;<7=. (O 7JXD>7 7J_D:B 
M<7;O=7L89=B GSP <B88H;9?=BD9 @B M789B=A; ÒL<7M-;@Ó J;797ME;=B @B 78@7=D U;=79@7>7 
U;<B LEG OB:D@? 9<BL;I;7@@7>7 97ME;=B JDO 9DN@;HD8A;N ;O:D@D@;K = L=;>B9DED ; N7L7=7K 
HB89;.  

4 2015 >. M<7L7EU;EB8F CA8MB@8;G ;@LZ89<;BEF@?N J;7MD<D<BJB9?=BTX;N OB=7L7= 
@B M<;@I;MBN J;7<DSBK@;@>B (8 M<7;O=7L89=7: @B 78@7=D J;7:B88? <GLB M<7LZA97=, 
=AETHBG C@D<>;T, A7:M7@D@9? LEG N;:;HD8A7K M<7:?YED@@789; ; ID@@?D M<7LZA9? 8 
=?87A7K L7JB=ED@@7K 897;:789FT). $B;J7EDD BA9;=@7 M<7ID88 ;L^9 = *\,, "=<7MD, +;9BD. 
*7=8D: @DLB=@7 M7G=;E78F 9BA7D M<7;O=7L89=7 ; = (@L;; Ð Godavari Biorefineries M<;=EDAE; 
$14 :E@ = 9DHD@;D >7LB LEG Z=DE;HD@;D 7J_D:B M<7;O=7L89=B J;7C9B@7EB 8 7L@7=<D:D@@?: 
L7M7E@;9DEF@?: M<7;O=7L89=7: A7:M7@D@97= LEG N;:;HD8A7K M<7:?YED@@789;. 

$D :D@DD Y;<7A7D M<;:D@D@;D U;LA;D J;797ME;=B (787JD@@7 J;7L;ODEF ; 
J;7AD<78;@) @BN7LG9 = B<:;; LEG =7D@@7K B=;BI;; ; @B SE79D.  

1.1.3.4. -LJ585R 6 CQVCPI NL5Q9A585Q5 I5UDL89 

2;7>BO Ð >BO77J<BO@BG 8:D8F, 87897GXBG = 78@7=@7: ;O :D9B@B ; L;7A8;LB Z>ED<7LB, 
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M7EZHD@@BG MZ9D: B@BC<7J@7>7 8J<BU;=B@;G 7<>B@;HD8A;N =DXD89= = J;7<DBA97<D. 
(8M7EFOZD98G =EBU@BG J;7:B88B (M<DULD =8D>7, 7<>B@;HD8A; D 79N7L? 8DEF8A7N7OGK89=D@@7>7 
M<7;O=7L89=B ; U;=79@7=7L89=B, C@D<>D9;HD8A;D AZEF9Z<? ; L<.). 2;7>BO Z8MDY@7 
;8M7EFOZD98G LEG =?87A79D:MD<B9Z<@7K 9DME7>D@D<BI;; (200-4000*), H97 @BN7L;9 
M<;:D@D@;D = M<7:?YED@@789; ; = 8DEF8A7: N7OGK89=D, M789B=EGD98G = 9DME7=?D 8D9;, B 
9BAUD LEG A7:J;@;<7=B@@7K 9DME7- ; CEDA9<7>D@D<BI;; @B !3*. 2;7>BO M<;:D@GT9 9BAUD 
M<; M<7;O=7L89=D @;OA79D:MD<B9Z<@7>7 9DMEB (:D@DD 1000*) LEG 8ZYA;, LEG 9DME78@BJUD@;G 
; M7L7><D=B =7L? = L7:7N7OGK89=BN, @B M<7:?YED@@?N 7J_DA9BN. .<; 7M<DLDE^@@7K 89DMD@; 
7H;89A; L7 Z<7=@G =?87A7ABHD89=D@@7>7 J;7:D9B@B J;7>BO :7U@7 ;8M7EFO7=B9F = ABHD89=D 
B=97:7J;EF@7>7 97ME;=B ;E; M7LB=B9F = LDK89=ZTX;D >BO7<B8M<DLDE;9DEF@?D 8D9;.  + 
M7@G9;T ÇJ;7>BOÈ 79@78G9 9BAUD 8=BE7H@?K >BO (EC@LS;EE->BO), >BO 897H@?N =7L ; L<.  

* D>:D@9 J;7>BOB @B :;<7=7: J;7C@D<>D9;HD8A7: <?@AD = 2015 >. M<7L7EU;E 
<B8Y;<G9F8G. 4 J7EFYDK 89DMD@; D>7 M<7;O=7L89=7 8A7@ID@9<;<7=B@7 = *\, ; "=<7MD, N79G 
; :@7>;D L<Z>;D <D>;7@? <BO=;=BT9 C97 @BM<B=ED@;D J;7C@D<>D9;A;.  !BA, = 2015 >. = 
1BADL7@;; J?E M789<7D@ MD<=?K = 89<B@D J;7>BO7=?K OB=7L :7X@789FT 3 149, <BJ79BTX;K 
@B 79N7LBN U;=79@7=7L89=B. 4 C97: UD >7LZ "=<7MDK8A;K JB@A <DA7@89<ZAI;; ; <BO=;9;G 
=?LDE;E WA<B;@D  $32 :E@ LEG 89<7;9DEF89=B J;7>BO7=7K 89B@I;;. 

.7 NB<BA9D<Z M<7;O=7L89=B ; M79<DJED@;G J;7>BOB 8E7U;E;8F 7M<DLDED@@?D 
<D>;7@BEF@?D 787JD@@789;. 

"=<7MB = @B897GXDD =<D:G 7JEBLBD9 A<ZM@DKY;: <?@A7: J;7>BOB, A797<?K 
7ID@;=BD98G = $2 :E<L. 4 D=<7MDK8A7K M<BA9;AD 75% J;7>BOB M<7;O=7L;98G ;O 79N7L7= 
8DEF8A7>7 N7OGK89=B, 7<>B@;HD8A;N 79N7L7= HB89@?N L7:7N7OGK89= ;E; M<DLM<;G9;K ; 
C@D<>D9;HD8A;N AZEF9Z< (5,1 '49). *7=7AZM@7 =  89<B@BN "* LDK89=ZD9 J7EDD 14560 
J;7>BO7=?N 89B@I;K (2'*) 7JXDK :7X@789FT 7,9 '49, M<;HD: M7H9; @B 50% J;7>BO = 2015 >. 
;8M7EFO7=BE8G LEG CEDA9<7>D@D<BI;; (92,3 !49).  

4 9BA;N 89<B@BN, ABA /;@EG@L;G, \=DI;G, ,=89<;G J;7>BO 8789B=EGD9 15-20% 79 =8D>7 
>BO7M79<DJED@;G. 4 'D<:B@;; M<;@G9;D 6BA7@B 7 =7O7J@7=EGD:?N ;897H@;ABN C@D<>;; (EEG) 
= 2000 >. ; L=ZN L7M7E@D@;K A @D:Z (2004 ; 2008 >>.) M<789;:ZE;<7=BE7 Z=DE;HD@;D =L=7D 
A7E;HD89=B J;7>BO7=?N Z89B@7=7A (@B 8D>7L@GY@;K LD@F ;N @B8H;9?=BD98G 8=?YD 5 9?8.) 8 
M<;7<;9D97: =?<BJ79A; J;7>BOB @B 78@7=D C@D<>D9;HD8A;N <B89D@;K ; L<Z>;N 7<>B@;HD8A;N 
:B9D<;BE7=, M7EZHD@@?N = <DOZEF9B9D 8DEF8A7N7OGK89=D@@7K LDG9DEF@789;, B <789 ;N 
Z89B@7=ED@@7K :7X@789; 8789B=;E J7EDD 300%. *D>7L@G = 'D<:B@;; M7E7=;@B J;7>BO7=?N 
:7X@789DK (M7H9; 3,9 '49) <BJ79BD9 @B M<7;O=7L89=7 CEDA9<;HD89=B (29 !49/HB8). 4 (9BE;; 
9BA;N J;7>BO7=?N 7J_DA97= @B8H;9?=BD98G 1391, = \=DKIB<;; Ð 620, =7 /<B@I;; Ð 610.   

"=<7MB G=EGD98G :;<7=?: E;LD<7: ; = M<7;O=7L89=D J;7:D9B@B, M<7;O=7L;:7>7 @B 
J;7>BO7=?N 89B@I;GN ;O ;E7=7>7 8BLAB  AB@BE;OBI;7@@7-7H;89@?N 877<ZUD@;K. 282 7J_DA9B 
9BA7>7 9;MB = "=<7MD 8789B=EGT9 25% (1,4 '49) = 7JXD: 7J_^:D :7X@789;, M<7;O=7L;:7K OB 
8H^9 J;7>BOB, ;  >D@D<;<ZT9  9,4 !49/HB8 DUD>7L@7.  4 'D<:B@;; 89B@I;K 9BA7>7 9;MB -154, = 
\=DI;; Ð 54, $;LD<EB@LBN Ð 23.  

0?@7A J;7>BOB = *\, <BO=;=BD98G @D8A7EFA7 :DLED@@DD, HD: = "=<7MD. $D8:79<G @B 
@BE;H;D J7EFY7>7 H;8EB SD<:, @B 9D<<;97<;; 89<B@? LDK89=ZD9 170  J;7>BO7=?N <DBA97<7= 
LEG B@BC<7J@7>7 8J<BU;=B@;G (100 149), Z89B@7=ED@@?N @B SD<:BN ; <BJ79BTX;N @B 
8DEF8A7N7OGK89=D@@?N 79N7LBN, DXD 1500 Z89B@7=7A <BJ79BT9 @B 7J_DA9BN M7 =7L77H;89AD 
(250 ;O @;N ;8M7EFOZT9 =8T M<7;O=7L;:ZT C@D<>;T LEG 87J89=D@@?N @ZUL). 4 *\, 
M<D7JEBLBT9 2'* O@BH;9DEF@7 J7EDD :7X@?D, HD: = "=<7MD. +<7:D 97>7, LEG *\, 
NB<BA9D<D@ L7=7EF@7 =?87A;K Z<7=D@F Z9;E;OBI;; J;7>BOB 8=BE7A Ñ  7A7E7 50% ; J;7>BOB 
AB@BE;OBI;7@@?N 897A7= Ñ  7A7E7 10% (560 7J_DA97= M7 89<B@D).  
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!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

AB,

.
4 2<BO;E;; J;7>BO7=BG 79<B8EF 8S7<:;<7=B@B = 78@7=@7: OB 8HD9 M<7;O=7L89=B 

EC@LS;EE->BOB: 68% M<7;O=7L89=B J;7>BOB 7JD8MDH;=BD98G 6 M<DLM<;G9;G:; LB@@7>7 
M<7S;EG, DXD 26% M<;N7L;98G @B 2 2'* M<7:?YED@@7>7 :B8Y9BJB, 789BEF@?D 4% - C97 
:DEA;D M<7;O=7L;9DE;. 

,O;B98A;K <?@7A J;7>BOB NB<BA9D<;OZD98G :D@FY;:; :B8Y9BJB:; M<7DA97= (= 
78@7=@7:, :;@;-Z89B@7=A; LEG ;@L;=;LZBEF@7>7 ;8M7EFO7=B@;G: M7EZHD@;D >BOB LEG 
M<;>797=ED@;G M;X; ; <DUD Ð LEG 7J7><D=B 7L@7>7 L7:7N7OGK89=B) ; :D@FYDK 
9DN@7E7>;H@789FT ;8M7EFOZD:7>7 7J7<ZL7=B@;G.  

*<DL; BO;B98A;N 89<B@ E;LD<7: M7 M<7;O=7L89=Z ; ;8M7EFO7=B@;T J;7>BOB G=EGD98G 
+;9BK, >LD @B M7897G@@7K 78@7=D <BJ79BD9 J7EDD 15 :E@. @DJ7EFY;N J;7>BO7=?N Z89B@7=7A, 
<BO:DX^@@?N = L7:7N7OGK89=BN, @B 8=BEABN ; AB@BE;OBI;GN (7JD8MDH;=BT9 90 !49/HB8). .<; 
87N<B@D@;; 9DAZX;N 9D:M7= <789B J;7>BO7=7K ;@LZ89<;; +;9BK =?KLD9 = :;<7=?D E;LD<? 
ZUD A 2020 >. 4 (@L;; LDK89=ZD9 4,75 :E@ Ç8D:DK@?NÈ J;7>BO7=?N <DBA97<7= ; 12 OB=7L7= M7 
M<7;O=7L89=Z J;7:D9B@B. 4 ]U@7K +7<DD = 2014 >. 82 2'* (= 78@7=@7: @B EC@LS;EE->BOD) 
M<7;O=7L;E; 2,58 !49/HB8/>7L.  

4 @DA797<?N 89<B@BN ,O;; M<7;O=7L89=7 J;7>BOB =@DL<GE78F, = MD<=ZT 7HD<DLF,  ABA 
8M787J 7H;89A; 897H@?N =7L ; MD<D<BJ79A; 79N7L7=. %87JD@@7 C97 NB<BA9D<@7 LEG !B;EB@LB 
; (@L7@DO;;,  >LD LEG M7EZHD@;G J;7>BOB ;8M7EFOZT98G 9BA;D 8?<FD=?D ;897H@;A;, ABA 
U;LA;D 79N7L? 79 MD<D<BJ79A; :B@;7A;, MBEF:7=7>7 :B8EB, M<7;O=7L89=B C9B@7EB, B 9BAUD 
!2%. 4 @BHBED 2016 >. = !B;EB@LD J?E <DBE;O7=B@ J;7>BO7=?K M<7DA9 Ç79N7L?-=-C@D<>;TÈ 8 
;8M7EFO7=B@;D: 79N7L7= MD<D<BJ79A; MBEF:7=7>7 :B8EB LEG M7EZHD@;G 12,3 9?8 149/HB8 
CEDA9<7C@D<>;; = >7L 8 M789B=A7K = JE;UBKYZT C@D<>78D9F. 

4 M78EDL@;D >7L? U;=7 <BO=;=BD98G LB@@?K 8D>:D@9 ; = ,S<;AD, >LD 7@ 787JD@@7 
BA9ZBED@ = 8=GO; 8 J7EFY;:; 9D<<;97<;G:;, @;OA;: Z<7=@D: CEDA9<;S;ABI;; ;/;E; 
798Z989=;D: 89BJ;EF@7>7 C@D<>78@BJUD@;G. 4 +D@;; = 2015 >. J?E LBUD OBMZXD@ MD<=?K = 
,S<;AD OB=7L M7 M<7;O=7L89=Z J;7:D9B@B 8 M789B=AB:; = >BO7<B8M<DLDE;9DEF@ZT 8D9F. 4 
]U@7K ,S<;AD <DBE;O7=B@ MD<=?K = 89<B@D J;7>BO7=?K M<7DA9 Bronkhurstpruit M7 
MD<D<BJ79AD 79N7L7= U;=79@7=7L89=B 8 M7EZHD@;D: 4,4 149 CEDA9<7C@D<>;;, M789B=EGD:7K = 
JE;UBKYZT C@D<>78D9F. 4 *D@D>BED (QBAB<) 79N7L? 8A797J7K@; ;8M7EFOZT98G LEG M7EZHD@;G 
J;7>BOB ; D>7 A7@=D<8;; = 9DME7 (1,6 9?8 149/>7L) ; = CEDA9<7C@D<>;T (800 149/>7L) 8 
M<;:D@D@;D: 8;89D:? A7>D@D<BI;;.  

1.2. ,!,3%11,!"' =,#-'#,0 $1'*  #>1)$ 0'4 ' 
!%&-%1"$ 3',41%#&%"' )'  0 #,!!'2!),2 =%/%#$:''   

ÇK'1:71,%4- *A/AE17" Ð +," 4";#$14<'-8 <%<,1;-, +," <1:&%<( &1<2;- %',1$$14,A-$2'(1 % ;( 
'-B'N;  :-*",A '-/ %6 4";#"'1',-;% & :-;4-6 Ç/":"5'") 4-:,(È. @,:-'1 'A5'- <"&:1;1''-8 
+'1:71,%B1<4-8 <%<,1;-, & "<'"&1 4",":") *A/A, $15-,2 %''"&-?%"''(1 :-0:-*",4%  /"<,%51'%8 
<"&:1;1''") '-A4%, - ,-451 %<#"$20"&-'%1 -$2,1:'-,%&'(6  %<,"B'%4"& +'1:7%%, & ,"; B%<$1 % 
&"0"*'"&$81;(6. O<"*1''" & ,16 :17%"'-6, 7/1 '- <17"/'8G'%) /1'2 <AE1<,&A1, +'1:7"/1>%?%,È.  

(H. L1/&1/1&, 0-<1/-'%1 #:10%/%A;- @"&1,- #:% 9:10%/1',1  
#" ;"/1:'%0-?%% +4"'";%4% 28 <1',8*:8 2016 7.,) 

1.2.1. !56I5MPLC 0'4 8 #566LR675R =CBCJ9SLL 

4 M78EDL@;D L=B >7LB 0788;K8ABG /DLD<BI;G, @B<GLZ 8 L<Z>;:; 89<B@B:;-
CA8M7<9^<B:; 9<BL;I;7@@?N C@D<>7@78;9DEDK, 897EA@ZEB8F 8 SBA97:  8@;UD@;G 44. 
=8EDL89=;D 8;EF@7K OB=;8;:789; CA7@7:;A;  79 L;@B:;A; :;<7=?N <?@A7= ;8A7MBD:?N 
=;L7= 97ME;=B (@DS9F, >BO, Z>7EF) ;, ABA <DOZEF9B9, - 87A<BXD@;D: L7N7L@7K HB89; JTLUD9B 
79 CA8M7<9B. *E7U;=YBG8G 8;9ZBI;G, M7 7ID@AB: CA8MD<97=, :7UD9 ;:D9F L7E>78<7H@ZT 
MD<8MDA9;=Z. Q7M7E@;9DEF@7 7@B JZLD9 M7LA<DMEG9F8G LBEF@DKY;: <B8Y;<D@;D: L7E; 
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AC,
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.
=7O7J@7=EGD:?N ;897H@;A7= C@D<>;; = >E7JBEF@7: C@D<>7JBEB@8D. *9DMD@F ZGO=;:789; 
89<B@-CA8M7<9^<7= 79 =7EB9;EF@789; <?@A7= 8?<FD=?N C@D<>7<D8Z<87= @BM<G:ZT OB=;8;9 79 
Z<7=@G  L;=D<8;S;ABI;; ;N CA7@7:;A. (O:D@;9F @D>B9;=@?K 9<D@L = CA7@7:;HD8A;N 
M7ABOB9DEGN =7O:7U@7 MZ9D: M<D=<BXD@;G 89<B@?  = J;7C@D<>D9;HD8A7>7 CA8M7<9^<B, ==;LZ 
<BO=;=BTXD>78G >E7JBEF@7>7 M<7ID88B 87A<BXD@;G :;<7=7>7 <?@AB Z>ED=7L7<7L7= OB 8HD9 
9DN@7E7>;K ; M<7LZA97= @B 78@7=D =7O7J@7=EGD:?N ;897H@;A7=. !BA;D A7:MD9D@9@?D 
:DULZ@B<7L@?D CA8MD<9@?D <D8Z<8?, ABA IRENA ; 48D:;<@?K JB@A, Z 0788;; =;LG9 
@B;J7EFY;D YB@8? M7 <BO=^<9?=B@;T =7O7J@7=EGD:?N ;897H@;A7= C@D<>;; ABA L<BK=D<B 
L;=D<8;S;ABI;; CA7@7:;A; ; M7O;I;7@;<7=B@;G 89<B@?  @B :;<7=?N ;@@7=BI;7@@?N 
<?@ABN.  

0788;G, = 8;EZ <GLB M<;H;@, L7 @DLB=@D>7 =<D:D@; J?EB = 897<7@D 79 :;<7=7K 
9D@LD@I;; M7 <BO=;9;T 4(3. 47-MD<=?N, OB M78EDL@;D 10 ED9, @B A797<?D M<;Y^E8G :;<7=7K 
M;A <BO=;9;G 4(3, = 89<B@D, >LD L7EG >;L<7C@D<>D9;A; 8789B=EGD9 16`% = C@D<>7JBEB@8D, 
J?E7 M789<7D@7 30 '49 @7=?N CEDA9<789B@I;K, M<D;:ZXD89=D@@7 9<BL;I;7@@?N, A797<?D @D 
97EFA7 E;A=;L;<7=BE; 7MB8@789F LDS;I;9B CEDA9<7C@D<>;;, @7 ; 87OLBE; 7XZ9;:?K ;OJ?97A 
:7X@789;. 47-=97<?N, 8  97HA; O<D@;G C:;88;; MB<@;A7=?N >BO7=, <788;K8A;K C@D<>7JBEB@8 
=?>EGL;9 @DME7N7: J7EDD 80% C@D<>;; M<7;O=7L;98G @B JBOD JDOZ>ED<7L@?N (>;L<7- ; 
B97:@BG C@D<>D9;AB) ;E; @;OA7Z>ED<7L@?N (>BO) ;897H@;A7=, = 97 =<D:G, ABA, @BM<;:D<, = 
+;9BD, 7L@7: ;O :;<7=?N E;LD<7= M7 7J_^:B:  ==7LB 4(3, L7EG >EB=@7>7 OB><GO@;9DEG 
B9:78SD<? - Z>EG = C@D<>7JBEB@8D J7EDD 60%). 

.7 ;8M7EFO7=B@;T 87E@DH@7K C@D<>;; 0788;G ZUD M<7YEB 97HAZ @D=7O=<B9B. . <;H^:  
D89F ; 87E@DH@BG >D@D<BI;G, ; :7X@789; M7 M<7;O=7L89=Z 7J7<ZL7=B@;G LEG @D^. +7:MB@;DK 
Ç"=<7*;J3@D<>7È <DBE;O7=B@ M;E79@?K M<7DA9 M7 89<7;9DEF89=Z ,JBAB@8A7K *3*. 0BJ79BD9 
$7=7HDJ7A8B<8A;K OB=7L M7 M<7;O=7L89=Z 87E@DH@?N :7LZEDK A7:MB@;; Ç#D=DEÈ 
(87=:D89@7D M<DLM<;G9;D '+ Ç0D@7=BÈ ; ,% Ç0%*$,$%È). 4 2015 -2016 >> = 0D8MZJE;AD 
2BYA7<9789B@ ==DLD@? = CA8MEZB9BI;T MD<=?D 7HD<DL; 2Z<;JBD=8A7K *3* (10 149) ; 
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.
EZO>; M7L87E@DH@;AB ; L<Z>;N 79N7L7= M<7;O=7L89=B <B89;9DEF@7>7 :B8EB. . 7 9DME79=7<@7K 
8M787J@789; 7@; 87M789B=;:? 8 M7ABOB9DEG:; AB:D@@7>7 Z>EG ; M<D=?YBT9 L<7=G@7D 
97ME;=7. 4 0788;; 8 A7:MB@;K M<7;O=7LG9 300 9?8 97@@ 97ME;=@?N ><B@ZE @B 78@7=D LB@@7>7 
=;LB J;7:B88?. .7AZMB9DE; Ð = 78@7=@7: !3* 4DE;A7J<;9B@;; ; .7EFY;. 4 2015 >. 
:B8E7CA89<BAI;7@@?K OB=7L Ç,><7*;J-0BOL7EFDÈ (,E9BK8A;K A<BK) @BEBL;E M<7;O=7L89=7 
J<;AD97= ;O EZO>; M7L87E@DH@;AB @B 78@7=D 87J89=D@@7K 9DN@7E7>;; M7E@7>7 I;AE B 
MD<D<BJ79A; 8D:G@ M7L87E@DH@;AB 8 M<7;O=7L;9DEF@789FT L7 20b30 9 ZMBA7=B@@?N 
J<;AD97=. *U;>B@;D 100 A> J<;AD97= ;O EZO>; CA=;=BED@9@7 M7 9DMEZ 70b100 A> AB:D@@7>7 
Z>EG ;E; 120b200 A> L<7=. .789B=A; J<;AD97= 78ZXD89=EGT98G = A79DEF@?D M7 =8D:Z 
,E9BK8A7:Z A<BT ; = JE;OEDUBX;D <D>;7@? *;J;<8A7>7 SDLD<BEF@7>7 7A<Z>B. 

 %J7<ZL7=B@;D LEG ;O>797=ED@;G  J;797ME;=B LEG A79DEF@?N MZ9D: MDEED9;<7=B@;G ; 
J<;AD9;<7=B@;G L<D=D8@7K J;7:B88? ; 97<SB M<7;O=7L;98G %%% Ç'<B@È, %%% Ç*7>BE-
3+%È, %%% Ç.;@;J<;AD9È, 87=:D89@?: <788;K8A7-A;9BK8A;: M<DLM<;G9;D: M7 
M<7;O=7L89=Z 7J7<ZL7=B@;G LEG ;O>797=ED@;G MDEED9 ; J<;AD97= Ç+7<M7<BI;G MasCorpÈ ; 
L<.). 

&7ABEF@7D M<7;O=7L89=7 ; M79<DJED@;D 9=D<L7>7 J;797ME;=B @B 78@7=D :D89@?N 
J;7<D8Z<87= (= 97: H;8ED 79N7L7= <B89D@;D=7L89=B ; 97<SB) :7UD9 J?9F 7L@;: ;O 78@7=@?N 
MZ9DK <DYD@;G C@D<>D9;HD8A;N M<7JED: O@BH;9DEF@7K HB89; 9D<<;97<;; 0/. (897H@;A7: 
<789B =@Z9<D@@D>7 M79<DJED@;G  :7UD9 89B9F ABA <B8Y;<D@;D <?@AB HB89@7>7 ;8M7EFO7=B@;G, 
9BA ; A<ZM@?D >78ZLB<89=D@@?D A7:MB@;;. $BM<;:D<, %,% Ç0[QÈ ZUD ;8M7EFOZD9 MDEED9? 
LEG 797MED@;G =B>7@7= ; L7 2030 >. MEB@;<ZD9 M<7;O=D89; :B8Y9BJ@7D =@DL<D@;D 
797M;9DEF@?N A79E7= @B J;797ME;=D.  

1.2.2.3. -5I5JPKC NL5I5UDL89 8 #566LR675R =CBCJ9SLL 

4 79E;H;D 79 OBMBL@?N 89<B@, >LD @DL789B97H@789F <D8Z<8@7K JBO? ; 7><B@;HD@;G @B 
;8M7EFO7=B@;D M;XD=7>7 8?<FG 97<:7OG9 M7E@7:B8Y9BJ@?K <789 M<7;O=7L89=B 
9<B@8M7<9@?N J;797ME;=, 0788;G 7JEBLBD9 M<BA9;HD8A; @D7><B@;HD@@7K J;7<D8Z<8@7K 
JBO7K, M<;>7L@7K LEG M<7;O=7L89=B 97ME;=B LEG 9<B@8M7<9B. !D: @D :D@DD, M<7;O=7L89=7 
U;LA7>7 :797<@7>7 J;797ME;=B = 0788;; M7AB @D M7EZH;E7 <BO=;9;G, @B H97 ;:DT98G ABA 
7J_DA9;=@?D, 9BA ; 8ZJ_DA9;=@?D M<;H;@?.  

4 IDE7: M7 89<B@D @D 8ZXD89=ZD9 DL;@7K >78ZLB<89=D@@7K M<7><B::? <BO=;9;G 
J;797ME;=@7>7 M79<DJ;9DEF8A7>7 <?@AB, N79G = <GLD <D>;7@7= M<DLM<;@;:BT98G M7M?9A; 
87OLB@;G <D>;7@BEF@?N M<7><B:: (@BM<;:D<, = 0D8MZJE;AD *D=D<@BG %8D9;G-,EB@;G). 4 
0788;; @D 8E7U;E78F 8;89D:? >78ZLB<89=D@@7>7 <D>EB:D@9;<7=B@;G 7JGOB9DEF@7>7 
;8M7EFO7=B@;G J;797ME;=B. 397 @D :79;=;<ZD9 A<ZM@?D @DS9D- ; >BO7L7J?=BTX;D, B 9BAUD 
C@D<>7>D@D<;<ZTX;D A7:MB@;; A L789B97H@7 OB9<B9@7K L;=D<8;S;ABI;; M<;=?H@7>7 
J;O@D8B, 87<;D@9;<7=B@@7>7 @B CA8MEZB9BI;T @D=7O7J@7=EGD:?N M<;<7L@?N <D8Z<87=.     W 
:BE7>7 ; 8<DL@D>7 J;O@D8B 798Z989=;D  ;@9D<D8B A 97ME;=Z ;O =7O7J@7=EGD:7>7 8?<FG 
7J_G8@GD98G, M<DULD =8D>7, OB9<ZL@D@;G:;  = S;@B@8;<7=B@;;  M<7DA97=, 798Z989=;D:  
L789B97H@7K ;@89;9ZI;7@BEF@7K M7LLD<UA; LEG ZHB89;G = =?87A79DN@7E7>;H@7:, B 
8EDL7=B9DEF@7, =?87A7<;8A7=7: J;O@D8D. 0788;K8ABG OBA7@7LB9DEF@BG JBOB @D 
M<DLZ8:B9<;=BD9 EF>79 @; M789B=X;AB:, @; M79<DJ;9DEG: BEF9D<@B9;=@7>7 97ME;=B. .7-
M<DU@D:Z 789<7 897;9 M<7JED:B =?87A;N BAI;O7= LEG  8M;<9787LD<UBXDK M<7LZAI;; (89B=AB 
BAI;OB Ð L7 90% 8DJD897;:789;), LDEBTX;N @D<D@9BJDEF@?: M<7;O=7L89=7 J;7C9B@7EB = 
ABHD89=D 9<B@8M7<9@7>7 97ME;=B. 

39;: 7J_G8@GD98G 798Z989=;D  = 0788;; <DBEF@7>7 <?@AB :797<@?N J;797ME;=, LEG 
S7<:;<7=B@;G A797<7>7 @D7JN7L;:B <DBE;OBI;G <GLB A7@A<D9@?N :D< (>78ZLB<89=D@@7K 
M7LLD<UA;, <BO=;9;G @7<:B9;=@7-M<B=7=7K JBO? ; 87OLB@;G M<7;O=7L89=D@@7K 
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BA,
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.
;@S<B89<ZA9Z<?) M7 Z8A7<D@;T S7<:;<7=B@;G ABA =@Z9<D@@D>7 <?@AB, 9BA ; LEG <DBE;OBI;; 
CA8M7<9@?N M<7><B::.  

QEG 89;:ZE;<7=B@;G 79DHD89=D@@7>7 <?@AB J;7C9B@7EB @7<:B9;=@7-M<B=7=7D 
<D>ZE;<7=B@;D = LB@@7K 8SD<D =?>EGL;9 MD<=77HD<DL@7K OBLBHDK.  

3A8MD<9? 8H;9BT9, H97 = 8EZHBD =?=DLD@;D J;7C9B@7EB ;O-M7L BAI;O7= ; Z89B@7=ED@;G 
@7<:? 7JGOB9DEF@7K 5%-@7K OB:D@? =?87A77A9B@7=7>7 JD@O;@B  @B J;797M;=7, :7U@7 JZLD9 
J?89<7  M<;=EDHF ;@=D89;I;; = 87OLB@;D M<7;O=7L89=D@@7-E7>;89;HD8A7K ;@S<B89<ZA9Z<? ; 
=?K9; M7 M<7;O=7L89=Z J;7C9B@7EB ;O @DM;XD=7>7 8?<FG @B Z<7=@F 2,5 :E@ 9. %L@BA7 G=@?N 
8L=;>7= = LB@@7: @BM<B=ED@;; M7AB @D9. 

(O 42 >;L<7E;O@?N OB=7L7=, M<7;O=7L;=Y;N IDEETE7O@?K C9B@7E = ***0, = 
@B897GXDD =<D:G SZ@AI;7@;<ZD9 97EFA7 !"! #$%&'()$* Ç2;7N;:OB=7LÈ. .<DLM<;G9;D  
M<7;O=7L;9 @B 78@7=D 79N7L7= L<D=D8;@? J;7C9B@7E " -85, SZ<SZ<7E, 9DN@;HD8A;K =7L7<7L, 
MDEED9?, A7<:7=?D L<7UU;. .7EZHBD:?K J;7C9B@7E = N7LD =8DN ;8M?9B@;K @B 
B=979<B@8M7<9D M7ABOBE 8779=D989=;D D=<7MDK8A;: !"#$%&'()*+ ,% -'"'.!#")/!).'+ 
качества. На данный вид топлива предприятием разработан стандарт СТО 11605031-033-
2009, @7 798Z989=;D 8S7<:;<7=B@@7>7 =@Z9<D@@D>7 8M<78B @B LB@@ZT M<7LZAI;T @D 
89;:ZE;<ZD9 J?89<7D @B<B89B@;D 7J_D:7= M<7;O=7L89=B.  

$D8:79<G @B 97, H97 = M78EDL@;D @D8A7EFA7 ED9 J?E B@7@8;<7=B@ IDE?K <GL M<7DA97= 
M7 M<7;O=7L89=Z J;797ME;=B, @; 7L;@ ;O @;N @D J?E 78ZXD89=E^@. 27EFY;D @BLDUL? M7 
<BO=;9;T 79<B8E; J?E; 8=GOB@? 8 M<DLM7EB>BD:?: :B8Y9BJ@?: =@DL<D@;D: 9DN@7E7>;; 
M<7;O=7L89=B J;7JZ9B@7EB (J7EDD ABE7<;K@7>7 ;  :D@DD L7<7>7>7 = M<7;O=7L89=D M7 
8<B=@D@;T 8 J;7C9B@7E7:) @B 78@7=D MD<D<BJ79A; IDEETE7O787LD<UBX;N 79N7L7= 8DEF8A7>7 
N7OGK89=B, ED8@7K ; LD<D=77J<BJB9?=BTXDK M<7:?YED@@789;. .D<DM<7S;E;<7=B@;D 
8M;<97=?N OB=7L7=  @B =?MZ8A J;7JZ9B@7EB  LEG M<7;O=7L;9DEDK =?>EGL;9 M<DLM7H9;9DEF@7, 
9BA ABA = 0788;; J;7JZ9B@7E G=EGD98G  @D M7LBAI;O@?: 97=B<7:, B LEG D>7 L789B=A; :7UD9 
;8M7EFO7=B9F8G 8E7U;=YBG8G ;@S<B89<ZA9Z<B M789B=7A 97ME;=B JDO :7L;S;ABI;K Z89B@7=7A 
LEG 8:DY;=B@;G, N<B@;E;X ;E; OBM<B=7A. %,% Ç+7<M7<BI;G Ç2;79DN@7E7>;;È DXD = 2008 >. 
B@7@8;<7=BEB <BO<BJ79AZ A7@AZ<D@978M787J@7K 79DHD89=D@@7K 9DN@7E7>;; M<7;O=7L89=B 
J;7JZ9B@7EB. 4 @BZH@?N ;88EDL7=B@;GN ZHB89=7=BE; =DLZX;D <788;K8A;D ID@9<?, = 97: 
H;8ED  %,% Ç'78$((8;@9DOJDE7AÈ,  N;:;HD8A;K SBAZEF9D9 1'W, 1'!W ;:. 2BZ:B@B, 
178A7=8A;K ;@UD@D<@7-S;O;HD8A;K ;@89;9Z9, /(R  Ç/Z@LB:D@9BEF@?D 78@7=? 
J;79DN@7E7>;;È 0,$  ; L<. 4 MEB@? M7 <DBE;OBI;; M<7DA9B =N7L;EB :7LD<@;OBI;G 30 
M<DLM<;G9;K, = 97: H;8ED J?=Y;N OB=7L7= >;L<7E;O@7K M<7:?YED@@789; ; 8M;<97=7K 
79<B8E;, :7X@789; A797<?N 8D>7L@G OB><ZUD@? 97EFA7 @B 9<D9F. %L@BA7 LB@@7D @BM<B=ED@;D 
L7 @B897GXD>7 =<D:D@; 9BA ; @D M7EZH;E7 7U;LBD:7>7 <BO=;9;G. 

"L;@89=D@@?K = 89<B@D OB=7L %%% Ç1;<B@LBÈ M7 =?MZ8AZ J;7C9B@7EB ;O AZAZ<ZO? 
:7X@789FT 200 9?8 9  J?E 79A<?9 = *D=D<@7K %8D9;; = 2012 >. .<7LZAI;G  ;L^9 @B CA8M7<9 = 
*AB@L;@B=8A;D 89<B@? ; .<;JBE9;AZ. 4 @B897GXDD =<D:G = *D=D<@7K %8D9;; ;:DT98G MEB@? 
M7 7<>B@;OBI;; M<7;O=7L89=B J;7C9B@7EB ;O MYD@;I?.  

.D<8MDA9;=@?: :7U@7 8H;9B9F M<7DA9 M7 M<7;O=7L89=Z B=;BI;7@@7>7 J;797ME;=B, 7 
HD: = 2014 >. M7LM;8B@7 87>EBYD@;D  :DULZ >78A7<M7<BI;DK Ç0789DNÈ ; A7:MB@;DK Airbus, 
7L@BA7 D>7 Z8MDN JZLD9 OB=;8D9F 79 97>7, @B8A7EFA7 J?89<7 JZLD9 <BO<BJ79B@ M<7LZA9 
9<DJZD:7>7 ABHD89=B. *=DLD@;K 7 N7LD <DBE;OBI;; M<7DA9B L7 @B897GXD>7 =<D:D@; @D 
MZJE;A7=BE78F. 

 4 2015 >. J?E B@7@8;<7=B@ 89B<9 M7LLD<UB@@7>7 !. Ç2;7C@D<>D9;ABÈ M<7DA9B M7 
89<7;9DEF89=Z OB=7LB M7 M<7;O=7L89=Z J;7C9B@7EB :7X@789FT 100 9?8 9/>7L ; 97ME;=@?N 
J<;AD97= = 0D8MZJE;AD +7:;, ;@;I;;<7=B@@7>7 (@=D89;I;7@@7K ><ZMM7K Ç3=7ETI;GÈ 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

BB,

.
(%,% Ç3><D>7< J;79DNÈ). .<7DA9 897;:789FT 119,9 :E@ D=<7 OBMEB@;<7=B@7 <DBE;O7=B9F = 
2015 - 2018 >>. 

0BO=;9;D M<7;O=7L89=B L<Z>7>7 =;LB  J;797ME;=B - J;7L;ODEG = 0788;K8A7K 
/DLD<BI;; 9BAUD 97<:7O;98G @DL789B97H@789FT @7<:B9;=@7K JBO?, @BE7>7=7>7 
<D>ZE;<7=B@;G ; >78ZLB<89=D@@7>7 89;:ZE;<7=B@;G. 4 2016 >. J?E ==DL^@ 89B@LB<9 LEG 
8:D8DK  J;7L;ODEF@7>7 97ME;=B 46-420, 87LD<UBXD>7 79 6 % 7J. L7 20 % 7J. JBO7=7>7 
J;7L;ODEF@7>7 97ME;=B = L;ODEF@7: 97ME;=D, LEG L;ODEF@?N L=;>B9DEDK <BO@?N 9;M7=. 397 = 
7M<DLDED@@7K 89DMD@; :7UD9 8M787J89=7=B9F <BO=;9;T LB@@7>7 8D>:D@9B J;797ME;=@7>7 
<?@AB.  

$ B;J7EDD MD<8MDA9;=@7K AZEF9Z<7K LEG M<7;O=7L89=B J;7L;ODEG = 0788;; M<;O@B@ 
<BM8. * 2001 >. L7 2013 >. M<7;O7YE7 Z=DE;HD@;D M78D=@?N ME7XBLDK <BM8B ; 7J_^:7= 
M<7;O=7L89=B <BM87=7>7 :B8EB = 10 <BO. %8@7=@BG HB89F 8D:G@ ; :B8EB @B 78@7=D <BM8B 
79M<B=EGD98G @B CA8M7<9, >LD ;O @;N M<7;O=7LG9 J;7L;ODEF. 4 MD<;7L 2010-2015 >> 7J_^:?  
CA8M7<9B =?<78E; @B 63,2%, B OB 10 ED9 (2005-2015 >>) - = 4,4 <BOB. %8@7=@7K M7AZMB9DEF 
<788;K8A7>7 <BM87=7>7 :B8EB Ð $7<=D>;G 8 L7EDK CA8M7<9B 50,2%. $B =97<7: :D89D - &;9=B 8 
L7EDK = 13,1%. 4 2015 >7LZ 8ZXD89=D@@7 =7O<78E; 7J_^:?  M789B=7A = +;9BK - L7 23,2 9?8. 
97@@.  Ð 8% = 7JXD: 7J_^:D CA8M7<9B <BM87=7>7 :B8EB ;O 0788;;. 4 2015 >. M<7;O7YE7 
87A<BXD@;D  @B 24-25% 79@78;9DEF@7 2014 >. ; 7J_^:7= M<7;O=7L89=B <BM87=7>7 :B8EB (L7 
390,0 9?8 9), ; 7J_^:7= D>7 CA8M7<9B (L7 262,8 9?8 9.). %JXBG 9D@LD@I;G A 8@;UD@;T 
<788;K8A7>7 M<7;O=7L89=B ; CA8M7<9B 8D:G@ ; :B8EB ;O <BM8B 7J_G8@GD98G MBLD@;D: :;<7=?N 
ID@ @B 9<BL;I;7@@?D C@D<>7@78;9DE; ; >E7JBEF@?: 87A<BXD@;D:  = 8=GO; 8 C9;: 
M<7;O=7L89=B J;7L;ODEG.  

$B<GLZ 8 <BM87:, MD<8MDA9;=@?: <D8Z<87: LEG M<7;O=7L89=B J;7L;ODEG G=EGD98G 
9BABG AZEF9Z<B, ABA <?U;A. 1B8E7 <?U;AB :7UD9 @D :D@DD Z8MDY@7  ;8M7EFO7=B9F8G LEG 
M<7;O=7L89=B J;7L;ODEG.  $B D>7 78@7=D, ABA ; ;O  <BM87=7>7 :B8EB,  :7UD@7 M7EZHB9F 9BAUD 
B=;BI;7@@7D J;797ME;=7. 4 0788;; AZEF9Z<B = M<7:?YED@@?N :B8Y9BJBN =7OLDE?=BD98G 8 
2011 >. ; A 2015 >. ME7XBL; M7L D>7 =?<BX;=B@;D =?<78E; M7H9; = 3 <BOB: 8 35  L7 90 9?8 >B.  

0DBEF@?D MD<8MDA9;=? <BO=;9;G <?@AB :797<@?N J;797ME;= 8=GOB@? 8 <BO<BJ79A7K ; 
=@DL<D@;D: @7=?N 9DN@7E7>;K M<7;O=7L89=B. 4 97 UD =<D:G, O@BH;9DEF@7D 7989B=B@;D 0788;; 
79 :;<7=?N E;LD<7= = 7JEB89; M<BA9;HD8A7>7 M<7;O=7L89=B U;LA7>7 J;797ME;=B 
M<DL789B=EGD9 YB@8 LEG 7MD<B9;=@7>7 <DYD@;G OBLBH; 87OLB@;G ;@LZ89<;; 
CA8M7<977<;D@9;<7=B@@7>7 M<7;O=7L89=B 9<B@8M7<9@?N J;797ME;= (=AETHBG B=;BI;7@@?K 
J;7AD<78;@) ; ZL7=ED9=7<D@;G 89<D:;9DEF@7  <B89ZXD>7 :;<7=7>7 8M<78B @B C9; M<7LZA9? @B 
S7@D LDS;I;9B J;7:B88? =  C@D<>7OB=;8;:?N 89<B@BN.  

%9LDEF@ZT M<7JED:Z M<DL89B=EGD9 87OLB@;D 79DHD89=D@@?N J;7MD<D<BJB9?=BTX;N 
OB=7L7= LEG M<7;O=7L89=B J;7C9B@7EB 2->7 ; 3->7 M7A7ED@;G @B M<;@I;MBN J;7<DSBK@;@>B.  
$D8:79<G @B 97, H97 OB <ZJDU7: M7G=EGD98G  =8D J7EFYD 9BA;N OB=7L7=, MD<D<BJB9?=BTX;N 
<BOE;H@?D =;L? J;7:B88?, = 0788;;  BA9;=@?N ;@=D89;I;K = 89<7;9DEF89=7 M7L7J@?N 
7J_DA97= M7AB @D LDEBD98G, N79G @B:D<D@;G M7 <DBE;OBI;; A<ZM@?N J;79DN@7E7>;HD8A;N 
M<7DA97= ;:DT98G (= 0D8MZJE;AD !B9B<89B@, 0D8MZJE;AD +7:;, 47E>7><BL8A7K, &;MDIA7K, 
07897=8A7K, %:8A7K, !7:8A7K ; L<Z>;N 7JEB89GN). * @B;J7EFYDK =D<7G9@789FT :7U@7 
M<DLM7E7U;9F, H97, = 8=GO; 8 @DL789B9A7: >797=?N A =@DL<D@;T 79DHD89=D@@?N 9DN@7E7>;K, 
:B9D<;BEF@BG HB89F 9BA;N M<7;O=7L89= (787JD@@7 A<ZM@797@@BU@?N J;7C9B@7EF@?N OB=7L7=) 
JZLD9 A7:MEDA97=B9F8G  OB 8H^9 M789B=7A 7J7<ZL7=B@;G ; M<7;O=7L89=D@@?N E;@;K M7 
;:M7<9Z, = 97: H;8ED ÒOB=7L7= M7L AETHÓ, 97 D89F = A7:MEDA9D 8 OB<ZJDU@?:; 9DN@7E7>;G:;, 
H97 OB=DL7:7 @D 8M787J89=ZD9 <BO=;9;T 87J89=D@@?N ;88EDL7=B@;K ; <BO<BJ797A. (O 
79DHD89=D@@?N M<7;O=7L;9DEDK ZA7:MEDA97=B@@?N M<7;O=7L89=D@@?N E;@;K :7U@7 
79:D9;9F %%% Ç!DN3A8M<D88È, M789B=EGTXDD 7J7<ZL7=B@;D LEG M<7;O=7L89=B J;7L;ODEG. 
+7:MB@;G M<DLEB>BD9 :;@;OB=7L? M7 M<7;O=7L89=Z J;7L;ODEG ;O <BM8B M<7;O=7L;9DEF@789FT 
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79 100 9 <BM8B = >7L, =?N7L :B8EB 79 340 E ;O 1 9 <BM8B. 4 8789B= :;@;OB=7LB =N7LG9 M<D88 ; 
AB:D<@?K S;EF9<, M78ED S;EF9<BI;; HD<DO A797<?K >797=7D <BM87=7D :B8E7 :7U@7 OBE;=B9F 
= 97ME;=@?K JBA. *DJD897;:789F J;7L;ODEG 87J89=D@@7>7 M<7;O=7L89=B = N7OGK89=D JZLD9 
@B:@7>7 @;UD 897;:789; L;ODEF@7>7 97ME;=B, A797<7D ;8M7EFOZD98G = 8DEF8A7N7OGK89=D@@7K 
9DN@;AD. .<;=EDAB9DEF@789F LB@@7>7 M<DLE7UD@;G = 97:, H97 7@7 87<;D@9;<7=B@7 @B 8<DL@;K 
; :BE?K J;O@D8, H97 8779=D989=ZD9 9D@LD@I;G: <BO=;9;G <788;K8A7>7 ,.+ ; IDED877J<BO@7 
M<; 8ZXD89=ZTXD: @;OA7: Z<7=@D <BO=;9;G E7>;89;HD8A7K JBO? M789B=7A J;7:B88?. 

1.2.2.4. 3L5Q9A 8 #566LR675R =CBCJ9SLL 

.<7;O=7L89=7 J;7>BOB = 0788;; ;:DD9 J7EDD LB=@TT ;897<;T M7 8<B=@D@;T L<Z>;:; 
=;LB:; J;797ME;=B. 4 1980-D >7L? @B M;AD <789B 79DHD89=D@@7K J;79DN@7E7>;; J?E; 
M<;@G9? M<B=;9DEF89=D@@?D M789B@7=ED@;G 7 M<7;O=7L89=D J;7>BOB ;O 7<>B@;HD8A;N 
8DEF8A7N7OGK89=D@@?N 79N7L7=, 897A7= ; !2%. .78EDL7=B=Y;K = 90-> >7L? M<7YE7>7 =DAB  
9DN@7E7>;HD8A;K M<7=BE @D 8:7> @D 8ABOB9F8G @B C9;N MEB@BN, A797<?D 9BA ; @D J?E; 
<DBE;O7=B@?. 

Q7 @B897GXD>7 =<D:D@; <?@7H@7>7 8D>:D@9B J;7>BOB 9BA ; @D 8E7U;E78F Ð 7@ 
@BN7L;98G = 89BL;; @B<7ULD@;G. ! DN@7E7>;HD8ABG IDM7HAB M<DL89B=ED@B @D M7E@789FT: 
798Z989=ZD9 97=B<@?K <?@7A J;7>BOB ; @DL789B97H@7 Y;<7A7 M<DLE7UD@;D J;7>BO7=7>7 
7J7<ZL7=B@;G, 8M787J@7>7 ZL7=ED9=7<;9F =8D M79<DJ;9DEF8A;D OBM<78?. %<>B@;HD8A;D  
79N7L? U;=79@7=7L89=B ; <B89D@;D=7L89=B G=EGT98G 89BJ;EF@7K 8?<FD=7K JBO7K LEG 
J;7>BO7=7>7 8D>:D@9B J;7C@D<>D9;A;. "8E; =OG9F =8D 79N7L?, >D@D<;<ZD:?D <788;K8A;: 
B><7M<7:?YED@@?: A7:MEDA87:, 97 ;N DUD>7L@7D M<7;O=7L89=7 8789B=EGD9 773 :E@ 9. 
.D<D<BJB9?=BG, :7U@7 M7EZH;9F 7A7E7 66 :E<L :3 J;7>BOB (8 =?<BJ79A7K 190 :E<L A49H 
CEDA9<7C@D<>;; M<; D>7 8U;>B@;;) ; 7A7E7 112 :E@ 9 =?87A7ABHD89=D@@?N ZL7J<D@;K ABA 
M7J7H@7>7 M<7LZA9B M<7;O=7L89=D@@7>7 M<7ID88B. !BA;: 7J<BO7:, : BA8;:BEF@?K M79D@I;BE 
M7 M<7;O=7L89=Z J;7>BOB 8A7@ID@9<;<7=B@ = <D>;7@BN 8 <BO=;9?: 8DEF8A7N7OGK89=D@@?: 
M<7;O=7L89=7: (<;8. 5).   

 3%<. 5. 9",1'?%-$ 
#:"%0&"/<,&- *%"7-0- #" 
>1/1:-$2'(; "4:A7-; 3T, ;$:/ 
; 3/7"/  (U7:".%"!16, 2014) 

*D>7L@G, = 8=GO; 8 
798Z989=;D: <?@AB J;7>BOB, 
D>7 M<7;O=7L89=7 <BO=;=BD98G 
= 78@7=@7:  OB 8H^9 
@DJ7EFY;N M<7DA97=, 
@BM<B=ED@@?N @B MD<D<BJ79AZ 
79N7L7= ,.+, A797<?D 
7J?H@7 8AEBL;<ZT98G ; 
9<DJZT9 J7EFY;N 8<DL89= @B 
Z9;E;OBI;T, B ;N LE;9DEF@7D 

@D8B@AI;7@;<7=B@@7D N<B@D@;D =EDH^9 OB 87J7K 79HZULD@;D 8DEF8A7N7OGK89=D@@?N Z>7L;K 
(M7L N<B@D@;D @B=7OB OBLDK89=7=B@7 8D>7L@G J7EDD 2 :E@ >B OD:DEF) ; Y9<BS@?D 8B@AI;;, 
M78A7EFAZ  M<;=7L;9 A 7A;8ED@;T M7H=, OB><GO@D@;T ><Z@97=?N =7L,  7J<BO7=B@;T 
MB<@;A7=?N >BO7= ; A Z><7OD <B8M<789<B@D@;G 7MB8@?N ;@SDAI;K ;  J7EDO@DK. WXD<J 79 
OB><GO@D@;G 897A7=, M7H=? ; 7A<ZUBTXDK 8<DL?, @B@78;:?K 79N7LB:;, 7ID@;=BD98G = 450 
:E<L <ZJ/>7L. 

Q789B97H@7 7><B@;HD@  B887<9;:D@9@?K <GL 79DHD89=D@@7>7 J;7>BO7=7>7 
7J7<ZL7=B@;G = L;BMBO7@D 79 :;@;-<DBA97<7= L7 ;@LZ89<;BEF@?N J;7>BO7=?N Z89B@7=7A, 
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Z897KH;=7 <BJ79BTX;N @B 7M<DLDE^@@?N =;LBN 8?<FG, 8 <BOE;H@?:; SZ@AI;7@BEF@?:; 
=7O:7U@789G:;, =AETHBG A7>D@D<BI;T, 7H;89AZ J;7:D9B@B ; L< %9DHD89=D@@?: 
M<7;O=7L;9DEG: ZLBE78F @BEBL;9F =?MZ8A 97EFA7 @DA797<?N =;L7= 7J7<ZL7=B@;G LEG 
M7EZHD@;G J;7>BOB, = 9.H.: 

- J;7>BO7=?D Z89B@7=A; LEG CA7E7>;HD8A; H;897K JDO79N7L@7K MD<D<BJ79A; 
<BOE;H@?N 7<>B@;HD8A;N 79N7L7= (@B=7O A<ZM@7>7 <7>B97>7 8A79B, M7:^9 M9;I?, M;XD=?D ; 
9=^<L?D J?97=?D 79N7L?) 8 M<7;O=7L;9DEF@789FT DL;@;H@?N B><D>B97= L7 450 :3 = 8Z9A; ; 
CA7E7>;HD8A; H;89?N 7<>B@;HD8A;N ZL7J<D@;K;  

- :BE?D J;7>BO7=?D Z89B@7=A;, M<DL@BO@BHD@@?D LEG ;8M7EFO7=B@;G = E;H@?N 
M7L87J@?N ; SD<:D<8A;N N7OGK89=BN; 

(N M<DLEB>BT9 @D:@7>7H;8ED@@?D 79DHD89=D@@?D M<7;O=7L;9DE; J;7>BO7=?N 
Z89B@7=7A, = HB89@789;: 6,% "RD@9< 3A7078", %%% "'<;@9DA", %,% "47EU8A;K L;ODEF 
;:D@; 1B:;@?N", %%% "1DEFA7:M;@U;@D<;@>", %%% "*;J;<8A;K ;@89;9Z9 M<;AEBL@?N 
;88EDL7=B@;K", 6,% "3@D<>-J;7>BO", %,% "+7@ID<@ +%$,!31", %%% Ò+7<M7<BI;G 
"2;7'BO3@D<>7*9<7K", %%% Ç*DEFN7O2;7'BOÈ.  

0DBEF@7 <BJ79BTX;D @B 8DEFN7O79N7LBN J;7>BO7=?D Z89B@7=A; = 0788;; L7 8;N M7< 
@D:@7>7H;8ED@@?, M<7DA9? =@DL<GT98G :DLED@@7 ; @DCSSDA9;=@7. "8E; >7=7<;9F 7 A<ZM@?N 
;@LZ89<;BEF@?N J;7>BO7=?N 7J_DA9BN, 97 A @B897GXD:Z =<D:D@; MZXD@? = CA8MEZB9BI;T 
97EFA7 4 M<7:?YED@@?D Z89B@7=A;: 2 J;7>BO7=?D 89B@I;; (2'*) 178=7L7AB@BEB (&TJD<I? 

; +Z<FG@7=7), <BJ79BTX;D @B ;E7=?N 
78BLABN ; 2 2'*, M789<7D@@?D  A7:MB@;DK 
Ç,EF93@D<>7È = 2DE>7<7L8A7K 7JEB89; -  
Ç&ZHA;È (<;8. 6)  (2,4 :49/HB8 , 8?<FD Ð 
8=;@7=7LHD8A;D 897A;, 8;E78@?D :B88? ; 
79N7L? :D89@7>7 :G87MD<D<BJB9?=BTXD>7 
OB=7LB Ç,><7-2DE7>7<FDÈ) ; Ç2BKIZ<?È 
(8?<FD - 8=;@7=7LHD8A;D 897A;,  
L7M7E@;9DEF@7D 8?<FD Ð 8;E78@BG :B88B ;E; 
<7UF).  

!
3%<. 6. .%"7-0"&-8 <,-'?%8 ÇPAB4%È  (.1$7":"/<4-8 "*$.)  

4 H;8ED 9BA UD @D:@7>;N 9BA;N M<7DA97=  M7 8<DL@;: ; :BE?: J;7>BO7=?:  
:7X@789G: :7U@7 79:D9;9F 8EDLZTX;D: 87J89=D@@?D 2'* <BJ79BT9 Z ABEZU8A7K A7:MB@;; 
Ç1781DL?@F,><7M<7:È ;  M7L:78A7=@7K -  Ç17<9BLDEFÈ; %%% Ç*DEFN7O2;7'BOÈ 
78ZXD89=E^@ M;E79@?K M<7DA9 = +;<7=8A7K 7JEB89;; A7:MB@;G %%% Ç3@D<>70DU;:È 
=?M7E@;EB ÇM7L AETHÈ  15 M<7DA97= = %<D@JZ<>8A7K, 07897=8A7K 7JEB89GN, = WL:Z<9;; ; = 
.D<:8A7: A<BD, >797=G98G A <DBE;OBI;; DXD 5 M<7DA97=  (897;:789F M<7DA97= - 79 3,5 :E@ 
<ZJEDK). 4 2015 >. @B +<?:8A7: M7E;>7@D (8. !Z<>D@D=7, 2DE7>7<8A;K <BK7@) @BHBE78F 
M<7;O=7L89=7 CEDA9<7C@D<>;; MZ9D: 8U;>B@;G 8=BE7H@7>7 >BOB. $B 89B@I;; >D@D<;<ZD98G 
7A7E7 60 A49! H CEDA9<7C@D<>;;.  

1DLED@@7D <BO=;9;D J;7>BO7=7>7 8D>:D@9B = O@BH;9DEF@7K 89DMD@; 7J_G8@GD98G 
@;OA7K ;@=D89;I;7@@7K BA9;=@789FT. $DL789B97H@7 M<DL89B=ED@?  A7@AZ<D@978M787J@?D  
79DHD89=D@@?D 9DN@7E7>;;, LDEBTX;D M<;=EDAB9DEF@?:; ;@=D89;I;7@@?D M<DLE7UD@;G. 4 
8<DL@D:, ;@=D89;I;; = 7J7<ZL7=B@;D LEG M<7;O=7L89=B 1 A;E7=B99B ÒM7L AETHÓ 8 
A7>D@D<BI;7@@7K Z89B@7=A7K, 89<7;9DEF89=7: ; M<7DA9;<7=B@;D: 8789B=EGT9 7A7E7 3-5 9?8 
D=<7. .<; 9DAZXDK 897;:789; >BOB $150/: 3, 7AZMBD:789F J;7>BO7=?N M<7DA97= Ð 7 ED9. \B@8 
@B A7@AZ<D@978M787J@789F =7O@;ABD9 M<; ID@D >BOB $250/: 3. 4 "=<7MD 897;:789F J;7>BOB 
8D>7L@G $1 9?8/ : 3. .789B=AB: J;7>BOB ;O 0788;; (M78ED D>7 8D<9;S;ABI;;) M<79;=7LDK89=ZD9 
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:7@7M7E;G Ò'BOM<7:BÓ, A797<?K -  ABA DL;@89=D@@?K 7MD<B97< CA8M7<9B >BOB - @D 
OB;@9D<D87=B@ = 9BA7K A7@AZ<D@I;;. 4 97 UD =<D:G, @D7JN7L;:B M7LLD<UAB ;@9D<D8B A 
M<7;O=7L89=Z J;7>BOB Z SD<:D<7=, A797<?D :7>Z9 OB 8HD9 @DJ7EFY;N Z89B@7=7A M7=?8;9F 
<D@9BJDEF@789F 78@7=@7>7 M<7;O=7L89=B ; 8LDEB9F D>7 CA7E7>;H@?:. .<BA9;HD8A;K 7M?9, 
@BM<;:D<, A7:MB@;; %%% Ç3@D<>70DU;:È M7ABOBE, H97 = <788;K8A;N Z8E7=;GN = J7EFYDK 
89DMD@; 7M9;:BEF@? @DJ7EFY;D Z89B@7=A; 7J_^:7:  25 - 100 : 3, 8M787J@?D OB 8Z9A; 78=7;9F 
2,5 - 10 9 7<>B@;A; 8 M<7;O=7L89=7: >BOB, 9DMEB ; =?<BJ79A7K 100 A49/HB8 CEDA9<7C@D<>;;.  

'EB=@?: ;  M<DMG989=;G:;  LEG S7<:;<7=B@;G <?@AB J;7>BOB G=EGT98G: 

- OBLD<UAB 8 M<;@G9;D: = 89<B@D ÇODE^@7>7È 9B<;SB, 8M787J@7>7 8>EBL;9F ID@7=ZT 
A7@AZ<D@I;T 8 M<;<7L@?: >BO7: 

- @D<DY^@@789F M<7JED:? M789B=A; E7ABEF@7 M<7;O=DL^@@7>7 J;7>BOB  = 
ID@9<BE;O7=B@@ZT 8D9F ; 798Z989=;D Z8E7=;K LEG D>7 A7@AZ<D@978M787J@789;. 

1.2.2.5. @97DZYLICDWPKC U5D5\CPLM U5 656I5MPLZ L UCJ6UC7IL89V 
J9A8LILM J566LR675Q5 NL5OPCJQCILYC675Q5 JKP79 

D1:-&'";1:'"<,2 % <$-*"1 :-0&%,%1 :"<<%)<4"7" *%"+'1:71,%B1<4"7" :('4- 
#:-4,%B1<4% &" &<16 17" <17;1',-6 <&%/1,1$2<,&A1, " '1/"<,-,"B'(6 ;1:-6 
7"<A/-:<,&1''") #"//1:54%,  '1<>":;%:"&-''"<,2I  '":;-, %&'"-#:-&"&" )  % 
0-4"'"/-,1$2'" ) *-0( ",:-<$% , ",<A,<,&%1 <,%;A$"& /$8 %'&1<,%:"&-'%8, :-0&%,%8 
#",:1*%,1$2<4"7"  <#:"<- % ;",%&-?%% /$8 #:"%0&"/%,1$1) +'1:7%% '- "<'"&1 
&"0"*'"&$81;(6 %<,"B'%4"&.  

3-0&%,%1 :('4"& ,:-'<#":,'(6 *%","#$%&, *%"7-0- % +'1:7"71'1:-?%% '- "<'"&1 
*%";-<<( ,:1*A1, :1-$%0-?%% ?1$1&(6 7"<A/-:<,&1''(6 #:"7:-;; % ;1: >%'-'<"&"7" 
<"/1)<,&%8. 

@A/8 #" "#(,A 0-:A*15'(6 <,:-', '-%*"$11 :10A$2,-,%&'(; 8&$81,<8 4";#$14<'() 
#"/6"/ 4 :17 A$%:"&-'%I  *%","#$%&'"7" :('4-, :-0A;'" <"B1,-IE%) -/;%'%<,:-,%&'(1 % 
+4"'";%B1<4%1 %'<,:A;1',(, '-#:-&$1''(1 '- "*1<#1B1'%1 4"'4A:1',"<#"<"*'"<,% % 
7-:-',%:"&-''"7" <# :"<- '- *%","#$%&'AI #:"/A4?%I, - ,-451  <,%;A$%:"&-'%1 
%''"&-?%"''(6 :-0:-*","4  % %'&1<,":"& . 

#9ABCD 2. +#,&1,@ #$@0'"'* -'#,0,&, 
3',41%#&%"'(%!),&, #>1)$ ' ,:%1)$ 
$)";$.F1,!"' ,!1,01>< "#%1/,0 /.* #,!!'' 0 
!#%/1% - ' /,.&,!#,(1,2 +%#!+%)"'0%  

.7E;9;AB =DLZX;N 89<B@ :;<B, @BM<B=ED@@BG @B Z=DE;HD@;D L7E; 4(3  = 
C@D<>7JBEB@8D ; 87N<B@D@;D 7A<ZUBTXDK 8<DL?, 8M787J89=ZD9 S7<:;<7=B@;T 
L7E>7=<D:D@@7>7 9<D@LB, 7JD8MDH;=BTXD>7 =7O<B89BTX;K 8M<78 @B =8D =;L? 
=7O7J@7=EGD:7K C@D<>;;, =DETHBG J;7C@D<>D9;AZ. ,@BE;9;A; 13, Z=DE;H;E; @B 13% 8=7K 
M<DL?LZX;K M<7>@7O M7 >E7JBEF@7:Z <789Z 8DA97<B L7 2021 >7LB: M7 ;N <B8H^9B:, A C97:Z 
=<D:D@; L7EG J;7:B88? =7O<B89^9 L7 23,8% ; @B 4(3 JZLD9 M<;N7L;9F8G ZUD 60% = 
89<ZA9Z<D C@D<>7>D@D<BI;;. ($*23, http://nsbe.ru/). 397 7J_G8@GD98G @D 97EFA7 ;897XD@;D: 
<D8Z<87= Z>ED=7L7<7L@7>7 8?<FG, @7 ; Z8;ED@;D: CA7E7>;HD8A7K 79=D989=D@@789; 87 897<7@? 
=8D J7EFYD>7 A7E;HD89=B >78ZLB<89=, >797=?N M<;JD>@Z9F A 7M<DLDE^@@?: :D<B: M7 
89;:ZE;<7=B@;T <?@A7= ; M7LLD<UA; 79<B8EDK, @BIDED@@?N @B M<7;O=7L89=7 ÇODE^@7KÈ 
C@D<>;;.  
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%ID@;=BG MD<8MDA9;=? J;7C@D<>D9;HD8A7>7 <?@AB, @D7JN7L;:7 ZH;9?=B9F, H97 

>EB=@?: M<DMG989=;D: LEG D>7 LBEF@DKYD>7 <789B G=EGD98G 8DJD897;:789F ;O=EDABD:7K 
C@D<>;;, 789BTXBG8G M7AB =?87A7K M7 8<B=@D@;T 8 9<BL;I;7@@?:; =;LB:; 97ME;=B. 4 8=GO; 
8 C9;: MD<8MDA9;=@?D =DA97<? <BO=;9;G 8D>:D@9B 8 J7EFY7K =D<7G9@789FT JZLZ9 
<DBE;O7=B9F8G = 8EDLZTX;N @BM<B=ED@;GN: 

Ð M<7;O=7L89=7 C@D<>7@B8?XD@@7K J;7:B88? ; M7EZHD@;D =?87A7K M<7LZA9;=@789; 
= <B8H^9D @B DL;@;IZ ME7XBL; M<; @;OA7:  M79<DJED@;;  ZL7J<D@;K ; =7L? M<;  
=?<BX;=B@;; J;7:B88?,  

Ð =@DL<D@;D @7=?N CA7@7:;H@?N 9DN@7E7>;K ; =?87A7CSSDA9;=@?N C@D<>D9;HD8A;N 
M<7LZA97= ; 7J7<ZL7=B@;G, 

Ð  87OLB@;D @D7JN7L;:7K @BZH@7K ; M<7;O=7L89=D@@7-E7>;89;HD8A7K 
;@S<B89<ZA9Z<?. 

+BA ;O=D89@7, @B;J7EFY;K 7J_D: OB><GO@D@;K B9:78SD<? M<;N7L;98G @B 
B=979<B@8M7<9. .7C97:Z M<7>@7O;<ZD98G, H97  = <GLD 89<B@ :;<B @B >78ZLB<89=D@@7: Z<7=@D 
87N<B@;98G M7LLD<UAB M<7;O=7L89=B ; ;8M7EFO7=B@;G 9<B@8M7<9@7>7 J;797ME;=B ; A 2040 >. 
7U;LBD98G 9<DNA<B9@?K <789 M79<DJED@;G J;797ME;=B 8 1,3 L7 4,1 1J/L (M7 7ID@AB: 13, ). 
397 79<BO;98G @B Z=DE;HD@;; :;<7=7>7 <?@AB J;797ME;=B @B 78@7=D J;7:B88? L7  $150 :E<L 
(M7 7ID@AB: Royal Dutch Shell).  %8@7=@?: M<DMG989=;D: LEG L789;UD@;G C97K MEB@A; 
G=EGD98G @DL789B97H@?K 7J_D: J;7<D8Z<8@7K JBO? LEG <B89ZX;N M<7;O=7L89= = =DLZX;N 
89<B@BN :;<B. 4 89<D:ED@;; ZK9; 79 ;8M7EFO7=B@;G M;XD=7>7 8?<FG M<7L7EU;98G <BO<BJ79AB 
9DN@7E7>;K M<7;O=7L89=B :797<@7>7 97ME;=B 8 ;8M7EFO7=B@;D: @7=?N ;897H@;A7=  
@DM;XD=7K J;7:B88?: J;797ME;= 2->7 (@B 78@7=D IDEETE7O787LD<UBXD>7 8?<FG), 3->7 
M7A7ED@;G (@B 78@7=D J;7:B88? :;A<7=7L7<78EDK), 4->7 ; 5->7 M7A7ED@;G @B 78@7=D M<G:7>7 
8;@9DOB J;797ME;=B ;O *%2  >D@D9;HD8A; :7L;S;I;<7=B@@?:; :;A<77<>B@;O:B:;. 4  *\,, 
@BM<;:D<, A 2030 >. OBMEB@;<7=B@ =?N7L @B Z<7=D@F M<7;O=7L89=B J;797ME;=B ;O 
:;A<7=7L7<78EDK L7 5 :E@ >BEE7@7=, M<DLM7EB>BD:BG 897;:789F M<7LZA9B ZUD A 2019 >. 
8789B=;9 @D J7EDD $ 5/>BEE7@.  

4D8F:B MD<8MDA9;=@?: 8<DL; J;797ME;= 2->7 M7A7ED@;G 8H;9BD98G J;7JZ9B@7E, 
Y;<7A7D M<;:D@D@;D A797<7>7, M7 :@D@;T CA8MD<97=, L7EU@7 ZL7=ED9=7<;9F <789Z 
M79<DJ@789; = CA7E7>;HD8A; JDO7MB8@7:, =7O7J@7=EGD:7: 9<B@8M7<9@7: 97ME;=D. 0BO<BJ79AB 
@7=?N, J7EDD CA7@7:;H@?N 9DN@7E7>;K M<7;O=7L89=B J;7JZ9B@7EB =M7E@D :7UD9 M<;=D89; A 
97:Z, H97 = JE;UBKY;D 10-15 ED9 J;7JZ9B@7E M<D=O7KL^9 = M7MZEG<@789; J;7C9B@7E. 

(O L<Z>;N =;L7= J;797ME;= 8 97HA; O<D@;G <?@7H@?N MD<8MDA9;= ;@9D<D8 
M<DL89B=EGT9 <BOE;H@?D J;7L7JB=A; A 97ME;=Z: J;7C9;E9<;JZ9;E7=?K CS;< (J;7-3!23) 
(J;7 -1!2), (J;7 -Q13).  

W89B@7=AB @B 8@;UD@;D M<7;O=7L89=D@@7K 897;:789; J;7M<7LZA97= JZLD9 
8M787J89=7=B9F <B8Y;<D@;T 8MDA9<B A7@IDMI;K ; 9DN@7E7>;K J;7<DSBK@;@>B Ð 9DN@7E7>;K 
A7:MEDA8@7K >EZJ7A7K MD<D<BJ79A; J;7:B88?.  

2DOZ8E7=@ZT @;YZ JZLZ9 OB@;:B9F 9BA;D @7=?D =;L? 97ME;=B LEG 9<B@8M7<9B, ABA 
=7L7<7L (J;7=7L7<7L), = 97: H;8ED @B 78@7=D J;7:B88? ; >BO (J;7:D9B@).  *H;9BD98G, H97 
=7L7<7L@BG C@D<>D9;AB JZLD9 <BO=;=B9F8G 787JD@@7 BA9;=@7 ZUD = JE;UBKYDK MD<8MDA9;=D, 
M<;HD: @D 97EFA7 = 8D>:D@9D 9<B@8M7<9@7>7 97ME;=B, @7 ; ABA 8M787J N<B@D@;G ; 
A7@9<7E;<ZD:7K Ç=?LBH;È C@D<>;;, ;O=EDABD:7K ;O L<Z>;N =7O7J@7=EGD:?N ;897H@;A7=. 

$7=?D =;L? 97ME;=B 87OLBLZ9 L7M7E@;9DEF@?D 8D>:D@9? (Ç@;Y;È) @B ;@@7=BI;7@@?N 
<?@ABN, <GL ;O A797<?N JZLZ9 OB@;:B9F M<7LZA9?, M7EZHD@@?D @B 78@7=D 
:DUL;8I;ME;@B<@?N ;88EDL7=B@;K ; A7@=D<>D@9@?N 9DN@7E7>;K. + @;: JZLZ9 79@78;9F8G 
J;797ME;=@?D, CSSDA9;=@?D 8;89D:? BAAZ:ZE;<7=B@;G C@D<>;;, ;O>797=ED@@?D 8 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

BG,

.

.
;8M7EFO7=B@;D: M<;<7L7M7L7J@?N 9DN@7E7>;K ; ;@@7=BI;7@@?N J;7 :B9D<;BE7=, 
;@S7<:BI;7@@?D 9DN@7E7>;;, 7JD8MDH;=BTX;D <BJ79Z ÇZ:@?N 8D9DKÈ ; L<.    

 $B MD<8MDA9;=Z CA8MD<9? M<7>@7O;<ZT9 <789 ; ZUD 8E7U;=Y;N8G 8D>:D@97= 
J;7C@D<>D9;HD8A7>7 <?@AB. (8N7LG ;O 7J_DA9;=@7K L;@B:;A; <?@AB MDEED9, 13, 
M<DLM7EB>BD9, H97 A 2020 >. <789 :;<7=7K M79<DJ@789; L789;>@D9 20-50 :E@ 9/>7L, M7 L<Z>;: 
M<7>@7OB: 7J7O@BHBD98G =D<7G9@789F MG9;A<B9@7>7 Z=DE;HD@;G Ð L7 50-80 :E@ 9/>7L. WUD 
8D>7L@G = "=<7MD ;8M7EFOZD98G M7H9; 100% 79N7L7= LD<D=7MD<D<BJ79A; ; ED87OB>797=A;. 
WH;9?=BG, H97 O@BH;9DEF@7>7 Z=DE;HD@;G :7X@789DK M7 M<7;O=7L89=Z MDEED9 = "=<7MD @D 
M<DL=;L;98G, :7U@7 M<DLM7E7U;9F @D;OJDU@789F =7O<B89B@;G ;:M7 <9B.   

 4 LB@@7K 8SD<D Ð 9=D<L7>7  J;797ME;=B Ð = 8;EZ 7J_DA9;=@7 @;OA7K @BZA7D:A789; 
9DN@7E7>;K 8E7U@7 7U;LB9F ABA;N-97 8D<F^O@?N @BZH@?N ; 9DN@7E7>;HD8A;N ÇM<7<?=7=È, 
N79G 8 Z=D<D@@789FT :7U@7 M<7>@7O;<7=B9F M7G=ED@;D Z87=D<YD@89=7=B@@?N ;E; 
M<;@I;M;BEF@7 @7=?N 97ME;=@?N M<7LZA97=,  7JEBLBTX;N =?87A7K 9DME779LBHDK ; 
CA7E7>;H@789FT. %L@7=<D:D@@7 JZLZ9 M7G=EG9F8G @7=?D, J7EDD CA7@7:;H@?D ; 
C@D<>7CSSDA9;=@?D =;L? 7J7<ZL7=B@;G LEG 8U;>B@;G 9=D<L7>7 J;797ME;=B. 

%MD<DUBTX;:; 9D:MB:; JZLD9 <BO=;=B9F8G 8D>:D@9 M7 MD<D<BJ79AD 79N7L7= 
<BOE;H@7>7 =;LB ABA 7L@7 ;O =BU@DKY;N @BM<B=ED@;K M7=?YD@;G CA7E7>;HD8A7K 
JDO7MB8@789; ; CA7@7:;HD8A7K <D@9BJDEF@789; 8DEF8A7N7OGK89=D@@7>7 M<7;O=7L89=B, 
ED8@7>7 N7OGK89=B ; LD<D=77J<BJB9?=BTXDK M<7:?YED@@789;. 4 8=GO; 8 C9;: 897;9 
<B88H;9?=B9F @B LBEF@DKYDD <B8Y;<D@;D ;8M7EFO7=B@;G  9DN@7E7>;K, 8=GOB@@?N 8 
MD<D<BJ79A7K 79N7L7= - J;7>BO7=?N.  .7 M<7>@7OB: CA8MD<97=,  A 2020 >. :;<7=7K <?@7A 
J;7>BO7=?N Z89B@7=7A  L7EUD@ =?<B89; :@7>7A<B9@7 ; =?K9; @B Z<7=D@F $25 :E<L. 
,A9ZBEF@?:; (787JD@@7 LEG M<7:?YED@@7>7 ;8M7EFO7=B@;G)  JZLZ9 9BAUD 9DN@7E7>;; 
M7EZHD@;G ; M<;:D@D@;G 8;@9DO->BOB @B 78@7=D MD<D<BJ79A; 9=^<L?N 79N7L7= ; :Z87<B. 
27EFY;D MD<8MDA9;=? M7 7JD8MDHD@;T ID@7=7K A7@AZ<D@978M787J@789; ;:DT9 9DN@7E7>;; 
M<7;O=7L89=B ;O 8;@9DO->BOB Y;<7A7>7 B887<9;:D@9B 8;@9D9;HD8A;N 97ME;=.  

0BO=;9;D E7ABEF@?N ;897H@;A7= =7O7J@7=EGD:7K C@D<>D9;A; M78EZU;9 78@7=7K LEG 
M7G=ED@;G @7=?N 9DN@7E7>;K = 7JEB89; :7J;EF@7K J;7C@D<>D9;A;, B 9BAUD E7ABEF@?N 8D9DK 
M7 L789B=AD, N<B@D@;T ; <B8M<DLDED@;T C@D<>;;. 

4 ABHD89=D @B;J7EDD @B>EGL@7>7 79<BUD@;G  9<D@L7= :;<7=7>7 9DN@7E7>;HD8A7>7 
<BO=;9;G :7U@7 M<;=D89;  =?J7< 89<B9D>;HD8A;N @BM<B=ED@;K LDG9DEF@789; 
1DULZ@B<7L@7>7 C@D<>D9;HD8A7>7 B>D@989=B (IEA Bioenergy), G=EGTXD>78G M<;O@B@@?: 
:;<7=?:  CA8MD<97: = 7JEB89; 9<BL;I;7@@7K ; BEF9D<@B9;=@7K C@D<>D9;A; (9BJE. 4). 

!-*$%?- 4.  
@,:-,17%B1<4%1 '-#:-&$1'%8 /18,1$2'"<,% L15/A'-:"/'"7" K'1:71,%B1<4"7" U71',<,&-  

1.  *U;>B@;D ; 87=:D89@7D 8U;>B@;D J;7:B88? 

2.  !D<:;HD8ABG >BO;S;ABI;G J;7:B88? 

3.  .;<7E;O J;7:B88?  

4.  0DAZMD<BI;G C@D<>;; M<; MD<D<BJ79AD 9=^<L?N 79N7L7= 

5.  3@D<>;G @B 78@7=D J;7>BOB 

6.  2BEB@8 MB<@;A7=?N >BO7= J;7:B88? ; J;7C@D<>D9;HD8A;N 8;89D: 

7.  +7::D<I;BE;OBI;G U;LA;N =;L7= J;797ME;=B @B 78@7=D J;7:B88?  

8.  W897KH;=7D <BO=;9;D 97<>7=E; = 7JEB89; J;7C@D<>D9;A; Ð 7JD8MDHD@;D M789B=7A ;   8M<78B 

9.  ,@BE;O J;7C@D<>D9;HD8A;N 8;89D: 

10. 2;7MD<D<BJB9?=BTX;D OB=7L?: 87=:D89@7D M<7;O=7L89=7 97ME;=B, N;:;HD8A;N =DXD89=, 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

BH,

.
C@D<>;; ; :B9D<;BE7= @B 78@7=D J;7:B88? 

11. 2;7:B88B LEG C@D<>D9;HD8A7>7 <?@AB 

12. *7I;BEF@7-CA7@7:;HD8A;D L<BK=D<? LEG <DBE;OBI;; J;7C@D<>D9;HD8A;N M<7DA97= 

Q;@B:;H@7D <BO=;9;D :;<7=7>7 <?@AB J;7C@D<>D9;A; JZLD9 7JD8MDH;=B9F8G OB 8H^9 
97>7, H97, =7-MD<=?N, = M<7:?YED@@7 <BO=;9?N 89<B@BNÐ;:M7<9^<BN C@D<>7<D8Z<87= C9B 
8SD<B = 89<B9D>;HD8A7: MEB@D 79=DHBD9 OB C@D<>D9;HD8AZT JDO7MB8@789F, B =7-=97<?N, 
87N<B@;98G 7JXD:;<7=7K 9<D@L @B BA9;=@7D S7<:;<7=B@;D @7=7>7 9DN@7E7>;HD8A7>7 ZAEBLB 
; @7=7>7 9;MB CA7@7:;A; Ð J;7CA7@7:;A;, LEG A797<7K J;7C@D<>D9;AB G=EGD98G 
@D79_D:ED:?: SBA97<7: <BO=;9;G.  

!BA;: 7J<BO7:, = 8779=D989=;; 8 L7E>78<7H@?: M<7>@7O;<7=B@;D:, MD<8MDA9;=@?:; 
:;<7=?:; J;7C@D<>D9;HD8A;:;  <?@AB:; :7>Z9 J?9F 8 J7EFY7K =D<7G9@789FT M<;O@B@? 
8EDLZTX;D:  

- BEF9D<@B9;=@?D :797<@?D J;797ME;=B; 

- 9DME7- ; C@D<>7>D@D<BI;G @B 78@7=D J;7:B88?  

- =?87A7CSSDA9;=@?D Z89B@7=A; LEG C@D<>D9;HD8A7K Z9;E;OBI;; 79N7L7= ; M7EZHD@;D 
97ME;=@?N M<7LZA97= @B 78@7=D J;7>BOB ; 8;@9DO->BOB; 

- C@D<>78JD<D>BTXDD 7J7<ZL7=B@;D; 

- 8;89D:? LBEF@DK MD<DLBH; CEDA9<7C@D<>;; ; 97ME;=B; BAAZ:ZE;<7=B@;D 
CEDA9<7C@D<>;;, 9DMEB ; N7E7LB;- ÇZ:@?DÈ 8D9;; 

- =7L7<7L@BG C@D<>D9;AB ; 97ME;=@?D CED:D@9? 

- @7=?D J;97ME;=@?D M<7LZA9? @B 78@7=D A7@=D<>D@9@?N ;88EDL7=B@;K, 
M<;<7L7M7L7J@?D 8;89D:? ; 9DN@7E7>;;. 

39; M<7>@7O? L7EU@? ZH;9?=B9F8G M<; <BO<BJ79AD M<7><B:: 87I;BEF@7-
CA7@7:;HD8A7>7 <BO=;9;G ; S7<:;<7=B@;G @7=7K L;=D<8;S;I;<7=B@@7K :7LDE; !3+ = 
0788;;. $DEFOG L7MZ89;9F, H97J? = 9BA7: =?87A79DN@7E7>;H@7: 8D>:D@9D, ABA 
J;7C@D<>D9;AB, 78@7=@?D <DOZEF9B9? @B MD<8MDA9;=Z, M7 B@BE7>;; 8 Z>ED=7L7<7LB:;,    
7U;LBE;8F J? 79 M789B=7A J;7<D8Z<87= LEG MD<D<BJ79A; OB <ZJDU7:. $D7JN7L;:7 =?K9; @B 
9BA7K Z<7=D@F <BO=;9;G 9DN@7E7>;K, BA9ZBEF@?N, = 97: H;8ED, ;  LEG L<Z>;N 89<B@ :;<B, 
H97J?, <DYBG =@Z9<D@@;D OBLBH;, :7U@7 J?E7 J? M789B=EG9F MD<DL7=?D 9DN@7E7>;; ; 
=789<DJ7=B@@?D M<7LZA9? @B CA8M7<9. QEG C97>7 ZUD 8D>7L@G @D7JN7L;:7 =;LD9F 
:B>;89<BEF@?D @BM<B=ED@;G 87J89=D@@7>7 <BO=;9;G ABA = @BZH@?N ;88EDL7=B@;GN, 9BA ; 
<?@AB J;7C@D<>D9;A; ; 7JD8MDH;=B9F L789B97H@ZT M7LLD<UAZ 79<B8E; LEG OB=7D=B@;G  
E;LD<8A;N M7O;I;K  @B :;<7=?N <?@ABN.    

4 0788;K8A7K /DLD<BI;;, @D8:79<G @B 97, H97 L7E>78<7H@BG 89<B9D>;G <BO=;9;G 
C@D<>D9;A; ZH;9?=BD9 @D7JN7L;:789F <BO=;9;G 4(3, = 89<ZA9Z<D M<7;O=7L89=B ; 
M79<DJED@;G C@D<>;; @B MD<8MDA9;=Z L7:;@;<ZTX;D M7O;I;; M7 -M<DU@D:Z 87N<B@GT9 
M<;<7L@?D @DS9F ; >BO, B IDED=7K M7ABOB9DEF M7 L7ED 4(3 = C@D<>D9;HD8A7: JBEB@8D 89<B@? 
A 2035 >. Z89B@7=ED@ @B A<BK@D @;OA7: Z<7=@D Ð @D J7EDD 2%. (O 4(3 ABA @B;J7EDD 
MD<8MDA9;=@?D  <B88:B9<;=BT98G 97EFA7 >;L<7C@D<>D9;AB, =D9<7>D@D<BI;G ; S797=7EF9B;AB, 
@7 @D J;7:B88B. К 2020 году государством планируется ввести около 3,6 ГВт ветростанций, 
1,5 '49 S797CEDA9<;H!"#$% &'!()*+",-'*.*# $ *#*/* 0,75 01, 2-/3% 045. 67$8-!2-9 
!"##$%&$' #()&(!*+ ,!-. /0-1*%(!*$&234 &$ 567 !(!*$,3* (1(0( 6 85*.  

1DULZ 9D:, ;O 8MDA9<B  :;<7=?N M<7>@7O@?N 9<D@L7= @D78M7<;:?D M<D;:ZXD89=B ; 
@B;J7EFY;K ;@9D<D8 LEG 0788;;, 8 ZH^97: 787JD@@789DK DT >D7CA7@7:;HD8A7>7 M7E7UD@;G, 
;:DT9  8EDLZTX;D @BM<B=ED@;G C@D<>7>D@D<BI;; @B 78@7=D J;7:B88?: 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

CI,

.

.
- 3@D<>D9;HD8ABG MD<D<BJ79AB M<7:?YED@@?N ; J?97=?N 79N7L7= - 79A<?=BD9 

=7O:7U@789F 8ZXD89=D@@7>7 ZEZHYD@;G CA7E7>;;.  

  - 4@DL<D@;D C@D<>78JD<D>BTX;N ; <D8Z<878JD<D>BTX;N 9DN@7E7>;K   - 8@;O;9 
@B><ZOAZ @B CA7@7:;AZ OB 8H^9 Z:D@FYD@;G C@D<>7^:A789; ; 8DJD897;:789; M<7LZAI;;, 
ZA<DM;9 S;@B@87=ZT Z897KH;=789F [+# . 

- 0BO=;9;D 9DN@7E7>;K, M<DL@BO@BHD@@?N LEG N<B@D@;G ; MD<DLBH; CEDA9<;HD8A7K ; 
9DME7=7K C@D<>;;, M7EZHD@@7K @B 78@7=D 4(3 - =@D8^9 7XZ9;:?K =AEBL = <B8Y;<D@;D 
8D>:D@9B <B8M<DLDE^@@7K C@D<>D9;A; ; = <BO=;9;D 9D<<;97<;K.  

- 0BO=;9;D A7:MEDA8@?N 9DN@7E7>;K J;7<DSBK@;@>B - 7JD8MDH;9 >EZJ7AZT 
A7:MEDA8@ZT MD<D<BJ79AZ 7<>B@;HD8A7>7 8?<FG 8 M7EZHD@;D: C@D<>;; ; Y;<7A7>7 8MDA9<B 
ID@@?N J;7M<7LZA97=.   

- !DN@7E7>;; M<7;O=7L89=B U;LA7>7 J;797ME;=B @B 78@7=D @DM;XD=7>7 8?<FG ; 
:;A<77<>B@;O:7=, =7L7<7L@BG C@D<>D9;AB, @7=?D 9;M? 97ME;=@?N CED:D@97=, 
M<;<7L7M7L7J@?D 8;89D:? ; A7@=D<>D@9@?D 9DN@7E7>;; J;7C@D>D9;A; -  79A<7T9 @7=?D 
=7O:7U@789; LEG =?87A79DN@7E7>;H@7>7 CA8M7<9B. 

 D- <17"/'8G'%) /1'2 A4-0-''(1 &(G1 ,16'"$"7%B1<4%1 '-#:-&$1'%8 & 3"<<%% $%*" '1 
#:1/<,-&$1'(  <"&<1; , $%*" '-6"/8,<8 '- '-B-$2'"; +,-#1 :-0&%,%8.  3-*",- #" :1G1'%I 
/-''(6 0-/-B '-6"/%,<8 & >"4A<1 &'%;-'%8 !9 Ç.%"+'1:71,%4-È % "<AE1<,&$81,<8 #:% 
'1#"<:1/<,&1''"; AB-<,%% 1I  B$1'"&.  

#9ABCD 3. ,3@,# -'#,0>< "%<1,.,&'2 
3',41%#&%"')' /.* =,#-'#,0$1'* 
#,!!'2!)'< 1$;(1>< +#',#'"%",0  

3.1. 3',-$!!$ )$) !>#F%0, 2 #%!;#! 3',41%#&%"' )'  

.D<=7@BHBEF@?: ;897H@;A7: C@D<>;; ETJ7>7 =;LB @B 6D:ED G=EGD98G *7E@ID.  
* 7E@DH@BG C@D<>;G M<D7J<BOZD98G AED9AB:; <B89D@;K = M<7ID88D S7978;@9DOB, A7>LB M7L 
LDK89=;D: 87E@DH@?N EZHDK NE7<7S;EE <B89D@;K <BOEB>BD9 Z>EDA;8E79Z, M7>E7XBD:ZT ;O 
=7OLZNB, @B A;8E7<7L ;  Z>ED<7L. .78EDL@;K, @BABME;=BG8F = <B89D@;GN, 7J<BOZD9 
@D;8HD<MBD:?K OBMB8 =7O7J@7=EGD:?K C@D<>;;, ;O A797<7K 7@B ;O=EDABD98G U;=?:; 
7<>B@;O:B:; ; HDE7=DA7: ; LEG M7EZHD@;G 9DMEB, =?M7E@D@;G <BOE;H@?N SZ@AI;K ;  <BJ79?. 
+ =7O7J@7=EGD:7K J;7:B88D  ABA 8?<FD=7:Z <D8Z<8Z J;7C@D<>D9;A; 79@78G9 7<>B@;HD8A;D 
=DXD89=B <B89;9DEF@7>7 ; U;=79@7>7  M<7;8N7ULD@;G, 87LD<UBX;D N;:;HD8A;K OBMB8 
C@D<>;;, MD<=7@BHBEF@7 M7EZHD@@?K 79 *7E@IB, A797<?K :7UD9 J?9F ;8M7EFO7=B@ LEG 
M<D7J<BO7=B@;G = Y;<7A;K 8MDA9< ZL7J@?N C@D<>7@78;9DEDK (<;8. 7).  

*H;9BD98G, H97 ;8M7EFO7=B@;D C@D<>;; J;7:B88? G=EGD98G CA7@7:;HD8A; J7EDD 
=?>7L@?: M7 8<B=@D@;T 8 C@D<>;DK =D9<B ; 87E@DH@7K C@D<>;DK ; 87M789B=;:7 8 
CSSDA9;=@789FT ;8M7EFO7=B@;G M79D@I;BEB >;L<7C@D<>7<D8Z<87= LEG :BE?N '3*. 4BU@7K 
M<;H;@7K ;8M7EFO7=B@;G =7O7J@7=EGD:7K C@D<>;; G=EGD98G DD CA7E7>;H@789F ; M7=8D:D89@BG 
L789ZM@789F. 
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.<7ID88 :B8Y9BJ;<7=B@;G ; =@DL<D@;G @7=?N 9DN@7E7>;K ;O=EDHD@;G C@D<>;; ;O 

7<>B@;HD8A7K J;7:B88? 78@7=?=BD98G @B A7:MEDA8@7: M7LN7LD, M7O=7EGTXD: 7JD8MDH;9F 
87M<GU^@@7D <BO=;9;D =8DN O=D@FD= 9DN@7E7>;HD8A7K IDM7HA; ; MD<DK9; 79 ;8M7EFO7=B@;G 
<BO<7O@D@@?N 9DN@7E7>;K ; <DBE;OBI;; 97HDH@?N M<7DA97= A A<ZM@797@@BU@7:Z 
J;79DN@7E7>;HD8A7:Z  M<7;O=7L89=Z = <B:ABN ;@9D><;<7=B@@?N 8;89D:77J<BOZTX;N 
M<7DA97=. 

3%< 7. J%/( ":7-'%B1<4") *%";-<<(, %<#"$20A1;(1 & *%"+'1:71,%41 

2;7:B88B - MD<=;H@7D O=D@7 = 9DN@7E7>;HD8A7K IDM7HAD M7EZHD@;G J;7C@D<>D9;HD8A;N 
M<7LZA97= ETJ7>7 =;LB. %9 97>7, @B8A7EFA7 79<B8EF @BL^U@7 ; Z897KH;=7 7JD8MDHD@B 
L789ZM@7K ; ABA :7U@7 J7EDD LDY^=7K =7O7J@7=EGD:7K 7<>B@;HD8A7K J;7:B887K, OB=;8;9 
Z8MDN <BO=;9;G J;7C@D<>D9;A;. .7C97:Z M<7JED:B ;O?8AB@;G @BLDU@?N ;897H@;A7= 
J;7:B88?, A797<?D :7>Z9 7JD8MDH;9F CA7@7:;H@?K ; M7897G@@?K 8?<FD=7K <D8Z<8 LEG 
JD8MD<DJ7K@7>7 :B8Y9BJ@7>7 M<7;O=7L89=B, 79@78;98G A H;8EZ @B;J7EDD BA9ZBEF@?N 
@BZH@?N @BM<B=ED@;K = 8SD<D J;7C@D<>D9;A;. "D <DYD@;D 9<DJZD9 M<;:D@D@;G 
<BO@77J<BO@?N M7LN7L7=. $BM<;:D<,  9BA7K <D8Z<8, ABA 79N7L?, @D =?O?=BD9 
7JD8M7A7D@@789; 8 97HA; O<D@;G L789B97H@789; 7J_D:7=, 7L@BA7 9<DJZD9 9DN@7E7>;HD8A;N 
Z8;E;K M7 7<>B@;OBI;; 8J7<B, 87<9;<7=A; ; M<DLM<7;O=7L89=D@@7K M7L>797=A;. ,  
:@7>797@@BU@7D M<7;O=7L89=7 U;LA;N J;797ME;=, @BM<79;=, 789<7 89B=;9 M<7JED:Z 
LDS;I;9B  L789ZM@7K LEG MD<D<BJ79A; <B89;9DEF@7K J;7:B88?, @B<GLZ 8 OBLBHDK ZN7LB 79 
M;XD=?N =;L7= 8?<FG. 0B8H^9? M7ABO?=BT9, H97 M<; M7ABOB9DEGN M<7;O=7L;9DEF@789; 
MD<D<BJ79A; J;7:B88? @;UD ~ 2000 E;9<7=/>B/ >7L M<; M<7;O=7L89=D J;797ME;=B ;O 
9<BL;I;7@@7K <B89;9DEF@7K J;7:B88? LEG ZL7=ED9=7<D@;G 8M<78B ZUD = 8<DL@D8<7H@7K 
MD<8MDA9;=D M79<DJZD98G ;8M7EFO7=B9F 100% ; J7EDD MBY@; @B 6D:ED. 0DYD@;D =7M<78B 
<D>ZEG9;=@?:; :D<B:; CA89D@8;=@7>7 NB<BA9D<B (@BM<;:D<, ;O:D@D@;D 89<ZA9Z<? M78D=@?N 
ME7XBLDK = M7EFOZ C@D<>D9;HD8A;N AZEF9Z< ;E; <B8Y;<D@;D MBY@; 8 IDEFT ;N 
=?<BX;=B@;G) - @DL789B97H@7, M<;@;:BG =7 =@;:B@;D :;<7=?D 9D:M? <789B M79<DJED@;G 
J;797ME;=D.   

(O=D89@7, H97 H<DO:D<@7D M<G:7D ;O=EDHD@;D 7J<BOZTXDK8G D89D89=D@@?: MZ9D: 
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J;7:B88? ;O M<;<7L@7>7 7J7<79B =EDH^9 OB 87J7K <;8A =7O@;A@7=D@;G @D>B9;=@?N 
M78EDL89=;K LEG 7A<ZUBTXDK 8<DL?, M78A7EFAZ <BOEB>BTXBG8G J;7:B88B ;><BD9 =BU@ZT 
<7EF = J;7ID@7OD, 87N<B@D@;; JBEB@8B M<;<7L@?N M<7ID887=, M7LLD<UB@;; @D7JN7L;:7>7 
Z<7=@G ME7L7<7L;G ; D89D89=D@@7K 89<ZA9Z<? M7H=?. .7C97:Z  S7AZ87: 87=<D:D@@?N 
;88EDL7=B@;K G=EGD98G ;OZHD@;D MZ9DK M7EZHD@;G C@D<>7@B8?XD@@7K J;7:B88? 8 
OBLB@@?:; N;::797E7>;HD8A;:; 8=7K89=B:;, = 9.H.: 

- SZ@LB:D@9BEF@?D ;88EDL7=B@;G :DNB@;O:7= S7978;@9DOB 8 IDEFT ZEZHYD@;G 
8M787J@789; <B89D@;K A J?89<7:Z <789Z: J7EDD CSSDA9;=@7D ZEB=E;=B@;D 8=D9B, ZLE;@D@;D 
SBO? <789B  ; 9.L.; 

- M<;:D@D@;D >D@7:@?N ; M789>D@7:@?N Ò7:;A8Ó-9DN@7E7>;K 8 IDEFT <D>ZEGI;; 
>D@7=, JDEA7= ; :D9BJ7E;97= <BOE;H@?N 9AB@DK LEG ZM<B=ED@;G M<7ID88B:; 8;@9DOB, 
A7<<DA9;<7=A; 8=7K89= <B89D@;G = @ZU@7: @BM<B=ED@;;, @BM<;:D<, LEG M7=?YD@;G 
Z897KH;=789; <B89D@;K A Z8E7=;G: 8<DL?, @B<BX;=B@;G 7J_D:B J;7:B88? 798<7HA7K ;E; 
;8AETHD@;D: C@D<>7D:A;N <DM<7LZA9;=@?N M<7ID887=, Z=DE;HD@;G 87LD<UB@;G 8BNB<7= ; 
;O:D@D@;G 89<ZA9Z<? E;>@;@B ; IDEETE7O? AED97H@7K 89D@A; ; L<., B 9BAUD LEG 
;LD@9;S;ABI;; @7=?N >D@7=, M<DL89B=EGTX;N ;@9D<D8 LEG 87OLB@;G 9<DJZD:?N 87<97= 
<B89D@;K ; M7EZHD@;G J;7:B88? 8 ZEZHYD@@?:; NB<BA9D<;89;AB:;;   

- <BO<BJ79AB @7=?N SD<:D@97=, M<;:D@D@;D >D@D9;HD8A; :7L;S;I;<7=B@@?N 
A7@=D<8;7@@?N B>D@97= (JBA9D<;K ; :;A<77<>B@;O:7=); 

- M<;:D@D@;D CSSDA9;=@?N :D97L7= M<DLM<7;O=7L89=D@@7K M7L>797=A; 
C@D<>D9;HD8A7K J;7:B88? ; ;8M7EFO7=B@;D <BOE;H@?N A7:M7O;I;K = 8789B=D J;7:B88? LEG 
M7=?YD@;G M<7LZA9;=@789; M<7ID887= A7@=D<8;;, =?N7LB ; ABHD89=B A7@DH@7>7 M<7LZA9B.  

$B @B897GXD: C9BMD <BO<BJ79B@? ;  @BN7LG9 =8D J7EDD Y;<7A7D M<;:D@D@;D   
9DN@7E7>;;, M7O=7EGTX;D =?<BX;=B9F =?87A7CSSDA9;=@?D @DM;XD=?D C@D<>D9;HD8A;D 
AZEF9Z<? (8 =?87A;: 87LD<UB@;D: IDEETE7O?, >D:;IDEETE7O? ; E;>@;@B), =AETHBG 
MEB@9BI;; L<D=D8@?N <B89D@;K (ÒJ?89<7>7 ED8BÓ @B 78@7=D :;A<7AE7@BEF@7>7 <BO:@7UD@;G) 
8 M7=?YD@@7K M<7LZA9;=@789FT, Z897KH;=789FT A =<DL;9DEG: ; :7L;S;I;<7=B@@7K 
L<D=D8;@7K (;=B, 97M7EF ; L<.), B 9BAUD @B<BJB9?=B9F M<7:?YED@@?D 7J_D:? 
C@D<>7@B8?XD@@7K J;7:B88? :;A<7=7L7<78EDK.  

Q789B97H@7D <BO=;9;D M7EZH;EB  79<B8ED=BG E7>;89;HD8ABG ;@S<B89<ZA9Z<B. 4 
M<BA9;AZ =@DL<D@? 8MDI;BEF@7 <BO<BJ79B@@?D 9DN@7E7>;;, M7=?YBTX;D CA7@7:;HD8AZT 
CSSDA9;=@789F N<B@D@;G ; 9<B@8M7<9;<7=A; 8?<FG ; M<7LZA97= J;7C@D<>D9;HD8A7K 79<B8E;.  

4 97 UD =<D:G, = :;<7=7K M<BA9;AD 7JD8MDHD@;D L789B97H@?N ;897H@;A7= J;7:B88? @B 
MD<8MDA9;=Z 789BD98G :7X@?: L<BK=D<7: ;@9D@8;S;ABI;; SZ@LB:D@9BEF@?N ; M<;AEBL@?N 
;88EDL7=B@;K LEG M7EZHD@;G C@D<>7CSSDA9;=@7K J;7:B88? 8 =789<DJ7=B@@?:; 
NB<BA9D<;89;AB:;. 

3.1.1. 3L5UCJCJ9N9IK89Z^LR A985B Ð V96]I9NPKR U5IJCNLICDW 
NL5V966K L P589M UJ5LA85B6I8CPP9M V5BCDW 8K6575ICTP5D5QLYP5R 
NL5LPBX6IJLL  

1B8Y9BJ@7D ;8M7EFO7=B@;D J;7:B88? LEG M<7:?YED@@7>7 M<;:D@D@;G 9<DJZD9 
:BA8;:BEF@7 CSSDA9;=@?N M<7;O=7L89=D@@7-9DN@7E7>;HD8A;N  <DYD@;K A7:MEDA8@7>7 
NB<BA9D<B, = 8=GO; 8 HD: = ;@LZ89<;BEF@7 <BO=;9?N 89<B@BN =8D J7EFYDD <B8M<789<B@D@;D 
@BN7L;9 A7@IDMI;G J;7OB=7LB ABA A<ZM@7>7 J;7MD<D<BJB9?=BTXD>7 M<DLM<;G9;G  
(biorefinery). 2;7<DSBK@;@> (J;7MD<D<BJB9?=BTXDD M<7;O=7L89=7) -  G=EGD98G AETHD=?:  
CED:D@97:  =?87A79DN@7E7>;H@7K M<7;O=7L89=D@@7K ;@S<B89<ZA9Z<? = 8SD<D 
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J;79DN@7E7>;;. %@ UD Ð ; 8B:?K  :B8Y9BJ@?K M79<DJ;9DEF ;  J;7:B88? LEG MD<D<BJ79A;, ; 
9DN@7E7>;HD8A;N @7=BI;K LEG M<7;O=7L89=B A7@AZ<D@978M787J@?N M<7LZA97= (<;8. 8).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3%<. 8. C"'?1#?%8 *%"0-&"/-: <(:21 Ð,16'"$"7%% Ð *%"#:"/A4,(  

 

 

 

 

 

 

%<>B@;OBI;7@@BG ; SZ@AI;7@BEF@BG :7LDEF J;7OB=7LB =7 :@7>7: B@BE7>;H@B 
A7@IDMI;; @DS9DMD<D<BJB9?=BTXD>7 OB=7LB, M<7;O=7LGXD>7 <BOE;H@?D =;L? 97ME;=B ;O 
Z>ED=7L7<7L@7>7 8?<FG, @7 ;:DD9 M<; C97: O@BH;9DEF@?D  M<D;:ZXD89=B.  

0BO<BJB9?=BT98G <BOE;H@?D A7@IDMI;; 7<>B@;OBI;; 9DN@7E7>;HD8A7>7 I;AEB 
J;7OB=7LB, = OB=;8;:789; 79 =;LB M<;:D@GD:7K J;7:B88? ; M7EZHBD:?N IDED=?N M<7LZA97=. 
48D 7@; @BM<B=ED@? @B L789;UD@;D :BA8;:BEF@7K <D@9BJDEF@789; OB 8HD9 JDO79N7L@789;, 
C@D<>7CSSDA9;=@789; ; =?87A7K CA7@7:;H@789; M<7ID887=. 2;7C@D<>D9;HD8ABG :7LDEF 
9BA7>7 M<7;O=7L89=B @78;9 Z8E7=@7D @BO=B@;D  Biofuels-Driven Biorefinery - J;7OB=7L 8 
J;797ME;=7: = ABHD89=D IDED=7>7 M<7LZA9B, 9.D. A7>LB @B<GLZ 8  :@7>797@@BU@?: =?MZ8A7: 
J;797ME;= ABA M<7LZA97= :B887=7>7 8M<78B M<7;O=7L;98G L7M7E@;9DEF@?K B887<9;:D@9  
<GLB =789<DJ7=B@@?N M<7LZA97= 8 =?87A7K L7JB=ED@@7K 897;:789FT (= OB=;8;:789; 79 =;LB 
J;7:B88?  ; M<;:D@GD:?N 9DN@7E7>;K A7@=D<8;;, C97 :7>Z9 J?9F A7:M7@D@9? LEG 
SB<:M<7:?YED@@789;, M;XD=7>7 ; N;:;HD8A7>7 M<7;O=7L89=B, M<7LZA9? SZ@AI;7@BEF@7>7 
M;9B@;G, @Z9<;ID=9;A;, J;7L7JB=A;, A7<:B LEG U;=79@?N ; L<.). (O M<7;O=7L89=D@@?N 
79N7L7= ; 789B9A7= J;7:B88?, 8 M<;:D@D@;D: 9DN@7E7>;; 9DN@7E7>;; A7>D@D<BI;;, 
7L@7=<D:D@@7 M7EZHBT9 9DME7 ; CEDA9<;HD89=7 LEG 87J89=D@@?N M<7;O=7L89=D@@?N @ZUL, B 
;OE;YA; ;LZ9  @B M<7LBUZ ABA L7M7E@;9DEF@?K ;897H@;A 7JXDK <D@9BJDEF@789; 
M<7;O=7L89=B. QEG 7<>B@;OBI;; 9BA7>7 8E7U@7>7 M<7;O=7L89=D@@7>7 I;AEB @D7JN7L;:7 

3L5A985B  Ð C97 A<ZM@7:B8Y9BJ@7D M<7:?YED@@7D M<DLM<;G9;D, 78@BXD@@7D 
M<7;O=7L89=D@@?: 7J7<ZL7=B@;D: LEG A7:MEDA8@7>7 M<;:D@D@;G 

87=<D:D@@?N J;79DN@7E7>;K ; 78ZXD89=ED@;G C@D<>7- ; <D8Z<878JD<D>BTX;N 
M<7ID887= A7@=D<8;; <BOE;H@?N =;L7= J;7:B88? @B 78@7=D >EZJ7A7K 

MD<D<BJ79A; 8?<FG 8 M7EZHD@;D: J;797ME;=, C@D<>;;, 9DMEB ; <BOE;H@?N 
ID@@?N J;7M<7LZA97= (ÇJ;7<DSBK@;@>È).
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.
<B8M7EB>B9F A7:MEDA87: =OB;:7Z=GOB@@?N,  ;@LZ89<;BEF@7 M<;>7L@?N 9DN@7E7>;K ; 
8779=D989=ZTXD>7 7J7<ZL7=B@;G, M7O=7EGTX;N 8 =?87A7K CSSDA9;=@789FT ;8M7EFO7=B9F 
M<BA9;HD8A; =8D A7:M7@D@9? J;7:B88? (<;8. 8). 

3.2. " %<1,.,&'(%!)'% +;"' ),10%#!'' 3',-$!!> : 
-'#,0,2 ,+>"   

%<>B@;HD8ABG J;7:B88B ;8M7EFOZD98G LEG M<7;O=7L89=B 97ME;=B, 9DMEB ; C@D<>;; 8 
M<;:D@D@;D: L=ZN 78@7=@?N A7@=D<8;7@@?N M7LN7L7=, = OB=;8;:789; 79 9;MB MD<=;H@7K 
J;7:B88?: J;7N;:;HD8A7>7 ; 9D<:7N;:;HD8A7>7. 

3%<. 9. O<'"&'(1 ,%#( 4"'&1:<%% :-0$%B'(6 &%/"& *%";-<<( & *%"+'1:71,%B1<4%1 #:"/A4,( 

+BA M7ABOB@7 @B <; 8. 9, =;L J;7:B88? 7M<DLDEGD9 ABA 8M787J? DD MD<D<BJ79A;, 9BA ; 
=?MZ8ABD:?D A7@DH@?D M<7LZA9?.  

4;L? J;7:B88?, L789ZM@7K LEG MD<D<BJ79A;, OB=;8G9 79 CA7@7:;HD8A;N, 
>D7><BS;HD8A;N ;  M<;<7L@?N Z8E7=;K A7@A<D9@7>7 <D>;7@B. 39;: =7 :@7>7: 7M<DLDEGD98G 
M<D;:ZXD89=D@@?K ;@9D<D8 A <BO<BJ79AD 9DN ;E; ;@?N 9DN@7E7>;K = <BO@?N 89<B@BN. 4 
7JXD: =;LD OB=;8;:789F M<;7<;9D97= @BZH@7-9DN@7E7>;HD8A7>7 <BO=;9;G J;7C@D<>D9;A; 79 
J;7<D8Z<8@7K JBO? M<DL89B=ED@B = 9BJE;ID 5. 

!-*$%?- 5. 
3-0&%,%1 ,16'"$"7%) & 0-&%<%;"<,% ", &%/- *%";-<<( 

0'/> 3',-$!!>  0 '/> 
3',",+.'0$  

"%<1,.,&'' ' 
!+,!,3> 

+%#%#$3,")'  

+#'-%1%1'%  

/JC8C6LP9, 5IT5BK DC65UJ5VK]DCPP5Q5 
75VUDC769, BCJC855NJ9N5I7L , 
J96ICPLC85B6I89, I8CJBKC NKI58KC 
5IT5BK, I5J[  

.DEED9? 
(L<D=D8@?D, 
<B89;9DEF@?D, 
97<SG@?D) 
2<;AD9? 
2;7Z>7EF 
2;7@DS9F 

WME79@D@;D 
(><B@ZE;<7=B@;D, 
J<;AD9;<7=B@;D) 
!7<<DS;ABI;G  
*U;>B@;D 
.;<7E;O  
'BO;S;ABI;G 

!DME7 
3EDA9<;HD89=7 
+7>D@D<BI;G 
!7ME;=7 
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,IT5BK \L85IP585B6I89, UILSC85B6I89 , 
J96ICPLC85B6I89, UL^C8KT UJ5LA85B6I8, 
569B7L 6I5YPKT 85B, 97IL8PKR LD 
5YL6IPKT 655JX\CPLR 

2;7>BO (J;7:D9B@), 
&C@LS;EE->BO 
 

,@BC<7J@BG  
/ D<:D@9BI;G 

!DME7  
3EDA9<;HD89=7 
'BO77J<BO@7D 
97ME;=7 LEG 
9<B@8M7<9B 

"J9BLSL5PPKC OPCJQCILYC67LC 
7XDWIXJK: A<BN:BE787LD<UBXDD ; 
8BNB<787LD<UBXDD M;XD=7D/A7<:7=7D 
8?<FD (MYD@;IB, AB<97SDEF, 8BNB<@BG 
8=DAEB ; L<.) 
4PCJQ5P96K̂CPP9M NL5V9669: 
@DM;XD=?D C@D<>D9;HD8A;D AZEF9Z<?, 
IDEETE7O787LD<UBX;D  7<>B@;HD8A;D 
79N7L? (,.+, &.+ , M;XD=BG ; 
IDEETE7O@7-JZ:BU@BG M<7:?YED@@789F ; 
L<.), S7978;@9DO;<ZTX;D :;A<77<>B@;O:? 
; L<. 

2;797ME;=B 1->7, 
2->7, 3->7 
M7A7ED@;G: 
J;7L;ODEF, 
J;7C9B@7E, 
J;7JZ9B@7E, 
J;7:D9B@7E 

/D<:D@9BI;G/ 
Q;89;EEGI;G 
,ID97@7-JZ9;E7=7D 
J<7UD@;D 
 

1797<@7D 97ME;=7 
,=;BI;7@@7D 
97ME;=7 

-96DLYPKC 7XDWIXJK: <BM8, <?U;A, 
M7L87E@DH@;A, 87G, AZAZ<ZOB, U;=79@?D, 
79<BJ79B@@?D AZE;@B<@?D U;<? ; L<.)  

2;7L;ODEF .D<DC9D<;S;ABI;G 
 

1797<@7D 97ME;=7 
,=;BI;7@@7D 
97ME;=7 

$B =?J7< 9DN@7E7>;K LEG M<;7<;9D9@7K <BO<BJ79A; ; M<;:D@D@;G = <BOE;H@?N 
89<B@BN =E;GD9 9BAUD Z<7=D@F <BO=;9;G @BZH@7>7 M79D@I;BEB, 8E7U;=YBG8G 89<ZA9Z<B 
C@D<>7M79<DJED@;G, OBM<78? 87 897<7@? !3+ ; 8:DU@?N 79<B8EDK, BA9ZBEF@?D OBLBH; 
87I;BEF@7-CA7@7:;HD8A7>7 NB<BA9D<B.  

%M<DLDED@;D M<;7<;9D9@?N @BM<B=ED@;K = @BZH@?N ;88EDL7=B@;GN ; <BO<BJ79ABN 
@B;J7EDD =789<DJ7=B@@?N 79DHD89=D@@?N 9DN@7E7>;K = 8SD<D J;7C@D<>D9;A; G=EGD98G 
=BU@DKYDK OBLBHDK !. Ç2;7C@D<>D9;ABÈ. 39B <BJ79B @78;9 A7:MEDA8@?K NB<BA9D< ; 
7M;<BD98G @B B@BE;O :;<7=?N 9<D@L7= ; 7ID@AZ <788;K8A7>7 @BZH@7-9DN@7E7>;HD8A7>7 
M79D@I;BEB = C97K 8SD<D.  

$B;J7EDD =789<DJ7=B@@?D MD<DL7=?D 9DN@7E7>;; J;7C@D<>D9;A; M7 89DMD@; 
78=7D@@789; <788;K8A;:; <BO<BJ79H;AB:; :7U@7 Z8E7=@7 <BOLDE;9F @B 2 ><ZMM?: 
=@DL<D@@?D ; MD<8MDA9;=@?D. #B<BA9D<@7, H97 = @B897GXDD =<D:G ;@9D@8;=@?D 
;88EDL7=B@;G M<7=7LG98G = 7JD;N ><ZMMBN.   

) QJXUUC 8PCBJCPPKT 79@78G98G N7<7Y7 79<BJ79B@@?D 9DN@7E7>;;, 8 M<;:D@D@;D: 
A797<?N ZUD 78ZXD89=EGD98G M<7:?YED@@7D M<7;O=7L89=7 ; S7<:;< ZT98G <?@A;. 4 C97K 
><ZMMD <BJ79B ;LD9 M7 87=D<YD@89=7=B@;T ;8M7EFOZD:?N 9DN@7E7>;K LEG M7=?YD@;G ;N 
CA7@7:;HD8A7K CSSDA9;=@789; ; A7@AZ<D@978M787J8@789; A7@DH@?N M<7LZA97=.  

) QJXUUC UCJ6UC7IL8PKT 79@78G98G 9DN@7E7>;;, <BO<BJB9?=BD:?D = @DL789B97H@7 
;OZHD@@?N 7JEB89GN, >LD 78ZXD89=ED@? 97EFA7 @BHBEF@?D ;88EDL7=B@;G E;J7 ;:DT98G 
O@BH;9DEF@?D @BZH@?D OBLDE?, M7AB DXD @D <DBE;O7=B@@?D = =;LD A7@A<D9@?N 9DN@7E7>;K, 
>797=?N A A7::D<I;BE;OBI;;. (N <BO<BJ79AB 78@7=?=BD98G @B M78EDL@;N <DOZEF9B9BN 
SZ@LB:D@9BEF@?N ;88EDL7=B@;K = 7JEB89; >D@7:;A;, M<79D7:;A;, 8;89D:@7K J;7E7>;;, 
:7EDAZEG<@7K J;7E7>;;, J;7N;:;; ; L<., B 9BAUD <GLB 8:DU@?N 7JEB89DK (S;O;A;, N;:;;, 
:B9D<;BE7=DLD@;G, M7H=7=DLD@;G, @B@79DN@7E7>;; ; L<.), 9.D. @78G9 :DUL;8I;ME;@B<@?K 
NB<BA9D<.  

1BA8;:BEF@7 M7E@?K 7JO7< AETHD=?N =@DL<D@@?N ; MD<8MDA9;=@?N 
J;7C@D<>D9;HD8A;N 9DN@7E7>;K, M<7LZA97= ; 8M787J7= ;N M<;:D@D@;G M<DL89B=ED@ = 9BJE;ID 
.<;E7UD@;G 2. R=D97: M7ABOB@? M<7LZA9?, M7EZHBD:?D @B 7JXDK MEB9S7<:D@@7K 
9DN@7E7>;;. +BA 8EDLZD9 ;O 9BJE;I? ,  @B;J7EDD ÇZOA;:È :D897: =8DN, = 97: H;8ED ZUD 
A7::D<I;BE;O7=B@@?N 9DN@7E7>;K J;7C@D<>D9;A;, G=EGD98G =?87ABG 897;:789F A7@DH@?N 
M<7LZA97= M7 M<;@I;MZ: ÇHD:  @7=DD 9DN@7E7>;G, 9D: L7<7UD M<7LZA9È. 39;: OBLBD98G 
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@BM<B=ED@;D M7;8AB @7=?N M7LN7L7=, :D97L7= ; @D89B@LB<9@?N <DYD@;K LEG M7EZHD@;G 
<DOZEF9B9B: ÇHD: @7=DD 9DN@7E7>;G, 9D: LDYD=ED M<7LZA9È. %8@7=7K Z8MDNB G=EGT98G OLD8F 
@D M<7897 Z87=D<YD@89=7=B@;G ; L7<BJ79A; ;O=D89@?N 9DN@7E7>;K, B M<7<?=@?D 79A<?9;G, 
@BH;@BG 8 Z<7=@G SZ@LB:D@9BEF@?N ;88EDL7=B@;K, A797<?D @BKLZ9 =7ME7XD@;D = 
A7@A<D9@?N A7@AZ<D@978M787J@?N M<7LZA9BN 8 =?87A;:; M79<DJ;9DEF8A;:; ABHD89=B:;.  

$;UD M<DL89B=ED@ 7JO7< @B;J7EDD BA9ZBEF@?N, M7 7ID@AB: CA8MD<9@7>7 877JXD89=B, 
9DN@7E7>;K M7EZHD@;G C@D<>;; ; 97ME;=B @B 78@7=D MD<D<BJ79A; J;7:B88?, G=EGTX;N8G 
M<;7<;9D9@?:; = <B:ABN LDG9DEF@789; !. Ç2;7C@D<>D9;ABÈ. 

3.2.1. -LJ58KC I CTP5D5QLL UJ5LA85B6I89 I8CJB5Q5 NL5I5UDL89 

+ 9=D<L7:Z J;797ME;=Z 79@78G9 9DN@7E7>;HD8AZT XDMZ, 97ME;=@?D J<;AD9?, 
97ME;=@?D ><B@ZE? (MDEED9?), 97<SG@?D MDEED9? ; J<;AD9?. (O =8DN C9;N M<7LZA97=  XDMB 
ABA 9<BL;I;7@@BG J;7:B88B G=EGD98G 8B:?: @;OA79DN@7E7>;H@?:  M<7LZA97: , @D 9<DJZTXD: 
8MDI;BEF@7K 7J<BJ79A;. %@B M7-M<DU@D:Z Y;<7A7 ;8M7EFOZD98G = 97M7H@?N Z89<7K89=BN LEG 
M<G:7>7 8U;>B@;G.  

 $B;J7EDD <B8M<789<B@D@@?: 8?<FD: LEG 87=<D:D@@7>7 ; M7MZEG<@7>7 =;LB 9=D<L7>7 
J;797ME;=B Ð MDEED9 - G=EGT98G 79N7L? L<D=D8;@? = ETJ7: =;LD Ð 7M;EA;, 89<ZUAB, 
L<D=D8@BG :ZAB, A7<B, 7J<DOA;, >7<J?EF, B 9BAUD 97<S, <B89;9DEF@?D 789B9A; ; L<. .<; 
=?87A7K 9DME79=7<@789;, 87M789B=;:7K 8 AB:D@@?: Z>ED: (9BJE. 6),  @DL789B9A7: MDEED9 
G=EGD98G ;N >;><78A7M;H@789F, H97 9<DJZD9 787J?N Z8E7=;K M<; N<B@D@;; ; MD<D=7OAD. 

.<; M<7;O=7L89=D MDEED9 ;8M7EFOZD98G JBO7=BG 9DN@7E7>;G, <BO<BJ79B@@BG DXD = 1947 
>., 8 7M<DLDED@@?:; :7L;S;ABI;G:; ; 9DN@;HD8A;:; Z87=D<YD@89=7=B@;G:;. 4 78@7=D 
M<7ID887= ;O>797=ED@;G MDEED9 ; J<;AD97= EDUB9 7JX;D M7LN7L? Ð  :BA8;:BEF@7D 
ZME79@D@;D ;O:DEFHD@@7K J;7:B88? ; 7J<BJ79AB 8?<FG M<; 200-3000* ; 7><B@;HD@@7: 
L789ZMD =7OLZNB 8 87JETLD@;D: 7M<DLDED@@?N 9<DJ7=B@;K A =EBU@789; ;8N7L@7>7 8?<FG ; 
A7@DH@7>7 M<7LZA9B. 4 9DN@7E7>;; ;8M7EFOZD98G 8M787J@789F E;>@;@B  M7L =7OLDK89=;D: 
LB=ED@;G ; 9D:MD<B9Z<? M7E;:D<;O7=B9F8G, 9D: 8B:?: 8A<DMEGG ><B@ZE? JDO ;8M7EFO7=B@;G 
L7M7E@;9DEF@?N 8=GOZTX;N =DXD89=. 

!-*$%?-  6. 9",:1*%,1$2<4%1 <&")<,&- :-0$%B'(6 &%/"& ,"#$%&- /$8 <5%7-'%8  
+579A9ICDW /JC8C6LP

9 
 /JC8C6PKR 

XQ5DW 
;Q5DW 3L5XQ5DW  

 $D7J<BJ79
B@@BG 

.DEED9?   $D7J<BJ79B@@?
K 

!7<<DS;I;<7
=B@@?D 
MDEED9? 

!5BCJ\9PLC 8D9QL  35% 7-10% 1-5% 10-15% 3% 1-5% 
4PCJQCILYC679M 
UD5IP56IW (&/\/V 3)  

5,8 7,8-10,5 6-6,4 18,4-23,6 4,6 14,9-18,4 

+D5IP56IW P989D5V 
(7Q/V3) 

550 500-650 200 800-850 230 750-850 

+J5YP56IW Ð N7<7YBG Ð Ð Ð 7HD@F N7<7YBG 
+KDC5NJ9A589PLC 8<DL@DD 7><B@;HD@

@7D 
=?87A7D 7><B@;HD

@@7D 
=?87A7D 7><B@;HD@@7D 

&LQJ5675ULYC67LC 
685R6I89 

>;L<7S;E
F@789F 

@BJZNB@;D
/>;L<7S;E
F@789F 

>;L<7S7J@7
89F 

>;L<7S7J
@789F 

' ;L<7S7J@789F >;L<7S7J@789F/
@;OA7D 
@BJZNB@;D 

3L5D5QLYC675C 
J9AD5\CPLC 

=7O:7U@7 =7O:7U@7 $ D=7O:7U@7 @D=7O:7
U@7 

@D=7O:7U@7 @D=7O:7U@7 

!CA5PPKC 75DCN9PLM 
79YC6I89 UJ5BX7SLL 

=?87A;D 8<DL@;D @;OA;D @;OA;D $ ;OA;D @;OA;D 

;B5N6I85 8 
5NJ9^CPLL 

8<DL@DD N7<7YDD N7<7YDD N7<7YDD 8<DL@DD N7<7YDD 

F<, : Bonigter H., Bargman P., Biomass pretreatment by torrefication, France. 2006 
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 %JXBG 8ND:B M<7;O=7L89=D@@7>7 I;AEB MDEED9 M<DL89B=ED@B @B <;8. 10. 

!DN@7E7>;HD8A;D <BOE;H;G OB=;8G9 79 =;LB ;8M7EFOZD:7>7 8?<FG ; 9;MB >797=7>7 M<7LZA9B.  

3%< 10. @61;- "<'"&'(6 ,16'"$"7%B1<4%6 +,-#"& #:"%0&"/<,&- #1$$1,  

!DN@7E7>;G M<7;O=7L89=B 97ME;=@?N J<;AD97= (M<D887=B@;G) 8N7L@B 8 
><B@ZE;<7=B@;D:, @7 J7EDD M<789BG. .<; ;8M7EFO7=B@;; 8?<FG 8 :D@FY;:, HD: Z L<D=D8;@?, 
87LD<UB@;D: E;>@;@B (@BM<;:D<, B><78?<FD), L7JB=EGT98G 8=GOZTX;D A7:M7@D@9? (!" 2%). 
!"# $%&&'( )*'$+,-.. A =EBU@789; 8?<FG =?L=;>BT98G J7EDD 89<7>;D 9<DJ7=B@;G, HD: Z 
MDEED9: = 8EZHBD M<D=?YD@;G 14% =EBU@789; 8?<FG J<;AD9 @D LD<U;9 S7<:Z ; <B88?MBD98G.  

2, EFYBG M7MZEG<@789F MDEED9 7J_G8@GD98G ;N EZHY;:; M79<DJ;9DEF8A;:; 
ABHD89=B:; . .DEED9? 1->7 AEB88B (ÇJDE?DÈ) ;8M7EFOZT98G, = MD<=ZT 7HD<DLF, = MDHBN, 
AB:;@BN, @DJ7EFY;N ; 8<DL@;N A79EBN (L7 1 149) . +.Q A79E7= @B MDEED9BN 8789B=EGD9 85-
97%. 

.<7:?YED@@?D MDEED9? (Ç8D<?DÈ - J7EDD @;OA7>7 ABHD89=B, ;O L<D=D8@?N 79N7L7= 8 
A7<7K) ;8M7EFOZT98G = J7EDD :7X@?N Z89B@7=ABN (8=?YD 1 149) LEG 9DME78@BJUD@;G 
>7<7L8A;N :;A<7<BK7@7= ; M78DEA7=. QEG J7EFYDK CSSDA9;=@789; ;8M7EFOZT9 
A7:J;@;<7=B@@ZT =?<BJ79AZ 9DMEB ; CEDA9<7C@D<>;; (A7>D@D<BI;T). 

0BJ79? M7 87=D<YD@89=7=B@;T 9DN@7E7>;K 9=D<L7>7 J;797ME;=B ;LZ9 = @BM<B=ED@;; 
M7=?YD@;G +.Q 7J7<ZL7=B@;G LEG 8U;>B@;G, ZEZHYD@;G M79<DJ;9DEF8A;N 8=7K89= MDEED97= 
; J<;AD97=, 8@;UD@;G 897;:789; A7@DH@7>7 M<7LZA9B.  

%L@7K ;O M78EDL@;N OB<ZJDU@?N  <BO<BJ797A G=EGD98G  @7=BG, CSSDA9;=@BG  
C@D<>78JD<D>BTXBG 9DN@7E7>;G 7J<BJ79A; L<D=D8@7K J;7:B88? ; ;@?N =;L7= 8?<FG (XDM? 
;E; A7<?, B 9BAUD 87E7:?, 8D@B, 79N7L7= M<7;O=7L89=B <B89;9DEF@?N :B8DE, MD<D<BJ79A; 
8BNB<@7K 8=DAE?, !2% ; LBUD =8D=7O:7U@?N MEB89;A7=, B 9BAUD <BOE;H@?N 8:D8DK 9=D<L7K 
J;7:B88?) LEG M<7;O=7L89=B 9=D<L7>7 J;797ME;=B 2->7 M7A7ED@;G MZ9D: 97<<DS;ABI;;. 
!7<<DS;ABI;G - процесс Ç!"#$%#%È !"#$%"&' ("$)'**+, ,'-#./' (.& 0$*12!' /$&023', 
!"#"$%& '$"#(!)(# '$* #(+'($)#,$)- 200 -3200* ; B9:78SD<@7: LB=ED@;; = 9DHD@;D 30-90 
:;@Z9. Получаемый сухой остаток называют ÇJ;7Z>ED:È, D>7 ;O:DEFHBT9 ; ;O>79B=E;=BT9 
97<<DS;I;<7=B@@?D ><B@ZE? 9D:@7-A7<;H@D=7>7 I=D9B. 2;7Z>7EF :7UD9 ;8M7EFO7=B9F8G ; 
8B:7897G9DEF@7 AB 97ME;=7 ; ABA M<7LZA9,  ZEZHYBTX;K ME7L7<7L;D M7H=.  

#;:;HD8A;K B@BE;O 97<<DS;I;<7=B@@7K J;7:B88? M7ABOBE, H97 97<<DS;I;<7=B@@?D 
(ÇHD<@?DÈ) MDEED9? M<;7J<D9BT9 J7EFY;D 9DME79Z 8>7<B@;G, C@D<>7D:A789F ; ZEZHYD@@?D 
MB<B:D9<? >7<D@;G M7 8<B=@D@;T 8 9<BL;I;7@@?:; ÇJDE?:; È. *7A<BXBT98G 9BAUD OB9<B9? 
@B MD<D=7OAZ ; 8AEBL;<7=B@;D Ð MDEED9? :7>Z9 N<B@;9F8G LBUD M7L 79A<?9?: @DJ7: JDO 
7MB8@789; >@;D@;G, MED8@D=D@;G, <BOJZNB@;G ; <BO<ZYD@;G. 39; L7897;@89=B 787JD@@7 G=@7 
M<7G=EGT98G M<; 87=:D89@7: 8U;>B@;; 97<<DS;I;<7=B@@?N MDEED9 ; Z>EG @B !3*, @D 
9<DJZTXD: M<; C97: @; :7LD<@;OBI;; 9DN@7E7>;HD8A7K E;@;; M7LBH; 97ME;=B, @; 
Z89B@7=A; L7M7E@;9DEF@7K MDEED9@7K L<7J;EA; ;E; 79LDEF@7K 8;89D:? M7LBH; MDEED9. 
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Q7M7E@;9DEF@7K :79;=BI;DK LEG M<;:D@D@;G 97<<DS;ABI;; G=EGD98G =?87ABG 

CA7E7>;H@789F ;8M7EFO7=B@;G 97<<DS;I;<7=B@@?N MDEED9.  

QBEF@DKYDD <BO=;9;D 9DN@7E7>;; 97<<DS;ABI;; ;LD9 M7 MZ9; M<D7L7ED@;G DD 
@DL789B9A7=, = HB89@789;: 

- 8@;UD@;D L7E; E;>@;@B = M<7ID88D 97<<DS;ABI;; =?O?=BD9 @D7JN7L;:7 89F 
==7L;9F J;7E7>;HD8A;D BL>DO;=? = 8789B= J;7Z>EG M<; MDEED9;<7=B@;;, H97 
@D>B9;=@7 8ABO?=BD98G @B CA7@7:;AD ; CA7E7>;; 8U;>B@;G 

- =?87ABG HZ=89=;9DEF@789F A ABHD89=Z ; 7L@7<7L@789; 8?<FG, =?87ABG 7MB8@789F 
8B:7=78MEB:D@D@;G J;7Z>7EF@7K M?E; 

- 7тсутствие единого подхода к оснащению линии. Каждый производитель 
=?@ZULD@ 8B:7897G9DEF@7 <DYB9F M<7JED:Z 7M9;:;OBI;; MB<B:D9<7= 
97<<DS;ABI;; 

- M<7JED:? :B8Y9BJ;<7=B@;G M<; MD<DN7LD 79 M;E79@?N M<7DA97= A E;@;G: 
:7X@789FT J7EDD 10 97@@/HB8. 

.D<=7D :D897 = :;<D M7 A7E;HD89=Z A7:MB@;K ; >78ZLB<89=D@@?N ;@89;9Z97=, 
<BJ79BTX;N = 8SD<D <BO<BJ79A; <D@9BJDEF@?N 9DN@7E7>;K 97<<DS;ABI;; <BOE;H@?N =;L7= 
8?<FG, M<7H@7 ZLD<U;=BT9 $;LD<EB@L? (Eindhoven University of Technology, FoxCoal, 
Biomass Technology Group). 0BJ79? =DLZ98G 9BAUD = 'D<:B@;;, 4DE;A7J<;9B@;; ; ,=89<;; 
(DBFZ; RWE Innogy, Vattenfall AB, ,=89<;K8A;K @BZH@7-;88EDL7=B9DEF8A;K ;@89;9Z9 N;:;; 
; 9DN@;A; (OFI) ; L<.). 4 \=DI;; S;<:B BioEndev (Bio Energy Development North AB) @BHBEB 
<DBE;OBI;T M;E79@7>7 M<7DA9B M7 97<<DS;ABI;; J;7:B88? = 2008 >. /<B@IZO8ABG A7:MB@;G  
Biogreen <BO<BJ79BEB 9DN@7E7>;T 9D<:;HD8A7K MD<D<BJ79A; J;7:B88? ; 79N7L7= MZ9D: 
97<<DS;ABI;;, M;<7E;OB ; >BO;S;ABI;; 8 M<;:D@D@;D: OBMB9D@97=B@@7>7 CEDA9<;HD8A7>7 
@B><D=BTXD>7 =;@97=7>7 (Y@DA7=7>7) A7@=DKD<B ; 7J7<ZL7=B@;G LEG 9D<:77J<BJ79A; 
@B8?M@7>7 M<7LZA9B. 2<;9B@8ABG S;<:B Rotawave Biocoal Ltd. M<DLE7U;EB 9DN@7E7>;T, 
78@7=B@@ZT @B M<;@I;MD <BJ79? :;A<7=7E@7=7K MDH; LEG M7EZHD@;G J;7Z>EG (Microwave 
technology for biocoal), M7O=7EGTXZT ;O=EDAB9F ;O J;7:B88? 9=D<L7D 97<<DS;I;<7=B@@7D 
J;797ME;=7 ; 7<>B@;HD8A;D :B8EB. !DN@7E7>;G 78@7=B@B @B ;8M7EFO7=B@;; =?87A7HB8979@7>7 
CEDA9<7:B>@;9@7>7 =7OLDK89=;G @B 8?<FD, @BN7LGXDD8G = Z@;ABEF@7: AD<B:;HD8A7: 
JB<BJB@D, H97 M7O=7EGD9 M7LLD<U;=B9F = 8;89D:D =?87A79D:MD<B9Z<@?K <DU;:, 
:;@;:;O;<7=B9F CA8MEZB9BI;7@@?D <B8N7L? ; 7JD8MDH;=B9F @DJ7EFY;D >BJB<;9? 
M<7;O=7L89=B.  

$ 7=7D 9DN@7E7>;HD8A7D <DYD@;D, EDUBXDD =@D 8SD<? 97<<DS;ABI;;, @7 8=GOB@@7D 8 
;8M7EFO7=B@;D: <B89;9DEF@7K J;7:B88?, M<DLE7UD@7 <BO<BJ79H;AB:; ;O (O<B;EG. %@7 J?E7 
M<DL89B=ED@7 = =;LD OBMB9D@97=B@@7K C@D<>D9;HD8A7K 9DN@7E7>;; WJ Technologies, 
<DBE;OZD:7K = @7=?N L=ZN9BA9@?N M7<Y@D=?N L=;>B9DEGN, ;8M7EFOZTX;N =MD<=?D 
87OLB@@?K =;L 97ME;=B Ð 9=D<LZT B@BC<7J@ZT 97ME;=@ZT ABM8ZEZ W.J. Fuel, A797<BG 
M<7;O=7L;98G @B 78@7=D B@BC<7J@7>7 MEB89;S;I;<7=B@;G IDEETE7O@7K <B89;9DEF@7K 
J;7:B88? ; 79E;HBD98G @;OA7K 8DJD897;:789FT.  !DN@7E7>;G :7UD9 ;8M7EFO7=B9F8G = 
C@D<>D9;HD8A;N ; L=;>B9DEF@?N Z89B@7=ABN @B 9DME7=?N CEDA9<789B@I;GN, = 9<B@8M7<9@7: 
8DA97<D, = ÒODED@7KÓ C@D<>D9;AD ; 9.L. 

3.2.2. -LJ58KC I CTP5D5QLL UJ5LA85B6I89 \LB7 LT (V5I5JPKT) 
NL5I5UDL8  

[;LA;D :797<@?D J;797ME;=B M<7;O=7LG98G @B 78@7=D J;79DN@7E7>;HD8A7K 
A7@=D<8;; J;7:B88?.  



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

CH,

.
2BO7=?D 9DN@7E7>;; M7 M<7;O=7L89=Z J;797ME;=@?N M<7LZA97= (J;7L;ODEG ; 

J;7C9B@7EB) Y;<7A7 =@DL<D@? =7 :@7>;N 89<B@BN :;<B ; 89BJ;EF@7 7JD8MDH;=BT9 
M<7LZAI;DK :;<7=7K J;7C@D<>D9;HD8A;K <?@7A.  

3.2.2.1. 3L5BLACDW  

+ 78=7D@@?: ; Y;<7A7 M<;:D@;:?: 9DN@7E7>;G: M<7;O=7L89=B J;7L;ODEG 79@78G98G: 
I;AE;HD8ABG, JD8AB9BE;9;HD8ABG ; 8ZMD<A<;9;HD8ABG. 

%8@7=@BG 9DN@7E7>;G M<7;O=7L89=B J;7L;ODEG Ð I;AE;HD8ABG Ð OBAETHBD98G = 
MD<DC9D<;S;ABI;; :B8DE <B89;9DEF@7>7 ;E; U;=79@7>7 M<7;8N7ULD@;G :D9B@7E7: = 
M<;8Z989=;; XDE7H;, >;L<7A8;LB ABE;G ;E; @B9<;G 8 ;8M7EFO7=B@;D: AB9BE;OB97<B. &D>A;D 
S<BAI;; M<DL89B=EGT9 :D9;E-CS;< Ð J;7L;ODEF@7D 97ME;=7. !GUDE?D S<BAI;; Ð 
>E;ID<;@7=BG SBOB, ;O A797<7K  M78ED L7M7E@;9DEF@7K 7J<BJ79A; M7EZHBT9 ID@@?K M<7LZA9 
Ð >E;ID<;@. %@ :7UD9 M<;:D@G9F8G LEG M<7;O=7L89=B J;7C9B@7EB. [:? N, 7J<BOZTX;K8G = 
M<7ID88D M<7;O=7L89=B <B89;9DEF@7>7 :B8EB, ;8M7EFOZD98G = ABHD89=D A7<:B LEG 8A79B, H97 
M7O=7EGD9 J7EDD M7E@7 Z9;E;O;<7=B9F J;7:B88Z <B89D@;G ; 8@;O;9F 8DJD897;:789F 
M<7;O=7L89=B. 

'EB=@7D 79E;H;D JD8AB9BE;9;HD8A7K 9DN@7E7>;; OBAETHBD98G =7 ==DLD@;; = 
<DBAI;7@@ZT 8:D8F =8M7:7>B9DEF@7>7 <B89=7<;9DEG 9D9<B>;L<7SZ<B@B, H97 ZEZHYBD9 
=OB;:@ZT <B89=7<;:789F :D9B@7EB 8 :B8EB:;, Z:D@FYBD9 9D:MD<B9Z<Z ; M<7L7EU;9DEF@789F 
M<7ID88B C9D<;S;ABI;;. .7:;:7 C97>7, JDO ==DLD@;G AB9BE;OB97<B ZEZHYBD98G <BOLDED@;D @B 
S<BAI;; ; ;8AETHBD98G @D7JN7L;:789F = M<7:?=AD ; 8ZYAD M<7LZA9B.  

*ZMD<A<;9;HD8ABG 9DN@7E7>;G 8ZXD89=D@@7 79E;HBD98G 79 =8DN L<Z>;N <DU;:@?:; 
MB<B:D9<B:; M<7=DLD@;G M<7ID88B C9D<;S;ABI;; ; D>7 LE;9DEF@789FT (9BJE. 7). .7:;:7 
ZM7:G@Z9?N, ;8M7EFOZT98G ; L<Z>;D 9DN@7E7>;;. 

!-*$%?-  7.  

@:-&'%,1$2'(1 6-:-4,1:%<,%4% "<'"&'(6 ,16'"$"7%) #:"%0&"/<,&- *%"/%01$8  

3.2.2.2. 158KC ICTP5D5QLL NL5BLACDM 

0BO<BJ79AB ; M7G=ED@;D @7=?N 9DN@7E7>;K M<7;O=7L89=B J;7L;ODEG 7J_G8@GD98G 
89<D:ED@;D: ZK9; 79 ;8M7EFO7=B@;G M;XD=7>7 8?<FG ; 8@;O;9F 897;:789F M<7;O=7L89=B 
J;797ME;=@?N M<7LZA97=.   

QEG M7=?YD@;G ABHD89=B M7EZHBD:7>7 97ME;=B ;  M7=?YD@;G @B M7<GL7A 8A7<789; 
M<79DAB@;G <DBAI;; MD<DC9D<;S;ABI;; ;8M7EFOZT9, @BM<;:D<,  M<;@I;M 89<ZK@7K 
>;L<7L;@B:;HD8A7K ZEF9<BO=ZA7=7K =?87A7HB8979@7K ZM<B=EGD:7K AB=;9BI;; .  

QEG ZEZHYD@;G M79<DJ;9DEF8A;N 8=7K89= J;7L;ODEG <BO<BJB9?=BT98G @7=?D 8M787J? 
M7L>797=A; 8?<FG ; 7H;89A; >797=7>7 M<7LZA9B.  

4 M78EDL@;D >7L? =?YEB @B 89BL;T ;@LZ89<;BEF@7>7 ;8M7EFO7=B@;G 9DN@7E7>;G 
M7EZHD@;G >;L<77H;XD@@7>7 <B89;9DEF@7>7 :B8EB (HVO), A797<7D  M<7;O=7LG9 MZ9D: 
>;L<;<7=B@;G <B89;9DEF@?N :B8DE, U;=79@?N ; 79<BJ79B@@?N AZE;@B<@?N U;<7=. . 7 8=7;: 
8=7K89=B: 7@7 JE;OA7 L;ODEF@7:Z 97ME;=Z ; B=;BI;7@@7:Z AD<78;@Z ; M<;>7L@7 LEG 
8:DY;=B@;G 8 7J?H@?: 97ME;=7: = ETJ?N M<7M7<I;GN JDO :7L;S;ABI;; L=;>B9DEG (ÇL<7M-
;@È 97ME;=7). .7 8<B=@D@;T 8 9<BL;I;7@@?: J;7L;ODED: D>7 =7O:7U@7 ;8M7EFO7=B9F M<; 
J7EDD @;OA;N 9D:MD<B9Z<BN, M<; N<B@D@;; 7@7 89BJ;EF@7 ; @D M7L=D<UD@7 :;A<7J@7K 

"CTP5D5QLM "CVUCJ9IXJ9  
(0!)  

/98DCPLC  
(9IV.)  

)9I9DLA9I5J  /DLICDWP56IW 
OICJL[L79SLL 

:L7DLYC679M 65 Ð + 79 20 :;@ L7 
@D8A.HB87= 

3C679I9DLILYC679M 30 Ð Ð 5-10 :;@ 
!XUCJ7JLILYC679M 350-400 80 Ð 3-5 :;@ 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

DI,

.

.
A7@9B:;@BI;;.  

%8=B;=BT98G 9BAUD @7=?D 9DN@7E7>;; M7EZHD@;G J;7L;ODEG @B 78@7=D 8;@9DO->BOB ABA 
M<7LZA9B >BO;S;ABI;; J;7:B88? 8 M<;:D@D@;D:  M<7ID88B /;YD<B-!<7MYB (;E; FT -L;ODEF), 
B 9BAUD HTU-L;ODEF ;O J;7@DS9; (#"/:"*'11 <;. <,:. 58).  

$B L7A7::D<HD8A7K ;E; <B@@DK A7::D<HD8A7K 89BL;; @BN7L;98G ;  <GL 8EDLZTX;N 
J;797ME;=@?N 9DN@7E7>;K: 

- ; 8M7EFO7=B@;D SD<:D@97= LEG MD<D<BJ79A; @;OA7ABHD89=D@@?N =;L7= 8?<FG, = 97: 
H;8ED =EBU@7>7 8?<FG ; D>7 7J<BJ79A; M<; @;OA7K 9D:MD<B9Z<D JDO @D7JN7L;:789; 
@DK9<BE;OBI;; A;8E79?  LEG 87A<BXD@;G 87LD<UB@;G 8=7J7L@?N U;<@?N A;8E79 = 
8?<FD; 

- 87OLB@;D ; ;8M7EFO7=B@;D @7=?N AB9BE;OB97<7= ; J;7AB9BE;OB97<7=, M7=?YBTX;N 
CSSDA9;=@789F A7@=D<8;7@@?N M<7ID887=;   

- M<D7J<BO7=B@;D =7L7<B89=7<;:?N 8BNB<7= = =7L7<7L 8 ;8M7EFO7=B@;D: =7L@7K SBO? 
<;S7<:;@>B, B OB9D:, 8 M7:7XFT AB9BE;OB Ð = BEAB@? Ð 78@7=@?D Z>ED=7L7<7L?, 
A797<?D ;8M7EFOZT98G  LEG M<7;O=7L89=B >BO7E;@B, L;ODEG ; B=;BI;7@@7>7 97ME;=B; 

- ;8M7EFO7=B@;D >D@@7:7L;S;I;<7=B@@?N :;A<77<>B@;O:7= LEG M7=?YD@;G A7@=D<8;; 
8BNB<7= = Z>ED=7L7<7L? ; OB9D: Ð = 8;@9D9;HD8A;K L;ODEF.   

- 87OLB@;D >D@@7:7L;S;I;<7=B@@?N :;A<77<>B@;O:7= LEG M<G:7>7 M7EZHD@;G 
J;7L;ODEG.  

- <BO<BJ79AB 8MDI;BEF@?N 8;89D: 8 M<;:D@D@;D:  :D97L7= 8;@9D9;HD8A7K J;7E7>;; LEG 
<DYD@;G A7@A<D9@?N OBLBH (@BM<;:D<,  8 87OLB@;D: 8;@9D9;HD8A7K 8;89D:? DSRS  - 
ÇDynamic sensor-regulator systemÈ - L;@B:;HD8A;K LB9H;A-<D>ZEG97< 8;89D:? - 89BE7 
=7O:7U@?: <D>ZE;<7=B9F :D9BJ7E;HD8A;D M<7ID88? :;A<77<>B@;O:7= = J;7<DBA97<D 
LEG M7=?YD@;G 87LD<UB@;G U;<@?N A;8E79 ; 7J_D:B A7@DH@7>7 M<7LZA9B @B =?N7LD).  

%87J7D O@BHD@;D M<;LBD98G <BO<BJ79AD 9DN@7E7>;K M<7;O=7L89=B J;7L;ODEG @B 78@7=D 
J;7:B88? S7978;@9DO;<ZTX;N :;A<77<>B@;O:7=. 6@BH;9DEF@?D Z8MDN; ; =@DL<D@HD8A;D 
MD<8MDA9;=? C97>7 @BM<B=ED@;G M7L<7J@7 M<DL89B=ED@?  @B 89<. 53. 

3.2.2.3. 3L5OI9P5D 1-Q5 U575DCPLM 

!DN@7E7>;; M<7;O=7L89=B 
J;7C9B@7EB 79@78G98G A ><ZMMD 
9DN@7E7>;K J;7N;:;HD8A7K A7@=D<8;; 
J;7:B88?. 4 OB=;8;:789; 79 
MD<D<BJB9?=BD:7K J;7:B88? 
9DN@7E7>;; 79@78G9 A 1-:Z, 2 -:Z ; 3 -:Z 
M7A7ED@;G: (<;8. 9).  

3%<. 11. K'1:71,%B1<4-8 
+>>14,%&'"<,2 *%";-<<( ,:16 #"4"$1'%) 
*%","#$%&- 

2;7C9B@7E 1->7 M7A7ED@;G 
M<7;O=7L;98G ;O 8BNB<787LD<UBXD>7 ; 

A<BN:BE;897>7 M;XD=7>7 8?<FG (OD<@7=?D AZEF9Z<?, 8BNB<@BG 8=DAEB, 8BNB<@?K 9<789@;A ; 
9.L.). .<; MD<D<BJ79AD 8BNB<787LD<UBXD>7 8?<FG @B MD<=7K 89BL;; M<7;O=7L;98G CA89<BAI;G 
8BNB<B, OB9D: 78ZXD89=EGD98G SD<:D@9BI;7@@7D 8J<BU;=B@;D, MD<D>7@AB @B 
<DA9;S;ABI;7@@?N A7E7@@BN  ; 7JDO=7U;=B@;D. !DN@7E7>;G M<7;O=7L89=B J;7C9B@7EB ;O 
A<BN:BE787LD<UBXD>7 8?<FG M<DLM7EB>BD9 M<DL=B<;9DEF@ZT M7L>797=AZ J;7:B88?  MZ9D: 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

D@,

.
;O:DEFHD@; G ; =7L@7-9D<:;HD8A7K 7J<BJ79A;, 78BNB<;=B@;D M7L LDK89=;D: 8MDI;BEF@?N 
SD<:D@97=, LBEDD ;8M7EFOZD98G 7JXBG 9DN@7E7>;HD8ABG 8ND:B, ABA ; = 8EZHBD MD<D<BJ79A; 
8BNB<787LD<UBXD>7 8?<FG.  

6B <ZJDU7: M<7;O=7L89=7 J;7C9B@7EB 1->7 M7A7ED@;G ;O M;XD=?N 
8DEF8A7N7OGK89=D@@?N AZEF9Z< N7<7Y7 78=7D@7, @7 8H;9BD98G :BE7MD<8MDA9;=@?: = 8;EZ 
=7O@;ABTXDK A7@AZ<D@I;; OB 8DEF8A7N7OGK89=D@@?D ME7XBL; ; M;XD=?D <D8Z<8?, ;, ABA 
8EDL89=;D, Z><7O? M<7L7=7EF89=D@@7K JDO7MB8@789; . !D: @D :D@DD, L7 :B8Y9BJ@7>7 
=@DL<D@;G 9DN@7E7>;K 8EDLZTX;N M7A7ED@;K <BJ79B 8 LB@@7K ><ZMM7K M<7:?YED@@7 
78=7D@@?N 9DN@7E7>;K  JZLD9 M<7L7EUB9F8G 8 IDEFT 87=D<YD@89=7=B@;G 9DN@7E7>;HD8A;N 
M<7ID887= LEG  8@;UD@;G 897;:789; A7@DH@?N M<7LZA97=. 

3.2.2.4. 3L5OI9P5D L I5UDL8PKC UJ5BX7IK 2-Q5 U575DCPLM 

+ 78@7=@?: =;LB: J;797ME;= 2->7 M7A7ED@;G  79@78G98G IDEETE7O@?K J;7C9B@7E ; @B 
D>7 78@7=D - J;7 -3!23 (C9;E -9<D9-JZ9;E7=?K CS;<), J;7JZ9B@7E, J;7JD@O;@, J;7@DS9F ;O 
J;7:B88? ; 7<>B@;HD8A;N 79N7L7=, J;7:D9B@7E ; D>7 M<7;O=7L@?D J;7-1!23 (:D9;E -9<D9-
JZ9;E7=?K CS;<) ; J;7-Q13 (L;:D9;ECS;<).   

(8M7EFO7=B@;D @DM;XD=?N =;L7= 8?<FG G=EGD98G >EB=@?: M<D;:ZXD89=7: 
J;797ME;=B 2->7 M7A7ED@;G. 

.7:;:7 C97>7 , 9DN@7E7>;; 2->7 M7A7ED@;G 7JD8MDH;=BT9: 

- @B 30-40% J7EDD =?87AZT CSSDA9;=@789F M<7;O=7L89=B; 

- 8ZXD89=D@@7D 87A<BXD@;D (L7 90%) =?J<787= @DA797<?N =;L7= MB<@;A7=?N >BO7= (Z 
J;797ME;=B 1->7 M7A7ED@;G Ñ  @B 50%). 

2EB>7LB<G <BO<BJ79AD Y;<7A7>7 8MDA9<B 9DN@7E7>;K ; :D<B: >78ZLB<89=D@@7K 
M7LLD<UA; = :;<7=7: 8D>:D@9D J;7C9B@7EB 2->7 M7A7ED@;G ZUD 78ZXD89=EGT98G MD<=?D 
M;E79@?D M<7DA9?. RD@B @B J;797ME;=B 2->7 M7A7ED@;G, ABA 79:DHBE78F =?YD,  M7AB @D 
G=EGD98G A7@AZ<D@978M787J@7K, @7 8 Z=DE;HD@;D: A7E;HD89=B M<DLM<;G9;K ; 
Z87=D<YD@89=7=B@;D: 9DN@7E7>;K = JE;UBKY;D >7L? 7@B :7UD9 M<;JE;O;9F8G A UDEBD:7:Z 
Z<7=@T. 

4 ABHD89=D 8?<FG LEG MD<D<BJ79A; = J;7C9B@7E 2->7 M7A7ED@;G ;8M7EFOZD98G 
E;>@7IDEETE7O@BG J;7:B88B, M7EZHBD:BG ;O 9BA7>7 @DM;XD=7>7 8?<FG, ABA L<D=D8;@B, 
79N7L? <B89D@;D=7L89=B, C@D<>D9;HD8A;D AZEF9Z<? ; L<. &;>@7IDEETE7OB C@D<>D9;HD8A; 
CSSDA9;=@DD J;7:B88?, M<;:D@GD:7K LEG M<7;O=7L89=B J;797ME;= 1->7 M7A7ED@;G, N79G 7@B 
>7<BOL7 J7EDD Z897KH;=B A <B8XDMED@;T (M7 8<B=@D@;T 8 A<BN:BE7: ; 8BNB<7:), H97 
9<DJZD9 8MDI;BEF@7K M<DLM<7;O=7L89=D@@7K 7J<BJ79A;2 LEG LDM7E;:D<;OBI;; IDEETE7O? ; 
>D:;IDEETE7O? L7 :7@7:D<7=, A797<?D OB9D: SD<:D@9;<ZT98G L<7UUB:; ; JBA9D<;G:; @B 
9DN UD M<;@I;MBN, H97 ; M<; M<7;O=7L89=D J;7C9B@7EB 1->7 M7A7ED@;G.  

&;>@;@ ABA M7J7H@?K M<7LZA9, A797<?K @D M7L=D<>BD98G LD89<ZAI;;, :7UD9 
Z9;E;O;<7=B9F8G 9D<:7N;:;HD8A; ; ;8M7EFO7=B9F8G ABA Z>ED<7L@7-@DK9<BEF@7D 97ME;=7 LEG 
M<7;O=7L89=B 9DME7=7K ; CEDA9<;HD8A7K C@D<>;; LEG E7ABEF@7>7 M<;:D@D@;G3.  

$BE;H;D = L<D=D8@?N >;L<7E;OB9BN (;E; SD<:D@97E;OB9BN) MD@97O@?N 8BNB<7= 

.............................................................
A.*97;:789F M<7;O=7L89=B M7=?YBD98G OB 8HD9 @D7JN7L;:789;  L7M7E@;9DEF@7>7 C9BMB M<; MD<D<BJ79AD 9BA7>7 
8?<FG Ð A;8E79@7:,  SD<:D@9B9;=@7: ;E; >;L<79D<:BEF@7: >;L<7E;OD - LEG M<D7L7ED@;G 9<ZL@789; ;O=EDHD@;G 
M7EDO@?N =DXD89= ;O L<D=D8@7K ;E; =7E7A@;897K J;7:B88?, >LD IDED=?D A7:M7@D@9? - 8BNB<B - ÒOBMD<9?Ó = 
E;>@;@, M7E;8BNB<;L? >D:;IDEETE7OZ ; IDEETE7OZ, 87LD<UBX;D8G = AED97H@7K 89D@AD <B89D@;K..
3  &;>@;@ 9BAUD =7O:7U@7 ;8M7EFO7=B9F LEG M<7;O=7L89=B MDEED9, ;O 1 9 E;>@;@B M7EZHBT9 L7 1 9 
=?87A7ABE7<;K@7>7 9=D<L7>7 97ME;=B 
.
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;8AETHBD9 =7O:7U@789F ;N 8J<BU;=B@;G = J;7C9B@7E 7J?H@7 M<;:D@GD:?:; L<7UUB:; ;  
=7O@;ABD9 @D7JN7L;:789F = M7LJ7<D 8MDI;BEF@?N =;L7= L<7UUDM7L7J@?N ><;J7= <7LB 
Pachizolen, Candida ;E; = 87OLB@;; >D@@7:7L;S;I;<7=B@@?N Y9B::7=. !BA, ;8AZ889=D@@7 
8A7@89<Z;<7=B@@?K Y9B:: L<7UUDK Saccharomyces cereviseae, = A797<?K J?E ==DLD@ >D@ 
Z9;E;OBI;; A8;E7O? ;O L<7UUDK Pichi- pastoris, 7JD8MDH;E Z=DE;HD@;D =?N7LB J;7C9B@7EB 
@B L<D=D8@?N >;L<7E;OB9BN  @B 40%. 

$B<GLZ 8 SD<:D@9B9;=@?: 78BNB<;=B@;D: IDEETE7O787LD<UBXD>7 8?<FG =7O:7U@B ; 
M<G:BG :;A<7J@BG A7@=D<8;G = J;7C9B@7E. 4 *\, (Joint BioEnergy Institute), @BM<;:D<, 
ZLBE78F  87OLB9F >D@@7:7L;S;I;<7=B@@ZT JBA9D<;T E. coli, 8M787J@ZT 7L@7=<D:D@@7 
78BNB<;=B9F ;  IDEETE7O7- ; >D:;IDEETE7O787LD<UBXDD 8?<F^ ; 8J<BU;=B9F 7J<BOZTX;D8G 
8BNB<B = C9B@7E. 

27EFY7K ;@9D<D8 M<DL89B=EGT9 7<;>;@BEF@?D M7LN7L?, 87<;D@9;<7=B@@?D, 
@BM<;:D<, @B M<7;O=7L89=7 J;7C9B@7EB ;O ETJ7>7 7<>B@;HD8A7>7 8?<FG (@D 97EFA7 
J;7E7>;HD8A7>7). !BA, M7 7L@7K ;O @7=?N 9DN@7E7>;K, 8;@9DO->BO, M7EZHBD:?K 8 M<;:D@D@;D:  
:D97L7= 9D<:7AB9BE;9;HD8A7K A7@=D<8;;, M7L=D<>BD98G LBEF@DKYDK MD<D<BJ79AD = 
J;7<DBA97<D 8MDI;BEF@?:; JBA9D<;G:;. ( 8M7EFOZG 8;@9DO->BO = ABHD89=D Z>ED<7L@7>7 
8ZJ89<B9B = B@BC<7J@?N Z8E7=;GN, 7@; M<7LZI;<ZT9 C9B@7E JDO  M7J7H@?N M<;:D8DK.  

3.2.2.5. 3L5NXI9P5D 1-Q5 L 2-Q5 U575DCPLR 

27EFY7K M<7><D88 L789;>@Z9 = 7JEB89; <BO<BJ79A; 87=<D:D@@?N 9DN@7E7>;K 
M7EZHD@;G ; 9BA7>7 MD<8MDA9;=@7>7 8 97HA; O<D@;G M79<DJ;9DEF8A;N NB<BA9D<;89;A, ABA  
J;7JZ9B@7E. !<BL;I;7@@BG SD<:D@9BI;G ,23 (8 M7EZHD@;D: BID97@B, JZ9B@7EB, C9B@7EB) 
8BNB<787LD<UBXD>7 8?<FG 8 M7:7XFT JBA9D<;K Clostridium acetobutylicum Ð 7L;@ ;O MD<=?N 
M<7ID887=, M<;:D@D@@?N DXD = @BHBED XX =DAB LEG M<7:?YED@@7>7 =?MZ8AB JZ9B@7EB. 
%L@BA7 SD<:D@9BI;G LE;9DEF@7D =<D:G 789B=BEB8F  8E7U@?: ; 9<ZL@7ZM<B=EGD:?: 
M<7ID887: 8 @;OA;: =?N7L7: JZ9B@7EB. 4 2004 >. = *\, J?E M7EZHD@ Y9B:: Clostridium 
beijerinkii ; 87OLB@B @7=BG 9DN@7E7>;G M<7;O=7L89=B JZ9B@7EB @B 78@7=D MD<D<BJ79A; 
AZAZ<ZO?, A797<BG @BYEB Y;<7A7D M<;:D@D@;D. *D>7L@G = *\, 9BAUD OBMB9D@97=B@B 
9DN@7E7>;G A7:MB@;;  Environmental Energy -  M7EZHD@;G @B 78@7=D @DM<D<?=@7>7 
L=ZN89ZMD@HB97>7 B@BC<7J@7>7 SD<:D@9BI;7@@7>7 M<7ID88B JZ9B@7EB ; L<Z>;N 7<>B@;HD8A;N 
<B89=7<;9DEDK 8 ;8M7EFO7=B@;D: L=ZN <BOE;H@?N Y9B::7= JBA9D<;K Clostridium 
acetobutylicum ; Clostridium tyrobutyricum. !DN@7E7>;G M7O=7EGD9 M7EZH;9F 7M9;:BEF@ZT 
M<7;O=7L;9DEF@789F JZ9B@7EB 4,64 >/E/H ; =?N7L 42% 79 =D8B >ETA7O? (2,5 >BEE7@7= @B 
JZYDEF OD<@B). *MDI;BE;89? C97K A7:MB@;; OBG=EGT9, H97 @B ;N CA8MD<;:D@9BEF@7K 
Z89B@7=AD :7U@7 M<7;O=7L;9F J;7JZ9B@7E ;O =8D>7, H97 <B89D9 @B OD:@7: YB<D. QEG 97>7, 
H97J? 8LDEB9F BID9;@7JZ9;E7=7D J<7UD@;D CA7@7:;HD8A; =?>7L@?: = 87=<D:D@@?N 
Z8E7=;GN, @D7JN7L;:? Y9B::? JBA9D<;K, <B89ZX;D @B L789ZM@7: ; LDYD=7: 8?<FD.  

QEG 97>7, H97J? 8LDEB9F BID9;@7JZ9;E7=7D J<7UD@;D CA7@7:;HD8A; =?>7L@?: = 
87=<D:D@@?N Z8E7=;GN, @D7JN7L;:? Y9B::? JBA9D<;K, <B89ZX;D @B L789ZM@7: ; LDYD=7: 
8?<FD. $B 8:D@Z 9DN@7E7>;G: 8 A<7N:BE87LD<UBX;: 8?<FD: (MYD@;IDK, AZAZ<ZO7K, 
8BNB<@?: 9<789@;A7:, 8=DAE7K) M<;N7LG9 9DN@7E7>;; 2->7 M7A7ED@;G - @B 78@7=D 
IDEETE7O787LD<UBXD>7 8?<FG. 0BO<BJB9?=BT98G ;@9D><;<7=B@@?D M<7ID88?: @BM<;:D<, 
HD9?<DN89BL;K@BG 9DN@7E7>;G M<7;O=7L89=B JZ9B@7EB @B 78@7=D IDEETE7O787LD<UBX;N 
8DEF8A7N7OGK89=D@@?N 79N7L7=, =AETHBD9:  MD<=7@BHBEF@ZT 7J<BJ79AZ LEG ZLBED@;G 
E;>@;@B; SD<:D@9B9;=@?K >;L<7E;O >D:;IDEETE7O? ; IDEETE7O? @B M<789?D >DA87O@?D ; 
MD@97O@?D 8BNB<B; SD<:D@9BI;T M<789?N 8BNB<7= = JZ9B@7E 8 ;8M7EFO7=B@;D: H;897K 
AZEF9Z<? Clostridium beijerinckii P206. %87JD@@789F M<7ID88B = 97:, H97 M78EDL@;D 9<; C9BMB 
78ZXD89=EGT98G = 7L@7: <DBA97<D. %M9;:;OBI;G LB@@7K 9DN@7E7>;; ;LD9 = @BM<B=ED@;; 
M7=?YD@;G <D@9BJDEF@789; C9BMB >;L<7E;OB MZ9D: OB:D@? L7<7>7897GX;N SD<:D@97= @B 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

DB,

.
8:DYB@@ZT AZEF9Z<Z :;A<77<>B@;O:7=.  

(O L<Z>;N @BM<B=ED@;K M7;8AB = C97K 7JEB89; =DLZ98G ;88EDL7=B@;G M7 <BO<BJ79AD 
:D:J<B@@7>7 M<7ID88B LEG J7EDD CSSDA9;=@7>7 =?LDED@;G JZ9B@7EB ;O SD<:D@9BI;7@@7K 
8<DL? ; 87OLB@;G J7EDD M<7;O=7L;9DEF@?N JZ9B@7E7=?N J;7<DBA97<7=. QEG 8@;UD@;G 
897;:7 89; A7@DH@7>7 M<7LZA9B MD<DN7LG9, = HB89@789;,  @B ;8M7EFO7=B@;D J7EDD 
CA7@7:;H@?N 8?<FD=?N <D8Z<87= (@BM<;:D<, 8DEF8A7N7OGK89=D@@?D 79N7L?) ;  M<;:D@GT9 
8L=7D@@?D J;7<DBA97<? 8 ;::7J;E;O7=B@@?:; AED9AB:; @DM<D<?=@7>7 LDK89=;G, H97 
O@BH;9DEF@7 Z=DE;H;=BD9 =?N7L JZ9B@7EB 8 L7M7E@;9DEF@?: M7EZHD@;D: =7L7<7LB = 
ABHD89=D M7J7H@7>7 M<7LZA9B.  

!-4%;  "*:-0";, #1:<#14,%&'(1 , 16'"$"7%% #:"%0&"/<,&- *%","#$%&- 2-7" #"4"$1'%8 
(*%"+,-'"$- % *%"*A,-'"$-)  '-6"/8,<8 '- :-0$%B'(6 <,-/%86 7","& '"<,% 4 ;-<G,-*'";A  
#:"%0&"/<,&A. ."$2G%'<,&" <-;(6 +4"'";%B1<4% #1:<#14,%&'(6 '-6"/8,<8 B-<,%B'"  '- 
+,-#1  '-AB'(6 %<<$1/"&-'%) %$% :-''1) 4";;1:?%-$%0-?%%, &<$1/<,&%1 B17" ;%:"&") :('"4 
*%","#$%& 2-7" #"4"$1'%8 4 '-<,"8E1;A ;";1',A ,"$24" ' -B%'-1, >":;%:"&-,2<8 %  
%;11, <:1/'1 <:"B'AI #1:<#14,%&A /$8 -4,%&'"7"  :-0&%,%8.  

F<#"$20"&-'%1 '"&(6 &%/"& *%";-<<( #"0&"$81, <"0/-&-,2  1E1 *"$11 <"&1:G1''(1 
,16'"$"7 %% % #:"/A4,(: *%","#$%&- 3-7",  4-7" % 5-7" #"4"$1'%). 

3.2.2.6. 3L5I5UDL89 3-Q5 U575DCPLM 

3-D M7A7ED@;D J;797ME;= (J;7L;ODEF ; J;7C9B@7E) 78@7=?=BD98G @B  MD<D<BJ79AD 
C@D<>7@B8?XD@@7K J;7:B88? = =;LD S7979<7S@?N :;A<7=7L7<78EDK. + =BU@DKY;: 
M<D;:ZXD89=B: :;A<7=7L7<78EDK 79@78;98G 798Z989=;D M<; ;N AZEF9;=;<7=B@;; 
A7@AZ<D@I;; 8 8DEFN7OM<7;O=7L;9DEG:; OB OD:ET ; 8 M;XD=7K M<7:?YED@@789FT - OB 8?<FD,  
M<; C97: @D @B@78;98G ZXD<J OBMB8B: M;9FD=7K =7L?, ED8B: ; ODED@?: @B8BULD@;G:. 
(8AETH;9DEF@7 =?87ABG 8M787J@789F :;A<7=7L7<78EDK A 8=GO?=B@;T B9:78SD<@7>7 
Z>EDA;8E7>7 >BOB  87A<BXBD9 MB<@;A7=?K CSSDA9 ; M7E7UD@B = 78@7=Z :D97LB 7H;89A; 
M<7:?YED@@?N =?J<787= M<; <BJ79D CEDA9<789B@I;K.  

+BA 8EDLZD9 ;O <;8.11, M7 C@D<>D9;HD8A7K CSSDA9;=@789; J;7:B88? 7@; G=EGT98G 
Ò9DN@7E7>;G:; =?J7<BÓ: ZLDEF@BG M<7LZA9;=@789F :;A<7=7L7<78EDK = <B8HD9D @B ME7XBLF = 
8<DL@D: @B 2-3 M7<GLAB =?YD  = 8<B=@D@;; 8 8DEF8A7N7OGK89=D@@?:; AZEF9Z<B:;, B 
9DN@7E7>;G M<7;O=7L89=B J;797ME;=B ;:DD9  :;@;:BEF@7D A7E;HD89=7 M<7:DUZ97H@?N 
C9BM7=.  

QEG @B<BJ79A; C@D<>7@B8?XD@@7K J;7:B88? =  M<7:?YED@@?N 7J_D:BN M<7;O=7LG9 
AZEF9;=;<7=B@;D :;A<7=7L7<78EDK 8 =?87A;: 87LD<UB@;D: E;M;L7= = 79A<?9?N M<ZLBN 
E;J7 = OBA<?9?N S797J;7<DBA97<BN (<;8. 12). +BUL?K ;O M7LN7L7= ;:DD9 8=7; L7897;@89=B ;  

3%<. 12.  C:A#'1)G%) & ;%:1 >","*%":1-4,": 0-4:(,"7" ,%#- (J"$2><*A:7, =1:;-'%8) & &%/1 500 4; 
,:A* "*E%; "*V1;"; 700 ; 3 #:"%0&"/%, 100 , *%";-<<( %0 &"/":"<$1) & 7"/.  
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@DL789B9A;, 7L@BA7 OBA<?9?D 8;89D:? =?>EGLG9 M<DLM7H9;9DEF@DD M7 =?N7LZ J;7:B88?, 
787JD@@7 LEG 89<B@ 87 8E7U@?:; AE;:B9;HD8A;:; Z8E7=;G:;, @7 7@; Z89ZMBT9 M7 
C@D<>7OB9<B9@789; @B M<7ID88? AZEF9;=;<7=B@;G.  (8M7EFOZT98G S797J;7<DBA97<? 
<BOE;H@7K A7@S;>Z<BI;;, @7, ABA M<B=;E7, ;N A7@89<ZA9;=@ZT 78@7=Z 8789B=EGD9 A7:MEDA8 
M<G:?N ;E; ;O7>@Z9?N 9<ZJ-AB:D< ;O MEB89;AB ;E; 89DAEB, >LD M<7;8N7L;9 =?<BX;=B@;D 
:;A<7=7L7<78EDK = A7@9<7E;<ZD:?N Z8E7=;GN.  

3A7@7:;HD8A; ; CA7E7>;HD8A; CSSDA9;=@7 =?<BX;=B9F :;A<7=7L7<78E; ; = 
S797J;7<DBA97<BN, ; = 79A<?9?N =7L7^:BN =JE;O; 79 !3R ABA ;897H@;A7=  Z>EDA;8E7>7 >BOB 
; @;OA7M79D@I;BEF@7>7 8J<787=7>7 9DMEB. QEG M7=?YD@;G 7J_D:7= =?N7LB J;7:B88? 
87OLBT9 >D@@7:7L;S;I;<7=B@@?D Y9B:: ? 8 =?87A;: 87LD<UB@;D: E;M;L7=. $BM<;:D<, 
M7EZHD@ @7=?K Y9B:: Chlorella protothecoides, 8M787J@?K @BABME;=B9F E;M;L7= = 4 <BOB 
J7EFYD, HD: M<; B=979<7S@7: AZEF9;=;<7=B@;;. .

%8@7=@7K MZ9F MD<D<BJ79A; J;7:B88? ;O =7L7<78EDK Ð M<7;O=7L89=7 J;7L;ODEG MZ9D: 
AB9BE;9;HD8A7K >;L<77J<BJ79A; ; ÇODED@7>7È >BO7E;@B - @B 78@7=D AB9BE;9;HD8A7>7 A<DA;@>B 
:B8DE. Q<Z>BG S<BAI;G Ð AB<J7>;L<B97= Ð :D@DD C@D<>D9;HD8A; CSSDA9;=@B, HD: E;M;L?, @7 
:7UD9 J?9F Z8MDY@7 ;8M7EFO7=B@B LEG M<7;O=7L89=B <BOE;H@?N =;L7= 97ME;=B Ð @BM<;:D<, 
C9B@7EB, JZ9B@7EB, B=;BI;7@@7>7 97ME;=B. %89B9A; ; 79N7L? J;7:B88?, 7J<BOZTX;D8G M78ED 
CA89<B>;<7=B@;G, :7>Z9 MD<D<BJB9?=B9F8G MZ9D: B@BC<7J@7>7 J<7UD@;G = J;7>BO ;E; 
9D<:7N;:;HD8A;: :D97L7: Ð =  8;@9DO->BO, B 9BAUD = 87MZ989=ZTX;D ID@@?D M<7LZA9?, 
SB<:BID=9;HD8A;D 8ZJ89B@I;;, 2,Q?, A7<:B LEG U;=79@?N ; L<. (9DN@7E7>;G 
J;7<DSBK@;@>B) 

27EDD M7E@BG M<BA9;HD8ABG <DBE;OBI;G C@D<>D9;HD8A7>7 M79D@I;BEB J;7:B88? 
:;A<7=7L7<78EDK 9<DJZD9 L7M7E@;9DEF@?N ;88EDL7=B@;K @D 97EFA7 = 7JEB89; 9DN@7E7>;K 
AZEF9;=;<7=B@;G, =?LDED@;G ; >EZJ7A7K MD<D<BJ79A; J;7:B88?, @7 ; = 8SD<D 
SZ@LB:D@9BEF@7K J;7E7>;;, = HB89@789;, >D@D9;A; ; >D@@7K ;@UD@D<;;, S;O;7E7>;; ; 
<D>ZEGI;; =@Z9<;AED97H@?N J;7N;:;HD8A;N M<7ID887=. * C97K IDEFT M<7=7LG98G 
;88EDL7=B@;G M7  ;@9D@8;S;ABI;; M<7ID88B M<7;O=7L89=B :;A<7=7L7<78EDK ; <BO<BJ79AD 
@7=?N Y9B::7= ; 9DN@7E7>;K M7EZHD@;G IDED=?N M<7LZA97=. $BM<;:D<, = *\,  <BO<BJ79B@ 
7<;>;@BEF@?K 8M787J 79LDED@;G E;M;L7= ; U;<@?N A;8E79 79 =7L7<78ED=?N AED97A Ð 
M<7LZID@97= JDO M7=<DULD@;G 8B:;N AED97A, H97 M7O=7EGD9 =7O=<BXB9F ;N 7J<B9@7 = 
J;7<DBA97< (8M787J ÇnanoformingÈ). QEG C97>7 ;8M7EFOZT9 8MDI;BEF@?K :DO7M7<;89?K 
@B@787<JD@9 8 M78EDLZTX;: D>7 79LDED@;D: ; ;O=EDHD@;D: ;O @D>7 :B8EB 8 M7:7XFT 
8MDI;BEF@7>7 AB9BE;OB97<B Catilin. !DN@7E7>;G M7O=7EGD9 @B<BJB9?=B9F = >7L 8 1 >B =7L@7K 
M7=D<N@789; J;7L;ODEF 7J_D:7: L7 15 : 3. , M<; ;8AZ889=D@@7: AZEF9;=;<7=B@;; 
7L@7AED97H@7K :;A<7=7L7<78E; Botryococcus  braunii, A797<BG :7UD9 @BABME;=B9F L7 80% 
Z>ED=7L7<7L7=, ;O J;7:B88?  : D97L7: >;L<7A<DA;@>B M7EZHBT9 65% >BO7E;@B, 15% 
B=;B97ME;=B ; 3% :B8DE. 0BO<BJB9?=BT98G  9BAUD @7=?D =;L? AB9BE;OB97<7=,  @DL7<7>;D 
:D97L? AZEF9;=;<7=B@;G =7L7<78EDK = 897H@?N =7LBN ; L<. 

6@BH;9DEF@?K M79D@I;BE M7 8@;UD@;T 897;:789; A7@DH@?N M<7LZA97= :7UD9 J?9F 
<DBE;O7=B@ MZ9D: A7@89<ZA9;=@?N Z87=D<YD@89=7=B@;K S797J;7<DBA97<7= (@BM<;:D<, 
J;7CEDA9<7:B>@;9@?K Z8A7<;9DEF M<7ID88B AZEF9;=;<7=B@;G =7L7<78EDK M7O=7EGD9 
O@BH;9DEF@7 87A<B9;9F =<D:G ZL=7D@;G J;7:B88? Ð L7 8-24 HB87=).   

3.2.2.7. $8L9SL5PP5C NL5I5UDL85 (NL57CJ56LP) 

4 =;LZ ZUD897HD@;G :DULZ@B<7L@?N 9<DJ7=B@;K M7 8@;UD@;T =<DL@?N =?J<787= 
B=;BI;DK, B=;BI;7@@7D J;797ME;=7 89B@7=;98G A<BK@D =789<DJ7=B@@?: M<7LZA97:. 
0BO<BJB9?=BT98G 9DN@7E7>;; 8 ;8M7EFO7=B@;D: <BOE;H@?N =;L7= J;7:B88? ; M<7ID887= DD 
MD<D<BJ79A; (<BM8, <?U;A, 79<BJ79B@@7D AZE;@B<@7D :B8E7 ; U;<? ; L<.), @7 @B;J7EDD 
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M<;7<;9D9@?:; = C97K 7JEB89; M<;O@B@? SZ@LB:D@9BEF@?D ; M<;AEBL@?D ;88EDL7=B@;G M7 
<BO<BJ79AD ; =@DL<D@;T 9DN@7E7>;K @B 78@7=D :;A<7=7L7<78EDK.  

+ 9DN@7E7>;G:, A797<?D A @B897GXD:Z =<D:D@; <BO<BJ79B@? ; @BN7LG98G @B 89BL;; 
L7<BJ79A; ;/;E; A7: :D<I;BE;OBI;; 79@78G98G 8EDLZTX;D: 

1). +7@=D<8;G :B8DE ;O <B89;9DEF@?N ;897H@;A7=, U;=79@?N U;<7= ; 79<BJ79B@@?N 
AZE;@B<@?N :B8DE MZ9D: A<DA;@>B ; >;L<77J<BJ79A; = J;7-SPK ;E; HEFA -SPK 
(J;78;@9D9;HD8A;K MB<BS;@7=?K AD<78;@). $B;J7EDD MD<8MDA9;=@?:; = ABHD89=D ;897H@;AB 
C@D<>;; 8H;9BT98G E;M;L? U;<@?N A;8E79, ;O=EDABD:?D ;O J;7:B88? :;A<7=7L7<78EDK, @7 
7@; M7AB 9<DJZT9 L7<BJ79A; LEG M7=?YD@;G <?@7H@7K A7@AZ<D@978M787J@789; A7@DH@7>7 
M<7LZA9B. 0BO<BJ79H;A; ;  M79<DJ;9DE;/;@=D897<? 9DN@7E7>;K LB@@7>7 =;LB:    Arizona State 
University, Granfield University, Solazyme, Honeywell UOP, Solena, Sapphire Energy, Imperium 
Renewables, Aquaflow Bionomic Corp., Boeing, Air New Zealand, Continental Airlines, Japan 
Airlines, General Electric. %U;LBD98G, H97 :B8Y9BJ;<7=B@@?D 9DN@7E7>;; M<7;O=7L89=B 
J;7AD<78;@B @B 78@7=D :;A<7=7L7<78EDK @BKLZ9 M<7:?YED@@7D M<;:D@D@;D A 2020 >.  

2). +7@=D<8;G 9=D<L7K J;7:B88? :D97L7: M;<7E;OB ;E; >BO;S;ABI;;  8 M7EZHD@;D: 
M;<7E;O@7>7 :B8EB (J;7@DS9;) ; 8;@9DO->BOB ; LBEDD - ;N A7@=D<8;G = B=;BAD<78;@ ABA 
M<7LZA9B  =97<7>7 MD<DLDEB Ð FT-SPK (/;YD< -!<7MY-8;@9D9;HD8A;K MB<BS;@7=?K AD<78;@). 

3). +7@=D<8;G 8M;<97=, M7EZHD@@?N ;O 8BNB<B, IDEETE7O@?N :B9D<;BE7= ;E; 8;@9DO->BOB = 
B=;BI;7@@7D 97ME;=7 8 M7:7XFT LD>;L<B9BI;;, 7E;>7:D<;OBI;; ; >;L<7>D@;OBI;;.  

$B MD<8MDA9;=Z <B88:B9<;=BT98G 9BAUD ; =7O:7U@789; M<G:7>7 M<7;O=7L89=B 
Z>ED=7L7<7L7= :D97LB:; 8;@9D9;HD8A7K J;7E7>;; (8 ;8M7EFO7=B@;D: >D@D9;HD8A; 
:7L;S;I;<7=B@@?N :;A<77<>B@;O:7= ; L<7UUDK, M79<DJEGTX;N  8BNB<B (A<BN:BE, 8BNB<7OZ, 
IDEETE7OZ) ; 8M787J@?N @BM<G:ZT 8;@9DO;<7=B9F Z>ED=7L7<7L?). 

3.2.2.8. 3L5I5UDL89 4-Q5 L 5-Q5 U575DCPLM 

! DN@7E7>;;   M<7;O=7L89=B J;797ME;=B  4-5->7 M7A7ED@;K =?>EGLG9 A<BK@D 
M<;=EDAB9DEF@?:; 8 97HA; O<D@;G C@D<>D9;HD8A7K ; CA7@7:;HD8A7K CSSDA9;=@789;, @7 
@BN7LG98G = 78@7=@7: @B ;88EDL7=B9DEF8A7K 89BL;;.  

%87JD@@789FT 9DN@7E7>;K 4->7 M7A7ED@;G G=EGD98G M<G:7K 8;@9DO IDED=?N M<7LZA97= 
(ABA M7E;8BNB<;L7= ;E; E;M;L7=, 9BA ; @DM78<DL89=D@@7 U;LA;N 97ME;=) ;O Z>EDA;8E7>7 >BOB 
=7OLZNB >D@D9;HD8A; :7L;S;I;<7=B@@?:; I;B@7JBA9D<;G:; = N7LD S7978;@9DOB. .78A7EFAZ 
I;B@7JBA9D<;; 8M787J@? A Z8;ED@@7:Z S7978;@9DOZ = 8<DLD, @B8?XD@@7K Z>EDA;8E?: >BO7:, 
; A 8B:7M<7;O=7EF@7:Z =?=DLD@;T M<7LZA97= ;O AED97A  = 8<DLZ M<; L789;UD@;; 
:BA8;:BEF@7>7 Z<7=@G ;N @BA7MED@;G, =7O:7U@B  <BO<BJ79AB 9DN@7E7>;K @DM<D<?=@7>7 
M7EZHD@;G J;797ME;=B 8  CSSDA9;=@789FT, M<D=78N7LGXDK 9DN@7E7>;; 3->7 M7A7ED@;G.  

 5-D M7A7ED@;D U;LA7>7 J;797ME;=B = @B897GX;K :7:D@9 7ID@;=BD98G ABA 8B:7D 
:@7>77JDXBTXDD 9DN@7E7>;HD8A7D @BM<B=ED@;D M<7;O=7L89=B J;797ME;=B, @7 9DN@7E7>;; 
@BN7LG98G DXD @B J7EDD <B@@;N 89BL;GN. 4 ;N 78@7=D - ;8M7EFO7=B@;D :;A<77<>B@;O:7=, 
8M787J@?N A ;8M7EFO7=B@;T CEDA9<;HD8A7>7 97AB. +7:J;@BI;G 9BA;N :;A<77<>B@;O:7= 8 
M7EZM<7=7L@;A7=?:; JB9B<DG:; M7O=7EGD9 L7J;9F8G CSSDA9;=@789; A7@=D<8;; 87E@DH@7>7 
8=D9B, @B M7<GL7A M<D=78N7LGXDK CSSDA9;=@789F S7978;@9DOB (10% ; 1% 8779=D989=D@@7). 
QB@@BG 9DN@7E7>;G CEDA9<7J;78;@9DOB :7UD9 ;8M7EFO7=B9F8G = Z8E7=;GN, >LD CSSDA9;=@7D 
M<79DAB@;D M<7ID88B S7978;@9DOB @D=7O:7U@7 ;O-OB @DJEB>7M<;G9@7>7 AE;:B9B (@BM<;:D<, = 
Z8E7=;GN ,<A9;A;) ;E; 798Z989=ZD9 =7O:7U@789F =?LDED@;G O@BH;9DEF@?N ME7XBLDK LEG 
<789B S7978;@9DO;<ZTX;N :;A<77<>B@;O:7= (ZLBED@@?D ; 9<ZL@7L789ZM@?D <BK7@?, A78:78 
; 9. L.).  

!-4%; "*:-0";,   ,16'"$"7%% #"$AB1'%8 5%/4"7" *%","#$%&- '- "<'"&1 *%";-<<( 
'-%*"$11 G%:"4" ;-<G,-*%:"&-'(  % %;1I, *"$2G%1 #1:<#14,%&( /-$2'1)G17" :"<,- '1 
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,"$24" & <%$A +4"$"7%B1<4%6 #:%B%' % ;1: 7"<A/-:<,&1''") #"//1:54%, '" % *$-7"/-:8  
0'-B%,1$2' ";A #",1'?%-$A  #" :1<A:<"<*1:151'%I % "*1<#1B1'%I +'1:71,%B1<4") 
'10-&%<%;"<,%.  

3.2.3. -LJ585R XJ58CPW J9A8LILM ICTP5D5QLR OPCJQCILYC675R XILDLA9SLL 
5IT5B58 

W9;E;OBI;G 79N7L7= @BM<B=ED@B, M<DULD =8D>7, @B <DYD@;D CA7E7>;HD8A;N M<7JED:, 
@7 7L@7=<D:D@@7 :7UD9 8EZU;9F @D;8HD<MBD:?:  ;897H@;A7: M7EZHD@;G  ÇODED@7KÈ 
C@D<>;;. 4 OB=;8;:789; 79 87897G@;G MD<D<BJB9?=BD:7>7 8ZJ89<B9B  (8ZN7K/9=D<L7K ;E; 
=EBU@7K/U;LA7K 7<>B@;HD8A7K J;7:B88?) 9DN@7E7>;; C@D<>D9;HD8A7K Z9;E;OBI;; 79N7L7= 
:7U@7 <BOLDE;9F @B L=D 78@7=@?D ><ZMM?: 

- ICTP5D5QLL ICJV5TLVLYC675R 75P8CJ6LL (M;<7E;OB ; >BO;S;ABI;;) Ð 
=?87A79D:MD<B9Z<@7K MD<D<BJ79A; 8ZN7K/9=D<L7K J;7:B88?; 

- ICTP5D5QLL NL5TLVLYC675R (J;7E7>;HD8A7K) A7@=D<8;; - B@BC<7J@7>7 8J<BU;=B@;G 
(SD<:D@9BI;;) =EBU@7K/U;LA7K.  

3.2.3.1. "CTP5D5QLL ICJV5TLVLYC675R 75P8CJ6LL  

! DN@7E7>;; 9D<:7N;:;HD8A7K A7@=D<8;; NB<BA9D<;OZT98G =?87A;:; 9D:MD<B9Z<B:; 
; 8A7<789G:; M<79DAB@;G M<7ID887=, @;OA7K 8DEDA9;=@789FT ; @;OA7K HZ=89=;9DEF@789FT A 
8789B=Z ;8N7L@7>7 8?<FG. %8@7=@BG J;7 <D8Z<8@BG JBOB LEG LB@@?N 9DN@7E7>;K: L<D=D8;@B, 
7<>B@;HD8A;D 9=D<L?D 79N7L? ,.+, &.+, J?97=?D, 79N7L? M;XD=7K ; MD<D<BJB9?=BTXDK 
M<7:?YED@@789;, C@D<>D9;HD8A;D AZEF9Z<?, HD<@?K XDE7A (M7J7H@?K M<7LZA9 IDEETE7O@7-
JZ:BU@7>7 M<7;O=7L89=B), 97<S ; L<. * J7EFY7K CSSDA9;=@789FT 9DN@7E7>;; ;8M7EFOZT98G 
; LEG Z9;E;OBI;; @D7<>B@;HD8A;N 79N7L7= (=AE. MEB89;A, B=97:7J;EF@?D Y;@?, :Z87<  ; L<). 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3%<.13. O<'"&'(1 #A,% ,1:;"6%;%B1<4") 4"'&1:<%% ,&1:/") *%";-<<(  

"%#-,<'-'(%!)$* ),10%#!'*  

+LJ5DLA !\LQ9PLC  &9AL[L79SLM 

3L5XQ5DW 3L5PC[IW !LPICA-Q9A "CUD5 

-CI9DDXJ-
QLYC675C 

UJ5LA85B6I85 

3KI58KC 
UCYL 

/8LQ9ICDL &9A58KC 
IXJNLPK 

35RDCJK /J58MPKC 
UCYL 

&CPCJ9-
I5J  

"J9P6-
U5JIP5C 
I5UDL85 

+9J58KC 
IXJNLPK 

4DC7IJLYC6I85 "CUD56CIW 
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+ 78@7=@?: ><ZMMB: 9DN@7E7>;K 9D<:7N;:;HD8A7K A7@=D<8;; 79@78G98G: )*(3," 

CA';$.'"  +',3$CC4,  7$5'D'%$&'(, )'*,/'5  (<;8. 13).  

3.2.3.1.1. 8*(3," CA';$.'" +',3$CC4  

!"#$%& '()*+,)&  :50,, :5*,*!'0; )*<2 .$. +05=( , <*9(/ 7,$7*+!7 '(.>0$** 
5(!<50!+5('*''2& . @B;:D@DD CSSDA9;=@?: !<0!0>0& <0$"9*'.7 +*<$0,0; 3'*5#.. ! +.Q 
15-18% (= 8EZHBD L<D=D8@7K XDM?. 850&2?$*''0 <57&0* !@.#('.*  +5(:.6.0''0;  >.0&(!!2 
<50.!/0:.+ , 4(4 <5(,.$0,  , <(50,0& 40+$* ! :($1'*;?.& .!<0$1A0,('.*& <(5( , <(50,0; 
+"5>.'* . 27EDD =?87A;K +.Q 7JD8MDH;=BD98G ;8M7EFO7=B@;D: J7EDD L7<7>7>7 97ME;=B = =;LD 
MDEED9, J<;AD97= ;O L<D=D8@?N 79N7L7= ;E; 97<SB. B0,2* +*/'0$0#.., 0!'0,(''2* '( <57&0& 
!@.#('.., +(4.* 4(4 05#('.9*!4.; 6.4$ C3'4.'( (ORC), 3'+50<.;'2; 6.4$, :,.#(+*$. 
D+.5$.'#( , 0!'0,'0& '(/0:7+!7 '( !+(:.. EFC $.>0 5(''*; 40&&*56.($.A(6.. . <04( *)* 
'*:0!+(+09'0  0+5( >0+('2, 9*& 0>G7!'7*+!7 ,2!04 (7 !+0.&0!+1 ./ <5.&*'*'.7 . 

3.2.3.1.2. 8'*,/'5   

 +LJ5DLA - M<7ID88 9D<:;HD8A7K MD<D<BJ79A; 8?<FG JDO L789ZMB =7OLZNB M<; 
9D:MD<B9Z<D 450 ¡*Ñ  800 ¡* 8 M7EZHD@;D: J;7@DS9; (=?N7L L7 80 % :B88? 8ZN7>7 8?<FG), 
8;@9DO->BOB (L7 70 %)  ; Z>EDM7L7J@7>7 789B9AB (L7 35 %). 

$7=?D 9DN@7E7>;HD8A;D M7LN7L? 7JD8MDH;=BT9 M7=?YD@;D CSSDA9;=@789; M;<7E;OB. 

E/:2 -)'*,/'5 (+4C-*46 )'*,/'5)  - ;O:DEFHD@@?K ;8N7L@?K  :B9D<;BE M7L=D<>BD98G 
@B><D=B@;T L7  6000* = 9DHD@;D 2-3 8DAZ@L ; JDO L789ZMB =7OLZNB. .<; C97: 9 DN@7E7>;HD8A; 
:7U@7 78ZXD89=EG9F <BOLDED@;D M<7LZA97= J?89<7>7 M;<7E;OB @B S<BAI;; (U;LAZT, 
9=D<LZT, >BO77J<BO@ZT) 8 =7O:7U@789FT ;O=EDHD@;G ; =97<;H@7>7 ;8M7EFO7=B@;G ÇH;89?NÈ 
N;:;HD8A;N 87DL;@D@;K = M<7:?YED@@789;. 

 7A'A".'" (%$*+,%C'/ ,/'5)  Ð M!"#$%% &'()*"+$,%-&). /)"*(%%0 % *"1""2%)+"* 
углерода в присутствии щелочного катализатора в жидкой среде при температуре 300 ¡* Ñ  
350 ¡* ; LB=ED@;; 150Ñ  250 B9:, = 9DHD@;D 10Ñ  30 :;@. 

3.2.3.1.3. F$5'D'%$&'(    

&9AL[L79SLM M7L<BOZ:D=BD9 8U;>B@;D !"#$%&&' (( )#$ *"&+, & -.,/0,)"*,&1"2 
!"#$%#&'( ) ! "#$%&!'()*"+ )"),%- ляющей твердых бытовых отходов M<; 9D:MD<B9Z<BN 800 
¡* Ñ 1300 ¡* = M<;8Z989=;; =7OLZNB ;E; A;8E7<7LB ; =7LG@7>7 MB<B 8 M7EZHD@;D: 
>D@D<B97<@7>7 >BOB (8;@9DO->BOB), A797<?K :7UD9 ;8M7EFO7=B9F8G @DM78<DL89=D@@7 LEG 
M7EZHD@;G 9DME7=7K ;E; CEDA9<;HD8A7K C@D<>;; ;E; LEG ;N 7L@7=<D:D@@7>7 M<7;O=7L89=B 
MZ9D: A7>D@D<BI;; 8 ;8M7EFO7=B@;D: >BO7>D@D<B97<7=, 7J_DL;@D@@?N = 7L;@ C@D<>D9;HD8A;K 
A7:MEDA8 8 =7LG@?:; A79EB:; ;E; L;ODEF@?:; CEDA9<7>D@D<B97<B:;.  .7E@?K 
9DN@7E7>;HD8A;K I;AE  >BO;S;ABI;; 9=D<L7K J;7:B88? 8 M7EZHD@;D: 9DMEB, CEDA9<;HD89=B (= 
97: H;8ED ; 8 A7>D@D<BI;DK) ; 8 7L@7=<D:D@@?: M<7;O=7L89=7: Z>7EF@?N J<;AD97= ;O 
M7J7H@7>7 M<7LZA9B >BO;S;ABI;; Ð L<D=D8@7>7 Z>EG Ð ABA M<B=;E7, <DBE;OZD98G = <B:ABN 
M<7:?YED@@?N >BO7>D@D<B97<@?N :;@;-!3R . 

8 /$53"..$( ;$5'D'%$&'(  - 7JD8MDH;=BD9 M7E@ZT (J7EDD 99,99%) LD89<ZAI;T =8DN 
A7:M7@D@97= !2%  = ;@D<9@7K B9:78SD<D M<; =?87A;N  9D:MD<B9Z<BN (L7 50000*) 8 
MD<D=7L7: 7<>B@;HD8A7K HB89; 79N7L7= = >BO77J<BO@7D 87897G@;D, 8=7J7L@7D 79 97A8;HD8A;N 
A7:M7@D@97=, B @D7<>B@;HD8A7K HB89; - =  89DAE7M7L7J@?K YEBA7=?K  A7:MBZ@L4. (O-OB 
=?87A7K 9D:MD<B9Z<? A7@=D<8;; C979 =;L >BO;S;ABI;; @BO?=BT9 9BAUD 
=?87A79D:MD<B9Z<@?: (MEBO:D@@?: ) M;<7E;O7:. 

.............................................................
C.(O 1 9 9=D<L?N 79N7L7=, 87897GX;N ;O 73% !2%, 7% <DO;@7=?N 79N7L7= (= 78@7=@7: B=97:7J;EF@?D Y;@?) ; 
20% AB:D@@7>7 Z>EG M7EZHBT9 40 A> 8:7E?, ;8M7EFOZD:7K = A79DEF@7K, ; 1500-2000 : 3 =EBU@7>7 >BOB..
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3.2.3.1.4. 7)"%-*  )*,#G%- ,> -"*3,B'3'1"C%,6 %,.>"*C''   

4 8MDA9<D 9DN@7E7>;K 9D<:7N;:;HD8A7K A7@=D<8;; @D7JN7L;:7 <B88:B9<;=B9F ABA 
8M787J? MD<D<BJ79A; ;8N7L@7>7 8?<FG, 9BA ; M7EZHD@;G M<7LZA97= =97<7>7 MD<DLDEB = =;LD 
8;@9D9;HD8A;N 97ME;=.  

1. 3L5PC[IW (8;@9D9;HD8ABG @DS9F, M;<7E;O@7D :B8E7) ;8M7EFOZT9 = ABHD89=D 
MDH@7>7 97ME;=B = A79DEF@?N ; @B ;@?N 7J_DA9BN LEG =?<BJ79A; 9DMEB ; C@D<>;;.5 4 *\, 
8M<7DA9;<7=B@B Z89B@7=AB M7 M7EZHD@;T J;7@DS9; ;O B=97:7J;EF@?N Y;@, MEB89:B88, 
AB@BE;OBI;7@@?N 897A7=, 9GUDE?N @DS9DM<7LZA97=. (O 7L@7K 97@@? 79N7L7= M7EZHBD98G 
600-800 A> J;7@DS9;. 

1.1. HTU-#'5"/@ (hydro thermal upgrading) Ð M7EZHBT9 MZ9D: LD7A8;>D@BI;; 
M<; LBEF@DKYDK MD<D<BJ79AD J;7@DS9;. -=EGD98G =?87A7ABHD89=D@@?: 9<B@8M7<9@?: 
97ME;=7:, A797<7D :7UD9, @BM<;:D<, L7JB=EG9F8G A L;ODEF@7:Z 97ME;=Z = ETJ7: 
8779@7YD@;; JDO ;O:D@D@;G A7@89<ZAI;; L=;>B9DEG. 

2. !LPICA-Q9A (8;@>BO, M;<7E;O@?K >BO, >D@D<B97<@?K >BO) Ð M7EZHBT9 MZ9D: 
>BO;S;ABI;;. . <7LZA9 ;:DD9 =?87A;K +.Q 9DME7=7K A7@=D<8;; ; :7UD9 ;8M7EFO7=B9F8G ;E; 
@BM<G:ZT LEG M<7;O=7L89=B 9DMEB, C@D<>;; ;E; LEG 8;@9DOB <GLB M<7LZA97=. 

2.1. 7'.-"-'1"C%'" +',-,)/'>$ Ð 97ME;=B = U;LA7: ; >BO77J<BO@7: =;LD, 
A797<?D M7EZHBT9 M<; LBEF@DKYDK MD<D<BJ79AD  8;@9DO->BOB 8 ;8M7EFO7=B@;D: 
87=<D:D@@?N 9DN@7E7>;K. [;LA;D 8;@9D9;HD8A;D J;797ME;=B 7J7O@BHBT98G BtL 
(biomass-to-liquid ;E; ÇJ;7:B88B Ð = Ð U;LA789FÈ), A @;: 79@78G98G J;7:D9B@7E ; FT-
L;ODEF. 'BO77J<BO@?D 8;@9D9;HD8A;D J;797ME;=B ;:DT9 BJJ<D=;B9Z<Z SNG (synthetic 
natural gas ;E; Ç8;@9D9;HD8A;K M<;<7L@?K >BOÈ). + @;: 79@78G98G J;7-Q13 ; J;7 -
SNG. 

2.1.1. ?',3"-$.,/  Ð M7EZHBT9 MZ9D: 8GB,6 )"*";,.%'  M<7LZA97= 
>BO;S;ABI;; ;E; M;<7E;OB = M<;8Z989=;; AB9BE;OB97<B -  ;8M7EFOZD98G = 
L=;>B9DEGN = ABHD89=D 97ME;=B E;J7 = ABHD89=D L7JB=A; A JD@O;@Z (L7 10-
20%) JDO A7@89<ZA9;=@?N :7L;S;ABI;K L=;>B9DEG. 

2.1.2. ?', -HIJ Ð M<7;O=7L;98G ;O J;7:D9B@7EB :D97L7: 
AB9BE;9;HD8A7K LD>;L<B9BI;; ;E; M<G:?: 8;@9DO7: ;O 8;@9DO->BOB. 
.<;:D@ GD98G = ABHD89=D BEF9D<@B9;=? L;ODEF@7:Z 97ME;=Z. 

2.1.3. ?', -SNG / +',3"-$.  (C'.-"-'1"C%'6 )*'*,#.46 ;$5) Ð 
M7EZHBT9 ;O 8;@9DO->BOB, B 9BAUD ;O >BO7=?N 8:D8DK =7L7<7LB (H2) ; 
7A;8; Z>ED<7LB (*%) M<; M7=?YD@@7K 9D:MD<B9Z<D (3000-4500 *)  ; 
LB=ED@;; (1-5 JB<) = M<;8Z989=;; AB9BE;OB97<B (@;ADEF, <Z9D@;K, 7A8;L 
BET:;@;G), 9.D. 8  M<;:D@D@;D: 9BA @BO?=BD:7K Ò<DBAI;; *BJB9FDÓE. 

.............................................................
D.*DJD897;:789F 1 97@@? J;7@DS9; 8789B=EGD9 200 L7EE. *\, (M<; ID@D 8?<FG 20 L7EE. *\,/9), M<; C97: 
M<7;O=7L89=D@@?D C@D<>7OB9<B9? @D M<D=?YBT9 15% =?<BJ79B@@7K C@D<>;;..
E.0DBAI;; *BJB9FD = @B897GXDD =<D:G ;OZHBD98G $,*, LEG =7O:7U@7>7 M<;:D@D@;G @B 1+* ; = JZLZX;N 
LBEF@;N A78:;HD8A;N M7E^9BN LEG =7889B@7=ED@;G =7L? ;O =?L?NBD:7>7 *%2. 397 7JD8MDH;=BD9 M7H9; 
OB:A@Z9?K I;AE 7J<BXD@;G $2%, %2 ; *% 2, LEG M7LLD<UB@;G A797<7>7 9<DJZD98G M7LBHB ;O=@D 97EFA7 
@DO@BH;9DEF@7>7 A7E;HD89=B =7L7<7LB. 3979 M7LN7L 8@;O;E J? 897;:789F M;E79;<ZD:7>7 ;88EDL7=B@;G 1B<8B 
OB 8HD9 ;8M7EFO7=B@;G :D89@?N <D8Z<87=. .78ED M7EZHD@;G :D9B@B ; =7L? 87DL;@D@;D: M789B=EGD:7>7 8 6D:E; 
=7L7<7LB ; ;O=EDHD@@7>7 ;O B9:78SD<? 1B<8B *%2, A;8E7<7L :7U@7 ;O=EDAB9F ;O =7L? MZ9^: CEDA9<7E;OB ; 
;8M7EFO7=B9F =:D89D 8 :D9B@7: ABA A7:M7@D@9 <BAD9@7>7 97ME;=B. %J@B<ZUD@;D = 2008 >. M7L M7=D<N@789FT 
1B<8B OB:^<OYDK =7L? 79A<?=BD9 DXD J7EDD M<;=EDAB9DEF@ZT MD<8MDA9;=Z M<7897>7 CEDA9<7E;OB =7L?, 
M7EZHD@@7K ;O ;8A7MBD:7>7 EFLB, M78<DL89=7: CEDA9<;HD89=B, =?<BJB9?=BD:7>7 87E@DH@?:; JB9B<DG:; E;J7 
<BL;7;O797M@?:; 9D<:7CEDA9<7>D@D<B97<B:;. !BA;: 7J<BO7: :7UD9 8@;:B9F8G M<7JED:B 7JD8MDHD@;G M789B=7A 
<B8N7LZD:?N :B9D<;BE7= 8 6D:E;.  
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DH,

.
2;7:D9B@ :7UD9 M7LB=B9F8G @DM78<DL89=D@@7 = LDK89=ZTXZT 
>BO7<B8M<DLDE;9DEF@ZT 8D9F. 

2.2. FT-#'5"/@ - M<7;O=7LG9 ;O 8;@9DO->BOB :D97L7: /;YD<B-!<7MYB Ð :7UD9 
;8M7EFO7=B9F8G = ABHD89=D L7JB=A;  = ETJ7K M<7M7<I;; A L;ODEF@7:Z 97ME;=Z JDO 
A7@89<ZA9;=@?N ;O:D@D@;K L=;>B9DEG. .<7ID88 /;YD<B -!<7MYB M<DL89B=EGD9 87J7K 
8D<;T N;:;HD8A;N <DBAI;K, M<D7J<BOZTX;N 8:D8F :7@77A8;LB Z>ED<7LB ; =7L7<7LB = 
U;LA;D Z>ED=7L7<7L? ; G=EGD98G AETHD=?: CED:D@97: A7@=D<8;7@@7K 9DN@7E7>;; 
BtL. 

2.3. K>'$&',..46 +',%"*,C'.  Ð M7:;:7 ;8M7EFO7=B@;G, @BM<;:D<, =7L7<78EDK 
;E; E;>@7IDEETE7O@7K J;7:B88? :7U@7 M7EZHB9F ; 78@7=D 8;@9DO->BOB, 
M<7;O=DLD@@7>7 MZ9D: >BO;S;ABI;; ; <DS7<:;@>B, B 9BAUD J?89<?: M;<7E;O7: ; 
8U;UD@;D:. 47O:7U@7 9BAUD M7EZHD@;D M<7LZA9B @B 78@7=D J;7@DS9;. 

!-4%; "*:-0";, " <'"&'(;% #:1%;AE1<,&-;% 4"'&1:<%% *%";-<<( ,1:;"6%;%B1<4%; 
;1,"/"; 8&$8I,<8  :-0'""*:-0%1 #A,1) 4"'&1:<%%, &(<"4%1 +>>14,%&'"<,2 % <4":"<,2 
#:1&:-E1'%8, G%:"4%) <#14,: #:"%0&"/<,&-  &"<,:1*"&-''") '- :('41 #:"/A4?%% . C 
'1/"<,-,4-; #:"?1<<- ",'"<%,<8 &"0;"5'"<,2 #1:1:-*",4% <(:28 ,"$24" < '%04%; 
<"/1:5-'%1; &$-7%, - ,-451 &(<"4%1 ,1;#1:-,A:- % /-&$1'%1, <$"5'(1 ,16'%B1<4"1 
">":;$1'%1 % A#:-&$1'%1 #:"?1<<";.  

D-%;1'11 <$"5'(1 ,16'"$"7%% ,1:;"6%;%B1<4") 4"'&1:<%% *%";-<<(  %<#"$20AI,<8 
'- #:-4,%41, ,16'"$"7%% &,":"7" #1:1/1$-  '-6"/8,<8 & "<'"&'"; '-  /"4";;1:B1<4") %$% 
:-''1) 4";;1:B1<4") <,-/%86 . O#,%;%0-?%8 <AE1<,&AIE%6 % :-0:-*",4- '"&(6 <#"<"*"& % 
A<,:")<,& /$8 ,1:;"6%;%B1<4") #1:1:-*",4% /:1&1<%'(, ",6"/"& % /:A7%6 &%/"& <(:28, - 
,-451 /$8 &,":%B'") #1:1:-*",4% #:"/A4,"& ,1:;"6%;%B1<4") 4"'&1:<%%  &"0;"5'- '- 
"<'"&1 4";#$14<'"7" %<#"$20"&-'%8 :-0$%B'(6 ,16'"$"7%),  B," ,:1*A 1,  7$A*"4"7" %0AB1'%8 
;16-'%0;"& % 0-4"'";1:'"<,1) #:"?1<<"& 4"'&1:<%% , %6 &0-%;"<&80% < :15%;'(;% 
A<$"&%8;% % <"<,-&"; <(:28. 

3.2.3.2. "CTP5D5QLL NL5TLVLYC675R 75P8CJ6LL NL5V966K 

3.2.3.2.1. ="B.,/,;'' )*,'5>,#C->$ +',;$5$  

+ LB@@7K ><ZMMD 79@78G98G J;7>BO7=?D 9DN@7E7>;;. %@; <B88:B9<;=BT98G = ABHD89=D 
JBO7=?N LEG 7JD8MDHD@;G B=97@7:@7>7 C@D<>78@BJUD@;G ; 7L@7=<D:D@@7 <DYBT9 M<7JED:? 
Z9;E;OBI;;  79N7L7= U;=79@7=7L89=B, M9;ID=7L89=B, <B89D@;D=7L89=B, ;E7=7>7 78BLAB 
897H@?N =7L, 7<>B@;HD8A7K 8789B=EGTXDK !2% ; L<., @B@78GX;N O@BH;9DEF@?K ZXD<J 
CA7E7>;;, M79D@I;BEF@7 7MB8@?N LEG OL7<7=FG HDE7=DAB ; 9<DJZTX;N S;@B@87=?N <D8Z<87= 
LEG Z@;H97UD@;G. .<; MD<D<BJ79AD 79N7L7= =?N7L J;7>BOB, 87LD<UBXD>7 L7 60%  :D9B@B, 
8789B=EGD9 7A7E7 0,3 :3 @B 1 A> 8ZN7>7 =DXD89=B. !DME79B 8>7<B@;G 1:3 J;7>BOB - 22 1QU, H97 
CA=;=BED@9@7 8U;>B@;T 0,6 E JD@O;@B, ;E; 0,85 E C9B@7EB, ;E; 1,75 A> L<D=D8;@?. $B 
CSSDA9;=@789F <BJ79? J;7>BO7=7K Z89B@7=A; J7EFY7D =E;G@;D 7ABO?=BD9 M<DL=B<;9DEF@BG 
M7L>797=AB ;8N7L@7>7 8ZJ89<B9B. )D: :D@FYD <BO:D<? HB89;I 7<>B@;HD8A;N A7:M7@D@97= 
;8 N7L@7>7 8?<FG, 9D: J7EFYD ;N ZLDEF@BG M7=D<N@789F ; 8779=D989=D@@7 ;@9D@8;=@DD 
M<7;8N7LG9 M<7ID88? 8J<BU;=B@;G. !BA, ;O:DEFHD@;D 8ZJ89<B9B L7 HB89;I <BO:D<7: :D@DD 1 
:: M7=?YBD9 =?N7L J;7>BOB  @B 20%. (@9D@8;=@789F :D9B@77J<BO7=B@;G = O@BH;9DEF@7K 
:D<D OB=;8;9 ; 79 89DMD@; 7L@7<7L@789; ;8N7L@7>7 8ZJ89<B9B. 2;7>BO :7UD9 
@DM78<DL89=D@@7 8U;>B9F8G LEG M7EZHD@;G 9DMEB ;/;E; CEDA9<;HD89=B. %@ 9BAUD :7UD9 J?9F 
M<D=<BXD@ = J;7:D9B@ HD<DO M<7ID88 >BO77H;89A; (8A<BJJ;@>B), ZLBEGTXDK M<;:D8;, 
=AETHBG *%2, 8;E7A8B@? ; 8D<7=7L7<7L, 8 M78EDLZTX;: 8U;UD@;D: (ZME79@D@;D:). 
2;7:D9B@ :7UD9 M789B=EG9F8G @DM78<DL89=D@@7 = <B8M<DLDE;9DEF@ZT 8D9F M<;<7L@7>7 >BOB. 
">7 9BAUD :7U@7 ;8M7EFO7=B9F ABA OB:D@;9DEF M<;<7L@7>7 >BOB LEG OBM<B=A; 
B=979<B@8M7<9B, A797<BG  :7UD9 M<7;O=7L;9F8G @B LDK89=ZTX;N >BO7OBM<B=7H@?N 89B@I;GN. 
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.
RD@@?: M7J7H@?: M<7LZA97: M<7ID88B M7EZHD@;G J;7>BOB G=EGT98G 7<>B@;HD8A;D 
J;7ZL7J<D@;G, A797<?D :7U@7 <DBE;O7=B9F SD<:D<B:.  

27EFYBG L7EG M7EZHBD:7>7 ;O J;7>BOB 9DMEB (L7 70%), ABA M<B=;E7, ;8M7EFOZD98G @B 
87J89=D@@?D 9DN@7E7>;HD8A;D M<7ID88? J;7>BO7=7K 89B@I;; - >EB=@?: 7J<BO7:, M7L7><D= 

M7LB=BD:7K J;7:B88? ; 
8B:;N :D9B@9D@A7=. 4 O;:@;K 
MD<;7L - HB89F 9DMEB ;L^9 @B 
797MED@;D JE;OEDUBX;N 
M<7;O=7L89= ; U;EFG. 4 
8EZHBD J7EFY;N :7X@789DK, 
;OE;YA; C@D<>;; :7>Z9 
M<7LB=B9F8G. 

3%<.14.  J%/( *%"7-0"&(6 
,16'"$"7%)  

2;7>BO7=?D 9DN@7E7>;; 
78@7=B@? @B B@BC<7J@7: 

8J<BU;=B@;; 7<>B@;HD8A;N 79N7L7= (=EBU@789FT =?YD 75%). QEG CSSDA9;=@7>7 
8J<BU;=B@;G ;8M7EFOZT98G 8MDI;BEF@?D, = 97: H;8ED >D@@7:7L;S;I;<7=B@@?D Y9B::? 
B@BC<7J@?N JBA9D<;K <BOE;H@?N ><ZMM: LEG  1-K 89BL;; -  M<7ID88B SD<:D@9BI;7@@7>7 
>;L<7E;OB 8E7U@?N 7<>B@;HD8A;N 87DL;@D@;K = J7EDD M<789?D ; LEG 2-K ; 3 -K 89BL;;, A7>LB 
= MD<D<BJ79AD ZHB89=ZT9 :;A<77<>B@;O:?  ><ZMM? B@BC<7J@?N (A;8E7977J<BOZTX;N) 
JBA9D<;K, H97 M<;=7L;9 A 7J<BO7=B@;T ED9ZH;N U;<@?N A;8E79, A797<?D M7L LDK89=;D: 
89<7>7 B@BC<7J@?N (:D9B@77J<BOZTX;N) JBA9D<;K M<D=<BXBT98G = L;7A8;L Z>ED<7LB ; 
:D9B@. *7=D<YD@89=7=B@;D J;7>BO7=?N 9DN@7E7>;K M<DLZ8:B9<;=BD9 ABA =BU@ZT 
8789B=EGTXZT HB89F Ð M7;8A ;E; A7@89<Z;<7=B@;D @7=?N, J7EDD CSSDA9;=@?N ; 
@DM<;N79E;=?N Y9B::7=.  

1D9B@7=7D J<7UD@;D M<7N7L;9 = 8MDI;BEF@?N <DBA97<BN-:D9B@9D@ABN, A7@89<ZAI;G 
A797<?N 7JD8MDH;=BD9 :BA8;:BEF@7D =?LDED@;D :D9B@B 8 87JETLD@;D: 7M9;:BEF@?N 
9DN@7E7>;HD8A;N Z8E7=;K: 9D:MD<B9Z<?, L789ZMB A;8E7<7LB, L789B97H@7K A7@ID@9<BI;; 
M;9B9DEF@?N =DXD89=, 9<DJZD:7>7 O@BHD@;G <$, 798Z989=;G ;E; @;OA7K A7@ID@9<BI;; 
97A8;H@?N =DXD89=.  4B<;B@9? 9D:MD<B9Z<@7>7 <DU;:B: 0-25¡* (M8;N7S;EF@7D J<7UD@;D), 
25-40¡* (:DO7S;EF@7D J<7UD@;D) ;E; 40-60¡*  (9D<:7S;EF@7D J<7UD@;D) (<;8.14). .79D<; 
9DMEB M<; SD<:D@9BI;; E;:;9;<ZT9 89DMD@F CSSDA9;=@789; =8D>7 M<7ID88B, +.Q 
A797<7>7 8789B=EGD9 50-60%. $ B;J7EFYDD M<BA9;HD8A7D M<;:D@D@;D @BYE; L=B 
9D:MD<B9Z<@?N <DU;:B, M<; A797<?N 7J?H@7 78ZXD89=EGD98G M<7ID88 8J<BU;=B@;G: 
:DO7S;EF@?K ; 9D<:7S;EF@?K. 6B <ZJDU7: = 78@7=@7: M<;:D@GD98G :D@DD C@D<>7D:A;K 
:DO7S;EF@?K <DU;:, N79G J7EDD C@D<>7OB9<B9@?K 9D<:7S;EF@?K =?>EGL;9 
M<DLM7H9;9DEF@DD M7 8A7<789; M<7N7ULD@;G M<7ID88B ; >;>;D@;HD8A;: 8=7K89=B:  
8J<7UD@@7>7 789B9AB Ð CSSETD@9B (798Z989=;G A7@9B:;@;<ZTX;N ; 97A8;H@?N =DXD89=), 
A797<?K :7UD9 ;8M7EFO7=B9F8G LEG M7EZHD@;G S78S7<@?N ; BO79@?N J;7ZL7J<D@;K.  

.7=?YD@;D CSSDA9;=@789; M<7ID88B M7EZHD@;G J;7>BOB ;LD9 M7 @BM<B=ED@;G: 
87=D<YD@89=7=B@;G J;7<DBA97<7=, M7LJ7<B ;/;E; :7L;S;ABI;; :;A<77<>B@;O:7= ; 87OLB@;G 
;N =?87A7M<7;O=7L;9DEF@?N A7:M7O;I;K, 87A<BXD@;G M79D<F 9DME7=7K C@D<>;;.   

$ BN7LG9 =8D J7EDD Y;<7A7D M<;:D@D@;D  8MDI;BEF@7 <BO<BJ79B@@?D J;7<DBA97<? LEG 
=97<;H@7K MD<D<BJ79A; :D9B@7J<BOZTX;:; JBA9D<;G:; 79<BJ79B@@?N 9DN@7E7>;HD8A;N 
<B89=7<7= ; 897H@?N =7L (9BA @BO?=BD:?D ÒJ;7<DBA97<? LEG B@BC<7J@7K J;7E7>;HD8A7K 
7H;89A; 897H@?N =7LÓ), ;:DTX;D ;8AETH;9DEF@7 =?87AZT M<7;O=7L;9DEF@789F Ð  =<D:G 
M<7N7ULD@;G 8<DL? HD<DO @;N 87A<BXBD98G 8 192-240 HB87= (9<BL;I;7@@?D :D9B@9D@A;) L7 2-



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

E@,

.
3 HB87= (UASB - <DBA97<? 8 =78N7LGX;: M797A7: U;LA789; HD<DO 8E7K ><B@ZE), 1-2 HB87= 
(EGSB - <DBA97<? 8 <B8Y;<D@@?: ; =O=DYD@@?: 8E7D: ><B@ZE;<7=B@@7>7 ;EB) ; LBUD L7 0,5 
HB8B (<DBA97<? 8 M8D=L77U;UD@@?: 8E7D:).  

4 ABHD89=D 7L@7K ;O :;<7=?N 9D@LD@I;; 9DN@7E7>;HD8A7>7 <BO=;9;G J;7>BO7=7>7 
@BM<B=ED@;G :7U@7 79:D9;9F 9BAUD <BO<BJ79AZ 9DN@7E7>;K  =?<BX;=B@;G ; ;8M7EFO7=B@;G = 
:D9B@9D@ABN =7L@7K <B89;9DEF@7K J;7:B88? LEG M7EZHD@;G J;7>BOB, @BM<;:D<, 
=?87A7M<7LZA9;=@7K JZ<7K :7<8A7K =7L7<78E; :BA<7I;89;8B 8 Z<7UBK@789FT 450Ð1200 9 
8?<7K :B88? 8 1 >B. .<; AZEF9;=;<7=B@;; Y;<7A7 ;O=D89@7K NE7<DEE? 8 ABUL7K 97@@? 
:7U@7 M7EZH;9F 22 :E@ AQU C@D<>;;. 4?87A7K Z<7UBK@789FT NB<BA9D<;OZT98G 9BAUD 
:7<8A;D =7L7<78E; LZ@BE;CEB, =7LG@7K >;BI;@9, A<B8@BG =7L7<78EF ; L<. 

4 J7EFY;@89=D 89<B@ :;<B <D@9BJDEF@789F M<7;O=7L89=B J;7>BOB 7JD8MDH;=BD98G 
=7O:7U@789FT M789B=A; ;OE;YA7= >BOB ;/;E; CEDA9<;HD89=B = ID@9<BE;O7=B@@?D 8D9;. 
.7C97:Z @B J;7>BO7=?N 89B@I;GN HB89F M<;:D@GT98G 8;89D:? A7>D@D<BI;;. 

4  8;EZ @D79<BJ79B@@789; 8;89D:? Z897KH;=7>7 7JD8MDHD@;G  M<7;O=7L89=B J;7>BOB 
8?<FD:, 7M9;:BEF@?:; LEG ;8M7EFO7=B@;G  8H;9BT98G Z89B@7=A; :BE7>7 ; 8<DL@D>7 
:B8Y9BJB, = 79E;H;D 79 MD<D<BJ79A; 9=D<L?N 79N7L7= = 8;@9DO->BO, 87<;D@9;<7=B@@7K = 
78@7=@7:  @B A<ZM@7:B8Y9BJ@7D M<7;O=7L89=7 = 8=GO; 8 Y;<7A7K ; <BO@77J<BO@7K <D8Z<8@7K 
JBO7K. ..   

!-4%; "*:-0";, * %"7-0"&( 1 ,16'"$"7%% %;1I, "<"*"1 0'-B1'%1 /$8 -&,"'";'"7" 
+'1:7""*1<#1B1'%8 % '-6"/8,<8 '- <,-/%% G %:"4"7" 4";;1: B1<4"7" %<#"$20"&-'%8. 
J-5'1)G%; -<#14,"; %6 #:%;1'1'%8 8&$81,<8 &(<"4%) +4"$"7%B1<4%) % +4" +BA M<B=;E7, 
'";%B1<4%)  +>>14, /$8 <1$26"0#:"%0&"/%,1$1) (#"$10'-8 A,%$%0-?%8 ",6"/"&), - ,-451 
&"0;"5'"<,2  #"$AB1'%8 4-B1<,&1''(6 *%"A/"*:1'%).   

3.2.3.3. "CTP5D5QLL 75QCPCJ9SLL  

+7>D@D<BI;G Ð 7L@7=<D:D@@BG (A7:J;@;<7=B@@BG) >D@D<BI;G CEDA9<;HD89=B ; 9DMEB 
@B 78@7=D J;797ME;=B ;/;E; J;7:B88? - @BN7L;9  =8D J7EFYDD M<BA9;HD8A7D M<;:D@D@;D. 4 
79E;H;D 79 9<BL;I;7@@?N CEDA9<789B@I;K (!3R), >LD M7J7H@7 M<7;O=7L;:7D 9DME7 9D<GD98G, 
=?J<B8?=BG8F = 7A<ZUBTXZT 8<DLZ,  = 9DME7=?N CEDA9<789B@I;GN 8 ;8M7EFO7=B@;D: 
A7>D@D<BI;7@@?N 9DN@7E7>;K M<7;8N7L;9 79J7< 7J<BOZD:7>7 9DMEB ; D>7 M<;:D@D@;D = 
<BOE;H@?N IDEGN (9DN@7E7>;HD8A;D M<7ID88?, 797MED@;D ; 9. L). .<; C97: @B 100 A49 
CEDA9<;HD8A7K :7X@789; M79<DJ;9DEF = 8<DL@D: M7EZHBD9 150 A49 9DME7=7K :7X@789; = 
=;LD >7<GHDK =7L? LEG 797MED@;G ; >7<GHD>7 =7L78@BJUD@;G. +.Q A7>D@D<B97<7= L789;>BD9 
90%, H97 @B 30-40% CSSDA9;=@DD <BOLDEF@7>7 M<7;O=7L89=B CEDA9<;HD8A7K C@D<>;; ; 9DMEB. 
+ M<;@I;M;BEF@?: M<D;:ZXD89=B: LB@@7>7 M7LN7LB 79@78G98G 9BAUD =?87ABG :7J;EF@789F, 
Y;<7A;K L;BMBO7@ :7X@789DK (79 @D8A7EFA;N DL;@;I L7 @D8A7EFA;N 879D@ A49), J?89<?K 
=?N7L @B @7:;@BEF@ZT :7X@789F (@D8A7EFA7 :;@Z9), BLBM9;=@789F A ;O:D@D@;T @B><ZO7A, 
A7:MBA9@789F, JD8YZ:@789F. 4 ABHD89=D 97ME;=B LEG Z89B@7=7A ;8M7EFOZT98G 
=7O7J@7=EGD:?D ;E; =97<;H@?D C@D<>D9;HD8A;D <D8Z<8?, 9BA;D ABA M7MZ9@?K >BO, J;7>BO, 
8=BE7H@?K >BO, >D@D<B97<@?K >BO (8;@9DO->BO), 8MDI;BEF@?D 9DN@7E7>;HD8A;D >BO?, 
=?LDEGD:?D @B @DS9DN;:;HD8A;N ; :D9BEEZ<>;HD8A;N M<7;O=7L89=BN.  

+7>D@D<BI;7@@?D 8;89D:?, ABA M<B=;E7, AEB88;S;I;<ZT98G M7 9;MZ MD<=;H@7>7 
L=;>B9DEG, >D@D<B97<B, B 9BAUD M7 9;MZ M79<DJEGD:7>7 97ME;=B. 4 OB=;8;:789; 79 
8ZXD89=ZTX;N 9<DJ7=B@;K <7EF MD<=;H@7>7 L=;>B9DEG :7>Z9 =?M7E@G9F M7<Y@D=7K 
L=;>B9DEF, MB<7=BG ;E; >BO7=BG 9Z<J;@B. 4 JZLZXD: C979 8M;87A :7UD9 M7M7E@;9F8G @7=?:; 
9DN@7E7>;G, :; (L=;>B9DEF *9;<E;@>B, :;A<79Z<J;@?, 97ME;=@?D CED:D@9?).   

+7>D@D<B97<@?D 89B@I;; (:;@; -!3R) 7JD8MDH;=BT9 C@D<>;DK M<DLM<;G9;G 
M<7:?YED@@789; ; 8DEF8A7>7 N7OGK89=B, BL:;@;89<B9;=@?D ; :DL;I;@8A;D ZH<DULD@;G,  
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EA,
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.
U;E?D A7:MEDA8? ABA = B=97@7:@7: <DU;:D, 9BA ; 87=:D89@7 8 ID@9<BE;O7=B@@?:; 
8;89D:B:; CEDA9<7- ; 9DME78@BJUD@;G. 1;@; -!3R =?>7L@7 79E;HBT98G M7 CA7E7>;HD8A;: 
NB<BA9D<;89;AB:: =?NE7M@?D >BO? 87LD<UB9 :D@FYD =?J<787=, HD: M<; <BJ79D @B M<;<7L@7: 
>BOD, M7J7H@?D M<7LZA9? M<DL89B=EGT9 87J7K L<D=D8@?K Z>7EF (;8M7EFOZD98G ABA 97ME;=7) ; 
L<D=D8@ZT O7EZ (;8M7EFOZD98G ABA ZEZHY;9DEF M7H=?). 

0B8Y;<D@@?: =B<;B@97: A7>D@D<BI;; G=EGD98G 9<;>D@D<BI;G Ð A7:J;@;<7=B@@7D 
M<7;O=7L89=7 CEDA9<;HD8A7K C@D<>;;, 9DMEB ; N7E7LB. #7E7L =?<BJB9?=BD98G = 
BJ87<JI;7@@7K N7E7L;EF@7K :BY;@D, M79<DJEGTXDK @D CEDA9<;HD8AZT, B 9DME7=ZT 
C@D<>;T, M<7;O=DLD@@ZT A7>D@D<B97<@7K Z89B@7=A7K. 

  $B @DJ7EFY;N C@D<>7>D@D<;<ZTX;N 7J_DA9BN (@BM<;:D<, 2'*) LEG A7>D@D<BI;;, ABA 
M<B=;E7, M<;:D@GT9 >BO7-M7<Y@D=?D >D@D<B97<?. %L@BA7, ABA M7ABO?=BT9 ;88EDL7=B@;G, 
7@; ;:DT9 @;OA;K <D8Z<8 ; +.Q, 9<DJZT9 M7897G@@7>7 7J8EZU;=B@;G ; OB><GO@GT9 =7OLZN 
7A8;LB:; BO79B ; 8D<?. (O=D89@7, H97 M7 M7ABOB9DET CSSDA9;=@789; 8<DL; 
C@D<>7>D@D<;<ZTX;N Z89B@7=7A (<BOE;H@?D L=;>B9DE;, 9Z<J7>D@D<B97<? ; 9. L.) @B;J7EDD 
=?87A;: +.Q 7JEBLBT9 97ME;=@?D CED:D@9? (<;8. 15). $B 8D>7L@GY@;K LD@F ZUD 
8ZXD89=ZD9 IDE?K AEB88 M7L7J@?N Z89<7K89= Ñ  9=D<L77A8;L@?N 97ME;=@?N CED:D@97= 
(!%!3), A797<?D >D@D<;<ZT9 CEDA9<7C@D<>;T @B 78@7=D ;8M7EFO7=B@;G :D9B@B ; A;8E7<7LB 
=:D897 =7L7<7LB ; A;8E7<7LB (M<;:D@GD:?N = AEB88;HD8A;N 97ME;=@?N CED:D@9BN) 7. 

 
3%< 15. @:-&'1'%1 +$14,:%B1<4"7" C9H :-0$%B'(6 +'1:7"A<,-'"&"4 & 0-&%<%;"<,% ", %6  
A<,-'"&$1''") ;"E'"<,%  

6B:D@B 9<BL;I;7@@?N >BO7-M7<Y@D=?N L=;>B9DEDK @B !%!3 = ABHD89=D >D@D<B97<B, 
<BJ79BTXD>7 @B J;7>BOD, :7UD9 7JD8MDH;9F M7=?YD@;D 9DME7- ; CEDA9<7>D@D<BI;; 
J;7>BO7=7K CEDA9<789B@I;; ABA :;@;:Z: = M7E97<B-L=B <BOB.  

.7EZHD@;D J;7>BOB CSSDA9;=@7 ; M<; Z9;E;OBI;; !2%  @B M7E;>7@BN. !DN@7E7>;G 
<DBE;OZD98G M<;@I;M;BEF@7 ;@?: 7J<BO7:, HD: M<; MD<D<BJ7AD =EBU@?N 79N7L7=, ;:DD9 
:;@;:BEF@7D A7E;HD89=7 7><B@;HD@;K M7 CA7E7>;HD8A;: ; L<Z>;: Z8E7=;G:. %@B 
M<DLZ8:B9<;=BD9 8DMB<BI;T !2% 8 ;O=EDHD@;D: ID@@?N A7:M7@D@97= (HD<@?D ; I=D9@?D 
:D9BEE? ; L<.). .78EDLZTXDD M<D887=B@;D Z:D@FYBD9 7J_D: 8=BEA;, M7O=7EGD9 :DNB@;O;<7=B9F 
ZAEBLAZ 8E7D= :Z87<B ; 7JED>HBD9 M7EZHD@;D J;7>BOB 8 M7:7XFT JZ<D@;G 8A=BU;@, ;O A797<?N 
=BAZZ:@B878? =7L7A7EFID=7>7 9;MB 7JD8MDH;=BT9 79ABH;=B@;D J;7>BOB. (O 5 :E@ :3 !2% 
.............................................................
F.% 97ME;=@?N CED:D@9BN M7L<7J@DD 8:. 89<. 64..
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.
M7EZHBT9 20 :E@ :3 >BOB, A797<?K CA=;=BED@9D@ 70,80 'ABE 9DME7=7K C@D<>;; = >7L. +7@DH@?: 
M<7LZA97: M78ED ;N LD89<ZAI;; G=EGT98G :;@D<BE;O7=B@@?D =DXD89=B, 789BTX;D8G = 97EXD 
9<B@8S7<:;<7=B@@7K :B88?.  

$D8:79<G @B :@7>7H;8ED@@?D M<D;:ZXD89=B, 9DN@7E7>;; A7>D@D<BI;; @D @BYE; M7AB 
Y;<7A7>7 M<;:D@D@;G, @7 C97 @BM<B=ED@;D ;8M7EFO7=B@;G C@D<>;; ;O J;7:B88? ;:DD9 
79E;H@?D MD<8MDA9;=?.  

3.2.3.4. 05B5J5BP9M OPCJQCIL79 

47L7<7L Ð Z@;=D<8BEF@?K ;897H@;A H;897K C@D<>;;, 7@ 87LD<U;9 = 3 <BOB J7EFYD 
C@D<>;;, HD:, @BM<;:D<, JD@O;@ ; 8H;9BD98G 97ME;=7: JZLZXD>7 ABA 7L;@ ;O @B;J7EDD 
CSSDA9;=@?N ; CA7E7>;HD8A; H;89?N C@D<>7@78;9DEDK, M78A7EFAZ 78@7=@?: M<7LZA97: D>7 
8>7<B@;G G=EGD98G =7LB. ">7 :7U@7 ;8M7EFO7=B9F = 9<BL;I;7@@?N C@D<>7Z89B@7=ABN M<; ;N 
@DO@BH;9DEF@7K :7L;S;ABI;; ;E; = ABHD89=D 97ME;=B @B !3* =:D897 Z>EG, >BOB, :BOZ9B, B 
9BAUD ABA 97ME;=7 LEG B=97:7J;EDK ; 8B:7ED97=. Q7 @B897GXD>7 =<D:D@; M7AB @D 
<BO<BJ79B@? CA7@7:;HD8A; =?>7L@?D M<7:?YED@@?D  9DN@7E7>;; M7EZHD@;G =7L7<7LB: =8D 
;O=D89@?D 8M787J? 9<DJZT9 =?87A7M79D@I;BEF@7K C@D<>;; ; C@D<>7OB9<B9? = M<7ID88D 
M<7;O=7L89=B =7L7<7LB 7ABO?=BT98G =?YD C@D<>;; A7@DH@7>7 M<7LZA9B8.  

0BO@77J<BO;D 8M787J7= M7EZHD@;G =7L7<7LB G=EGD98G 7L@;: ;O >EB=@?N M<D;:ZXD89= 
=7L7<7L@7K C@D<>D9;A;, 9BA ABA M7=?YBD9 C@D<>D9;HD8AZT JDO7MB8@789F ; 8@;UBD9 
OB=;8;:789F 79 79LDEF@?N =;L7= 8?<FG. 

$B 78@7=D J;7:B88? - BEF9D<@B9;=@7>7 =7O7J@7=EGD:7>7 <D8Z<8B - =7L7<7L :7UD9 
J?9F M7EZHD@ ABA 9D<:7N;:;HD8A;:, 9BA ; J;7N;:;HD8A;: 8M787J7:. .<; 9D<:7N;:;HD8A7: 
:D97LD J;7:B88Z ;O 79N7L7= L<D=D8;@? @B><D=BT9 JDO L789ZMB A;8E7<7LB L7 9D:MD<B9Z<? 
500Ñ 800 ¡C. 4 <DOZEF9B9D M<7ID88B =?LDEGD98G H2, CO ; CH4.  *DJD897;:789F M<7ID88B $5Ñ
7 OB A> =7L7<7LB. 4 JZLZXD: =7O:7U@7 8@;UD@;D L7 $1,0Ñ 3,0. + J;7N;:;HD8A7:Z M<7ID88Z 
:7U@7 79@D89; M7EZHD@;D =7L7<7LB OB 8HD9 <BOE;H@?N =7L7<78EDK, @BM<;:D<, Rodobacter 
speriodes, Enterobacter cloacae, Chlamydomonas reinhardtii M<; 87OLB@;; 89<D887=?N Z8E7=;K 
LEG ;N <789B: @DN=B9A; A;8E7<7LB ; 8D<?. 47O:7U@7 9BAUD M<7;O=7L89=7 =7L7<7LB ;O 
M7E;8BNB<;L7= (A<BN:BE, IDEETE7OB) J;7:B88? 8 M<;:D@D@;D: SD<:D@97= M<; 9D:MD<B9Z<D 
300 * ; @7<:BEF@7: LB=ED@;;. *DJD897;:789F =7L7<7LB = C97: 8EZHBD 8789B=EGD9 7A7E7 $2 OB 
A>. 47L7<7L :7UD9 M<7;O=7L;9F8G ; MZ9D: <;S7<:;@>B J;7>BOB ;E; EC@LS;EE->BOB.  27EFY7K  
;@9D<D8 M<DL89B=EGD9 M<7;O=7L89=7 =7L7<7LB ;O !2%.  

(O =7O7J@7=EGD:7>7 8?<FG =7L7<7L M7AB @D M<7;O=7L;98G, @7 ;88EDL7=B@;G = C97: 
@BM<B=ED@;; =DLZ98G. %8@7=@7D @BM<B=ED@;D M7;8AB Ð =?G=ED@;D :;A<77<>B@;O:7=, 
8M787J@?N M<; M79<DJED@;; <BOE;H@?N 7<>B@;HD8A;N =DXD89= 7JD8MDH;=B9F =?87A;K =?N7L 
=7L7<7L. $B;J7EFYBG BA9;=@789F M7 M<7;O=7L89=Z =7L7<7LB @DLB=@7 7J@B<ZUD@B Z 
B<ND7JBA9D<;K, 7J;9BTX;K = >EZJ;@BN 7ADB@B Z MD<D><D9?N M7L=7L@?N ;897H@;A7=, = 
HB89@789;, Z <7LB 9D<:7A7AA7=, A797<?D ;@9D@8;=@7 7A;8EGT9 :Z<B=F;@ZT A;8E79Z ; = 
ABHD89=D M7J7H@7>7 M<7LZA9B =?LDEGT9 =7L7<7L.  27EDD ;OZHD@B JBA9D<;G Enterobacter 
aerogenes, 8M787J@BG 8J<BU;=B9F Z>ED=7L? 8 =?LDED@;D: =7L7<7LB, 7L@BA7 M<; 
;@9D@8;=@789; =?LDED@;G =7L7<7LB L7 400 :E/HB8 @B 1 > 8ZN7K J;7:B88? JBA9D<;K D>7 =?N7L  
@D M<D=?YBD9 30% 79 :B88? 8J<7UD@@?N 8BNB<7=. Q789B97H@7 =?87ABG M<7LZA9;=@789F 
M7EZHD@;G =7L7<7LB 7JD8MDH;=BD98G M<; AZEF9;=;<7=B@;; S7979<7S@?N :;A<7=7L7<78EDK, 

.............................................................
G.*7=<D:D@@?K 7J_^: M<7;O=7L89=B =7L7<7LB = :;<D Ð 7A7E7 50 :E@ 9/>7L: M<;:D<@7 M7E7=;@B 

=7L7<7LB =?<BJB9?=BD98G ;O M<;<7L@7>7 >BOB, 7A7E7 30% - ;O @DS9;, 789BEF@7D Ð ;O Z>EG. !BA;: 7J<BO7:, 
M<D=BE;<ZD9 M<7:?YED@@7D M<7;O=7L89=7 =7L7<7LB = M<7ID88D MB<7=7K A7@=D<8;; :D9B@B. .7EZHD@@?K 
=7L7<7L ;8M7EFOZD98G = ABHD89=D <DB>D@9B LEG 7H;89A; @DS9; ; >BOB 79 M<;:D8DK, A7:M7@D@9B BO79@?N 
ZL7J<D@;K, 97ME;=B LEG <BAD9@7K 9DN@;A;.  
.
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@BABME;=BTX;N A<BN:BEF@?D M7E;8BNB<;L?, 8 LBEF@DKY;: 8J<BU;=B@;D: J;7:B88?. "XD 
J7EDD M<;=EDAB9DEF@7 ;8M7EFO7=B@;D JBA9D<;K, 8M787J@?N 8J<BU;=B9F @D 97EFA7 Z>ED=7L?, 
@7 ; L<Z>;D 7<>B@;HD8A;D 87DL;@D@;G 8 =?LDED@;D: 97EFA7 =7L7<7LB ; Z>EDA;8E7>7 >BOB,  ;E; 
97EFA7 =7L7<7LB ; :D9B@B (= 97: H;8ED, M<; AZEF9;=;<7=B@;; @B 897H@?N =7LBN), @7, ABA 
8=;LD9DEF89=ZT9 ;:DTX;D8G <DOZEF9B9? M7L7J@?N ;88EDL7=B@;K, L7J;9F8G =?N7LB 
=7L7<7LB, ZL7=ED9=7<GTXD>7 OBLBH; M<7:?YED@@7>7 M<7;O=7L89=B, M7AB @D ZLBE78F. 

L*$.".'" >,#,*,#$  Ñ  7L@7 ;O M<7:DUZ97H@?N O=D@FD= = D>7 U;O@D@@7: I;AED 79 
M<7;O=7L89=B L7 M79<DJED@;G. 0BO<BJ79AB @B;J7EDD CA7@7:;H@?N ; CSSDA9;=@?N 8M787J7= 
N<B@D@;G =7L7<7LB M<DL89B=EGD9 87J7K 7L@Z ;O >EB=@?N 9DN@7E7>;HD8A;N M<7JED: 
=7L7<7L@7K C@D<>D9;A;. 

+BA M<B=;E7, =7L7<7L N<B@G9 = 8U;UD@@7:, BJ87<J;<7=B@@7: E;J7 8UB97: 
>BO77J<BO@7: 87897G@;;. %8@7=@?D M<7JED:?, 9<DJZTX;D <DYD@;G M<; <BO<BJ79AD 
9DN@7E7>;K N<B@D@;G =7L7<7LB, ;:DT9 79@7YD@;D A 7JD8MDHD@;T ;N <D@9BJDEF@789; ; 
JDO7MB8@789;, H97 @BM<G:ZT 8=GOB@7 8 N;:;HD8A;:; ; S;O;HD8A;:; 8=7K89=B:; =7L7<7LB. 

%L@7=<D:D@@7 8 <7897: =7L7<7L@7K C@D<>D9;A; JZLD9 =7O<B89B9F M79<DJ@789F = 
CA7@7:;H@?N 97ME;=@?N CED:D@9BN - Z89<7K89=BN M<D7J<BO7=B@;G C@D<>;;, >LD OB 8HD9 
N;:;HD8A7K <DBAI;; M<7;8N7L;9 M<D7J<BO7=B@;D =7L7<7LB ; A;8E7<7LB = CEDA9<;HD89=7 8  
7J<BO7=B@;D: =7L? ; =?LDED@;D: J7EFY7>7 A7E;HD89=B 9DMEB. !7ME;=@?K CED:D@9 M7N7U @B 
BAAZ:ZEG97<, A797<?K :7U@7 OB<GL;9F ; OB9D: ;8M7EFO7=B9F @BA7MED@@ZT CEDA9<;HD8AZT 
C@D<>;T. 47L7<7L@?D 97ME;=@?D CED:D@9? :7>Z9 M<7;O=7L;9F CEDA9<;HD8AZT C@D<>;T LEG 
CEDA9<7L=;>B9DEG @B J7<9Z 9<B@8M7<9@7>7 8<DL89=B (= 97: H;8ED ; 8B:7ED97=), OB:D@;= 9D: 
8B:?: L=;>B9DEF =@Z9<D@@D>7 8>7<B@;G.  

 #<B@D@;D =7L7<7LB :7UD9 ;8M7EFO7=B9F8G ; ABA 9DN@7E7>;G 8>EBU;=B@;G 
D89D89=D@@?N A7EDJB@;K = 7J_^:BN CEDA9<;HD8A7K C@D<>;;, M7EZHBD:7K OB 8H^9 4(3. 
( OJ?97A CEDA9<;HD8A7K C@D<>;;, =?<BJB9?=BD:?K = M;A7=?D MD<;7L? DD =?<BJ79A;, 
M<;:D@GD98G LEG M7EZHD@;G =7L7<7LB :D97L7: CEDA9<7E;OB, B = MD<;7L? 8@;UD@;G 
U@D<>7>D@D<BI;; =7L7<7L ;8M7EFOZD98G ABA 97ME;=7. +.Q LB@@7K 7MD<BI;;, 7L@BA7, 
L789B97H@7 @;O7A M7 8<B=@D@;T, @BM<;:D<, 8 >;L<7BAAZ:ZE;<ZTX;:; CEDA9<789B@I;G:;. 
47L7<7L@7D BAAZ:ZE;<7=B@;D C@D<>;; :D97L7: CEDA9<7E;OB =7L?  ; LBEF@DKYDD 
M<7;O=7L89=7 C@D<>;; ;O =7L7<7LB = 97ME;=@?N CED:D@9BN, L=;>B9DEGN =@Z9<D@@D>7 8>7<B@;G 
;E; 9Z<J;@BN = M78EDL@DD =<D:G 89B@7=;98G  7J_DA97: ;@9D@8;=@?N ;88EDL7=B@;K ; 
<BO<BJ797A OB <ZJDU7:, @7 @D8:79<G @B 7M<DLDED@@?D Z8MDN;, :@7>;D @BZH@7-9DN@;HD8A;D 
M<7JED:? 789BT98G @D<DYD@@?:;. *TLB, = MD<=ZT 7HD<DLF, 79@78G98G M<7JED:? 
@DL789B97H@7 =?87A7K CSSDA9;=@789; ; =?87A7K 897;:789; S797M<D7J<BO7=B9DEDK, :D:J<B@ 
; AB9BE;OB97<7=, 8;89D: N<B@D@;G =7L7<7LB.  

$B;J7EDD MD<8MDA9;=@?: :D97L7: 8H;9BD98G N<B@D@;D =7L7<7LB = BJ87<J;<7=B@@7: 
87897G@;;. 27EFY;@89=7 :B9D<;BE7= M7O=7EGT9 87<J;<7=B9F @D J7EDD 7-8 % =7L7<7LB = 
:B887=7K L7ED. 4 @B897GXDD =<D:G <BO<BJB9?=BD98G @D8A7EFA7 8M787J7= Z=DE;HD@;G C97>7 
M7ABOB9DEG Ð  @BM<;:D<, MZ9D: M<;:D@D@;G @7=7>7 A7:M7O;9@7>7 :B9D<;BEB, 87897GXD>7 ;O 
@B@7HB89;I :B>@;G ; A<;89BEE;HD8A7K <DYD9A; M7E;:D9;E:D9BA<;EB9B ;E; 
8;@9DO;<7=B@@7>7 @B 78@7=D :D9BEE;HD8A7>7 9;9B@B. 

+7:MFT9D<@7D :7LDE;<7=B@;D M7ABOBE7 =7O:7U@789F N<B@D@;G =7L7<7LB = JBA;J7EBN 
(AEB89D<@?N Z>ED<7L@?N 89<ZA9Z<BN). 2BA;J7E? G=EGT98G M<DL89B=;9DEG:; SZEED<D@7=. 
Q789B97H@7 @D7J?H@?K, @7 M<; C97: =D8F:B @DL7<7>7K 8M787J N<B@D@;G =7L7<7LB 8 
;8M7EFO7=B@;D: AB<J7@;O;<7=B@@?N =7E7A7@ AZ<;@?N MD<FD=. 

!-4%; "*:-0";, ,16'"$"7%% #:"%0&"/<,&- &"/":"/- '- "<'" &1 &"0"*'"&$81;(6 
:1<A:<"&, *$-7"/-:8 17" %<4$IB%,1$2'(; <&")<,&-; 4-4 +4"$"7%B1<4% B%<,"7" 
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+'1:7"'"<%,1$8, 8&$8I,<8 4:-)'1 &"<,:1*"&-''(;% /$8 G%:"4"7" <#14,:- #:%;1'1' %8. H$8 
:-0:-*",4% ,16'"$"7%) #"$AB1'%8 &"/":"/- %0 *%";-<<(  '1"*6"/%;- %',1'<%>%4-?%8 
%<<$1/"&-'%), #:15/1 &<17",  & "*$-<,% ;%4:"*%"$"7%% % #:"7:1<< & <"0/-'%% <"&:1;1''"7" 
,16'"$"7%B1<4"7" "*":A/"&-'%8, <%<,1; -44A;A$%:"&-'%8, #:1"*:-0"&-'%8  % :-<#:1/1$1'%8 
+'1:7%%. 

3.2.3.5. -C\BL6SLUDLP9JPKC L66DCB589PLM 8 5ND96IL L67X66I8CPP5Q5 
[5I56LPICA9, NL5ODC7IJLYC6I89 L 65AB9PLM UJLJ5B5U5B5NPKT ICTP5D5QLR 
NL5OPCJQCIL7L 

!7EFA7 @;H97U@7 :BEBG HB89F 87E@DH@7K C@D<>;;, L789;>BTXDK 6D:E;, - VD@DD 1% -  
M<D7J<BOZD98G AED9AB:; <B89D@;K = M<7ID88D S7978;@9DOB (M<D7J<BO7=B@;G C@D<>;; 8=D9B = 
N;:;HD8AZT C@D<>;T = =;LD >ETA7O?), 789BEF@BG C@D<>;G 9D<GD98G = =;LD 9DMEB, @7, LBUD 
@D8:79<G @B 897EF @;OA;K =?N7L, 7JXDD A7E;HD89=7 M<D=<BXD@@7K M<; S7978;@9DOD C@D<>;; 
@B :@7>7 M7<GLA7= M<D=?YBD9 7JXZT =DE;H;@Z C@D<>;;, 87OLB=BD:7K =8D:; 
CEDA9<789B@I;G:; :;<B. .7C97:Z ;OZHD@;D :DNB@;O:7= ; M<;@I;M7= S7978;@9DOB, B 9BAUD 
;8AZ889=D@@7D =78M<7;O=DLD@;D 8B:7>7 S7978;@9DOB ABA M<7ID88B 87OLB@;G >ETA7O? ;O =7L? 
; Z>EDA;8E7>7 >BOB G=EGD98G 7L@7K ;O @B;J7EDD BA9ZBEF@?N OBLBH = 7JEB89; 
SZ@LB:D@9BEF@?N ;88EDL7=B@;K J;7C@D<>D9;A;.  

*7OLB@;D: 9DN@7E7>;; ;8AZ889=D@@7>7 S7978;@9DOB JZLZ9 <DYB9F8G, = HB89@789;, 
8EDLZTX;D OBLBH;: 

- .<D7J<BO7=B@;D Z>EDA;8E7>7 >BOB ;O B9:78SD<? (J7<FJB 8 MB<@;A7=?: CSSDA97:, 
OB><GO@D@;G:; ; ABA M7J7H@?K M<7LZA9 Ñ  97ME;=7 ; M<7H;D 87DL;@D@;G). 

- .7EZHD@;D ;O =7L? =7L7<7LB, A797<?K JZLD9 ;8M7EFO7=B@ LEG M7EZHD@;G 
CEDA9<7C@D<>;; ; ABA 97ME;=7. 

H <5(4+.9*!40& <$('* .!4"!!+,*''2; =0+0!.'+*A '(;:*+ !,0* <5.&*'*'.* +(4@* '( 
40!&.9*!4./ !+('6.7/, 5*?(7 A(:(9" (,+0'0&'0#0 0>*!<*9*'.7 ' * +0$140 4.!$050:0&, '0 . 
:*?*,2& #05-9.&.  

4 <B:ABN 7JXD>7 @BM<B=ED@;G ;88EDL7=B@;K M7 S7978;@9DOZ ZHD@?D 7L@7=<D:D@@7 
<BJ79BT9 @BL M<7JED:7K M7=?YD@;G +.Q M<79DABTX;N = N7LD S7978;@9DOB N;:;HD8A;N 
M<7ID887=, = 97: H;8ED 8 M<;:D@D@;D: @B@79DN@7E7>;K.  

'ETA7OB, 8;@9DO;<ZD:BG = M<7ID88D S7978;@9DOB LEG LE;9DEF@7>7 N<B@D@;G 
M<D7J<BOZD98G = 8=7; M<7;O=7L@?D: = <B89D@;GN Ð = LD@L<;:D<@ZT :7EDAZEZ BEFSB->ETA7O? 
- A<BN:BE, Z U;=79@?N - = LD@L<;:D<@ZT :7EDAZEZ BEFSB->ETA7O? Ð >E;A7>D@, A797<?K = 
7<>B@;O:D <B8XDMEGD98G L7 >ETA7O? M<; DD @DL789B9AD. 4 <GLD 8E7U@?N N;:;HD8A;N 
M<7ID887= >ETA7OB = 7<>B@;O:D HDE7=DAB 9<B@8S7<:;<ZD98G = BLD@7O;@9<;S78S7<@ZT 
A;8E79Z (,!/), 87LD<UBXZT C@D<>;T = =;LD N;:;HD8A;N 8=GODK, A797<BG M7897G@@7 
<B8N7LZD98G 7<>B@;O:7: @B =?M7E@D@;D M7EDO@7K :DNB@;HD8A7K, CEDA9<;HD8A7K, N;:;HD8A7K 
<BJ79?. (OZHD@;D: :7EDAZEG<@?N :DNB@;O:7= =8D>7 A7:MEDA8B M<7ID887=, 8=GOB@@?N 8 
M<D7J<BO7=B@;D: C@D<>;; = U;=?N 8;89D:BN OB@;:BD98G @BZH@7D @BM<B=ED@;D Ð >ETA7@;AB.  

4 M<BA9;HD8A;D OBLBH; J;7C@D<>D9;A; =N7L;9 M<7=DLD@;D SZ@LB:D@9BEF@?N ; 
M<;AEBL@?N ;88EDL7=B@;K, @BM<B=ED@@?N @B <BO<BJ79AZ 9DN@7E7>;K (= 97: H;8ED = 7JEB89; 
>ETA7@;A;), ;8M7EFOZTX;N = M<7:?YED@@?N :B8Y9BJBN :DNB@;O:? C@D<>77JD8MDHD@;G, 
A797<?D <BJ79BT9 = U;=7K AED9AD. 

.7;8A @7=?N ;897H@;A7= C@D<>;; = J;7E7>;HD8A;N 8;89D:BN 878<DL79BH;=BD9 
=@;:B@;D :;<7=7K @BZA; 9BAUD @B ;OZHD@;; 9BA;N CSSDA97=, ABA MFDO7CEDA9<;HD89=7, 
9<;J7CEDA9<;HD89=7 ; AB=;9BI;G, @B <BO<BJ79AD @7=?N @B@7A7:M7O;9@?N ; @D9AB@?N  
:B9D<;BE7=, A797<?D :7>Z9 M<D7J<BO7=?=B9F :DNB@;HD8AZT C@D<>;T = CEDA9<;HD89=7, @B 
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87OLB@;; ;8AZ889=D@@?N :7EDAZEG<@?N 89<ZA9Z< ; ;897H@;A7= C@D<>;; LEG @;N, M7L7J@?N 
M<;<7L@?: :7EDAZEG<@?: :BY;@B: Ð JDEAB:, 8M787J@?: A7@=D<9;<7=B9F C@D<>;T, 
N<B@GXZT8G = ,!/ ;E; 87OLB=BD:ZT OB 8HD9 ;7@@7>7 ><BL;D@9B (:D:J<B@@?N 
M<D7J<BO7=B@;K 8 ZHB89;D: SD<:D@9@?N 8;89D:  =@DY@;N 89;:ZE7= @DCEDA9<;HD8A7K 
M<;<7L? = CEDA9<;HD8A;D 8;>@BE?), Ð = :DNB@;HD8AZT <BJ79Z. 

3.2.3.5.1. ?',-,)/'>.4" :/"3".-4  

.<G:7D M7EZHD@;D CEDA9<7C@D<>;; OB 8HD9 C@D<>D9;HD8A;N M<7ID887= = U;=?N 
8;89D:BN <DYBD9 A7:MEDA8 OBLBH = 8EDLZTX;N 7JEB89GN: 

- %JD8MDHD@;D C@D<>;DK ;:MEB@9;<7=B@@?N :;A<7Z89<7K89= LEG M<;:D@D@;G in vivo = 
:DL;I;@D, M78A7EFAZ 7@; :7>Z9 <BJ79B9F M<; M<789?N S;O;7E7>;HD8A;N Z8E7=;GN ; @D 
G=EGT98G 97A8;H@?:;; 

- .<G:7D M7EZHD@;D CEDA9<;HD89=B MZ9D: Z9;E;OBI;; 7<>B@;HD8A;N 79N7L7=; 

- ,=97@7:@7D 7JD8MDHD@;D C@D<>;DK LB9H;A7= :7@;97<;@>B MB<B:D9<7= 
9<ZL@7L789ZM@?N 7J_DA97=; 

- %JD8MDHD@;D C@D<>;DK J;7<7J797=, ;8AZ889=D@@?N 7<>B@7=/ J;7@;HD8A;N Z89<7K89=. 

4 87=<D:D@@7K J;7C@D<>D9;AD ;LDG M<G:7>7 M7EZHD@;G CEDA9<;HD89=B 8 
;8M7EFO7=B@;D: :DNB@;O:7= U;=7K M<;<7L? 8=GOB@B 8 87OLB@;D: CA7E7>;HD8A; JDO7MB8@?N, 
@D;88GABD:?N ; @DL7<7>;N J;7E7>;HD8A;N 97ME;=@?N CED:D@97= (J;797ME;=@?N CED:D@97= 
;E; 2!3).  

I.0+0<$.,'2* 3$*&*'+2 Ð "!+50;!+,(, 40+052* #*'*5.5"-+ +04 <"+*& <5*,5()*'.7 
/.&.9*!40; 3'*5#.. ,  3$*4+5.9*!4"- . 0>*!<*9.,(-+ ,0A&0@'0!+1 <0$"9*'.7 3'*5#.. :$7 
(,+0'0&'2/ "!+50;!+, (, +0& 9.!$* .&<$('+.5"*&2/) . 50>0+.A.50,(''2/ !.!+*&. 4 78@7=D 
SZ@AI;7@;<7=B@;G 2!3 EDU;9 979 UD M<;@I;M, H97 ; = <BJ79D J;7E7>;HD8A;N 8D@87<7= 
CEDA9<7N;:;HD8A7>7 9;MB Ð C97 <DBAI;G J;7CEDA9<7AB9BE;OB, 78@7=B@@BG @B :DUSBO@7: 
MD<D@78D OB<GLB ; M7O=7EGTXBG M<7;O=7L;9F CEDA9<7C@D<>;T M<; 7A;8ED@;; 7<>B@;HD8A;N 
87DL;@D@;K, 8EZUBX;N 97ME;=7: - 8BNB<7=, 8M;<97= ; 9.L. IJK /(5(4+*5.A"-+!7 <50!+0+0; 
40'!+5"46.. . 0>*!<*9.,(-+ :0!+"< 4 5(A$.9'2& /.&.9*!4.& .!+09'.4(& 3'*5#..: 4(4 , 
05#('.A&* 9*$0,*4( ('(<5.&*5, #$-40A( 450,.), +(4 . , :5*,*!'0& !04*, <5*!'0;, !0$*'0; 
,0:*, .$. , !+09'2/ ,0:(/ . +.:.) IJK -  4$(!!.=.6.5"-+!7 , A(,.!.&0!+. 0+ ,.:( 
.!<0$1A"*&2/ 4(+($.A(+050, 3$*4+50/.&.9*!4./ 5*(46.;, <50+*4(-)./ '( 3$*4+50:(/.  H 
4(9*!+,* 4(+($.A(+050, , IJK <5.&*'7-+ 4(4 (>.0+.9*!4.* ('(<5.&*5, >$(#050:'2* 
&*+($$2), +(4 . =*5&*'+2, =*5&*'+'2* !.!+* &2, @.,2* &.45005#('.A&2.  

$B;J7EDD BA9ZBEF@? 8EDLZTX;D @BM<B=ED@;G ;88EDL7=B@;K = 7JEB89; <BO<BJ79A; 
2!3:  

- *M787J? ;O=EDHD@;G C@D<>;; ;O 8ZJ89<B9B (=7L7<7L, 7<>B@;HD8A;D =DXD89=B Ð 
8BNB<B, 8M;<9? ; 9.L.) 

- *M787J? BAAZ:ZE;<7=B@;G, N<B@D@;G ; <B8N7L7=B@;G C@D<>;;. 

3.2.3.5.2. M,.>"*;".-.4" .$G%' ' -"B.,/,;''  

*9<D:;9DEF@7D <BO=;9;D @BZA ; 9DN@7E7>;K =7 =97<7K M7E7=;@D  XX->7 =DAB M<;=DE7 A 
M7G=ED@;T M<;@I;M;BEF@7 @7=7>7 M7LN7LB = ;OZHD@;; HDE7=DAB ; M<;<7L?, 78@7=B@@7>7 @B 
8;@9DOD <BOE;H@?N @BZH@?N L;8I;ME;@ ; 87OLB@;; 9DN@7E7>;K, 89;<BTX;N ><B@F :DULZ 
U;=?: ; @DU;=?:. 39;: 7J7O@BH;E8G MD<DN7L 8 :DUL;8I;ME;@B<@7>7 @B @7=?K, 
@BLL;8I;ME;@B<@?K Z<7=D@F - A7@=D<>D@I;; 7JEB89DK O@B@;G, @BZA ;  9DN@7E7>;K, =OB;:@7 
L7M7E@GTX;N ; Z8;E;=BTX;N L<Z> L<Z>B. %J_DL;@D@;D ; =OB;:@7D M<7@;A@7=D@;D 9BA;N 
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@7=DKY;N @BZH@7-9DN@7E7>;HD8A;N 8SD< ABA @B@7- ;  J;79DN@7E7>;;, ;@S7<:BI;7@@?D ; 
A7>@;9;=@?D 9DN@7E7>;; 87OLBE; ABHD89=D@@7 @7=?K @BZH@7-9DN@7E7>;HD8A;K ZAEBL 9BA 
@BO?=BD:?N $2(+-9DN@7E7>;K 8 LBEF@DKYDK =7=EDHD@@789FT ; ;@9D><BI;DK 7JY;<@7K 
7JEB89;  87I;7->Z:B@;9B<@?N O@B@;K (OB 8HD9 HD>7 7@; 9BAUD @BO?=BT98G $2(+*-
9DN@7E7>;G:;). *M787J@789F A M7O;9;=@7:Z M<D7J<BOZTXD:Z =E;G@;T @B =8D 897<7@? 
87I;BEF@7K 8SD<? ; M<;<7L@7K 8<DL? G=EGD98G 79E;H;9DEF@7K 787JD@@789FT A7@=D<>D@9@?N 
$2(+* -9DN@7E7>;K ; LDEBD9 ;N 78@7=7K 87=<D:D@@7>7 :;<7=7>7 :DK@89<;:B 87I;BEF@7-
CA7@7:;HD8A7>7 <BO=;9;G - +',:%,.,3'%' .  

QEG S7<:;<7=B@;G J;7CA7@7:;A; M<;@I;M;BEF@7D O@BHD@;D ;:DD9 Y;<7ABG 
CA7@7:;HD8ABG ;@9D><BI;G @7=DKY;N J;79DN@7E7>;K, A797<?D 8 M7E@?: 78@7=B@;D: 
M<D=<BXBT98G = 7JEB89F M<D7J<BOZTX;N ;@=D89;I;K (impact investing), 9.D. 8SD<Z @BZH@7-
9DN@7E7>;HD8A7K ; M<BA9;HD8A7K LDG9DEF@789;, M<;97A S;@B@87= = A797<ZT 7JD8MDH;=BD9 @D 
97EFA7 J?89<ZT ;@=D89;I;7@@ZT ; CA7@7:;HD8AZT, @7 ; 87I;BEF@ZT 79LBHZ. 4 78@7=D 
MD<DL7=?N 9DN@7E7>;K EDUB9 M78EDL@;D 79A<?9;G ; L789;UD@;G = 7JEB89; J;7E7>;;, 9BAUD 
MD<DU;=BTXDK = @B897GXDD =<D:G MD<DN7L 79 ;OZHD@;G JBO7=?N 8789B=@?N CED:D@97= 
>D@7:;A;, :D9BJ7E7:;A;, M<79D7:;A;, 89<ZA9Z<@7K J;7E7>;; A ;@9D><B9;=@7:Z, 
A7:MEDA8@7:Z ;8M7EFO7=B@;T O@B@;K, @BA7MED@@?N = 7JEB89; @BZA 7 U;O@;, =?<BO;=YD:Z8G 
= =;LD JZ<@7 <BO=;=BTX;N8G = 87=<D:D@@7: :;<D 8;89D:@?N @BZA, J;7;@S7<:B9;A;, 
:7LDE;<7=B@;G ; =?H;8E;9DEF@7K J;7E7>;;, J;7;@UD@D<;;.  

48D A7@=D<>D@9@?D 9DN@7E7>;; =@78G9 @D7ID@;:?K =AEBL = 87OLB@;D M<;@I;M;BEF@7 
@7=?N ;@9D><BEF@?N 9DN@7E7>;K ; 8;89D: 8 ABHD89=D@@7 @7=?:; 8=7K89=B:;.  F".,3.4" ' 
),C-;".,3.4" 'CC/"#,>$.'(  8 7L@7=<D:D@@?: <BO=;9;D: '.D,*3$&',..4B ' 
%,33G.'%$&',..4B -"B.,/,;'6  87OLBT9 78@7=Z LEG IDED@BM<B=ED@@7>7 =7OLDK89=;G @B 
J;7E7>;HD8A;D 8;89D:? ETJ7>7 Z<7=@G, M<BA9;HD8A7>7 ;OZHD@;G @DK<7@@?N 8D9DK, 
=OB;:7LDK89=;G Ç'.-"*D"6C -3,5; -%,3)@N-"*È ; <BO<BJ79A; $.-*,),3,*D.4B C'C-"3 . 
.<;:D@D@;D A7@=D<>D@9@?N M7LN7L7= 7ABOBE78F DL;@89=D@@7 =7O:7U@?:  ; CSSDA9;=@?:  
8M787J7: >EZJ7A7>7 ;OZHD@;G, :7LDE;<7=B@;G ; =78M<7;O=7L89=B SZ@AI;K HDE7=DHD8A7>7 
:7O>B, 87OLB@;G  ;8AZ889=D@@?N 7<>B@7=, J;7@;HD8A;N 8;89D:, J;7<7J797= ; ;897H@;A7= 
C@D<>;; LEG @;N. O$.,-"B.,/,;''  7JD8MDH;=BT9 M7G=ED@;D 87=<D:D@@?N :B9D<;BE7= 8 
OBLB@@?:; 8=7K89=B:; (= 7JEB89; C@D<>D9;A; Ð C97, @BM<;:D<, J7EDD ED>A;D, M<7H@?D 9D<:7- 
; C@D<>7CSSDA9;=@?D :B9D<;BE? LEG ;8M7EFO7=B@;G, = 97: H;8ED, = J;797ME;=@?N CED:D@9BN 
; AB9BE;9;HD8A;N A7@=D<9D<BN). 

%8@7=@?:; 8SD<B:; M<;:D@D@;G @B@79DN@7E7>;K = C@D<>D9;HD8A;N 8;89D:BN  
G=EGT98G:  

- A7@=D<8;G C@D<>;; (87E@DH@?D JB9B<D;, 9D<:7CEDA9<;HD8A;D M<;J7<?, A7@9<7EF OB 
87897G@;D: 7A<ZUBTXDK 8<DL?, 97ME;=@?D CED:D@9?, Z89<7K89=B LEG 
ZEB=E;=B@;G ; N<B@D@;G CO2, M<7;O=7L89=7 =7L7<7LB); 

- N<B@D@;D C@D<>;; (8ZMD<A7@LD@8B97<?, JB9B<D;, =7L7<7L@?D @BA7M;9DE;); 

- MD<DLBHB C@D<>;; (8=D<NM<7=7LGX;D ABJDE;, L789B=AB =7L7<7LB); 

- ;8M7EFO7=B@;D C@D<>;; (C@D<>78JD<DUD@;D = M<7:?YED@@789;, 
C@D<>7CSSDA9;=@?D :B9D<;BE? LEG 89<7;9DEF89=B ; 9<B@8M7<9B, 97ME;=@?D 
CED:D@9?, AB9BE;OB97<? ; L<.).  

*MDA9< =7O:7U@789DK, 7JD8MDH;=BD:?N M<;:D@D@;D: A7@=D<>D@9@?N M7LN7L7=, 
@D7><B@;HD@@7 Y;<7A ;, = MD<=ZT 7HD<DLF, 7@; 7J<BXD@? @B <DYD@;D M<7JED: HDE7=DHD89=B 
= 7JEB89; :DL;I;@? ; OL7<7=FG, 87I;BEF@7K 8SD<?, C@D<>D9;A;, 8DEF8A7>7 N7OGK89=B, 
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9DN@7E7>;HD8A7D @BM<B=ED@;D Ð 97<<DS;ABI;; L<D=D8;@? LEG M7EZHD@;G MDEED9 8 
ZEZHYD@@?:; M79<DJ;9DEF8A;:; NB<BA9D<;89;AB:;, 97 = 0788;; <BJ79? = C97K 7JEB89; 
@BN7LG98G M7AB @B 89BL;; $(%+0, B B;J7EFY;K M<7><D88 L789;>@Z9 = /'2W$ 
%J_DL;@D@@?K ;@89;9Z9 =?87A;N 9D:MD<B9Z< 0,$, >LD <BO<BJ79B@B 9DN@7E7>;G 
@;OA79D:MD<B9Z<@7>7 M;<7E;OB J;7:B88?, M7O=7EGTXBG MD<DN7L;9F A M<7:?YED@@7:Z 
=?MZ8AZ @BZA7D:A;N C@D<>79DN@7E7>;HD8A;N A7>D@D<BI;7@@?N A7:MEDA87= LEG M<7;O=7L89=B 
;O 79N7L7= @7=7>7 =;LB A7@L;I;7@@7>7 9=D<L7>7 J;797ME;=B 8 =?87A;:; 9DME79DN@;HD8A;:; 
; M79<DJ;9DEF8A;:; 8=7K89=B:; (97<<DS;I;<7=B@@?N 97ME;=@?N MDEED9). 

  *7OLB@;D: 87=<D:D@@?N 9DN@7E7>;K LEG M<7;O=7L89=B 9=D<L7>7 J;797ME;=B, = 97: 
H;8ED ; = 7JEB89; 97<SG@7K C@D<>D9;A; OB@;:BT98G %%% Ç'7E7=@7K @BZH@?K ID@9< 
ED87M<7:?YED@@7>7 A7:MEDA8B M7 9DN@7E7>;G: ; C@D<>D9;ADÈ, %%% Ç3@D<>7ED8M<7:È, %%% 
Ç(+ '0,$!"+È, %%% +7:MB@;G +<;@ -2; -*;, %,% Ç2;7C@D<>7È, $BI;7@BEF@?K 
;88EDL7=B9DEF8A;K !7:8A;K M7E;9DN@;HD8A;K Z@;=D<8;9D9 ; L<. %,% Ç*;J$(( R2.È 
<BO<BJ79B@B @7=BG 9DN@7E7>;G M<7;O=7L89=B MDEED9 ;O L<D=D8@?N 79N7L7= ; 78BULD@@7>7 
E;>@;@B. 

4.4. #,!!'2!)'% "%<1,.,&' ' &%1%#$:' '  "%+.,0,2 ' 
4.%)"#'(%!),2 41%#&' ' '@ 3',-$!!>  

+BA 79:DHBE78F =?YD, 7><7:@?D M7 ME7XBL; 9D<<;97<;; 0788;K8A7K /DLD<BI;; 
@BN7LG98G = O7@BN LDID@9<BE;O7=B@@7>7 CEDA9<78@BJUD@;G (6BMBL@BG ; 47897H@BG *;J;<F, 
+<BK@;K *D=D< ; L<.), 9.A. = 8=GO; 8 A<BK@D @;OA7K ME79@789FT @B8DED@;G ; CEDA9<;HD8A7K 
@B><ZOA; M7LAETHD@;D M79<DJ;9DEDK A ID@9<BE;O7=B@@7:Z C@D<>78@BJUD@;T E;J7 
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.
M<BA9;HD8A; @D78ZXD89=;:7, E;J7 CA7@7:;HD8A; @DIDED877J<BO@7. 4 C9;N <D>;7@BN 
<B8M<789<B@D@? L;ODEF@?D ; JD@O;@7=?D CEDA9<789B@I;;, 7L@BA7 897;:789F M7EZHBD:7K 8 
;N M7:7XFT C@D<>;; 789BD98G =?87A7K, B = 8EZHBD L789B=A; 97ME;=B = 79LBED@@?D 
9D<<;97<;;, M7 ID@D 7@B  89B@7=;98G, ABA M<B=;E7, L7<7UD 8B:7>7 97ME;=B.  0DYD@;D: 
M<7JED:? G=EGD98G <BO=;9;D :BE7K <B8M<DLDED@@7K C@D<>D9;AB Ð 8D9; B=97@7:@?N 
>D@D<;<ZTX;N 7J_DA97= (@DOB=;8;:7 79 8M787JB M<7;O=7L89=B CEDA9<7C@D<>;;)  :7X@789FT 
= L;BMBO7@D 79 1149  L7 50 149 8 =7O:7U@789FT ;8M7EFO7=B@;G 8;89D:? @BA7MED@;G 
CEDA9<7C@D<>;;, <B8M7E7UD@@?D = @DM78<DL89=D@@7K JE;O789; 79 M79<DJ;9DEG. !BA;D 
7J_DA9? <BJ79BT9 @B 8U;>B@;; 9=D<L7K J;7:B88? (XDMB, MDEED9?, J<;AD9?)  ; E;  = <DU;:D 
DD 87=:D89@7>7 8U;>B@;G (@BM<;:D<, 8 Z>ED:). .<; ;8M7EFO7=B@;; A7>D@D<BI;;  :7U@7 
L7J;9F8G ABA 8ZXD89=D@@7K CA7@7:;; C@D<>7<D8Z<87=, 9BA ; 8@;UD@;G 9B<;S7= @B 
CEDA9<;HD89=7 ; 9DME7. 6B 8HD9 4(3, M7 7ID@AB: CA8MD<9B:, !"#$" "%&'(&)*+, +&(-"! * 
!"#$%&#' L7 80% @B8DED@;G 8DEF8A7N7OGK89=D@@?N !"#$%$& ! "#$%&'(()* #'++!#"+!,, 
!"#$%& '()#& !*'%& !"+,-%&( ./%"0++,%1!%$%/#2 "%3(%'12 4( 2-3 !"#$ %&'()" #'(*)+,')+-, 
!"#$%#&'()% &*+ ,#-&.!'+ /0.&'1'#!!#2 '!30.,/045/40).  

3A7E7>;H@?D 9DN@7E7>;; 8U;>B@;G 9=D<L7>7 J;797ME;=B L7EU@? @BK9; Y;<7A7D 
M<;:D@D@;D ; = 8;89D:D [+#. $B M<BA9;AD C97 :7UD9 J?9F <DBE;O7=B@7 MZ9D: 87HD9B@;G 
LDG9DEF@789; M7 OB:D@D :Z@;I;MBEF@?N A79DEF@?N, ;8M7EFOZTX;N Z>7EF ;E; :BOZ9 @B 
A7>D@D<BI;7@@?D Z89B@7=A; :BE7K ; 8<DL@DK :7X@789; (:;@;-!3*/!3R), <BJ79BTX;D @B 
9=D<L7: J;797ME;=D ;/;E; J; 7:B88D, MB<BEEDEF@7 8 BA9;=@?: 89<7;9DEF89=7: @7=?N 
7J_DA97= CA7E7>;H@7K C@D<>7>D@D<BI;;. $B 8D>7L@GY@;K LD@F JBO7=7D 7J7<ZL7=B@;D, 
@D7JN7L;:7D LEG 78@BXD@;G 9BA;N :;@;-!3R - = L;BMBO7@D :7X@789DK 79 11 L7 950 A49 ; 
J7EDD - = 78@7=@7: ;:M7<9@7>7 M<7;O=7L89=B.  4 97 UD =<D:G, =8G 9DN@7E7>;HD8ABG ; 
:B9D<;BEF@BG HB89F LEG @;N :7UD9 7JD8MDH;=B9F8G 79DHD89=D@@?:; @BZH@?:; ; 
A7@89<ZA97<8A;:; A7EEDA9;=B:; ; M<7;O=7L89=D@@?:; A7:MB@;G:;.  

$B;J7EDD BA9;=@7 <BJ79? M7 87OLB@;T 7J7<ZL7=B@;G LEG C@D<>D9;HD8A7>7 
;8M7EFO7=B@;G J;7:B88? =DLZ98G =  /'2W$ %J_DL;@D@@?K ;@89;9Z9 =?87A;N 9D:MD<B9Z< 
0,$ , >LD, = HB89@789;, <BO<BJ79B@? 9DN@7E7>;; 87OLB@;G M7E;97ME;=@?N 8;89D: LEG 
HB89;H@7>7 ;E; M7E@7>7 MD<D=7LB Z>7EF@?N ; U;LA797ME;=@?N (:BOZ9 ; MDH@7D 97ME;=7) 
A79DEF@?N 9DME7=7K :7X@789FT L7 500 A49 @B CA7E7>;HD8A; H;897D :D89@7D ; 
=7O7J@7=EGD:7D 97ME;=7 @B 78@7=D 97<SB ; L<D=D8;@?. 4 8D>:D@9D M7E;97ME;=@7>7 
7J7<ZL7=B@;G <BJ79BD9 9BAUD /'2%W 4.% "!B:J7=8A; K >78ZLB<89=D@@?K 9DN@;HD8A;K 
Z@;=D<8;9D9", >LD <BO<BJB9?=BT9 M7E;97ME;=@?D 9DME7>D@D<;<ZTX;D 8;89D:? :7X@789FT 
0,1-0,5 149 8 ;8M7EFO7=B@;D: 97ME;= <BOE;H@?N =;L7=, c BAID@97: @B :D89@?D 97ME;=B 
*;J;<; ; QBEF@D>7 47897AB. (N M<;:D@D@;D M7O=7E;9 M7=?8;9F C@D<>7CSSDA9;=@789F ; 
8@;O;9F 8DJD897;:789F 9DME7>D@D<BI;; = ZLBED@@?N ; 9<ZL@7L789ZM@?N <D>;7@BN. /'2%W 
4% "178A7=8A;K 9DN@7E7>;HD8A;K Z@;=D<8;9D9" M<DLEB>BD9 9DN@;HD8A;D <DYD@;G LEG 
M7=?YD@;G CSSDA9;=@789; MB<7=?N ; =7L7><DK@?N A79E7=, <BJ79BTX;N @B J;797ME;=D.  
/',%W 4% "178A7=8A; K ;@89;9Z9 CEDA9<7@@7K 9DN@;A;" 78ZXD89=EGD9 <BO<BJ79AZ 
;@@7=BI;7@@7K E;@DKA; C@D<>7CSSDA9;=@?N 797M;9DEF@?N 8;89D: LEG M7EZHD@;G 9DME7=7K 
C@D<>;; ;O 79N7L7= LD<D=7MD<D<BJ79A; ; 8DEF8A7N7OGK89=D@@7>7 8?<FG 8 =?87A;: 
87LD<UB@;D: O7EF@789;. 4 %%% Ò$BZH@7-M<7;O=7L89=D@@7D M<DLM<;G9;D "Q7@8A;D 
9DN@7E7>;;" <BO<BJB9?=BD98G =?87A7CSSDA9;=@BG MB<7=BG 9Z<J;@B LEG A7>D@D<BI;7@@?N 
Z89B@7=7A ; C@D<>79DN@7E7>;HD8A;N A7:MEDA87=, 8M787J@BG ;8M7EFO7=B9F = ABHD89=D 
;8N7L@7>7 97ME;=B MB<7>BO7=?D 8:D8;, M7EZHD@@?D = M<7ID88D >;L<79D<:BEF@7K LD89<ZAI;; 
7<>B@;HD8A;N 79N7L7=, M<DL@BO@BHD@@BG LEG B=97@7:@?N ; LDID@9<BE;O7=B@@?N 8;89D: 
C@D<>78@BJUD@;G 7J_DA97= :BE7K <B8M<DLDED@@7K C@D<>D9;A; 

$BL 87OLB@;D: 9DN@7E7>;K ; 7J7<ZL7=B@;G LEG 8U;>B@;G J;7:B88? <BJ79BT9 9BAUD 
/'2%W 4.% Ç$BI;7@BEF@?K  ;88EDL7=B9DEF8A;K Z@;=D<8;9D9 "13(", /'2%W 4.% 
*D=D<@?K (,<A9;HD8A;K) SDLD<BEF@?K Z@;=D<8;9D9, %,% 48D<788;K8A;K 9DME79DN@;HD8A;K 
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;@89;9Z9, (@89;9Z9 M<7JED: N;:;A7-C@D<>D9;HD8A;N 9DN@7E7>;K *% 0,$, 3@D<>D9;HD8A;K 
;@89;9Z9 ;:. '.1. +<U;UB@7=8A7>7, %%% Ç$(++%1 $7=?D !DN@7E7>;;È, %%% Ç'7E7=@7K 
@BZH@?K ID@9< ED87M<7:?YED@@7>7 A7:MEDA8B M7 9DN@7E7>;G: ; C@D<>D9;ADÈ, 6,% 
Ç+7:M7:BY-!3+È ; L<.  4 <BJ79D M7 M<7;O=7L89=Z A79DEF@7>7 7J7<ZL7=B@;G LEG 8U;>B@;G 
9=D<L7K J;7:B88? ; <BO<BJ79AD M<DLE7UD@;K M7 D>7 A7:MEDA8@7:Z ;8M7EFO7=B@;T M<; 
:7LD<@;OBI;;  A79DEF@?N BA9;=@7 ZHB89=ZT9 %%% Ç$BZH@7-M<7;O=7L89=D@@7D M<DLM<;G9;D 
Ç3%&È, %%% Ç2BE9A79E7:BYÈ, %%% Ç3+%1,\'0W..È , %%% Ç*7TO .<7DA9È.  

4.5. #,!!'2!)'% "%<1,.,&' ' 41%#&%"'(%!) ,2  
;"'.'@$:' '  ,#&$1'(%!)'< ,"<,/,0  

2;7C@D<>D9;HD8A7D 7J7<ZL7=B@;D = =;LD Z89B@7=7A = Y;<7A7: L;BMBO7@D :7X@789;,  
MD<D<BJB9?=BTX;N <BOE;H@?D =;L? 79N7L7= 8 M7EZHD@;D: J;7>BOB ;E; 8;@9DO->BOB, A797<?D 
OB9D: ;8M7EFOZT98G LEG 9DME7- ;  CEDA9<7>D@D<BI;;, :7UD9 @BK9; Y;<7A7D M<;:D@D@;D = 
;@L;=;LZBEF@?N ; SD<:D<8A;N N7OGK89=BN, :7J;EF@7K C@D<>D9;AD ; M<; B=97@7:@7K 
C@D<>7>D@D<BI;; @DJ7EFY;N M<7;O=7L89=D@@?N ; N7OGK89=D@@?N 7J_DA97=. 

4.5.1. 3L5TLVLYC679M 75P8CJ6LM NL5V966K 6 U5DXYCPLCV NL5Q9A9 

.<; C@D<>D9;HD8A7K Z9;E;OBI;; =EBU@7K J;7:B88? (M<DULD =8D>7, 79N7L7= <BOE;H@?N 
M<7;O=7L89=) CSSDA9;=@7 M<;:D@D@;D J;7N;:;HD8A;N :D97L7= Ð B@BC<7J@7>7 8J<BU;=B@;G = 
J;7<DBA97<BN J;7>BO7=?N Z89B@7=7A. + 8MDA9<Z J;7>BO7=?N 9DN@7E7>;K 79@78G98G: 
:;A<7J@BG SD<:D@9BI;G <BO@77J<BO@?N 7<>B@;HD8A;N 79N7L7= M<; <BO@?N 9D:MD<B9Z<BN, 
7H;89AB ; 7J<BJ79AB  J;7>BOB, L7<BJ79AB M78EDJ<7L;EF@7K J;7:B88? ; DD M<;:D@D@;D. 

0BO<BJ79AB J;7>BO7=?N 9DN@7E7>;K  ; 7J7<ZL7=B@;G ;:DD9 = 0788;; LB=@TT ;897<;T 
Ð 8=?YD 50 ED9. 2?E @BA7MED@ O@BH;9DEF@?K  @BZH@?K M79D@I;BE = 9BA;N 7JEB89GN, ABA 
M<7:?YED@@7D M<7;O=7L89=7 J;7>BOB ;  9DN@7E7>;; @DS9D79LBH; 8 M7:7XFT M7EZHD@;G 
J;7>BOB = MEB89BN. %8ZXD89=EGEB8F 9BAUD MD<D<BJ79AB = J;7>BO 78BLA7= 897H@?N =7L. 

4 @B897GXDD =<D:G 8MDI;BE;89? 7ID@;=BT9 M79D@I;BEF@?D =7O:7U@789; M7 
=?<BJ79AD @B 78@7=D J;7>BOB CEDA9<7C@D<>;; @B Z<7=@D 151,2 9?8. '49, 9DMEB Ð 169,4 9?8. 
'49.  

*7=<D:D@@?D @BM<B=ED@;G <BO=;9;G 79DHD89=D@@?N J;7>BO7=?N 9DN@7E7>;K 
87<;D@9;<7=B@? @B ;8M7EFO7=B@;D 79N7L7= U;=79@7=7L89=B, M9;ID=7L89=B, <B89D@;D=7L89=B, 
M;XD=7K, 8M;<97=7K M<7:?YED@@789;, A7::Z@BEF@7-J?97=?N 897A7= ; 78BLA7= 8 
M7EZHD@;D: J;7>BOB ; =?87A7CSSDA9;=@?N CA7E7>;H@?N J;7ZL7J<D@;K. 0BO<BJB9?=BT98G 
9DN@7E7>;;  ;8M7EFO7=B@;G @7=?N ;897H@;A7= 8?<FG = =;LD C@D<>D9;HD8A;N AZEF9Z<, 97<SB, 
789B97H@7K @DS9;, =7L7<78EDK.  %8ZXD89=EGD98G <BO<BJ79AB :D97L7= M7EZHD@;G EC@LS;EE-
>BOB ;E; J;7>BOB :Z87<@?N 8=BE7A. 

$B;J7EDD <B8M<789<B@D@7 ;8M7EFO7=B@;D J;7:B88? 8 =EBU@789FT @D :D@DD 75%, N79G 
= 0788;; <BO<BJ79B@? @BZH@?D 78@7=? J;7A7@=D<8;; ;  M<; M7ABOB9DEGN =EBU@789;  :D@DD 
75% (9DN@7E7>;G 9=D<L7SBO@7K :D9B@>D@D<BI;; 78BLA7= 897H@?N =7L ; 9=D<L?N J?97=?N 
79N7L7=). QEG MD<D<BJ79A; J;7:B88? M<;:D@GT98G  J;7>BO7=?D Z89B@7=A; <BOE;H@7K 
: 7X@789;, A797<?D <BO:DXBT98G = @DM78<DL89=D@@7K JE;O789; 79 ;897H@;A7= 8?<FG. 
.<7;O=DLD@@?K J;7>BO ;8M7EFOZD98G LEG 8U;>B@;G 8 IDEFT 9DME78@BJUD@;G JE;OEDUBX;N 
M79<DJ;9DEDK (MD<DLBHB 9DMEB @B <B8897G@;D L7 9 A:) Ð SD<:D<7=, M<DLM<;G9;K ,.+, 
M<7:?YED@@?N 9DME;I ; 9.L., B 9BAUD LEG M<7;O=7L89=B CEDA9<7C@D<>;; = >BO7=?N 9Z<J;@BN, 
M7<Y@D=?N L=;>B9DEGN ; A79DEF@?N B><D>B9BN, N79G = AE;:B9;HD8A;N Z8E7=;GN J7EFYDK 
HB89; 9D<<;97<;; 0788;; L7 70% =?<BJB9?=BD:7>7 J;7>BOB ;LD9 @B 87J89=D@@?D @ZUL? 
:D9B@9D@AB.  

0BO<BJ79AB 87=<D:D@@?N, CA7@7:;HD8A; CSSDA9;=@?N J;7>BO7=?N 9DN@7E7>;K 
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JBO;<ZD98G @B A7:MEDA8@7: ;8M7EFO7=B@;; SZ@LB:D@9BEF@?N O@B@;K = 7JEB89; 8E7U@7>7 
J;7E7>;HD8A7>7 M<7ID88B :D9B@>D@D<BI;; 7<>B@;HD8A;N =DXD89= <B89;9DEF@7>7 ; U;=79@7>7 
M<7;8N7ULD@;G = OB=;8;:789; 79  787JD@@789DK :DNB@7-N;:;HD8A7>7 8789B=B <BOE;H@?N =;L7= 
;8M7EFOZD:7>7 8?<FG. $B C97K 78@7=D M<; 87OLB@;; 7J7<ZL7=B@;G <BO<BJB9?=BT98G 
7M9;:BEF@?D A7@89<ZA9;=@?D <DYD@;G, 7JD8MDH;=BTX;D 8@;UD@;D :D9BEE7D:A789; ; 
C@D<>7D:A789; Z89B@7=A;,.  BLBM9BI;T A CA7@7:;HD8A;:, CA7E7>;HD8A;: ; C@D<>D9;HD8A;: 
Z8E7=;G: A7@A<D9@7>7 <D>;7@B. .7=?YD@;D CSSDA9;=@789; M<7ID88B :D9B@7=7>7 J<7UD@;G 
:7UD9 78ZXD89=EG9F8G :;A<7J;7E7>;HD8A;:; 8M787JB:; OB 8HD9 ;@9D@8;S;ABI;; 
U;O@DLDG9DEF@789; :;A<77<>B@;O:7=, = HB89@789;, 87OLB@;G =?87A7BA9;=@?N Y9B::7= 
:;A<77<>B@;O:7=, =?<BX;=BD:?N = 8MDI;BEF@?N AZEF9;=B97<BN ; =@78;:?N = =;LD OBA=B8A; 
= <DBA97<, 87OLB@;G 89;:ZE;<ZTX;N L7JB=7A, ;::7J;E;OBI;; :;A<77<>B@;O:7= @B 
<BOE;H@?N @78;9DEGN ; A7SD<:D@9BI;;. .7C97:Z 87=D<YD@89=7=B@;D  J;7>BO7=?N 
9DN@7E7>;K @BM<B=ED@7 @B ;8M7EFO7=B@;D <BOE;H@?N L;BMBO7@7= !"#$"%&!'%()*) %"+,#&, 
!"#$%&'(), *&%+,%(-#+). /#*(,-)#"0%&. 1#''2, 3")(,"0%&'() 4-&(,*#%)5 /)&-,#*+)..  

4 @B897GXDD =<D:G <GL @BZH@?N <788;K8A;N A7EEDA9;=7= JE;OA; A <BO<BJ79AD 
C@D<>7CSSDA9;=@?N :@7>789ZMD@HB9?N 9DN@7E7>;K M<7;O=7L89=B J;7>BOB, 
=?87A7M79D@I;BEF@7K 9DME7=7K ; CEDA9<;HD8A7K C@D<>;; LEG <BOE;H@?N AE;:B9;HD8A;N 
Z8E7=;K. 0BO<BJB9?=BD:?D 9DN@7E7>;; M<DLZ8:B9<;=BT9 =7O:7U@789F ;N M<;:D@D@;G ABA = 
M<7:?YED@@7: M79<DJ;9DEF8A7: 8D>:D@9D, 9BA ; = ;@L;=;LZBEF@7: ;8M7E@D@;; LEG :BE?N 
M<7;O=7L89=D@@?N 7J_DA97= ; HB89@?N L7:7N7OGK89=. .<; J7EFY;N 7J_D:BN :D9B@9D@AB, B 
8EDL7=B9DEF@7, ; =?N7LB J;7>BOB, = A7>D@D<BI;7@@7: <DU;:D :7U@7 @D 97EFA7 7JD8MDH;=B9F 
C@D<>;DK 9DN@7E7>;HD8A;D @ZUL? M<DLM<;G9;G, @7 ;  ZL7=ED9=7<G9F M79<DJ@789; @B8DED@;G =  
9DMED, CEDA9<;HD89=D, B 9BAUD = 8U;UD@@7: :D9B@D ABA 9<B@8M7<9@7: 97ME;=D ; = 
7<>B@;HD8A;N ZL7J<D@;GN (<;8. 16). (OE;YA; J;7 :D9B@B :7>Z9 9BAUD (M<; 8779=D989=ZTX;N 
9DN@;HD8A;N <DYD@;GN)  M789ZMB9F = LDK89=ZTXZT >BO7<B8M<DLDE;9DEF@ZT 8D9F. $B OBLBHZ 
;@9D@8;S;ABI;; M<7ID88B M7EZHD@;G J;7>BOB @BM<B=ED@B 9BAUD <BO<BJ79AB @7=?N 
A7@89<ZA9;=@7-9DN@7E7>;HD8A;N <DYD@;K,  M7O=7EGTX;N M7=?8;9F 7J_D: ; ABHD89=7 
=?<BJB9?=BD:7>7 J;7>BOB, 7JD8MDH;9F JDO79N7L@789F ; C@D<>7CSSDA9;=@789F M<7ID88B. 397 
L789;>BD98G, @BM<;:D<, OB 8HD9 87OLB@;G = <DBA97<D <B=@7:D<@7>7 9D:MD<B9Z<@7>7 M7EG ; 

M7LLD<UB@;G 7L@7<7L@789; 
8J<BU;=BD:7K :B88? = <DOZEF9B9D 
;8M7EFO7=B@;G BMMB<B97= LEG 
M7L>797=A; 8ZJ89<B9B ; :7L;S;ABI;; 
79LDEF@?N CED:D@97= <DBA97<B.  

 3SSDA9;=@789F M7EZHD@;G C@D<>;; 
;O J;7>BOB M7=?YBD98G M<;:D@D@;D: 
C@D<>7Z89B@7=7A @B JBOD 
9=D<L77A8;L@?N 97ME;=@?N 
CED:D@97= (!%!3), A797<?D 7JEBLBT9 
J7EDD =?87A;: +.Q ; <D8Z<87:, 
M7O=7EGT9 M7EZHB9F  

3%<. 16. @61;- *%"7-0"&") A<,-'"&4% < 4"71'1:-?%"''(; *$"4";  

=?87A7M79D@I;BEF@7D 9DME7 ; 7JEBLBT9 JDO=<DL@?: =?NE7M7:. \; <7A7:Z 
;8M7EFO7=B@;T LB@@?N Z89B@7=7A M<DMG989=ZD9 @BE;H;D M<;:D8DK = J;7>BOD LEG HD>7 
<BO<BJB9?=BT98G 87=<D:D@@?D :D97L? D>7 7H;89A;,  M7O=7EGTX;D 79LDEG9F 79 :D9B@B 
Z>EDA;8E?K >BO (9BA UD 97=B<@?K M<7LZA9).  

4BU@?: @BM<B=ED@;D: = <BO=;9;; 9DN@7E7>;K J;7>BOB G=EGD98G 7M9;:;OBI;G 
;8M7EFO7=B@;G CSSETD@9B ABA M7J7H@7>7 M<7LZA9B M7EZHD@;G J;7>BOB. -=EGG8F ID@@?:, 
CA7E7>;HD8A; H;89?: 7<>B@;HD8A;: ZL7J<D@;D:, D>7 M<;:D@D@;D @78;9 8DO7@@?K NB<BA9D<, 
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H97 9<DJZD9 L7M7E@;9DEF@?N ABM;9BEF@?N OB9<B9 @B 89<7;9DEF89=7 N<B@;E;X 8 
7M<DLDED@@?:; 9<DJ7=B@;G:; A Z8E7=;G: N<B@D@;G. 4 ABHD89=D <DYD@;G, @BM<;:D<,  
<BO<BJB9?=BT98G ;@@7=BI;7@@?D 8M787J? 8>ZXD@;G 8J<7UD@@7>7 78BLAB 8 M78EDLZTX;: 
A7:M789;<7=B@;D: ; :;A<7J;7E7>;HD8A7K 7J<BJ79A7K CSSETD@9B.  

(88EDL7=B@;G M7 <BO<BJ79AD :D97L7= M7=?YD@;G CSSDA9;=@789; J;7N;:;HD8A7K 
A7@=D<8;; LEG <D>;7@7= 8 N7E7L@?: AE;:B97: M<7=7L;9 /'2%W 4%, LEG HD>7 M<DLEB>BD98G 
;8M7EFO7=B9F 7<>B@;HD8A;D AB9BE;OB97<? M<; MD<D<BJ79AD 79N7L7= 8DEF8A7N7OGK89=D@@?N 
U;=79@?N (A<ZM@7>7 <7>B97>7 8A79B, 8=;@DK, M9;I?). $BI;7@BEF@?: ;88EDL7=B9DEF8A;: 
!7:8A;: M7E;9DN@;HD8A;: ;@89;9Z97: @BA7MED@ L789B97H@?K @BZH@?K OBLDE LEG 87OLB@;G 
J;7>BO7=7K Z89B@7=A; LEG A<Z>E7>7L;H@7K MD<D<BJ79A; 79N7L7= 8DEF8A7N7OGK89=D@@7>7 
M<7;O=7L89=B = J;7>BO M7=?YD@@7K ABE7<;K@789;. !DN@7E7>;G A7:MB@;; %%% Ç$BS9B 
!D<<BÈ 7JD8MDH;=BD9 =?87AZT CSSDA9;=@789F A7@=D<8;; 8 M7=?YD@;D: 87LD<UB@;G :D9B@B 
L7 95% ; ZEZHYD@;D: ABHD89=B M<7;O=7L;:7>7 J;7>BOB. ;. /'W "/DLD<BEF@?K 
;88EDL7=B9DEF8A;K ID@9< "/Z@LB:D@9BEF@?D 78@7=? J;79DN@7E7>;;" 0,$ M<DLE7UD@ 
A7:MEDA8@?K M7LN7L M7 =?87A78A7<789@7K Z9;E;OBI;; 7<>B@;HD8A7K S<BAI;; 9=D<L?N 
J?97=?N 79N7L7= ; A7SD<:D@9BI;; 8 78BLAB:; 897H@?N =7L = B@BC<7J@?N <DBA97<BN 8 
M7:7XFT :;A<7J@?N :D9B@7>D@@?N 877JXD89= 8 M7EZHD@;D: J;7>BOB LEG ;8M7EFO7=B@;G = 
ABHD89=D 97ME;=B ; J;7ZL7J<D@;K LEG 7ODED@;9DEF@7>7 N7OGK89=B.  

$B;J7EDD MD<DL7=?D ;88EDL7=B@;G = LB@@7K 7JEB89; @BIDED@? @B 87OLB@;D  
9DN@7E7>;K =97<7>7 MD<DLDEB. 0BO<BJB9?=BT98G AB9BE;OB97<? LEG A7@=D<8;; J;7>BOB, 
87LD<UBXD>7 :D9B@ ; Z>EDA;8E79Z, = 8;@9DO->BO, A797<?K G=EGD98G 78@7=@?: 8?<FD: LEG 
:@7>;N N;:;HD8A;N 9DN@7E7>;K. ">7 ;8M7EFOZT9, = HB89@789;, LEG M<7;O=7L89=B 
8;@9D9;HD8A;N 97ME;= 8  M<;:D@D@;D:  M<7ID88B /;YD<B-!<7MYB. 4 (@89;9Z9D 
@DS9DN;:;HD8A7>7 8;@9DOB ;:. ,.4. !7MH;D=B 0,$ M7EZHD@? O@BH;:?D <DOZEF9B9? M7 
M<G:7K AB9BE;9;HD8A7K A7@=D<8;; J;7>BOB = 8;@9DO->BO ; LBEDD Ð = 8;@9D9;HD8A;K JD@O;@. 
)B89;H@7D AB9BE;9;HD8A7D 7A;8ED@;D J;7>BOB LEG B=979D<:;HD8A7>7 M7EZHD@;G 8;@9DO->BOB ; 
A7@=D<8;; = 97ME;=7 <BO<BJ79B@7 = /'2%W "!=D<8A7K >78ZLB<89=D@@?K 9DN@;HD8A;K 
Z@;=D<8;9D9". 

4 <BO<BJ79AD @7=?N M7LN7L7= = 7JEB89; J;7>BO7=?N 9DN@7E7>;K ZHB89=ZT9 9BAUD 
%,% Ç2DE>7<7L8A;K ;@89;9Z9 BEF9D<@B9;=@7K C@D<>D9;A;È, (@89;9Z9 7<>B@;HD8A7K ; 
S;O;HD8A7K N;:;; ;:. ,.". ,<JZO7=B +BOB@8A7>7 @BZH@7>7 ID@9<B 0,$, %%% Ç'<;@9DAÈ, 
/(RÇ/Z@LB:D@9BEF@?D 78@7=? J;79DN@7E7>;;È 0,$, 0788;K8A;K '78ZLB<89=D@@?K 
,><B<@?K W@;=D<8;9D9-1*#, ;:. +.,. !;:;<GOD=B, %%% Ç+7:MB@;G +<;@ -2; -*;È ; L<.   

4 @B897GXDD =<D:G, = 8=GO; 8 7U;=ED@;D: LDG9DEF@789; = 7JEB89; 
8DEF8A7N7OGK89=D@@7>7 M<7;O=7L89=B, @BJETLBD98G <789 M79<DJ@789; = M<789?N = 
CA8MEZB9BI;; J;7>BO7=?N 8;89D:BN @DJ7EFY7K :7X@789;. !BA7>7 9;MB Z89B@7=A; 
<BO<BJ79B@? ,% RD@9< "3A7078":  (2'W-1 - ;@L;=;LZBEF@BG J;7>BO7=BG Z89B@7=AB LEG 
79LDEF@7>7 L7:7N7OGK89=B ; 2(%3$-1 - B=97@7:@?K J;7>BOC@D<>D9;HD8A;K JE7A-:7LZEF LEG 
SD<:D<8A7>7 N7OGK89=B. 2E;OAB A M<7:?YED@@7:Z ;8M7EFO7=B@;T :7LZEF@BG J;7>BO7=BG 
Z89B@7=AB 8 9DN@7E7>;DK Z8A7<D@@7K MD<D<BJ79A; 7<>B@;HD8A;N 79N7L7= <BOE;H@7>7 9;MB 
B@BC<7J@?: :D97L7: 8 ;8M7EFO7=B@;D: B887I;BI;; BJ7<;>D@@?N :;A<77<>B@;O:7=, 
@B8?XD@@?N :D9B@7>D@B:;, <BO<BJ79B@@BG = A7:MB@;; Ç*DEFN7O2;7'BOÈ. .<;:D@D@@?D 
9DN@;HD8A;D <DYD@;G 7JD8MDH;=BT9 =7O:7U@789F, = 8EZHBD @D7JN7L;:789;, @B<BX;=B9F 
7J_D:? =?MZ8AB J;7>BOB ; M<;:D@G9F 8;89D:Z A7>D@D<BI;;. .7EZHD@ MB9D@9 @B ;O7J<D9D@;D 
; 8D<9;S;AB9 ABHD89=B @B M7MZ9@7 M<7;O=7L;:?D 7<>B@;HD8A;D ZL7J<D@;G. 4 %%% Ç$BS9B 
!D<<BÈ <BO<BJ79B@B :7J;EF@BG, 7M?9@7-M<7:?YED@@BG B=97@7:@BG C@D<>D9;HD8ABG 
Z89B@7=AB LEG =?<BJ79A; CEDA9<7C@D<>;; ;O J;7>BOB 8 8;89D:7K M7EZHD@;G 8ZN7>7 
CSSETD@9B = =;LD ><B@ZE;<7=B@@7>7 7<>B@;HD8A7>7 ZL7J<D@;G. ,887I;BI;G Ò,*."+!Ó 
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<BO<BJ79BEB :7LZEF@?D A7>D@D<BI;7@@?D J;7>BO7=?D Z89B@7=A; <BJ79BTX;D @B @DM;XD=7: 
8?<FD (79N7LBN ,.+, &.+, M;=7=B<D@@7K ; 8M;<97=7K M<7:?YED@@789;) ; 7JD8MDH;=BTX;D 
M79<DJED@;D 79 @D8A7EFA;N A49 L7 100 A49 CEDA9<7C@D<>;; ; L7 150 A49 9DME7=7K C@D<>;;. 
$B 89BL;; A7::D<I;BE;OBI;; @BN7LG98G J;7>BO7=?D 9DN@7E7>;; !7:8A7>7 >78ZLB<89=D@@7>7 
Z@;=D<8;9D9B ; %,% Ç0D>;7@BEF@?K ID@9< J;79DN@7E7>;KÈ. 4 8D>:D@9D ;@LZ89<;BEF@?N 
Z89B@7=7A @BN7LG98G M<7DA9? '+ Ç'BO3@D<>7*9<7KÈ, <DBE;OZD:?D ÇM7L AETHÈ = S7<:B9D 
J;7>BO7=?N A7>D@D<BI;7@@?N Z89B@7=7A 8 7L@7=<D:D@@?: M<7;O=7L89=7: 7<>B@;HD8A;N 
ZL7J<D@;K ; A7<:7=?N L7JB=7A. 47O:7U@B MD<D<BJ79AB 79N7L7= U;=79@7=7L89=B, 
M9;ID=7L89=B, <B89D@;D=7L89=B, M;XD=7K M<7:?YED@@789; 8 +.Q - 87-92% , :7X@789F Ð = 
L;BMBO7@D 79 350 A49 L7 LD8G9A7= 149.  

4.5.2. "CJV5TLVLYC679M 75P8CJ6LM BDM OPCJQCILYC675R UCJCJ9N5I7L 
I8CJBKT 5IT5B58 

4 7JEB89; 9D<:7N;:;HD8A7K A7@=D<8;; 0788;G ;:DD9 7M<DLDED@@?D Z8MDN; = 87OLB@;; 
87=<D:D@@7>7 7J7<ZL7=B@;G LEG >BO;S;ABI;; 9=D<L7K J;7:B88? (L<D=D8;@?, EZO>;, !2%)  @B 
B=97@7:@?N 9DME7- ; CEDA9<789B@I;GN, <BJ79BTX;N @B >D@D<B97<@7: >BOD ;  @D OB=;8GX;N 79 
ID@9<BE;O7=B@@7>7 C@D<>78@BJUD@;G. +7:MB@;DK Ç3@D<>79DN@;ABÈ (>. *B@A9-.D9D<JZ<>) 
<BO<BJ79B@7 @D8A7EFA7 9;M7= >BO7>D@D<B97<7= 8 +.Q 76 -86% - 79 100 A49 L7  4 149.  
6@BH;9DEF@?D @B<BJ79A; = 7JEB89; 87OLB@;G J;7C@D<>D9;HD8A7>7 7J7<ZL7=B@;G ;:DD9 
178A7=8A;K >78ZLB<89=D@@?K :BY;@789<7;9DEF@?K Z@;=D<8;9D9 (1,1(). 4 <DOZEF9B9D 
M<;:D@D@;G <BO<BJ79B@@7>7 LEG MD<D<BJ79A; J;7:B88? 7J<BXD@@7>7 M<7ID88B >BO;S;ABI;; 
($BZH@7-M<7;O=7L89=D@@7D :BE7D M<DLM<;G9;D Ò!DN@7ED8Ó, *B@A9-.D9D<JZ<>), M7O=7E;=YD>7 
= 8-10 <BO 8@;O;9F 8:7E787LD<UB@;D >D@D<B97<@7>7 >BOB, M7G=;EB8F =7O:7U@789F D>7 
;8M7EFO7=B@;G = L;ODEF@7: L=;>B9DED M<; :;@;:BEF@7K 7H;89AD. .<; MD<DN7LD @B 
>D@D<B97<@?K >BO :7X@789F L=;>B9DEG M<BA9;HD8A; @D :D@GD98G, M<; C97: 8ZXD89=D@@7 
ZEZHYBT98G CA7E7>;HD8A;D M7ABOB9DE; C@D<>D9;HD8A;N Z89B@7=7A ; @B 40-50% M7=?YBD98G 
;N :797<D8Z<8. 

%%% Ç+<B897<S+È M<7=7L;9 <BJ79? M7 87OLB@;T :7LZEF@7K C@D<>D9;HD8A7K 
Z89B@7=A; >BO7>D@D<B97<B J?89<7>7 M;<7E;OB 7<>B@;HD8A7>7 8?<FG (L<D=D8@?D 79N7L? Ð 
ED87<ZJ7H@?D 789B9A;) 8 M7EZHD@;D: 9DME7=7K ; CEDA9<;HD8A7K C@D<>;;. 0BO<BJ79AB /',%W 
4% "$BI;7@BEF@?K ;88EDL7=B9DEF8A;K 9DN@7E7>;HD8A;K Z@;=D<8;9D9 "1(*;*", 
<DBE;OZTXBG @7=?K 8M787J 9DME7>D@D<BI;; MZ9D: ;8M7EFO7=B@;G >BO7>D@D<B97<B 
JB<J79BU@7>7 9;MB 8 U;LA7K YEBA7=7K =B@@7K, M7O=7EGD9 M<BA9;HD8A; JDO79N7L@7 8U;>B9F 
Y;<7A;K 8MDA9< 9=D<L7>7 97ME;=B, 9BA7>7 ABA Z>E;, 79N7L? L7J?H; ; 7J7>BXD@;G Z>EDK, 
9=D<L?D J?97=?D 79N7L?, 97<S?, 8BM<7MDE; = A7:J;@BI;; ;E; <BOLDEF@7 8 U;LA;:; ; 
>BO77J<BO@?:; =;LB:; 97ME;=B. /'W. "RD@9<BEF@?K 7<LD@B !<ZL7=7>7 +<B8@7>7 6@B:D@; 
@BZH@7-;88EDL7=B9DEF8A;K B=97:7J;EF@?K ; B=97:797<@?K ;@89;9Z9 "$,1(" 
<BO<BJB9?=BD9 A7:MBA9@?D B=97@7:@?D 8;89D:? 9DME7- ; C@D<>78@BJUD@;G :BE?N 
N7OGK89=D@@?N ; 87I;BEF@?N 7J_DA97= 8 ;8M7EFO7=B@;D: CA7E7>;HD8A; H;89?N 9DN@7E7>;K 
MD<D<BJ79A; J;7:B88? = J;797ME;=B. 4 /'2%W 4.% 0',W Ò178A7=8ABG 
8DEF8A7N7OGK89=D@@BG BABLD:;G ;:. +.,. !;:;<GOD=BÓ 87OLB@B 9DN@7E7>;G ; 
9D<:7N;:;HD8ABG J;7C@D<>D9;HD8ABG Z89B@7=AB M7 MD<D<BJ79AD 79N7L7= 8 7L@7=<D:D@@?: 
C@D<>78@BJUD@;D: M<DLM<;G9;K M7 M<7;O=7L89=Z M<7LZAI;; M9;ID=7L89=B.  

QEG M7=?YD@;G CSSDA9;=@789; 9D<:7N;:;HD8A;N M<7ID887= ;8M7EFOZT98G 
AB9BE;9;HD8A;D 9DN@7E7>;;. 4  (@89;9Z9D AB9BE;OB ;:. '.+. 27<D8A7=B *% 0,$, @BM<;:D<, 
8A7@89<Z;<7=B@B 8;89D:B AB9BE;9;HD8A7>7 8U;>B@;G = 8U;UD@@7: 8E7D 8 M7EZHD@;D: 8;@9DO-
>BOB ; J;7@DS9;, 8 =7O:7U@789FT A7>D@D<BI;;. %@B 7JD8MDH;=BD9 ZLDYD=ED@;D M<7;O=7L89=B 
9DMEB = 3 <BOB, 8@;UD@;D M79<DJ@789; = 97ME;=D = 2,5 <BOB. 4 (@89;9Z9D N;:;; ; N;:;HD8A7K 
9DN@7E7>;; *% 0,$ 9BAUD  =DLD98G <BO<BJ79AB :D97L7= AB9BE;9;HD8A7K ;@9D@8;S;ABI;; 
M<7ID887= >EZJ7A7K MD<D<BJ79A; <B89;9DEF@7K J;7:B88? ; ;8A7MBD:?N Z>EDK. %JY;<@BG 
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@BZH@BG M<7><B::B = LB@@7K 7JEB89; <DBE;OZD98G = (@89;9Z9D J;7N;:;HD8A7K S;O;A; ;:. 
$.1.3:B@ZCEG, >LD =DLZ98G ;88EDL7=B@;G N;:;HD8A;N 78@7= J;7E7>;HD8A7>7 AB9BE;OB ; 
AB9BE;9;HD8A;N M<7ID887= = :7EDAZEG<@7 7<>B@;O7=B@@?N 8;89D:BN, A7E;HD89=D@@?N 78@7= 
S;O;HD8A;N ; N;:;HD8A;N M<7ID887= = J;7M7E;:D<BN, M7E;:D<@?N A7:M7O;9BN, 
@B@7:B9D<;BEBN, B 9BAUD <BO<BJB9?=BT98G @7=DKY;D 9DN@7E7>;; =97<7>7 MD<DLDEB @B 78@7=D 
8;@9DO->BOB ; J;7@DS9;. 4 /'W. Ç'78ZLB<89=D@@?K @BZH@?K ID@9< ED87M<7:?YED@@7>7 
A7:MEDA8BÈ <BO<BJ79B@B C@D<>7CSSDA9;=@BG 9DN@7E7>;G MD<D<BJ79A; 9=D<L?N 79N7L7= 
<BOE;H@7>7 9;MB (!2%, ,.+, &.+, M<7:?YED@@?N) 8 M7EZHD@;D: :797<@7>7 97ME;=B ;O 
8;@9DO->BOB :D97L7:   AB9BE;9;HD8A7>7 8;@9DOB.  

%%% Ç$(++%1 $7=?D !DN@7E7>;;È M<7=7L;9 A7:MEDA8@?D ;88EDL7=B9DEF8A;D ; 
=@DL<D@HD8A;D <BJ79? M7 C@D<>D9;HD8A7K Z9;E;OBI;; 79N7L7=, >BO;S;ABI;; J;7:B88?, 
CEDA9<7>D@D<BI;; @B 78@7=D 7<>B@;HD8A;N 79N7L7=, B 9BAUD M7 87OLB@;T C@D<>D9;HD8A7>7 
7J7<ZL7=B@;G LEG M;<7E;O@7K MD<D<BJ79A; A<ZM@797@@BU@?N 79N7L7=. 4 /'2 %W 4% 
"!=D<8A7K >78ZLB<89=D@@?K Z@;=D<8;9D9" 87OLB@ :7J;EF@?K C@D<>D9;HD8A;K A7:MEDA8 LEG 
MD<D<BJ79A; 79N7L7= <B89;9DEF@7>7 M<7;8N7ULD@;G :D97L7: J?89<7>7 M;<7E;OB 8 
LBEF@DKYDK >D@D<BI;DK CEDA9<;HD8A7K, 9DME7=7K C@D<>;K (7JXDK :7X@789FT L7 2149/H) ; 
M7EZHD@;D: =?87A;N =?N7L7= >7<TH;N >BO7=, M;<7E;O@7K @DS9; ; 87<JD@97=. !DN@7E7>;G 
J?89<7>7 M;<7E;OB <BO<BJ79B@B 9BAUD  =7 48D<788;K8A7: (@89;9Z9D CEDA9<;S;ABI;; 
8DEF8A7>7 N7OGK89=B. %@B M7O=7EGD9  M7EZHB9F U;LA7D :797<@7D 97ME;=B ;O J;7:B88?  @B 
78@7=D  787J7>7 =;LB ;=?, 8M787J@7K OB >7L =?<B89B9F L7 4 :. 4@DL<D@;D C97K 9DN@7E7>;; 
M7O=7EGD9 7L@7=<D:D@@7 <BO=;=B9F 9DN@7E7>;; =?<BX;=B@;G C@D<>D9;HD8A;N MEB@9BI;K 
ÇJ?89<7>7 ED8BÈ ; DUD>7L@7 M<7;O=7L;9F 8 1 >B L7 10 9 U;LA7>7 :797<@7>7 97ME;=B.  

+7:MB@;G Ò&D8(@!DNÓ <BO<BJ79BEB Z89B@7=AZ @DM<D<?=@7K MD<D<BJ79A; L<D=D8@7>7 
8?<FG = J;7:BOZ9 Ð 97ME;=7 LEG A79DEF@?N 8 =?N7L7: D>7 @D :D@DD 10% (=?N7L Z>EG Ð 25%, 
789BEF@7D Ð >BO77J<BO@?D =DXD89=B, A797<?D 9BAUD =7O:7U@7 ;8M7EFO7=B9F ABA >7<THDD) ; 
M<7;O=7L;9DEF@789FT 1 9/HB8 M7 8ZN7:Z 8?<FT. +7:MB@;DK Ç3@D<>7ED8M<7:È <BO<BJ79B@B 
:7J;EF@BG Z89B@7=AB M7 M<7;O=7L89=Z J;7@DS9; ;O L<D=D8@7>7 8?<FG M<7;O=7L;9DEF@789FT 
M7 8?<FT 50 A>/HB8 8 =?N7L7: M<7LZA97=: J;7@DS9; Ð 65%, Z>EG Ð 15%, >BO77J<BO@?N 
M<7LZA97= Ð 20%.  

27EFY;D @BZH@7-M<BA9;HD8A;D OBLDE? = 7JEB89; 9D<:7N;:;HD8A7K A7@=D<8;; 
J;7:B88? 8LDEB@? /'2W$ %J_DL;@D@@?K ;@89;9Z9 =?87A;N 9D:MD<B9Z< 0,$. 4 HB89@789;, 
<BO<BJ79B@B @7=BG 9DN@7E7>;G MD<D<BJ79A; J;7:B88? 8 M7EZHD@;D: C@D<>D9;HD8A7>7 >BOB, @D 
87LD<UBXD>7 U;LA7K SBO?, 8 ABE7<;K@789FT 3000 AABE/:3, A797<?K :7UD9 J?9F 
@DM78<DL89=D@@7 ;8M7EFO7=B@ = =;LD 97ME;=B = 87=<D:D@@?N C@D<>D9;HD8A;N B><D>B9BN, 
<B88H;9B@@?N @B =?87A;D 9DME7=?D @B><ZOA; ;E; ;8M7EFO7=B9F8G LEG M7EZHD@;G U;LA7>7 
J;797ME;=B. 0BO<BJ79B@? 9BAUD 9DN@7E7>;G L=ZN89BL;K@7K 9D<:;HD8A7K A7@=D<8;;  
J;7:B88? = 8;@9DO->BO, 87HD9BTXBG M;<7E;O ; =?87A79D:MD<B9Z<@?K A<DA;@> ED9ZH;N 
87DL;@D@;K, ;  9DN@7E7>;G @;OA79D:MD<B9Z<@7>7 M;<7E;OB J;7:B88?, M7O=7EGTXBG 
MD<DN7L;9F A M<7:?YED@@7:Z =?MZ8AZ @BZA7D:A;N C@D<>79DN@7E7>;HD8A;N 
A7>D@D<BI;7@@?N A7:MEDA87= LEG M<7;O=7L89=B ;O 79N7L7= @7=7>7 =;LB A7@L;I;7@@7>7 
9=D<L7>7 J;797ME;=B 8 =?87A;:; 9DME79DN@;HD8A;:; ; M79<DJ;9DEF8A;:; 8=7K89=B:; 
(97<<DS;I;<7=B@@?N 97ME;=@?N MDEED9). 

4 <BO<BJ79AD 8MDA9<B 9DN@7E7>;K 9D<:7N;:;HD8A7K A7@=D<8;; J;7:B88? ZHB89=ZT9 
9BAUD $BI;7@BEF@?K ;88EDL7=B9DEF8A;K !7:8A;K M7E;9DN@;HD8A;K Z@;=D<8;9D9, 
$BI;7@BEF@?K  ;88EDL7=B9DEF8A;K !7:8A;K >78ZLB<89=D@@?K Z@;=D<8;9D9, 0788;K8A;K 
'78ZLB<89=D@@?K ,><B<@?K W@;=D<8;9D9-1*#, ;:. +.,. !;:;<GOD=B, *D=D<7 -+B=ABO8A;K 
$(( :DNB@;OBI;; ; CEDA9<;S;ABI;; 8DEF8A7>7 N7OGK89=B 0788DEFN7OBABLD:;;, %,% 
48D<788;K8A;K 9DME79DN@;HD8A;K ;@89;9Z9, (@89;9Z9 M<7JED: N;:;A7-C@D<>D9;HD8A;N 
9DN@7E7>;K *% 0,$, 3@D<>D9;HD8A;K ;@89;9Z9 ;:. '.1. +<U;UB@7=8A7>7, /'$W 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

GB,

.
078;@S7<:B><79DN, /'2%W 4%  "+ZJB@8A;K >78ZLB<89=D@@?K 9DN@7E7>;HD8A;K 
Z@;=D<8;9D9Ó, /'2%W 4% "0788;K8A;K >78ZLB<89=D@@?K Z@;=D<8;9D9 @DS9; ; >BOB 
(@BI;7@BEF@?K ;88EDL7=B9DEF8A;K Z@;=D<8;9D9) ;:D@; (.1.'ZJA;@B" ; L<. 

! DN@7E7>;HD8A;D ; 9DN@;HD8A;D <DYD@;G, <B88:79<D@@?D = LB@@7: <BOLDED, :7>Z9 
7JD8MDH;=B9F B=97@7:@7D  C@D<>778@BJUD@;D M79<DJ;9DEDK = ETJ?N <D>;7@BN 89<B@? ; 
<B8M7EB>BTX;N 79N7LB:; ED87M<7;O=7L89=B ; <B89D@;D=7L89=B. $DA797<?D ;O @;N 
M<;:D@;:?  9BAUD  LEG <BO=;9;G =789<DJ7=B@@7>7 =  Z8E7=;GN 0788;K8A7K /DLD<BI;; 
8D>:D@9B :7J;EF@7K C@D<>D9;A;, M7L A797<7K M7@;:BT98G C@D<>7>D@D<;<ZTX;D Z89B@7=A; 
<BOE;H@7K :7X@789;, A797<?D :7>Z9 J?9F 9<B@8M7<9;<7=B@? ;  J?89<7 OBMZXD@? = 
CA8MEZB9BI;T M<; @BE;H;; 97ME;=B. $B M<BA9;AD @B;J7EFYDD <B8M<789<B@D@;D :7>Z9 
M7EZH;9F :7J;EF@?D CEDA9<789B@I;; A7@9DK@D<@7>7 ;8M7E@D@;G 8 L;BMBO7@7: :7X@789DK Ð 
79 1 A49 L7 1 149 = 8EDLZTX;N S7<:B9BN: 

- 'BO79Z<J;@@?D :7J;EF@?D CEDA9<789B@I;; 8 ;8M7EFO7=B@;D: = ABHD89=D 97ME;=B 
J;7>BOB ;E; 8;@9DO->BOB.  

- W89B@7=A; LEG M;<7E;OB ; >BO;S;ABI;;, 8M787J@?D ;8M7EFO7=B9F 97ME;=7 8 8;EF@7 
MD<D:D@@?:; NB<BA9D<;89;AB:;, M<DL@BO@BHD@@?D  LEG <BJ79? @B 9DN ;E; ;@?N =;LBN 
L789ZM@7K 7<>B@;HD8A7K :B88?.  

9" ;'1'%I <#1?%-$%<,"&, /$8 <,%;A$%:"&-'%8 :-0&%,%8 <17;1',- ;-$") 
:-<#:1/1$1''") +'1:71,%4%  '- "<'"&1 %<#"$20"&-'%8 *%";-<<( ,:1*A1,<8, '-:8/A < 
/"<,A#'"<,2I "#,%;-$2'(6 ,16'"$"7%B1<4%6 :1G1'%), "*1<#1B%,2 A#:"E1''AI <61;A 
,16'%B1<4"7" #:%<"1/%'1'%8 "*V14,"& ;-$") 71'1:-?%% 4 <1,8; < &"0;"5'(; 
<A*<%/%:"&-'%1; +,"7" #:"?1<<- (Ç01$1'()È ,-:%>, '-$"7"&(1 #:1>1:1'?%% % /:.), 
:-0:-* ",-,2 ,%#"&(1 <61;( #" #:%<"1/%'1'%I 4 ?1',:-$%0"&-''(; 7-0"- %$% 
+'1:7":-<#:1/1$%,1$2' (; <1,8; , - ,-4 51 %<#"$20"&-,2 ;1:(  7"<A/-:<,&1''")  #"//1:54% 
/$8 #:"%0&"/%,1$1) <"",&1,<,&AIE17" "*":A/"&-'%8  % #",:1*%,1$1) +'1:7%% %0 *%";-<<(/ 
",6"/"& .  
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4.6.1. 05B5J5BP9M OPCJQCIL79 

QB@@BG 7JEB89F ;88EDL7=B@;K G=EGD98G :DUL;8I;ME;@B<@7K ; =D8F:B :B8Y9BJ@7K, 9BA 
ABA, 8 7L@7K 897<7@?, 9<DJZD9 7J_DL;@D@;G Z8;E;K ;88EDL7=B9DEDK ; <BO<BJ79H;A7= ;O 
<BO@?N 7JEB89DK @BZA; ; 9DN@;A;, B 8 L<Z>7K 897<7@?, M7O=7EGD9 7JD8MDH;9F M<7<?= = 
7JEB89; CA7E7>;;, LDID@9<BE;O7=B@@7>7 C@D<>78@BJUD@;G ; C@D<>78JD<DUD@;G, = 97: H;8ED, 
OB 8HD9 =7=EDHD@;G = C@D<>D9;AZ @7=?N =;L7= 97ME;=B, <DY;9F 87I;BEF@?D ; @DA797<?D 
89<B9D>;HD8A;D OBLBH; (@BM<;:D<, 78=7D@;D ,<A9;A;). .<7><D88 = C97K 8SD<D M7O=7E;9 
<BO=;9F AETHD=?D 79<B8E; @BZA; ; 9DN@;A;, 7JD8MDH;9 87OLB@;D @7=?N <?@A7=.  

4 0788;; N7<7Y7 ;O=D89@? :D97L? MB<7=7K A7@=D<8;; (CEDA9<7E;OB =7L?), @7 
M78A7EFAZ, ABA ;O=D89@7, M<7ID88 <BOE7UD@;G =7L? @B =7L7<7L ; A;8E7<7L 9<DJZD9 DXD 
J7EFYDK C@D<>;;, HD: 9B, A797<BG =7O@;ABD9 M<; 8U;>B@;; =7L7<7LB, ;88EDL7=B9DE; 
M<7L7EUBT9 M7;8A  ;897H@;A7= LDYD=7>7 =7L7<7LB. 6@BH;9DEF@7D =@;:B@;D = <788;K8A;N 
;88EDL7=B@;GN  ZLDEGD98G 9BAUD =7O:7U@789; D>7 ;8M7EFO7=B@;G LEG BAAZ:ZE;<7=B@;G 
C@D<>;;, =?<BJB9?=BD:7K B97:@?:; CEDA9<789B@I;G:; ;E; >D@D<;<ZTX;:; 7J_DA9B:; @B 
78@7=D 4(3 = HB8? :;@;:Z:B @B><ZO7A LEG A7:MD@8BI;; M79<DJ@789; M<; M;A7=?N 
@B><ZOABN. 

0788;K8A;:; @BZH@?:; A7EEDA9;=B:; <B88:B9<;=BT98G  <BOE;H@?D 8M787J? ; 
M7LN7L? LEG CA7@7:;H@7>7 M7EZHD@;G =7L7<7LB. $BM<;:D<, = 'W $(( S;O;A7-N;:;HD8A7K 
J;7E7>;; ;:D@; ,.$.2DE7OD<8A7>7 178A7=8A7>7 >78ZLB<89=D@@7>7 Z@;=D<8;9D9B ;:. 1.4.  
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&7:7@787=B LEG C97K IDE; <BO<BJB9?=BD98G S797M<D7J<BO7=B9DEF 87E@DH@7K C@D<>;; = 
:7EDAZEG<@?K =7L7<7L @B 78@7=D >;J<;L@?N A7:MEDA87= S7978;89D:? 1, @D7<>B@;HD8A;N 
@B@7HB89;I  ; >;L<7>D@BO? ABA AB9BE;OB97<B =?LDED@;G =7L7<7LB. 0GL L<Z>;N 
<BO<BJB9?=BD:?N 9DN@7E7>;K 87<;D@9;<7=B@? @B ;8M7EFO7=B@;D J;7:B88?, @B 78@7=D 
A797<7K =7O:7U@7 M7EZHD@;D =7L7<7LB <BOE;H@?:; MZ9G:;, @7 @B;J7EDD 7M9;:BEF@?: 
8H;9BD98G <;S7<:;@> J;7:D9B@B ; J;7C9B@7EB, N79G 897;:789F 9BA7>7 =7L7<7LB LBUD M<; 
M<7:?YED@@7: M<7;O=7L89=D M7AB =?YD UDEBD:7K. !BA, = /'2%W 4% "178A7=8A;K 
>78ZLB<89=D@@?K Z@;=D<8;9D9 ;:. 1.4.  &7:7@787=B" ;OZHBD98G =7O:7U@789F M7EZHD@;G 
S797=7L7<7LB ;O J;7:B88? S7979<7S@?N :;A<77<>B@;O:7= MZ9D: ;8M7EFO7=B@;G 
:7EDAZEG<@?N :DNB@;O:7= <D>ZEGI;; =@Z9<;AED97H@?N M<7ID887= 8=GOB@@?N 8 
9<B@8S7<:BI;DK C@D<>;; 8=D9B = S7978;@9DOD. 4 %%% "0W*"$*Ó ;88EDLZD98G M<7ID88 
:;A<7J@7K A7@=D<8;; IDEETE7O787LD<UBX;N 79N7L7= (M;XD=?N, 8DEF8A7N7OGK89=D@@?N ; 
JZ:BU@?N) = 97ME;=@?K =7L7<7L ; CEDA9<7C@D<>;T  8 M7:7XFT SD<:D@9@7>7 97ME;=@7>7 
CED:D@9B, ;@9D><;<7=B@@7>7 = J;7<DBA97<.  

/'2%W 4% "0788;K8A; K >78ZLB<89=D@@?K Z@;=D<8;9D9 @DS9; ; >BOB (@BI;7@BEF@?K 
;88EDL7=B9DEF8A;K Z@;=D<8;9D9) ;:. (.1.'ZJA;@B" <BO<BJB9?=BT9 L<Z>7K MZ9F M7EZHD@;G 
J;7=7L7<7LB - ;O 8;@9DO->BOB @B 78@7=D >BO;S;ABI;; @DM;XD=7K J;7:B88?. , 4 /'2W$  
%<LD@B !<ZL7=7>7 +<B8@7>7 6@B:D@; (@89;9Z9 @DS9DN;:;HD8A7>7 8;@9DOB ;:. ,.4.!7MH;D=B 
0,$  87OLBT9 @BZH@?D 78@7=? 9DN@7E7>;; M7EZHD@;G 7H;XD@@7>7 ; ZEF9<BH;897>7 =7L7<7LB 
;O J;78M;<97= = =;LD :BE7>BJB<;9@7>7 :D:J<B@@7-AB9BE;9;HD8A7>7 A7@=D<9D<B, 
87LD<UBXD>7 @B@7<BO:D<@?D BA9;=@?D A7:M7@D@9?, 7JZ8E7=E;=BTX;D =?87A78A7<789@7D 
M<79DAB@;D MB<7=7>7 <;S7<:;@>B J;78M;<97=, LEG 7JD8MDHD@;G MD<=;H@?: 97ME;=7: 
M<797@M<7=7LGX;N 97ME;=@?N CED:D@97=. 4 /'2W$ %J_DL;@D@@?K ;@89;9Z9 =?87A;N 
9D:MD<B9Z< 0,$ <BO<BJB9?=BT9 :D9BEE7>;L<;L@ZT 8;89D:Z 7H;89A; ; N<B@D@;G =7L7<7LB, 
M7EZHD@@7>7 J;7E7>;HD8A;: MZ9D: = <DOZEF9B9D U;O@DLDG9DEF@789; :;A<77<>B@;O:7=, LEG 
;8M7EFO7=B@;G = 97ME;=@?N CED:D@9BN, B = /',%W 4% "*B@A9-.D9D<JZ<>8A;K 
M7E;9DN@;HD8A;K Z@;=D<8;9D9 .D9<B 4DE;A7>7" - =?87A7CSSDA9;=@?D E;9;K-;7@@?D 
M7E;:D<@?D BAAZ:ZEG97<? @B 78@7=D @B@7A7:M7O;I;7@@?N :B9D<;BE7= ;O <B89;9DEF@7>7 
8?<FG. 

(88EDL7=B@;G ; <BO<BJ79A; = C97K 7JEB89; =DLZ98G ; :@7>;:; L<Z>;:; 
;88EDL7=B9DEF8A;:; ID@9<B:, =AETHBG $(R Ç+Z<HB97=8A;K ;@89;9Z9È, <GL ;@89;9Z97= 0,$ 
((@89;9Z9 =?87A79D:MD<B9Z<@7K CEDA9<7N;:;; W<% 0,$, (@89;9Z9 /;O;HD8A7K N;:;; ; 
CEDA9<7N;:;; ;:. ,.$. /<Z:A;@B 0,$ , (@89;9Z9 M<7JED: S;O;HD8A7K N;:;; 0,$, /;O;A7-
9DN@;HD8A;K ;@89;9Z9 0,$, (@89;9Z9 AB9BE;OB *% 0,$ ; L<.), B 9BAUD Z@;=D<8;9D9B:;  
(178A7=8A;K C@D<>D9;HD8A;K ;@89;9Z9, 1(03, ; L<.) ; 7<>B@;OBI;G:; 078B97:B (0/-R -
4$$(!/, W<BEF8A;K CEDA9<7N;:;HD8A;K A7:J;@B9), $.% +=B@9, 0++ Ç3@D<>;GÈ ; L<.  

!D: @D :D@DD, 9<DJZD98G 87OLB@;D L7M7E@;9DEF@7>7 @BZH@7>7 OBLDEB LEG Z8MDY@7K 
<BO<BJ79A; 9DN@7E7>;K CA7@7:;H@7>7 M7EZHD@;G =7L7<7LB, @B@789<ZA9Z<@?N :D:J<B@, 
8; 89D: N<B@D@;G =7L7<7LB, B 9BAUD M7 7JD8MDHD@;T JDO7MB8@789; =7L7<7L@?N 9DN@7E7>;K.  
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<7J797= ;E; 8;89D: ;N M7LOB<GLA; ; 9.L. * D>7L@G = C9;N IDEGN, ABA M<B=;E7,  M<;:D@GT98G 
JB9B<D; <BOE;H@?N 9;M7=, 7L@BA7 @D7JN7L;:? J7EDD 87=<D:D@@?D >D@D<;<ZTX;D 
Z89<7K89=B, ;O=EDABTX;D =7O7J@7=EGD:ZT C@D<>;T ;O J;7E7>;HD8A;N 8ZJ89<B97=,  A 
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A797<?N ;8M7EFOZT98G J;7AB9BE;OB97<? = =;LD SD<:D@97= E;J7 :;A<77<>B@;O:7=. 
/D<:D@9@?D J;797ME;=@?D CED:D@9? <B88:B9<;=BT98G ABA =7O:7U@?K :;@;B9T<@?K 
=7O7J@7=EGD:?K ;897H@;A M;9B@;G ;:MEB@9;<ZD:?N Z89<7K89=, ;8M7EFOZTX;K = ABHD89=D 
;897H@;AB C@D<>;;, @BM<;:D<, >ETA7OZ A<7=;. (8M7EFO7=B@;D SD<:D@97= = 2!3 
7><B@;H;=BD98G ;N =?87A7K 897;:789FT. !<DJZT98G 9BAUD L7M7E@;9DEF@?D ;88EDL7=B@;G 
LEG J7EFYD>7 A7@9<7EG OB ÒM7=DLD@;D:Ó SD<:D@97= = 2!3. QEG ;N M<;:D@D@;G @D7JN7L;:B 
<BO<BJ79AB 787J?N :D97L7= 89BJ;E;OBI;;. 1;A<7J@?D J;797ME;=@?D CED:D@9? :7>Z9 
<BJ79B9F @B J;7E7>;HD8A;N 79N7LBN, H97 M7O=7EGD9 79@78;9DEF@7 J?89<7 <BO=7<BH;=B9F ;N 
>D@D<;<ZTX;D :7X@789; M<BA9;HD8A; =DOLD, >LD 9BA;D 79N7L? M<;8Z989=ZT9. 

 .D<DL7=7K 9DN@7E7>;DK 87OLB@;G J;797ME;=@?N CED:D@97= <BOE;H@7>7 
SZ@AI;7@BEF@7>7 @BO@BHD@;G OB@;:BD98G <GL <788;K8A;N @BZH@?N A7EEDA9;=7=: 
/(RÇ/Z@LB:D@9BEF@?D 78@7=? J;79DN@7E7>;;È 0,$, 1'W ;:. 1.4. &7:7@787=B , $(R 
Ç+Z<HB97=8A;K ;@89;9Z9È, (@89;9Z9 J;7N;:; ; ; S;O;7E7>;; :;A<77<>B@;O:7= ;:. '. +. 
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 .7 M<7>@7OB: CA8MD<97=, M<;7<;9D9@7D <BO=;9;D M7EZH;9 @BM<B=ED@;D, 8=GOB@@7D 8 
M<;:D@D@;D: 2!3 LEG ;:MEB@9BI;;. 6@BH;9DEF@?K M<7><D88 = C97K 7JEB89; ;88EDL7=B@;K 
8LDEB@ = $(R Ç+Z<HB97=8A;K ;@89;9Z9È, >LD 87OLB@? J7EFY;D @BZH@?D OBLDE? = 7JEB89; 
>ETA7@;A; M7 87OLB@;T J;797ME;=@?N CED:D@97= 8 ;8M7EFO7=B@;D: :;A<78A7M;HD8A;N 
@B@7:7L;S;I;<7=B@@?N CEDA9<7L7=, <BJ79BTX;N @B >ETA7OD ; A;8E7<7LD, <BO<BJB9?=BT98G 
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8BNB<B, 8M;<9? ; 9.L.) ; 8M787J? BAAZ:ZE;<7=B@;G, N<B@D@;G ; <B8N7L7=B@;G C@D<>;; 2!3.  
Q789;>@Z9 M<7><D88 = ;88EDL7=B@;GN M7 <DYD@;T M<7JED: J;787=:D89;:789; :B9D<;BE7=, 
L789;UD@;G L789B97H@7K :7X@789; ; LE;9DEF@789; D>7 SZ@AI;7@;<7=B@;G JDO M7LOB<GLA;. 
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7<>B@;HD8A;D A;8E79? ; 8M;<9?, @7 ; :@7>;D 7<>B@;HD8A;D 79N7L?, C97 M7O=7EGD9  8 
M7:7XFT 2!3 <DYB9F 7L@7=<D:D@@7 C@D<>D9;HD8A;D ; CA7E7>;HD8A;D M<7JED:?. $BM<;:D<, 
MD<D<BJ79AB M<7:?YED@@?N 897H@?N =7L 8 =?<BJ79A7K CEDA9<;HD89=B  89B@7=;98G 
MD<8MDA9;=@7K 8SD<7K M<;E7UD@;G :;A<7J@?N J;797ME;=@?N CED:D@97=. 0BJ79B M7 
87OLB@;T :;A<7J@?N 97ME;=@?N CED:D@97= LEG MD<D<BJ79A; 79N7L7= (M78ED8M;<97=7K 
JB<L?) =DLD98G = 1'W ;:. 1.4. &7:7@787=B 87=:D89@7 8 $(R Ç+Z< HB97=8A;K ;@89;9Z9È, >LD 
ZLBE78F <BO<BJ79B9F EBJ7<B97<@?K M<7979;M :;A<7J@7>7 CED:D@9B, :BA8;:BEF@BG :7X@789F 
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AZEF9;=;<7=B@;G. QB@@BG 9DN@7E7>;G = JZLZXD: :7UD9 ;:D9F O@BH;9DEF@?D MD<8MDA9;=? = 
MEB@D 7H;89A; 897H@?N =7L 79 8<B=@;9DEF@7 JDO7MB8@?N M;XD=?N L7 97A8;H@?N ; LBUD 
<BL;7BA9;=@?N CED:D@97= ; = MD<D<BJ79AD <BOE;H@?N 9;M7= 79N7L7= 8 M7EZHD@;D: 
=7O7J@7=EGD:7K C@D<>;;.  
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J;7AB9BE;OB97<7= = 2!3 =:D897 IDEF@?N  :;A<7J@?N AED97A. (88EDL7=B@;G:; M7 
<B8Y;<D@;T =7O:7U@?N L;BMBO7@7= <BJ79? 12!3 OB@;:BT98G = ($1( 0,$ (178A=B), 
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0GL ;88EDL7=B9DEDK ; A7EEDA9;=7= OB@;:BT98G <BO<BJ79A7K <BOE;H@?N 
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A<Z>E?K >7L @B 78@7=D :D97L7= BC<7M7@;A; 
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8789B=EGTXBG C@D<>7-S;979<7@@7>7 
J;79DN@7E7>;HD8A7>7 A7:MEDA8B 
<BO<BJ79B@B = !"#$%$&$' (%)*%+%,'#-). 
физики им. Н.!. "#$%&'() *+, (-./. 17 ). 
2BO7=?: CED:D@97: 8;89D:? G=EGT98G 
C@D<>7-M<7;O=7LGX;D M<DLM<;G9;G (!3R, 
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78=DXD@;; (JDO M<;=GOA; A 7J_DA9B: C@D<>7>D@D<BI;; LEG M7EZHD@;G @;OA7M79D@I;BEF@7>7 
9DMEB) =?87A7ABHD89=D@@7K <B89;9DEF@7K M<7LZAI;; = @DM78<DL89=D@@7K JE;O789; 79 
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OBLBHB  M<D7L7ED@;G C@D<>7OB9<B9@789; M<7;O=7L89=B   MZ9D: 87OLB@;G :D@DD 
C@D<>7OB9<B9@7K 8=D97=7K 8<DL? @B 78@7=D 8=D97L;7L7= ; >BO7<BO<GL@?N EB:M =?87A7>7 
LB=ED@;G, H97 :7UD9 8@;O;9F M79<DJ@789F = CEDA9<7C@D<>;; @B 30% ; 8ZXD89=D@@7 M7=?8;9F 
<D@9BJDEF@789F M<7;O=7L89=B 7=7XDK ; ODED@;. 
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,A9ZBEF@789F M<7=DLD@;G :DUL;8I;ME;@B<@?N ; @BLL;8I;ME;@B<@?N ;88EDL7=B@;K M7 
@BM<B=ED@;G: A7@=D<>D@9@?N $2(+*-9DN@7E7>;K 7M<DLDEGD98G ;N 8M787J@789FT A 
M7O;9;=@7:Z M<D7J<BOZTXD:Z =7OLDK89=;T @B =8D 897<7@? 87I;BEF@7K 8SD<? ; M<;<7L@7K 
8<DL?. -=EGG8F 78@7=7K  VI 9DN@7E7>;HD8A7>7 ZAEBLB, $2(+*-9DN@7E7>;; 89B@7=G98G 
@D;OJDU@?: M<;7<;9D97: @BZH@7-9DN@7E7>;HD8A7>7 <BO=;9;G.  4BU@DKYBG LEG 0788;; 
7JEB89F A78:;HD8A;N ;88EDL7=B@;K 789BD98G 8SD<7K QD5N9DWP5R 75P7XJCPSLL :;<7=?N 
8;89D:, CA7@7:;A, ;LD7E7>;K, @BZH@?N L789;UD@;K, ;@9DEEDA9ZBEF@7>7 ; 7J<BO7=B9DEF@7>7 
M79D@I;BEB @BI;K. 4 :;<D M7EZH;EB <B8M<789<B@D@;D ;LDG <BO=;9;G @7=7K A78:;HD8A7K 
CA7@7:;A;, JBO;<ZTXDK8G @B ;8M7EFO7=B@;; C@D<>;; ; <D8Z<87= *7E@DH@7K 8;89D:? = 
6D:@7K CA7@7:;HD8A7K 8SD<D. %JD8MDHD@;D L789ZMB  A =@DOD:@?: <D8Z<8B:  ; ;897H@;AB: 
C@D<>;; L;A9ZD9 @D7JN7L;:789F 87OLB@;G :@7>7<BO7=7K A78:;HD8A7K ;@S<B89<ZA9Z<? ; 
8779=D989=ZTX;N Z8E7=;K LEG Z8MDY@7K 75D5PLA9SLL 756VLYC67LT 5N_C7I58.  

'78ZLB<89=D@@?D ;@9D<D8? 0788;; = 7JEB89; ;88EDL7=B@;G ; ;8M7EFO7=B@;G 
A78:;HD8A7>7 M<789<B@89=B 7M<DLDEGT98G 89<D:ED@;D: 87N<B@;9F 89B9Z8 
=?87A79DN@7E7>;H@7K A78:;HD8A7K LD<UB=? ;  @B 78@7=D ;8M7EFO7=B@;G ; @B<BX;=B@;G 
;:DTX;N8G A7@AZ<D@9@?N M<D;:ZXD89= M7EZH;9F 6UC7IJ UJ5JK8PKT ICTP5D5QLR L 
L67DZYLICDWPKT 85AV5\P56ICR BDM B56IXU9 7 P58KV L6I5YPL79V OPCJQLL L JC6XJ658,  
J9A8LILM  O75P5VLYC675R, P9XYP5R L 65SL9DWP5R 6[CJK,  6L6ICVK P9SL5P9DWP5R 
NCA5U96P56IL.  

+BULBG 7JEB89F  $2(+* 9DN@7E7>;K =@78;9 8=7K =AEBL = 87OLB@;D M<;@I;M;BEF@7 
@7=?N ;@9D><BEF@?N M<;<7L7M7L7J@?N 9DN@7E7>;K ; 8;89D: 8 ABHD89=D@@7 @7=?:; 
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B@9<7M7:7<S@?N 8;89D:, <7J7979DN@;HD8A;N Z89<7K89=, CED:D@97= ;8AZ889=D@@7>7 
;@9DEEDA9B, @7=?N ;897H@;A7= =7O7J@7=EGD:7K C@D<>;; LEG @;N. 4DLZ98G <BJ79? M7 
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=D<JBEF@?N ;@89<Z:D@97=. 4BU@DKYDK OBLBHDK G=EGD98G <B8Y;<D@;D H;8EB 7<>B@;OBI;K ; 
@BZH@?N A7EEDA9;=7=, =7=EDHD@@?N = C9Z 8SD<Z @BZH@7-M<BA9;HD8A7K LDG9DEF@789;, 
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'!!.%/,0$1'2 ' #$@#$ 3,",) /.* #$@0'"'* 0  
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87=<D:D@@?D =?O7=?. 6BE7>7: Z8MDNB G=EGD98G =?<BJ79AB 7J78@7=B@@7K 89<B9D>;; @BZH@7-
9DN@7E7>;HD8A7>7 <BO=;9;G, 79=DHBTXDK M79<DJ@789G: <BO=;9;G CA7@7:;A; ; :BA8;:BEF@BG 
=7=EDHD@@789F = <DBE;OBI;T LB@@7K 89<B9D>;; @BZA;, >78ZLB<89=B, J;O@D8B ; 
M<7SD88;7@BEF@7>7 CA8MD<9@7>7 877JXD89=B.  

196I5M^9M !IJ9ICQLYC679M +J5QJ9VV9 '66DCB589PLR 5UJCBCDMCI UJL5JLICIK 
P9XYP5-ICTP5D5QLYC675Q5 J9A8LILM 8 6CQVCPIC NL5OPCJQCIL7L (797 N9A585Q5 ODCVCPI9 
NL5O75P5VL7L) 8 655I8CI6I8LL 6 65SL9DWP5-O75P5VLYC67LVL A9UJ569VL L 
QC5U5DLILYC67LVL 8KA589VL, 5\LB9Z^LVL #566LZ 8 NDL\9R]CR L 5IBCDCPP5R 
UCJ6UC7IL8C. 

0DBE;89;H@789F  ; =?M7E@;:789F *.( :7UD9 J?9F >B<B@9;<7=B@B 8;89D:B9;HD8A7K 
<BJ797K M7  ;@=D@9B<;OBI;; ; BA9ZBE;OBI;; @BA7MED@@7>7 = LB@@7K 7JEB89; @BZA; ; 
9DN@7E7>;K ;@9DEEDA9ZBEF@7>7 M79D@I;BEB 8 S7<:;<7=B@;D: ÇJBO? O@B@;KÈ ; 8M<B=7H@;A7= 
@B;EZHY;N L789ZM@?N 9DN@7E7>;K J;7C@D<>D9;A;, 7J_DA9;=@7K 7ID@A7K 87897G@;G =8DN 
CED:D@97= ;@@7=BI;7@@7K 8;89D:? (SZ@LB:D@9BEF@?D ; M<;AEBL@?D ;88EDL7=B@;G, @BZH@BG 
;@S<B89<ZA9Z<B, 7J<BO7=B@;D ; L<.)  ; =D<@7K M<;7<;9;OBI;DK @BM<B=ED@;K ;88EDL7=B@;K ; 
@BZH@7-9DN@7E7>;HD8A7>7 <BO=;9;G. 

!16'"$"7%B1<4-8 #$-,>" :;- Ç.%"+'1:71,%4-È, 8&$88<2 :-0:-*",B%4"; 
@,:-,17%B1<4") 9:"7:-;;( F<<$1/"&-'%), "<AE1<,&$81, ;"'%,":%'7 % 4"',:"$2 :-*", 
#" 11 %<#"$'1'%I #:% "#":1 '- <&"I ":7-'%0-?%"''AI <,:A4,A:A, - ,-451 "4-0(&-1, 
+4<#1:,'AI #"//1:54A +,") /18,1$2'"<,% % ":7-'%0"&(&- 1, <"7$-<"&-''AI :-*",A B$1'"& 
",:-<$1&"7" #:">1<<%"'-$2'"7" <""*E1<,&-.    

5.1. ,!1,01>% 1$+#$0. %1'* /%*"%.F1,!"' "+  
Ç3',41%#&%"')$È  

%8@7=@?D @BM<B=ED@;G LDG9DEF@789; !. Ç2;7C@D<>D9;ABÈ M<DL89B=EGT9 87J7K 
@B;J7EDD =789<DJ7=B@@?D 9DN@7E7>;HD8A;D @BM<B=ED@;G (9BJE.7). %@;  87>EB8ZT98G 8 
M<;7<;9D9B:;, 7J7O@BHD@@?:; = Ç+7:MEDA8@7K M<7><B::D <BO=;9;G J;79DN@7E7>;K = 
0788;K8A7K /DLD<BI;; @B MD<;7L L7 2020 >.È (79 24.04.2012 >. c1853M-.8) ; = .EB@D 
:D<7M<;G9;K ÇQ7<7U@7K AB<9D <BO=;9;G J;79DN@7E7>;K ; >D@@7K ;@UD@D<;; (79 18.06.2013 

"CTP5D5QLYC679M UD9I[5JV9 Ç3L5OPCJQCIL79È PC I5DW75 8KU5DPMCI [XP7SLL  
LPICQJ9I5J9 L 755JBLP9I5J9 BCMICDWP56IL  8 6[CJC NL5OPCJQCIL7L, 6DX\LI 
75VVXPL79IL8PKV LP6IJXVCPI5V, 68MAXZ^LV A8CP5V VC\BX P9XYPKV L 
O76UCJIPKV 655N^C6I85V, 5JQ9P9VL Q56XB9J6I8CPP5R 8D96IL, LP6ILIXI9VL 
J9A8LILM L UJCB6I98LICDMVL NLAPC69, P5 I97\C 5JQ9PLAXCI L U5BBCJ\L89CI 
BCMICDWP56IW U5 8PCBJCPLZ 7JXUPKT UJ5C7I58 8 5ND96IL NL5OPCJQCIL7L 6 
8K657LV VXDWILUDL79IL8PKV 65SL9DWP5-O75P5VLYC67LV O[[C7I5V.,



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

GH,

.
>. c1247-<) ; =?<BJ79B@? @B 78@7=D CA8MD<9@7>7 B@BE;OB 7J_DA9;=@?N Z8E7=;K ; MD<8MDA9;= 
<BO=;9;G J;7C@D<>D9;A; @B :;<7=7: <?@AD ; = 0788;K8A7K /DLD<BI;;.  

 

!-*$%?-  7.  
C$IB1&(1 '-#:-&$1'%8 /18,1$2'"<,% !9 Ç.%"+'1:71,%4-È  

`  
U/U 

+JL5JLICIPKC ICTP5D5QLYC67LC U9UJ98DCPLM BCMICDWP56IL 
"+ Ç3L5OPCJQCIL79È 

,ICYC6I8CPPKC ICTP5D5QLL 

  B56IXUPKC BDM 
8PCBJCPLM 

P9 6I9BLL 
J9AJ9N5I7L 

1 2;7:B88B, <D8Z<8@BG JBOB ; E7>;89;AB ✔ ✔ 

2 .7EZHD@;D 9DME7=7K ; CEDA9<;HD8A7K C@D<>;; ;O J;7:B88? (= 9.H. 
A7>D@D<BI;G) 

 ✔ 

3 'EZJ7ABG MD<D<BJ79AB J;7:B88?, J;7<DSBK@;@>  ✔ 

4 1797<@?D J;797ME;=B ✔ ✔ 

5 2;7>BO7=?D 9DN@7E7>;; ✔  

6 (8M7EFO7=B@;D J;7:B88? LEG M<7;O=7L89=B <BOE;H@?N =;L7= 
9=D<L7>7 J;797ME;=B 

✔  

7 3@D<>D9;HD8ABG Z9;E;OBI;G 79N7L7= (8U;>B@;D, >BO;S;ABI;G, 
M;<7E;O) 

✔  

8 2;7CEDA9<7N;:;HD8A;D 9DN@7E7>;;: CEDA9<7J;78;@9DO, J;797ME;=@?D 
CED:D@9? ; J;78D@87<? 

 ✔ 

9 ,=97@7:@?D 8;89D:? C@D<>77JD8MDHD@;G @B 78@7=D 4(3 
(C@D<>7J;79DN@7E7>;HD8A;D  A7:MEDA8?, J;7C@D<>D9;HD8A;D LD<D=@;, 
J;7CA7M7E;8?, ÇZ:@?D 8D9;È) 

 ✔ 

10 2;7<D:DL;BI;G = !3+  ✔  

11 2;7C@D<>D9;HD8A7D :BY;@789<7D@;D ; ;@U;@;<;@> ✔  

12 !7<SG@BG J;7C@D<>D9;AB ✔  

13 $7=?D 9DN@7E7>;HD8A;D 8D>:D@9? ; M<;<7L7M7L7J@?D 9DN@7E7>;; @B 
78@7=D :DUL;8I;ME;@B<@?N ;88EDL7=B@;K 

 ✔ 

.<DL89B=ED@@?D = 9BJE;ID M<;7<;9D9@?D @BM<B=ED@;G  LDG9DEF@789; !. 
Ç2;7C@D<>D9;ABÈ :7U@7 8><ZMM;<7=B9F = L=B MZEB = 8779=D989=;; 8 @BZH@?: OBLDE7: 
ZHB89@;A7= MEB9S7<:? ; 89DMD@FT >797=@789; <BO<BJ797A A A7::D<I;BE;OBI;;. QB@@7D 
Z8E7=@7D LDED@;D  79<BUBD9 ) "*C)"%-'>G ), >,53,A.43 C*,%$3  %,33"*&'$/'5$&'' 
-"B.,/,;'6 : 1-G ><ZMMB Ð 9DN@7E7>;; = S;@BEF@7K 89BL;; <BO<BJ79A; ;E; ZUD >797=?D A 
A7::D<I;BE;OBI;;, 2 -G ><ZMMB Ð 9DN@7E7>;; @B <B@@DK ;E; M<7L=;@Z97K 89BL;; 
;88EDL7=B@;K ; <BO<BJ797A.  

1-( ;*G))$ -"B.,/,;'6: >4C,%$( $%-G$/@.,C-@, 5.$1'-"/@.46 .$G1.46 5$#"/, 
>4C,%$( C-")".@ ;,-,>.,C-' % %,33"*&'$/'5$&'' (,- 0 #, 3 /"-) ('3"N-C( -"B.,/,;'' 
.$ C-$#'' /$+,*$-,*.,;, ,+*$5&$/3$C2-$+'*,>$.'(/)'/,-.,;, 
)*,'5>,#C->$/>."#*".'()  

- .7EZHD@;D 9DME7=7K ; CEDA9<;HD8A7K C@D<>;; ;O J;7:B88? (A7>D@D<BI;G). 

- (8M7EFO7=B@;D J;7:B88? LEG M<7;O=7L89=B <BOE;H@?N =;L7= 9=D<L7>7 
J;797ME;=B (MDEED9?, J<;AD9? ; 9.L.). 

- .7EZHD@;D U;LA7>7 :797<@7>7 J;797ME;=B (1 M7A7ED@;G) ; D>7  A7:M7@D@97=. 

- 3@D<>D9;HD8ABG Z9;E;OBI;G 7<>B@;HD8A;N 79N7L7= ,.+, &.+, [+# ; L<. 8 
=?<BJ79A7K C@D<>;; ; 97ME;=B.  

- .7EZHD@;D J;7>BOB LEG =?<BJ79A; C@D<>;;. 

- !7<SG@BG J;7C@D<>D9;AB. 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

HI,

.

.
- 2;7C@D<>D9;HD8A7D :BY;@789<7D@;D. 

- !DN@7E7>;; J;7<D:DL;BI;; M7H=, M7=D<N@789@?N ; ><Z@97=?N =7L LEG 
M<DLM<;G9;K !3+. 

2-( ;*G))$ -"B. ,/,;'6: >4C,%$( $%-G$/@.,C-@, ."+,/@2,6 .$G1.46 5$#"/, 
'CC/"#,>$.'( ' *$5*$+,-%' C )"*C)"%-'>,6 %,33"*&'$/'5$&''  C>42" 3 /"-.  

- 2;7:B88B Ð <D8Z<8@BG JBOB ; E7>;89;AB (C@D<>7@B8?XD@@BG J;7:B88B 8 
OBLB@@?:; N;::797E7>;HD8A;:; 8=7K89=B:;).  

- .7EZHD@;D J;797ME;= 2-5  M7A7ED@;K (U;LA;D J;797ME;=B, =AETHBG J;7L;ODEF, 
J;7C9B@7E, J;7JZ9B@7E, B=;BI;7@@?K J;7AD<78;@, 97<<DS;I;<7=B@@?D MDEED9? ; L<.). 

- !"#$%&'( )*+*+'$%,&' $-%.'//0, $-%+*1'23-34 Ð A7:MEDA8@BG MD<D<BJ79AB 
J;7:B88? 8 M7EZHD@;D: J;7M<7LZA97=, 97ME;=B ; C@D<>;;. 

- !"#$%&'()#*"+",&-'"& (&*.#%#/"": 0"#1#2#)#2, $%&'()#0"#-".(&3, 
!"#$#%&"'()* +&*,*($) " !"#-*(-#.).  

- !"#$%&%'(( )*+%$%,$%'% -$".'%%/"01"2"$(3 ( .)4*(+(3 +"..(+%.(5 
(!"#$%&'(&)#*"&+&%(,#-.(#  !"#$#%$&&'(  комплексы, биоэнергетические деревни, 
!"#$%#&#'"(), Ç!"#$% &%'(È/smart-grid и др.). 

- $7=?D 9DN@7E7>;HD8A;D 8D>:D@9? ; M<;<7L7M7L7J@?D 9DN@7E7>;; @B 78@7=D 
:DUL;8I;ME;@B<@?N ;88EDL7=B@;K. 

 + @B897GXD:Z :7:D@9Z M7 =8D:Z A7:MEDA8Z @BM<B=ED@;K A7@A<D9;O;<7=B@? OBLBH;, 
7M<DLDED@ 8MDA9< SZ@LB:D@9BEF@?N, M<;AEBL@?N, M<7JED:@7-7<;D@9;<7=B@@?N, 7M?9@7-
A7@89<ZA97<8A;N ;88EDL7=B@;K ; ;@S<B89<ZA9Z<@?N <DYD@;K, 7J7O@BHD@? @BZH@?D ; 
7M?9@7-M<7;O=7L89=D@@?D JBO?. 

#9ABCD 6. "%-$"'(%!)'2 +.$1 #$3," ' 
+#,%)",0 "+ Ò3',41%#& %"')$Ó 0 !=%#% 
'!!.%/,0$1'2 ' #$@#$3,",)  

4 2016 >7LZ ZHB89@;A; !. Ç2;7C@D<>D9;ABÈ @B 78@7=D M<DL?LZXD>7 7M?9B 
=OB;:7LDK89=;G = <B:ABN MEB9S7<:? M<;YE; A OBAETHD@;T 7 IDED877J<BO@789; MD<DN7LB A 
M<7DA9@7K LDG9DEF@789;, 8 ZHD97: ;:DTX;N8G @BZH@?N OBLDE7=, S7<:;<ZTX;N8G = 89<B@D 
87I;BEF@7-CA7@7:;HD8A;N OBM<787= ; 89<B9D>;HD8A;N IDEDK 87I;BEF@7-CA7@7:;HD8A7>7 
<BO=;9;G. * C97K IDEFT = 2017 >7LZ MEB@;<ZD98G 8;EB:; M<7S;EF@?N A7@87<I;Z:7= 
MEB9S7<:? M7L>797=;9F J;O@D8-MEB@? ; !3% M7 @D8A7EFA;: 797J<B@@?: 3A8MD<9@?: 
87=D97: MEB9S7<:? ;@9D><BEF@?: :D>B-M<7DA9B:, A797<?D = N7LD ;N <DBE;OBI;; 8:7>Z9 
89B9F >D@D<B97<B:; LBEF@DKYD>7 <BO=;9;G @B;J7EDD BA9ZBEF@?N @BM<B=ED@;K J;79DN@7E7>;K 
; J;7C@D<>D9;A;. /7<:B9 M<7DA97= OBLB89 MZE? 9DN@7E7>;K, A797<?D M79<DJZT98G = <B:ABN 
;N <DBE;OBI;;, H97 = 8=7T 7HD<DLF, M7O=7E;9 A7@A<D9;O;<7=B9F A<Z> ZHB89@;A7= M<7DA97= 87 
897<7@? MEB9S7<:? ; =@DY@;N M<;=EDHD@@?N 7<>B@;OBI;K, B 9BAUD 8;@N<7@;O;<7=B9F ;N 
LDG9DEF@789F M7  <BO<BJ79AD ; A7::D<I;BE;OBI;; 9DN@7E7>;K.  

!BA;: 7J<BO7:, = LDG9DEF@789; M7 M7LLD<UAD M<7DA97= ZHB89@;A7= !. 
Ç2;7C@D<>D9;ABÈ JZLD9 <DBE;O7=B@7 L=B M7LN7LB:  

1). +5BBCJ\79 UJ5C7I58 U5 UJL5JLICIPKV P9UJ98DCPLMV 1',)#:  



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

H@,

.
- M<7=DLD@;D CA8MD<9;O? ;, = 8EZHBD M7E7U;9DEF@7>7 OBAETHD@;G, M7LLD<UAB M<7DA97= 

M7 SZ@LB:D@9BEF@?: ; M<;AEBL@?: ;88EDL7=B@;G:, M<DLEB>BD:?N ZHB89@;AB:; !. 
Ç2;7C@D<>D9;ABÈ = <B:ABN A7@AZ<87= OBG=7A @B JTLUD9@7D S;@B@8;<7=B@;D @B 
SDLD<BEF@7: ; <D>;7@BEF@7: Z<7=@GN, M<7=7L;:?N 1;@;89D<89=7: 7J<BO7=B@;G ; @BZA; 
0/, 1;@;89D<89=7: M<7:?YED@@789; 0/, 0788;K8A;:  @BZH@?:  S7@L7:, M<B=;9DEF89=7: >. 
178A=? ; L<.  .7LLD<UAB MEB9S7<:7K ;88EDL7=B9DEF8A;N M<7DA97= 78ZXD89=EGD98G = 
8779=D989=;; 8 M<;7<;9D9@?:; @BM<B=ED@;G LDG9DEF@789; MEB9S7<:?, 7M<DLDED@@?:; = 
*9<B9D>;HD8A7K .<7><B::D (88EDL7=B@;K  ; !D:B9;HD8A;: MEB@7: <BJ79 ; M<7DA97= !. 
Ç2;7C@D<>D9;ABÈ = 8SD<D ;88EDL7=B@;K ; <BO<BJ797A (LBEDD  - !D:B9;HD8A;K MEB@). 
!D:B9;HD8A;K MEB@ !. Ç2;7C@D<>D9;ABÈ <BO<BJ79B@ @B 78@7=D @BZH@?N ; 9DN@7E7>;HD8A;N 
OBLDE7=, ;:DTX;N8G Z ZHB89@;A7= MEB9S7<:?, ; 8 ZHD97: M79<DJ@789DK <788;K8A7K 
87I;BEF@7-CA7@7:;HD8A7K M7E;9;A;. !D:B9;HD8A;K MEB@ M<DL89B=ED@ = .<;E7UD@;; 4. 4 
.<;E7UD@;; 5. M<DL89B=ED@? $(0 ; =@DL<D@HD8A;D M<7DA9? = 8779=D989=;; 8 
@BM<B=ED@;G:; !D:B9;HD8A7>7 MEB@B, M<DLEB>BD:?D ZHB89@;AB:; MEB9S7<:? LEG 
A7::D<I;BE;OBI;; <BO<BJ79B@@?N 9DN@7E7>;K. 4 LB@@7: M<;E7UD@;; M<;=7LG98G 9BAUD 
M<;@I;M? 79J7<B M<;7<;9D9@?N M<7DA97=. 

2). +5BBCJ\79 LPICQJ9DWPKT (VC\BL6SLUDLP9JPKT) 75VUDC76PKT UJ5C7I58 6 
8K657LV VXDWILUDL79IL8PKV 65SL9DWP5-O75P5VLYC67LV O[[C7I5V: 

- 7<>B@;OBI;G =@DL<D@HD8A7K LDG9DEF@789; = <B:ABN 797J<B@@?N M7 <DOZEF9B9B: 
CA8MD<9;O?  ;@9D><BEF@?N (:DUL;8I;ME;@B<@?N) A7:MEDA8@?N M<7DA97= 8 =?87A;: 
:ZEF9;ME;AB9;=@?: 87I;BEF@7-CA7@7:;HD8A;: CSSDA97:. 4 OBLBH; MEB9S7<:? M7 LB@@7:Z 
@BM<B=ED@;T LDG9DEF@789; =N7L;9 7<>B@;OBI;G A7@87<I;Z:7= ;O 8789B=B <BO<BJ79H;A7=, 
M<7;O=7L89=D@@?N M<DLM<;G9;K ; M<7DA9@?N 7<>B@;OBI;K 8 M<;=EDHD@;D: =@DY@;N 
87;8M7E@;9DEDK ; ;@LZ89<;BEF@?N MB<9@D<7= LEG <DBE;OBI;; <BJ79 = <B:ABN M<7DA97=, 
M7;8A ; M<;=EDHD@;D JTLUD9@?N ; =@DJTLUD9@?N ;897H@;A7= S;@B@8;<7=B@;G, 
87LDK89=;D = M7L>797=AD M<7DA9@7K ; @BZH@7-9DN@;HD8A7K L7AZ:D@9BI;;, 7<>B@;OBI;7@@BG 
M7LLD<UAB ; M<7L=;UD@;D M<7DA97= @B SDLD<BEF@7: ; <D>;7@BEF@7: Z<7=@D, S7<:;<7=B@;D 
M<DLE7UD@;K M7 OBA7@7LB9DEF@?: ;@;I;B9;=B: (= 8EZHBD @D7JN7L;:789;),  M<7=DLD@;D 
M<7S;EF@?N :D<7M<;G9;K M7 9D:B: M<7DA97=, B 9BAUD <BJ79B 8 7JXD89=D@@789FT ; 
;@S7<:BI;7@@7D 87M<7=7ULD@;D M<7DA97=. .D<DHD@F :DUL;8I;ME;@B<@?N A7:MEDA8@?N 
M<7DA97= M<DL89B=ED@ ABA HB89F .<;E7UD@;G 6. 4 C97: UD M<;E7UD@;; M<;=DLD@ MD<DHD@F 
M<DLEB>BD:?N LEG 87OLB@;G ID@9<7= :B8Y9BJ;<7=B@;G ABA =BU@7>7 ;@S<B89<ZA9Z<@7>7 
CED:D@9B A7::D<I;BE;OBI;; M<;7<;9D9@?N 9DN@7E7>;K ; <DBE;OBI;; M<7DA97= = 7JEB89; 
J;7C@D<>D9;A;. 

#9ABCD 7. -%#,+#'*"'* +, ),- -%#:'$.'@$:'' 
"%<1,., &'2  "+ Ç3',41%#&%"')$È ' 
!,0%# G%1!"0,0$1'H -%<$ 1'@-,0 ;+#$0.%1'* 
+#$0$-' 1$ #% @;.F"$"> '1"%..%)";$.F1,2 
/%*"%.F1,!"'  

ÇÉW," 4-<-1,<8 #:%4$-/'(6 %<<$1/"&-'%), ," +,- :-*",- /"$5'- *(,2 <"<:1/","B1'- '- *-01 
,16'"$"7%B1<4%6 #$-,>":;. .. @17"/'8 A '-< & <:1/'1; %0 265 #"$AB1''(6 '-AB'(6 :10A$2,-,"& ,"$2 4" 
"/%' - <,-'"&%,<8 "*V14,"; #:-&"&") "6:-'(. J4$-/ /"*-&$1''") <,"%;"<,%, 4",":-8 "*:-0A1,<8 
", "*":",- %',1$$14,A-$2'") <"*<,&1''"<,%, & JJ9 3"<<%% - ;1'11 "/'"7" #:"?1',-. K," '1 #:"<," 
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8SD<D J;7C@D<>D9;A;,  

- *;89D:B9;OBI;G ; 79A<?9789F ;@S7<:BI;; 7 0(Q = 7JEB89; 4(3, 

- %JD8MDHD@;D Z8E7=;K LEG A7::D<I;BE;OBI;; A7::D<HD8A; M<;=EDAB9DEF@?N 0(Q, 

- WM7<GL7HD@;D 79@7YD@;K M7 M7=7LZ ;8M7EFO7=B@;G 0(Q, L789ZM@789F 0(Q, 

- *7OLB@;D  7JXD<788;K8A7>7 MD<DH@G @B;EZHY;N L789ZM@?N 9DN@7E7>;K.  

 ,6P58PKC SCDL L A9B9YL U5 5NC6UCYCPLZ B56IXUP56IL #'/, A9UD9PLJ589PPKC BDM 
JC9DLA9SLL 8 J9V79T "+ Ò3L5OPCJQCIL79Ó: 

- /7<:;<7=B@;D MD<DH@G @B;EZHY;N L789ZM@?N 9DN@7E7>;K ($Q!) ZHB89@;A7= !., 

- *7OLB@;D ; =DLD@;D 7J@7=EGD:7K JBO? LB@@?N M7 $Q! ; 0(Q (OBG=A; @B 
;O7J<D9D@;D, MB9D@9?, 8=;LD9DEF89=B 7 <D>;89<BI;; M<7><B::@7>7 7JD8MDHD@;G, JBO LB@@?N 
; 9.L.), =?M7E@D@@?: ZHB89@;AB:; !. OB 8HD9 JTLUD9@?N 8<DL89= M<; M7LLD<UAD 
(<DA7:D@LBI;;) !. Ò2;7C@D<>D9;ABÓ, M7EZHD@@?: ZHB89@;AB:; !. = <DOZEF9B9D =?M7E@D@;G 
87J89=D@@?N M<7><B:: ;88EDL7=B@;K ; <BO<BJ797A 8 M<;=EDHD@;D: S;@B@87=?N 8<DL89= ;O 
@D>78ZLB<89=D@@?N ;897H@;A7=, 

- !"#$%&'$'&$ ('$)'&* & ('+,-$''&* -$.+-./( %01 /2$'3& -4'/5'/6/ 7/,$'2&808 
!"#$%&'(')* +,,%"-)*(.+/,  

- .<DL89B=ED@;D <DOZEF9B97= 0(Q @B M7<9BED !. Ç2;7C@D<>D9;ABÈ, 
- %JD8MDHD@;D A7::Z@;ABI;7@@7>7 <D8Z<8B LEG S7<:;<7=B@;G A7@87<I;Z:7= M7 
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HE,
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<DBE;OBI;; M<7DA97= 8 ;8M7EFO7=B@;D: 0(Q ZHB89@;A7= !., 

- 0BO<BJ79AB M7E7UD@;G M7 ;8M7EFO7=B@;T 0(Q ZHB89@;A7= !. 8 87JETLD@;D: M<B= 
;@9DEEDA9ZBEF@7K 87J89=D@@789;; 

- !"#$%&'$(&) *&(+%'&",-$%&) & ./"$-*+%&+ /,"01+*+2 *&(+%'&3; 
- %JD8MDHD@;D <?@7H@7>7 B@BE;OB ; 89<B9D>;HD8A7D MEB@;<7=B@;D M<7ID88B 

A7::D<I;BE;OBI;; 0(Q;  
- (8M7EFO7=B@;D ;@89;9ZI;7@BEF@?N =7O:7U@789DK !. Ò2;7C@D<>D9;ABÓ M7 

M<;=EDHD@;T S;@B@8;<7=B@;G LEG 87OLB@;G M<7979;M7=, :B8Y9BJ;<7=B@;G 9DN@7E7>;K, 
A7::D<I;BE;OBI;; $Q! ZHB89@;A7= !. Ò2;7C@D<>D9;ABÓ. 

.7L<7J@?K B@BE;O ;:DTXD>78G = @B897GXDD =<D:G 9DN@7E7>;HD8A7>7 M79D@I;BEB 
ZHB89@;A7= !. Ò2;7C@D<>D9;ABÓ = 7JEB89; M<;7<;9D9@?N @BM<B=ED@;K LDG9DEF@789; ; 
@B;EZHY;N  9DN@7E7>;K J;7C@D<>D9;A; M<;=DLD@ = .<;E7UD@;; 2. 

4BU@DKYDK IDEFT LDG9DEF@789; !. Ç2;7C@D<>D9;ABÈ G=EGD98G 87A<BXD@;D ;/;E; 
M<D7L7ED@;D <BO<?=B :DULZ @BZH@?:; ;88EDL7=B@;G:;, <BO<BJ79AB:; 9DN@7E7>;K ; ;N 
M<BA9;HD8A7:Z M<;:D@D@;T. !BA7K <BO<?= NB<BA9D<D@ LEG <DBE;OBI;; ;@@7=BI;7@@?N 
9DN@7E7>;HD8A;N IDM7HDA =7 =8DN 89<B@BN, @7 = 0788;; 7@ M<;@GE >7<BOL7 J7EFY;D :B8Y9BJ? 
;O-OB @B<ZYD@;G LDK89=ZTX;N >7<;O7@9BEF@?N 8=GODK = 79<B8ED=7K M<7SD88;7@BEF@7K 
8<DLD, Z9<B9? O@BH;9DEF@?N @BZH@?N OBLDE7= ; IDE?N 79<B8ED=?N ;@89;9Z97=, 7J_DA97= 
@BZH@7K ; M<7;O=7L89=D@@7K ;@S<B89<ZA9Z<?, JD8M<DIDLD@9@7K ÇZ9DHA; :7O>7=È, A797<?D 
MD<DU;EB 89<B@B = 90-D >7L?. *D>7L@G 89B=;98G OBLBHB @D M<7897 =7889B@7=ED@;G <B@DD 
8ZXD89=7=B=YDK 8;89D:?, B =7887OLB@;G DD @B @7=?N M<;@I;MBN ; = 8779=D989=;; 8 OBLBHB:; 
9DAZXD>7 :7:D@9B ; ><GLZX;N MD<8MDA9;=.  

( :DTX;K8G = @B897GXDD =<D:G @BZH@7-9DN@7E7>;HD8A;K OBLDE = 7JEB89; 
J;7C@D<>D9;A; @DL789B97HD@  ; 9<DJZD9 LBEF@DKYD>7 ABHD89=D@@7>7 ZEZHYD@;G, M<;HD: = 
A<B9HBKY;D 8<7A;. !BA;D 787JD@@789; J;79DN@7E7>;HD8A;N M<7;O=7L89=, ABA 
:@7>7A7:M7@D@9@789F ; 8E7U@789F 9DN@7E7>;HD8A;N M<7ID887=, @D7JN7L;:789F 7JD8MDHD@;G 
Z897KH;=?N ;897H@;A7= 8?<FG ; :D97L7= D>7 MD<D<BJ79A;, ;8M7EFO7=B@;D = N7LD 
M<7;O=7L89=B <BO@77J<BO@?N J;7E7>;HD8A;N 8ZJ89B@I;K, @BN7LGX;N8G  = <BOE;H@?N 
87897G@;GN ; OB=;8GX;N 79 SBA97<7= 7A<ZUBTXDK 8<DL?, LDEBT9 @D79E7U@?: <DYD@;D 
:@7UD89=B 87M<GUD@@?N @BZH@7-9DN@;HD8A;N OBLBH :DUL;8I;ME;@B<@7>7 NB<BA9D<B, 
OB9<ZL@GTX;N M<7ID88 A7::D<I;BE;OBI;; @7=?N 9DN@7E7>;K. 397 9<DJZD9 <BO<BJ79A; ; 
M<;:D@D@;G 8;89D:? >78ZLB<89=D@@?N :D< LEG M7LLD<UA; ;@;I;B9;= 87 897<7@? 
<BO<BJ79H;A7= 9DN@7E7>;K, M<7;O=7L;9DEDK ; J;O@D8B.  

7.4. -%#> +,//%#?)'  /.*  ;!+%G1,2  
),--%#:'$.'@$:'' "%<1,.,&'2 3',41%#&%"')'  

%87JD@@789FT J;7C@D<>D9;A; G=EGD98G @D7JN7L;:789F DD @B;J7EDD BA9;=@7>7 
<BO=;9;G = <D>;7@BN, 7JEBLBTX;N OBMB8B:; <BOE;H@7>7 9;MB J;7:B88? ; L<Z>;N 4(3 ; 
;:DTX;N M79<DJ@789F = B=97@7:@7: C@D<>77JD8MDHD@;; ; <BO=;9;; M<7;O=7L89= = 7JEB89; 
,.+ ; &.+. 397 M<;L BD9 7M<DLDED@@ZT @BM<B=ED@@789F = 7M<DLDED@;; 8;89D:? :D< 
>78ZLB<89=D@@7K M7LLD<UA; LEG A7::D<I;BE;OBI;; 9DN@7E7>;K J;7C@D<>D9;A;.  

4 ABHD89=D 78@7=@?N :D< M7LLD<UA; :7U@7 @BO=B9F 8EDLZTX;D: 

1. !5AB9PLC 6CIL JCQL5P9DWPKT P9XYP5-L66DCB589ICDW67LT, UJ5C7IPKT L 
UJ5LA85B6I8CPPKT :CPIJ58 NL5OPCJQCIL7L 8 8LBC NL5OPCJQCILYC67LT 7D96ICJ58. 

+EB89D<? :7>Z9 =AETHB9F ID@9<BEF@ZT @BZH@7-;88EDL7=B9DEF8AZT EBJ7<B97<;T, 
A7@89<ZA97<8A7D JT<7, 7M?9@7D M<7;O=7L89=7, 7L@7 ;E; @D8A7EFA7 A<ZM@?N ; <GL 8<DL@;N ; 
:DEA;N M<7:?YED@@?N M<7;O=7L89=, I !"#$ %&'(!")* ) +%,-%#%./) /0,$%. Ð !"#$%&'(&)"*#+ 
(!" #$%&' (! )!*($#'+ ",-#!.!/'0, !1!2%(!3$#'+, ' '- 4&)5.%$"$6'') . +EB89D<? JZLZ9 
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8M787J89=7=B9F A7:MEDA8@7:Z <BO=;9;T J;7C@D<>D9;A;, 87OLB=BG A7:S7<9@?D Z8E7=;G LEG 
87OLB@;G M<7S;EF@?N M<7;O=7L89=, 7ABO?=BG 9DN@;HD8A7D 87LDK89=;D = CA8MEZB9BI;; ; 
<D:7@9D 9DN@7E7>;HD8A7>7 7J7<ZL7=B@;G, M7L>797=AD ABL<7=.  

2. #9A8LILC P9XYP5R LP[J96IJX7IXJK 8 Y96IL 65AB9PLM 6CIL SCPIJ58 
V96]I9NLJ589PLM (ULD5IPKT UJ5LA85B6I8) U5 P9LN5DCC 97IX9DWPKV UD9I[5JVCPPKV 
ICTP5D5QLMV NL5OPCJQCIL7L. 

.7L BA9ZBEF@?:; MEB9S7<:D@@?:; 9DN@7E7>;G:; M7@;:BT98G 9DN@7E7>;;, 
78@7=B@@?D @B MD<D<BJ79AD 7<>B@;HD8A7K J;7:B88? ; 8M787J@?D @D 97EFA7 7JD8MDH;9F 
M7EZHD@;D CA7E7>;HD8A; H;89?N BEF9D<@B9;=@?N ;897H@;A7= C@D<>;; = =;LD 9DMEB, 
CEDA9<;HD89=B, 8MDA9<B :797<@?N J;797ME;= ; L<Z>;N J;7M<7LZA97= 8 =?87A;: CA8M7<9@?: 
M79D@I;BE7:, @7 7L@7=<D:D@@7 <DYB9F M<7JED:? :B887=7K MD<D<BJ79A; 79N7L7=, 
87LDK89=7=B9F <BO=;9;T B><7M<7:?YED@@7>7, ED8@7>7 ; U;E;X@7-A7::Z@BEF@7>7 N7OGK89=B, 
;><B9F 7M<DLDEGTXZT <7EF = <BO=;9;; 9D<<;97<;K, <DYBG M<7JED:Z B=97@7:@7>7 
C@D<>77JD8MDHD@;; ZLBED@@?N 7J_DA97= ; <D>;7@7=, = 97: H;8ED = Z8E7=;GN *;J;<;, 
QBEF@D>7 47897AB ; +<BK@D>7 *D=D<B, 8 ;8M7EFO7=B@;D: E7ABEF@7 L789ZM@?N  =;L7= 
J;7:B88?.  

4 M78EDL@;D >7L?, =7 :@7>7: JEB>7LB<G S;@B@87=7K ; 7<>B@;OBI;7@@7K M7LLD<UAD 87 
897<7@? >78ZLB<89=B @BZH@?N ;88EDL7=B@;K ; <BO<BJ797A M7 M<;7<;9D9@?: @BM<B=ED@;G: 
@BZH@7-9DN@7E7>;HD8A7>7 <BO=;9;G, = C97K 8SD<D @B:D9;E8G 7HD=;L@?K M7O;9;=@?K  8L=;>,  
M7=?8;EB8F = 97: H;8ED ; <DOZEF9B9;=@789F <BO<BJ797A MD<DL7=?N 9DN@7E7>;K 
J;7C@D<>D9;A;. 4 97 UD =<D:G, @DEFOG @D 79:D9;9F 789BTXZT8G @DL789B97H@7 CSSDA9;=@7K 
LDG9DEF@789F M7 9<B@8SD<Z ; A7::D<I;BE;OBI;; @7=DKY;N 9DN@7E7>;K, S7<:;<7=B@;T 
OBM<78B @B @;N 87 897<7@? >78ZLB<89=B ; J;O@D8B.  

+BA 8=;LD9DEF89=ZD9 M<BA9;AB, = 798Z989=;D ID@9<7= :B8Y9BJ;<7=B@;G <DOZEF9B9? 
@BZH@?N ;88EDL7=B@;K 789BT98G = O@BH;9DEF@7K 89DMD@; @D=789<DJ7=B@@?:;. 27EDD 97>7, 
JDO ID@9<7= :B8Y9BJ;<7=B@;G A<BK@D 8E7U@7, B = <GLD 8EZHBD= M<BA9;HD8A; @D=7O:7U@7 
M<7;O=D89; 79<BJ79AZ A7:MEDA8B 8E7U@?N, =OB;:7Z=GOB@@?N M<7ID887= ; 9DN@7E7>;K 8 
L789;UD@;D: 9<DJZD:7>7 Z<7=@G CSSDA9;=@789; ; CA7@7:;HD8A7K <D@9BJDEF@789;  
M<7;O=7L89=B.  

%8@7=7K SZ@AI;7@;<7=B@;G RD@9<7= G=EGD98G 9D8@7D 879<ZL@;HD89=7 ; 
=OB;:7LDK89=;D 8 @BZH@?:; 7<>B@;OBI;G:;, M<7:?YED@@?:; A7:MB@;G:; ; 
M<DLM<;G9;G:;, B 9BAUD 8  >78ZLB<89=D@@?:; ; A7::D<HD8A;:; 89<Z A9Z<B:;, M7C97:Z 9BA;D 
RD@9<? :7>Z9 =E;9F8G = <D>;7@BEF@ZT 89<ZA9Z<Z J;7C@D<>D9;HD8A;N AEB89D<7=.  RD@9<? 
M<;O=B@? 78ZXD89=EG9F BA9;=@ZT LDG9DEF@789F M7 79<BJ79AD ; :B8Y9BJ;<7=B@;T 
A7@A<D9@?N 9DN@7E7>;K, <BO<BJB9?=BD:?N ; =@DL<GD:?N ZHB89@;AB:; MEB9S7<:?. 4 97 UD 
=<D:G, A<Z> M7EFO7=B9DEDK 87=<D:D@@7K  9DN@7E7>;HD8A7K  ; M<7;O=7L89=D@@7K JBO7K 
RD@9<7=  :7UD9 <B8Y;<G9F8G OB 8HD9 OB;@9D<D87=B@@?N A7:MB@;K, @BZH@?N A7EEDA9;=7= ; 
M<7;O=7L89=D@@?N 7<>B@;OBI;K, OB@;:BTX;N8G Z8;ED@;D: 8=7;N =7O:7U@789DK OB 8HD9 
<BO<BJ79A; ; 78=7D@;G @7=?N 9DN@7E7>;K ; =;L7= M<7LZAI;;. +BA CED:D@9 ;@@7=BI;7@@7K 
;@S<B89<ZA9Z<? ID@9<? :B8Y9BJ;<7=B@;G :7>Z9 J?9F 9BAUD =BU@DKY;: ;@89<Z:D@97: 
S7<:;<7=B@;G OBM<78B @B ;@@7=BI;7@@?D 9DN@7E7>;;. 47O:7U@789F LD:7@89<BI;; 
:B8Y9BJ;<ZD:?N 9DN@7E7>;K Ç= LDK89=;;È @B M<7;O=7L89=D@@?N ME7XBLABN ; M;E79@?N 
M<7;O=7L89=BN RD@9<B M7O=7EGT9 M<;=EDHF =@;:B@;D A @7=DKY;: <BO<BJ79AB: 
M79D@I;BEF@?N ;@LZ89<;BEF@?N MB<9@D<7= ; ;@=D897<7=.  

.<7ID88 :B8Y9BJ;<7=B@;G 9DN@7E7>;K @B JBOD M<7;O=7L89=D@@7K ;@S<B89<ZA9Z<? 
RD@9<B M7O=7EGD9  M<7=7L;9F @D 97EFA7 S;@BEF@ZT L7<BJ79AZ 9DN@7E7>;HD8A;N M<7ID887=, 
@7 7L@7=<D:D@@7 78ZXD89=EG9F A7:MEDA8 :D<7M<;G9;K M7 7S7<:ED@;T 7J_DA97= 
;@9DEEDA9ZBEF@7K 87J89=D@@789;, <BO<BJB9?=B9F @D7JN7L;:ZT @7<:B9;=@7-:D97L;HD8AZT 
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L7AZ:D@9BI;T M7 S7<:;<7=B@;T 8;89D:? ZM<B=ED@;G 9DN@7E7>;HD8A;:; M<7ID88B:; ; 
:D@DLU:D@9Z ABHD89=B @B =8DN C9BMBN M<7;O=7L89=B, 7ID@;=B9F M79<DJ@789F = 
A=BE;S;I;<7=B@@?N ABL<BN, M<;@;:B9F ZHB89;D, 87=:D89@7 8 M<7S;EF@?:; 
7J<BO7=B9DEF@?:; ZH<DULD@;G:;, = <BO<BJ79AD @7=?N 7J<BO7=B9DEF@?N  89B@LB<97= ; 
M<7><B:: M7 M7L>797=AD ; MD<DM7L>797=AD ABL<7=, 87OLB@;T 8;89D:? @DM<D<?=@7>7 
7J<BO7=B@;G ; L<. 8 IDEFT 7JD8MDHD@;G @7=?N M<7;O=7L89= 8MDI;BE;89B:; 8 @D7JN7L;:?:; 
O@B@;G:;, @B=?AB:; ; M<7SD88;7@BEF@?:; A7:MD9D@I;G:; LEG @7=?N 
=?87A79DN@7E7>;H@?N 8SD< M<7;O=7L89=B ; 79<B8EDK M<7:?YED@@789;.  

*MDI;BE;OBI;G ID@9<7= OB=;8;9, M<DULD =8D>7, 79 M<D7JEBLBTX;N <D>;7@BEF@?N 
=;L7= J;7:B88? ; 8779=D989=ZTX;N 9DN@7E7>;K DD MD<D<BJ79A;, B 9BAUD 79 89DMD@; 
=789<DJ7=B@@789; 9DN ;E; ;@?N 9DN@7E7>;K.  

/7<:;<7=B@;D <D>;7@BEF@7K 8D9; RD@9<7= :B8Y9BJ;<7=B@;G @78;9 M7C9BM@?K 
NB<BA9D<. $B @BHBEF@7: C9BMD M<7;8N7L;9 79<BJ79AB :7LDE; ; <DBE;OZT98G DL;@;H@?D  
M<7DA9? M7 87OLB@;T 9BA;N RD@9<7=. W8MDY@BG :7LDEF 87OLB@;G RD@9<B :7UD9 
9;<BU;<7=B9F8G 8 :;@;:BEF@?:; BLBM9BI;G:; = 8779=D989=;; 8 9<DJZD:7K  9DN@7E7>;HD8A7K 
8MDI;BE;OBI;DK.  

.<7=DLD@@BG !. Ò2;7C@D<>D9;ABÓ M<;7<;9;OBI;G A7@AZ<D@978M787J@?N @B :;<7=7: 
<?@AD 79DHD89=D@@?N 9DN@7E7>;K M<;:D@D@;G =7O7J@7=EGD:?N ;897H@;A7=, M<7;O=DLD@@BG  
@B 78@7=D 7ID@A; Z<7=@G ;N >797=@789; A =@DL<D@;T, 87I;BEF@7-CA7@7:;HD8A7>7 ; 
CA7E7>;HD8A7>7 CSSDA9B, M7O=7EGD9 8LDEB9F =?=7L 7 @B;J7EFYDK BA9ZBEF@789; @B 
87=<D:D@@7: C9BMD 9DN@7E7>;K M<7;O=7L89=B C@D<>7@B8?XD@@7K J;7:B88? ; CA7@7:;H@?N 
:D97L7= DD AB9BE;9;HD8A7K ; J;7E7>;HD8A7K A7@=D<8;;, A7:MEDA8@7K MD<D<BJ79A; 
C@D<>D9;HD8A;N AZEF9Z<, 79N7L7= <B89D@;D=7L89=B, U;=79@7=7L89=B, M9;ID=7L89=B, 78BLA7= 
897H@?N =7L 8 M7EZHD@;D: J;7>BOB ; CA7E7>;HD8A; H;89?N ZL7J<D@;K, 9DN@7E7>;K M7 
MD<D=7LZ A79DEF@?N @B =7O7J@7=EGD:7D 97ME;=7, M7EZHBD:7D ;O 97<SB, 79N7L7= ED8@7>7 
N7OGK89=B ; LD<D=77J<BJB9?=BTX;N M<DLM<;G9;K, 9DN@7E7>;K A7>D@D<BI;; CEDA9<;HD8A7K ; 
9DME7=7K C@D<>;;,  B 9BAUD 9DN@7E7>;K >EZJ7A7K A7:MEDA8@7K MD<D<BJ79A; M;XD=7K ; 
@DM;XD=7K  J;7:B88? (= 97: H;8ED :;A<7=7L7<78EDK) 8 M<7;O=7L89=7: J;797ME;= 
(J;7L;ODEG, J;7C9B@7EB, J;7AD<78;@B ; L<.) ; <GLB ID@@?N M<7LZA97= ÒODED@7KÓ N;:;; 8 
=?87A7K L7JB=ED@@7K 897;:789FT (MEB89:B88?, 7<>B@;HD8A;D A;8E79?, <B89=7<;9DE;, 
@B9Z<BEF@?D A<B8;9DE;, AB9BE;OB97<? ; L<.), A7:M7@D@97=  LEG SB<:BID=9;HD8A7K 
M<7:?YED@@789; ; A78:D97E7>;; (B@9;7A8;LB@9?, M;XD=?D L7JB=A; ; L<.), A7<:7=?N 
L7JB=7A LEG <?J, M9;I? ; 8A79B, CSSDA9;=@?N ZL7J<D@;K LEG 8DEF8A7>7 N7OGK89=B, 87OLB@;D 
OB:A@Z9?N =?87A7M<7LZA9;=@?N 8;89D: =?<BX;=B@;G 8DEF8A7N7OGK89=D@@7K M<7LZAI;; ; 
J;7:B88? @B 78@7=D S;979<7@@?N ; B><7J;7E7>;HD8A;N 9DN@7E7>;K, M<;:D@;:?N 9BAUD =  
8E7U@?N AE;:B9;HD8A;N ; M<;<7L@?N Z8E7=;GN, A7:MEDA8@7>7 ;8M7EFO7=B@;G 4(3 ; 
<BO=;9;G B=97@7:@7K J;7C@D<>D9;A;.  

!DN@;A7-CA7@7:;HD8A7D 7J78@7=B@;D M<7DA97= M7L9=D<ULBD9 ;N =?87AZT 
<D@9BJDEF@789F ; <DBE;OZD:789F, 7L@BA7 LEG >B<B@9;<7=B@@7>7 M7EZHD@;G OBMEB@;<7=B@@?N 
M7ABOB9DEDK   ;:DD98G @D7JN7L;:789F =  M<7=DLD@;; 8MDA9<B L7M7E@;9DEF@?N <BJ79 M7 
:B8Y9BJ;<7=B@;T M<DLM7EB>BD:?N A ;8M7EFO7=B@;T 9DN@7E7>;K. %98Z989=;D 
8779=D989=ZTX;N LB@@7K OBLBHD  ID@9<7= :B8Y9BJ;<7=B@;G @D M7O=7EGD9 M<;89ZM;9F A 
M<BA9;HD8A7K <DBE;OBI;; M<7DA97= ; L;A9ZD9 @D7JN7L;:789F Z8;ED@;G BA9;=@789; M7 
87OLB@;T 8D9; ID@9<7= :B8Y9BJ;<7=B@;G 8 M7C9BM@?: <B8Y;<D@;D: 8MDA9<B ;N 
9DN@7E7>;HD8A7K @BM<B=ED@@789; ; >D7><BS;; <BO:DXD@;G. .D<DHD@F ID@9<7= 
:B8Y9BJ;<7=B@;G 8 ;N >D7><BS;HD8A7K E7ABE;OBI;DK, 9BAUD M;E79@?D M<7DA9?, 797J<B@@?D 
!. Ç2;7C@D<>D9;ABÈ LEG MD<=7>7 C9BMB SZ@AI;7@;<7=B@;G 8D9; ID@9<7= :B8Y9BJ;<7=B@;G, 
M<DL89B=ED@? = . <;E7UD@;; 6. 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

HH,

.
QEG Z8MDY@7>7 87OLB@;G 8D9; ID@9<7= :B8Y9BJ;<7=B@;G @D7JN7L;:?: Z8E7=;D: 

G=EGD98G @BE;H;D ;@89<Z:D@97= ;N S;@B@8;<7=B@;G ; :D< >78ZLB<89=D@@7K M7LLD<UA;.  

4. #96]LJCPLC [LP9P6LJ589PLM 1',)# 8 J9V79T Q56XB9J6I8CPPKT UJ5QJ9VV L 
[CBCJ9DWPKT SCDC8KT UJ5QJ9VV @B M<;@I;MBN J7EFYDK M<7O<BH@789; ; 7J_DA9;=@789;  
A7@AZ<87=, J7EDD UD89A7>7 A7@9<7EG <DOZEF9B97= <DBE;OBI;; M<7DA97= ; 798EDU;=B@;G YB>7= 
M7 ;N A7::D<I;BE;OBI;;.  

5. #9A8LILC VCT9PLAV58 Y96IP5-Q56XB9J6I8CPP5Q5 U9JIPCJ6I89, J7EDD BA9;=@7D 
=7=EDHD@;D = <DBE;OBI;T ;@@7=BI;7@@?N M<7DA97= ;@89;9Z97= <BO=;9;G ; >78ZLB<89=D@@?N 
A7<M7<BI;K @B <BOE;H@?N 89BL;GN, @BH;@BG 79 M<DLM78D=@7K ; M78D=@7K. 0B8Y;<D@;D 
=D@HZ<@7>7 S;@B@8;<7=B@;G ; 87OLB@;D <D>;7@BEF@?N =D@HZ<@?N S7@L7=. ,A9;=;OBI;G 
:DNB@;O:7= M7LLD<UA; =@DL<D@HD8A;N M<7DA97= = <B:ABN >78ZLB<89=D@@?N M<7><B:: = =;LD 
8ZJ8;L;K @B =7O:DXD@;D HB89; OB9<B9 @B ZMEB9Z M7 ;@=D89;I;7@@?: A<DL;9B: ; 8ZJ8;L;; @B 
<DBE;OBI;T A7:MEDA8@?N ;@=D89;I;7@@?N M<7DA97=. 

.<;@I;M? >78ZLB<89=D@@7-HB89@7>7 MB<9@D<89=B, @B 78@7=D A797<?N JZLZ9 
<DBE;O7=?=B9F8G M<7DA9? M7 87OLB@;T RD@9<7=, M<DLM7EB>BT9 ;8M7EFO7=B@;D 87=7AZM@789; 
=7O:7U@789DK M7 7JD8MDHD@;T 8<DL@D- ; L7E>78<7H@7>7 =OB;:7LDK89=;G >78ZLB<89=B ; 
J;O@D8B. .<7S;EF@?: :;@;89D<89=B: ; =DL7:89=B: @D7JN7L;:7 <BO<BJ79B9F A7:MEDA8 
:D<7M<;G9;K, @BM<B=ED@@?N @B:  

- 8@;UD@;D BL:;@;89<B9;=@?N JB<FD<7= M<; <DBE;OBI;; M<7DA97= = 7JEB89; 
J;79DN@7E7>;; ; J;7C@D<>D9;A; (ZM<7XD@;D M<7IDLZ<? 79=7LB OD:DEF@?N ZHB89A7=  ; 
M7EZHD@;G <BO<DY;9DEF@7K L7AZ:D@9BI;; @B 89<7;9DEF89=7 7J_DA97= ; L<.); 

- M7LLD<UAZ M<7DA97= = 7JEB89; J;79DN@7E7>;; ; J;7C@D<>D9;A; @B Z<7=@D 
<D>;7@BEF@?N ; :D89@?N 7<>B@7= ;8M7E@;9DEF@7K =EB89; (<BO<BJ79AB ; <DBE;OBI;G 
<D>;7@BEF@?N M<7><B:: <BO=;9;G J;79DN@7E7>;; ; J;7C@D<>D9;A;, 7JD8MDHD@;D L789ZMB A 
7J_DA9B: 9<B@8M7<9@7K, C@D<>D9;HD8A7K ; ;@UD@D<@7K ;@S<B89<ZA9Z<? M<; <DBE;OBI;; 
M<7DA97= ; L<.). 

6. &56XB9J6I8CPP5C 6ILVXDLJ589PLC L6U5DWA589PLM NL5ICTP5D5QLR = C@D<>D9;AD, 
M<7:?YED@@789;, 8DEF8A7: ; ED8@7: N7OGK89=D, =AETHBG :D<? @BE7>7=7>7 ; 9B:7UD@@7>7 
<D>ZE;<7=B@;G, ==DLD@;D ÇODED@7>7 9B<;SBÈ ; 89<7>;N CA7E7>;HD8A;N 89B@LB<97=.  

7. #9A8LILC P5JV9IL8P5-UJ98585R L A975P5B9ICDWP5R N9AK NL5ICTP5D5QLL L 
NL5OPCJQCIL7L, 87OLB@;D JEB>7M<;G9@?N Z8E7=;K LEG <789B 8<DL@D>7 ; :BE7>7 
M<DLM<;@;:B9DEF89=B, M77X<D@;G ;@=D89;I;7@@?N M<7ID887=  ; 9.L. (.<;E7UD@;D1).  

*7=D<YD@89=7=B@;D M<B=7=7>7 <D>ZE;<7=B@;G B=97<8A7>7 ; MB9D@9@7>7 M<B=B 8 IDEFT 
87LDK89=;G A7::D<HD8A7:Z ;8M7EFO7=B@;T <DOZEF9B97= 9=7<HD8A7K LDG9DEF@789; @B @BHBEBN 
>B<B@9;<7=B@;G OBX;9? M<B= ;N B=97<7=. 27<FJB 8 A7@9<BSBA9@7K M<7LZAI;DK ; OBX;9B 
;@9DEEDA9ZBEF@7K 87J89=D@@789; 79DHD89=D@@?N M<B=77JEBLB9DEDK 79 M<79;=7M<B=@?N 
M78G>B9DEF89= @B ;N M<B=B. 0BO<BJ79AB ; =AETHD@;D = 7JZHBTX;K AZ<8 89ZLD@97= 
M<7S;EF@?N ZHDJ@?N OB=DLD@;K M<7><B:: LEG ;OZHD@;G M<B=B ;@9DEEDA9ZBEF@7K 
87J89=D@@789; <BOE;H@?:; AB9D>7<;G:; 7JZHBTX;N8G.  

7.5. +#,&1,@  !#,),0 01%/#%1'* 4),1,-'(%!)' 
@1$('->< 3',41%#&%"'(%!)'< "%<1,.,&'2 ' +#,/;)",0 
"+ Ç3',41%#&%"')$È '  ,?'/$%->< #%@;.F"$", 0 
/%*"%.F1,!"' "+ Ç3', 41%#&%"')$È +,  #$@0 '"'H 
3',41%#&%"'(%!) ,2 ,"#$!.' 0 #,!!'2! ),2 =%/%#$:''   

1. 19UJ98DCPLM J9A8LILM UCJ6UC7IL8PKT 6CQVCPI58 NL5OPCJQCIL7L 8 #566LL.  



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@II,

.

.
.<; CSSDA9;=@7K <DBE;OBI;; M79D@I;BEB ZHB89@;A7= MEB9S7<:? ; 87N<B@D@;; 

7M<DLDE;=Y;N8G 9D@LD@I;K <789B J;7C@D<>D9;A; @B 78@7=D LDK89=ZTX;N ;@;I;B9;= ; 
L<BK=D<7=  :7U@7 8M<7>@7O;<7=B9F L;@B:;AZ ;@@7=BI;7@@7>7 <BO=;9;G 8D>:D@9B.  

,@BE;O <788;K8A7>7 @BZH@7-9DN@7E7>;HD8A7>7 M79D@I;BEB ; ;:DTXD>78G @BZH@7>7 
OBLDEB M7 M<;@I;M;BEF@?: @BM<B=ED@;G: <BO=;9;G J;7C@D<>D9;A; ; M<7S;EF OBLBH, 
<DYBD:?N =@DL<D@;D: @7=?N 9DN@7E7>;K, M7O=7EGT9 M<7<;87=B9F 7M<DLDED@@?K 8ID@B<;K 
9DN@7E7>;HD8A7>7 <BO=;9;G (<;8. 39).  

1.1. "8CJB5C NL5I5UDL85 Ð 89\PCR]LR 6C7I5J J566LR675R NL5OPCJQCIL7L. 

%HD=;L@BG MD<8MDA9;=B  <B8Y;<D@;G M<7;O=7L89=B 9=D<L7>7 J;797ME;=B @BM<G:ZT 
8=GOB@B  8  M7LLD<UA7K <BO=;9;G 4(3 @B <D>;7@BEF@7: Z<7=@D, S7<:;<7=B@;D: =@Z9<D@@D>7 
M79<DJ;9DEF8A7>7 <?@AB, :B887=?: MD<D=7L7: A79DEF@?N 8 Z>EG ; :BOZ9B @B J;7:B88Z, 
@B<BX;=B@;D: CA8M7<9@7>7 M79D@I;BEB,  B 9BAUD  c @D7JN7L;:789FT <DYD@;G M<7JED: 
Z9;E;OBI;; 79N7L7= &.+ ; ZEZHYD@;G CA7E7>;HD8A7K 8;9ZBI;;. 

1.2. 0C7I5J J9A8LILM JKP79 \LB75Q5 NL5I5UDL89. 

6@BH;9DEF@7D 7989B=B@;D 0788;; 79 :;<7=?N E;LD<7= = 7JEB89; M<7;O=7L89=B 
:797<@?N J;797ME;= G=EGD98G L<BK=D<7: LEG 7MD<B9;=@7>7 <DYD@;G OBLBH; 87OLB@;G 
;@LZ89<;; CA8M7<977<;D@9;<7=B@@7>7 M<7;O=7L89=B :797<@?N J;797ME;= M7 <BO<BJ79B@@?: 
M<7:?YED@@?: 9DN@7E7>;G: J;797ME;=B 1->7 M7A7ED@;G ; ZL7=ED9=7<D@;G 89<D:;9DEF@7  
<B89ZXD>7 :;<7=7>7 8M<78B @B @;N @B S7@D LDS;I;9B J;7:B88? =  C@D<>7OB=;8;:?N 89<B@BN.  

$B<GLZ 8 C9;:, @D7JN7L;:7 M<7L7EU;9F <BO<BJ79AZ 9DN@7E7>;K J;797ME;= 2->7 ; 3->7 
M7A7ED@;G, =AETHBG B=;BI;7@@7D J;797ME;=7, 8=7D=<D:D@@7 M<;89ZM;9F A ;N 
:B8Y9BJ;<7=B@;T ;  S7<:;<7=B@;T LB@@?N 8D>:D@97= =@Z9<D@@D>7 J;7C@D<>D9;HD8A7>7 
<?@AB 8 =?N7L7: @B AB@BE? CA8M7<9B. 

1.3. +J5LA85B6I85 NL5Q9A9 Ð UJL5JLICI J9A8LILM 98I5P5VP5R 
NL5OPCJQCIL7L 8 JCQL5P9T  

0BO=;9;D J;7>BO7=7>7 8D>:D@9B =?>EGL;9 @B;J7EDD MD<8MDA9;=@?: = 8;EZ 97>7, H97 7@ 
@D 9<DJZD9 :B8Y9BJ@?N ;@=D89;I;K = 7<>B@;OBI;T M<7;O=7L89=B, 7JD8MDHD@ <D8Z<8@7K JBO7K 
; 79DHD89=D@@?:; 9DN@7E7>;HD8A;:; <DYD@;G:;,  87OLBD9 Z8E7=;G LEG CSSDA9;=@7>7 <789B 
8DEF8A;N <D>;7@7= ; B><7M<7:?YED@@?N M<DLM<;G9;K, <DYBD9 A7:MEDA8 87I;BEF@?N ; 
CA7E7>;HD8A;N M<7JED:. 

2. +J5QP5ALJ589PLC 6J5758 8PCBJCPLM ICTP5D5QLR NL5OPCJQCIL7L 

=$@$ I. M*$-%,C*,1.$( )"*C)"%-'>$ (#, 2020  ;.)  

¥ W87=D<YD@89=7=B@;D ; @BHBE7 Y;<7A7K A7::D<I;BE;OBI;; 8ZXD89=ZTX;N 
9DN@7E7>;K (9=D<L7D J;797ME;=7, :797<@?D J;797ME;=B 1->7 M7A7ED@;G, J;7>BO, 9DME7- ; 
C@D<>7>D@D<BI;G @B 78@7=D J;7:B88?, A7>D@D<BI;G). 

¥ $BHBE7 S7<:;<7=B@;G <D>;7@BEF@7K 8D9; @BZH@7-9DN@7E7>;HD8A;N ID@9<7= 
:B8Y9BJ;<7=B@;G 9DN@7E7>;K. 

¥ RDED=?D @BZH@?D ;88EDL7=B@;G ; <BO<BJ79A; = 7JEB89; J;797ME;= 2->7 M7A7ED@;G 
(@B 78@7=D E;>@7IDEETE7O?) ; 3->7 M7A7ED@;G (@B 78@7=D =7L7<78EDK). 

 ¥ %<>B@;OBI;G M<7;O=7L89=B J;797ME;= 1->7 M7A7ED@;G. 

 ¥ /Z@LB:D@9BEF@?D ;88EDL7=B@;G LEG <BO<BJ79A; 9DN@7E7>;K M<7;O=7L89=B 
97ME;=@?N M<7LZA97= (=97<7>7 MD<DLDEB) = <DOZEF9B9D 9D<:7N;:;HD8A7K ; J;7N;:;HD8A7K 
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@I@,

.
A7@=D<8;; J;7:B88?, S7<:;<7=B@;D @BZH@7>7 OBLDEB LEG <BO<BJ79A; 9DN@7E7>;K M7EZHD@;G 
J;797ME;= 4-5 M7A7ED@;K. 

=$@$ II. 7*"#."C*,1.$( )"*C)"%-'>$ (2020 Ð 2025 ;;.)  

¥ 1B8Y9BJ;<7=B@;D ; A7::D<I;BE;OBI;G 9DN@7E7>;K J;797ME;= 2->7 M7A7ED@;G; 

¥ $(0 ; %+0 M7 87=D<YD@89=7=B@;T 9DN@7E7>;K J;797ME;=B 3->7 M7A7ED@;G ; 
87OLB@;T ;@9D><;<7=B@@?N J;7A7@=D<8;7@@?N M<7;O=7L89= M7 M<7;O=7L89=Z J;7C9B@7EB, 
J;7L;ODEG ; J;7AD<78;@B;  

¥ $BHBE7 87OLB@;G 8D9; ÇJ;7C@D<>D9;HD8A;N LD<D=D@FÈ ABA  7M9;:BEF@7K :7LDE; 
B=97@7:@7>7 C@D<>77JD8MDHD@;G 8 ;8M7EFO7=B@;D: E7ABEF@?N =7O7J@7=EGD:?N ;897H@;A7= ; 
A7:MEDA8@7>7 ;8M7EFO7=B@;G 9DN@7E7>;K 4(3; 

¥ .<;AEBL@?D ;88EDL7=B@;G = 7JEB89; M7EZHD@;G J;7:B88? 8 OBLB@@?:; 
N;::797 E7>;HD8A;:; 8=7K89=B:; ; 9DN@7E7>;K M<7;O=7L89=B J;797ME;= 4-5 M7A7ED@;K. 

=$@$ II I. H,/;,C*,1.$( )"*C)"%-'>$ (2025 -2030 ;;.) 

¥ +<ZM@7:B8Y9BJ@7D M<7;O=7L89=7 J;797ME;= 2->7 M7A7ED@;G, 87OLB@;D 
;@9D><;<7=B@@?N A7:MEDA87= LEG J;7<DSBK@;@>B. 

¥ 4@DL<D@;D = M<7;O=7L89=7 9DN@7E7>;K J;797ME;=B 3->7 M7A7ED@;G. 

¥ 0B8Y;<D@;D ;@S<B89<ZA9Z<@7K 78@7=? J;7C@D<>D9;A; (8D9F <D>;7@BEF@?N ID@9<7= 
:B8Y9BJ;<7=B@;G, J;7C@D<>D9;HD8A;N AEB89D<7=, ÇJ;7C@D<>D9;HD8A;N LD<D=D@FÈ ; L<.) 

¥ 0BO<BJ79AB ; :B8Y9BJ;<7=B@;D 9DN@7E7>;K M<7;O=7L89=B J;797ME;= 4-5 M7A7ED@;K 

0 JCAXDWI9IC JC9DLA9SLL B9PP5Q5 6SCP9JLM NXBXI U5DXYCPK 6DCBXZ^LC N9A58KC 
U579A9ICDL J9A8LILM 5IJ96DL: 

¥ '7L7=7K C@D<>D9;HD8A;K JBEB@8 0788;; Ð 8=?YD 1600 :E@. 97@@ = @DS9G@7: 
CA=;=BED@9D. 

¥ .79D@I;BE M<7;O=7L89=B J;797ME;=B  ; C@D<>;; @B 78@7=D  J;7:B88? = 0788;; 
Ð 7A7E7 1500 :E@. 97@@ = @DS9G@7: CA=;=BED@9D/>7L, H97 @D JZLD9 Z89ZMB9F DUD>7L@7:Z 
7J_D:Z L7J?H; @DS9;, Z>EG ;E; M<;<7L@7>7 >BOB. 

¥ 0788;G M7EZH;9 <DBEF@?K YB@8 89B9F A<ZM@DKY;: CA8M7<9D<7: <GLB 
J;7C@D<>D9;HD8A;N M<7LZA97=. 

3. +J5QP5ALJ589PLC 65SL9DWP5-O75P5VLYC67LT O[[C7I58 J9A8LILM 
NL5OPCJQCIL7L 

QDG9DEF@789F ZHB89@;A7= !. Ç2;7C@D<>D9;ABÈ A7@ID@9<;<ZD98G @B OBLBHBN <BO=;9;G 
J;7C@D<>D9;A; = 0788;;, 7<;D@9;<ZG8F @B :;<7=7K 7M?9 ; M<; 7M7<D @B  ;:DTX;K8G 
M79D@I;BE. $B C97K 78@7=D L7EU@7 J?9F 87OLB@7 89<B9D>;HD8A; O@BH;:7D @BM<B=ED@;D = 
97ME;=@7-C@D<>D9;HD8A7: A7:MEDA8D 89<B@?, 8S7<:;<7=B@ OBM<78 @B 9DN@7E7>;;,   
M79<DJ;9DEF8A;K 8M<78 @B J;7C@D<>D9;HD8A;D M<7LZA9?, M<7;O=DLD@@?D @B 78@7=D 
MD<DL7=?N 9DN@7E7>;K MD<D<BJ79A; J;7:B88?, 87OLB@ =@Z9<D@@;K ;@@7=BI;7@@?K 
J;7C@D<>D9;HD8A;K <?@7A. 48^ =:D89D C97 7JD8MDH;9 <DYD@;D 87I;BEF@?N OBLBH, 
CA7E7>;HD8A;N M<7JED:, <DBE;OBI;T CA8M7<9@?N M<7><B:: M7 ZL7=ED9=7<D@;T <B89ZXD>7 
8M<78B @B 7M<DLDED@@?D M<7LZA97=?D ><ZMM? ; 9DN@7E7>;; = OB<ZJDU@?N 89<B@BN. 

4 8=GO; 8 C9;:, LDG9DEF@789F !. Ç2;7C@D<>D9;ABÈ L7EU@B @BK9; 79<BUD@;D = <BO=;9;; 
8EDLZTX;N M<7ID887=.  

P :%,.,3'%":  
!  (@@7=BI;7@@7D <BO=;9;D 9<DN AETHD=?N 8D>:D@97= CA7@7:;A;: C@D<>D9;A;, 

8DEF8A7>7 N7OGK89=B ; ED8@7>7 N7OGK89=B.  
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@IA,

.

.
!  *7OLB@;D @7=7>7 8D>:D@9B J;7;@LZ89<;;, <B8Y;<D@;D ;897H@;A7= @BE7>7=?N 

M789ZMED@;K. 
!  .<7;O=7L89=7 @7=?N A7@AZ<D@978M787J@?N M<7LZA97=, <BO=;9;D M79<DJ;9DEF8A7>7 

<?@AB. 
!  .7G=ED@;D L7M7E@;9DEF@?N :DNB@;O:7= Z8;ED@;G CA7@7:;HD8A7>7 <789B MZ9D: 

M<7;O=7L89=B M<7LZAI;; 8 =?87A7K L7JB=ED@@7K 897;:789FT.  
!  *7OLB@;D L7M7E@;9DEF@?N Z8E7=;K LEG Z8MDY@7>7 <BO=;9;G CA7@7:;A; <D>;7@7=. 
!  %JD8MDHD@;D L;=D<8;S;ABI;; 97ME;=@7-C@D<>D9;HD8A7>7 JBEB@8B 8ZJ_DA97= 0/ OB 

8HD9 Z=DE;HD@;G M<7;O=7L89=B CEDA9<;HD8A7K ; 9DME7=7K C@D<>;; @B JBOD  J;7C@D<>D9;A; ;, = 
A7@DH@7: 8HD9D, M7=?YD@;D DD L7E; = SDLD<BEF@7: JBEB@8D M<7;O=7L89=B ; M79<DJED@;G 
CEDA9<;HD8A7K ; 9DME7=7K = 7J_D:D  MD<=;H@7K C@D<>;; 89<B@?. 

P .$G%" ' -"B.,/,;'(B:  
!  ,A9;=;OBI;G @BZH@7K LDG9DEF@789; = 7JEB89; SZ@LB:D@9BEF@?N ; M<;AEBL@?N 

;88EDL7=B@;K.  
!  0BO<BJ79AB @7=?N 9DN@7E7>;K M7 MD<D<BJ79AD <BOE;H@?N =;L7= J;7:B88? ; 

M7EZHD@;T @7=?N M<7LZA97=, @B<BX;=B@;D 79<B8ED=7K ;@@7=BI;7@@?K ; 9DN@7E7>;HD8A;K 
M79D@I;BE. 

!  *7A<BXD@;D @BZH@7-9DN@7E7>;HD8A7>7 7989B=B@;G 79 =DLZX;N 89<B@-E;LD<7=. 
!  *7OLB@;D ; <B8M<789<B@D@;D 87J89=D@@?N @B;EZHY;N L789ZM@?N 9DN@7E7>;K. 

P C,&'$/@.,6 CD"*":  
!  *7OLB@;D @7=?N <BJ7H;N :D89. 
!  *7=D<YD@89=7=B@;D 8;89D:? 7J<BO7=B@;G. 0B8Y;<D@;D =7O:7U@789DK M7EZHD@;G 

8MDI;BEF@7>7 7J<BO7=B@;G ; 87=<D:D@@7K M<7SD88;7@BEF@7K M7L>797=A; ; MD<DM7L>797=A;. 
!  /7<:;<7=B@;D 87=<D:D@@?N Z8E7=;K 9<ZLB  ; J?9B LEG 30 :E@. U;9DEDK 8DEF8A7K 

:D89@789;.  

P :%,/,;'':  
!  %JD8MDHD@;D MEB9S7<:D@@?N 9DN@7E7>;K LEG Y;<7A7:B8Y9BJ@7K Z9;E;OBI;; 

79N7L7=.  
!  .7=?YD@;D CA7E7>;HD8A7K JDO7MB8@789; OB 8HD9 8@;UD@;G =<DL@?N =?J<787= 79 

CEDA9<;HD8A;N ; A79DEF@?N Z89B@7=7A = >7<7LBN 87 8E7U@7K CA7E7>;HD8A7K 7J89B@7=A7K, B 
9BAUD 79 B=979<B@8M7<9B. 

P 3"A#G.$*,#.,3 C,-*G#.'1"C->":  
!  0B8Y;<D@;D =7O:7U@789DK M7 <DBE;OBI;; 87=:D89@?N :B8Y9BJ@?N M<7DA97= = 

7JEB89; J;7C@D<>D9;A; M7 Z897KH;=?: M789B=AB: J;7:B88?, <BO<BJ79AD ; 9<B@8SD<Z 
9DN@7E7>;K, M<;97AZ S;@B@87= ; ;@=D89;I;K, M7=?YD@;T :DULZ@B<7L@7>7 B=97<;9D9B 
@BZH@?N ;88EDL7=B@;K. 

(@L;AB97<? 8DA97<BEF@7>7 <BO=;9;G ; =<D:D@@BG CA8ME;ABI;G A7:MEDA8B 
8A77<L;@;<7=B@@?N :D<7M<;G9;K @B MD<8MDA9;=Z L7 2030 >7LB JZLZ9 M<DL89B=ED@? = 
<BO<BJB9?=BD:7K 79<B8ED=7K Q7<7U@7K AB<9D M7 J;7C@D<>D9;AD. 

!-4%; "*:-0";, #:%'%;-8 &" &'%;-'%1 ;-<G,-* % <"&"4A#'AI 0'-B%;"<,2 :1G-1;(6 
0-/-B <"?%-$2'" -+4"'";%B1<4") '-#:-&$1''"<,%, <17;1', *%"+'1:71,%4% ;"51, 
#:1&:-,%,2<8 & 4$IB1&") +$1;1', >":;%:"&-'%8 & 3"<<%% +4"'";%4% '"&"7" ,%#- Ð 
*%"+4"'";%4%. J ," 51 &:1;8 , : 1-$%0-?%8 /-''"7" <?1'-:%8  #",:1*A1, /-$2'1)G1) 
7"<A/-:<,&1''") #"//1:54%, 0'-B%,1$2'(6 %'&1<,%?%%, /"<,-,"B'"7" 4-/:"&"7" 
"*1<#1B1'%8, 4"'<"$%/-?%% ",:-<$% % '-AB'"-,16'"$"7%B1<4"7" #",1'?%-$-,  -4,%&'"7" 
;15/A'-:"/'"7" <",:A/'%B1<,&-.  



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@IB,

.

#9ABCD 8. -%#> 0 ,3.$!"'  +,/ &,",0)' ' 
#$@0'"'* 1$;(1>< ' '1?%1%#1, -"%<1'(%!)'< 
)$/#,0  ! ;(%",- +,"#%31,! -"' ;($!"1'),0 "+ 
Ç3',41%#&%"')$È  

47 :@7>;N 89<B@BN :;<B J;7C@D<>D9;AB 8S7<:;<7=BEB @7=ZT 9DN@7E7>;HD8AZT 
79<B8EF = 8SD<D C@D<>D9;A; ; [+#, A797<BG, JZLZH; ;@@7=BI;7@@7K M7 8=7D:Z NB<BA9D<Z, 
9<DJZD9 787J7>7 =@;:B@;G A M<7ID88Z M7L>797=A; ; Z<7=@T 7JD8MDHD@@789; ABL<B:;.  4 
@B897GXDD =<D:G = 8SD<D :;<7=7>7 M<7;O=7L89=B C@D<>;; @B 78@7=D J;7:B88? (=AETHBG 
9DME7- ; CEDA9<7>D@D<BI;T @B 9=D<L7: 97ME;=D, M<7;O=7L89=7 J;7>BOB ; 9<B@8M7<9@?N 
J;797ME;=), - OB@G97 7A7E7 3 :E@ HDE7=DA (9BJE. 9), @B MD<8MDA9;=Z Ð A 2030 >. 7U;LBD98G <789 
C97>7 M7ABOB9DEG L7 4,3 Ð 4,8 :E@ HDE7=DA.  

!-*$%?- 9. Y-'8,"<,2 & *%"+'1:71,%41 #" <,:-'-; ;%:-  
"CTP5D5QLL 0 VLJC )LI9R  %!  3J9AL

DLM 
!G$  'PBLM *U5PLM 39PQD9B

C]  
Q'C/, *$+,1'B 3"C-, -4C.  

3L5V9669 822 241 343  152 58   
3L5I5UDL85 
V5I5JP5C 

1788 71 98 845 282 35 3  

3L5Q9A 381 209 66   85  9 
0!%&,  2991 521 507 845 434 178 3 9 

F<,.: (#" J.T. T1/":1'4" % /:., 2013 7., REN21, 2015)  

(O B@BE;OB <B8M<DLDED@;G <BJ7H;N :D89 = <B:ABN M<7;O=7L89=D@@7K IDM7HA; 
J;7C@D<>D9;A; (REN21, 2016) 8EDLZD9, H97 7JXDD H;8E7 OB@G9?N = :;<7=7K 79<B8E; 
8789B=EGD9 7A7E7 4,4 :E@ HDE7=DA, 9.D. DXD 1.4 :E@ HDE7=DA M<7;O=7L89=7 7J7<ZL7=B@;G, 
Z89B@7=AZ ; 8J7<AZ 8;89D: ; 7J7<ZL7=B@;G, 7MD<BI;7@@BG LDG9DEF@789F ; 9DN@;HD8A7D 
7J8EZU;=B@;D, 8;89D:Z N<B@D@;G ; L789B=A; J;797ME;=B.  

 

 

 

 

 

3%<. 18. O<'"&'(1 "*$-<,% #:">1<<%"'-$2'") 0-'8,"<,% & <"",&1,<,&%% < #:"%0&"/<,&1''" -
,16'"$"7%B1<4") ?1#"B4") *%"+'1:71,%4%   

QEG M7L>797=A; ;@UD@D<@7-9DN@;HD8A;N ; ZM<B=ED@HD8A;N ABL<7= LEG 78@7=@?N O=D@FD= 
M<7;O=7L89=D@@7-9DN@7E7>;HD8A7K IDM7HA; (<;8 . 18), B 9BAUD LEG M<7DA9;<7=B@;G ; 

M<7;O=7L89=B  7J7<ZL7=B@;G, 
=?M7E@D@;G CA8MEZB9BI;7@@?N ; 
9DN@;HD8A;N <BJ79 @D7JN7L;:   

 

3%<. 19. 91:16"/ 4 4";#$14<'";A 
#"/6"/A 4 <%<,1;1 "*:-0"&-'%8 & 
%''"&-?%"''") <:1/1  

ZN7L 79 9<BL;I;7@@?N S7<: 
L;8A<D9@7>7 <BO=;9;G CED:D@97= 
@BZH@7-7J<BO7=B9DEF@7K 8<DL? 8 

=?87A7K 89DMD@FT <BO7JXD@@789; :DULZ @;:; = 897<7@Z M789<7D@;G @7=7K MB<BL;>:? 

+J5LA85B-
6I85 .5QL6IL79  

3',-$!!$  ),10%#!'*  

+5BQ5I5879 
6KJWM 

+J5LA85B-
6I85 

'1=#$!"#;)";#$ 
3',41%#&%"')'  

!NKI  
)5PCYP5C 

U5IJCNDCPLC 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@IC,

.

.
>B<:7@;H@7>7, A7:MEDA8@7>7 ; =OB;:7M<7@;ABTXD>7 <BO=;9;G CED:D@97= ;@@7=BI;7@@7K 
8<DL?, S7<:;<ZTXDK OBM<78? M7 <BO=;9;T ABL<7=7>7 ; 7J<BO7=B9DEF@7>7 M79D@I;BEB (<;8. 
19). 

QB@@?D M7 <B8HD9Z OB@G9789; (M<G:?D ; A78=D@@?D <BJ7H;D :D89B) = =DLZX;N 
89<B@BN-M<7;O=7L;9DEGN M<7LZA97= J;7C@D<>D9;A;, M<DL89B=ED@@?D = 9BJE. 10, 
8=;LD9DEF89=ZT9 7 O@BH;9DEF@7K M79<DJ@789; = 8MDI;BE;O;<7=B@@?N ABL<BN LBUD = Z8E7=;GN 
BA9;=@7>7 <BO=;9;G :7@7<?@A7= (@BM<;:D<, ABA = 2<BO;E;;,  - 97EFA7 :797<@?N J;797ME;=), 
N79G  

!-*$%?- 10. 
3-<#:1/1$1'%1 :-*"B%6 ;1<, & <>1:1 ;%:"&") *%"+'1:71,%4%  

#" <17;1',-; #:"%0&"/<,&1''") ?1#"B4% (;$'. B1$"&14 , *10 AB1,- <17;1',, "*1<#1B%&-IE17" #"<,-&4% 
*%";-<<( ) 

+J5LA85B6I85 L X6I9P5879 5N5JXB589PLM 0,3 
476UDX9I9SLM 5N5JXB589PLM 0,7 
!CJ8L6P5C 5N6DX\L89PLC L JCV5PI 0,05 
.5QL6IL79 (TJ9PCPLC L U56I9879 NL5I5UDL89) 1,9 
0!%&,:  2,95 

F<,.: REN21, 2016 

 4 8779=D989=;; 8 .789B@7=ED@;D: .<B=;9DEF89=B 0/ 79 08.01.2009 >.,  8Z::B<@?D 
Z89B@7=ED@@?D :7X@789; 4(3 = 0788;; A 2020 >. L7EU@? 8789B=EG9F 7A7E7 25 '49, H97, 
;8N7LG ;O M<;@G9?N 7ID@7A (5 Ð 6 HDE7=DA @B 1!"# $%#&'()*+''(, -(.'(%#/), #0+1$+# 
M7L>797=A; A=BE;S;I;<7=B@@?N ;@UD@D<@7-9DN@;HD8A;N ; @BZH@?N ABL<7= M7 4(3 
H;8ED@@789FT L7 50 - 60 9?8GH M<; 9BA7: UD H;8ED 8<DL@;N 9DN@;HD8A;N ABL<7=. 

 6BMEB@;<7=B@@7D :B8Y9BJ@7D <BO=;9;D J;7C@D<>D9;A; ABA MD<8MDA9;=@7>7 @BM<B=ED@;G 
4(3  M79<DJZD9 7JD8MDHD@@789; 8779=D989=ZTX;:; A=BE;S;I;<7=B@@?:; ABL<B:; @D 97EFA7 
= 8SD<D @BZH@?N ;88EDL7=B@;K, @7 ; M7 <BO<BJ79AD ; 87OLB@;T M<7:?YED@@?N 
J;7C@D<>D9;HD8A;N M<7;O=7L89=, 7J7<ZL7=B@;G  ; ;N CA8MEZB9BI;;. 

 +7E;HD89=7 9<DJZD:?N M7L>797=ED@@?N A=BE;S;I;<7=B@@?N ;@UD@D<@7-9DN@;HD8A;N ; 
@BZH@?N 8MDI;BE;897= M7 J;7C@D<>D9;AD  = 0788;; M7 @DA797<?: 7ID@AB:, :7UD9 8789B=;9F 
:;@;:Z:  6 -8 9?8GH HDE7=DA, M7:;:7 M<;:D<@7 9BA7>7 UD H;8EB 8<DL@;N 9DN@;HD8A;N 
ABL<7=. .<7>@7O;<ZD:7D !"#$%&'()" $*+&*&,*" -!"#$%&"'(%# ')"*%+,%'!-. /-,0$- 12!3 
!"#$"%"&'()" * 2020 $., +%" !"%,(-.(% (/($"#)"$" &0!.1*2 & 1,(#)(3 1000 1!(452'51%"& )2 
!"#$%& $'()&* )+#,' (+#,,&-.&*, !%/$&"(/0&0#$) / (0#,1+# .& (2&3/4,/(0#$ !"#$%5 
!"#$%#& !'#()*+,%-& ./-+0 (9DN@;AZ:7=, M<7SD88;7@BEF@?N ZH;E;X ; E;IDD=). 

 !"# $%&#' ()$"*+,)-$.' "*/#$0 1$2 (")+3*42 53. 6)--## ("#73*8*,#*4 # 
!"#"!$%&$'$()$* +," #-.$'-/012 34"#&"'1)$(, !$ (5"* (1%16$5'1, 4"#"-784$ ( 517+ 
;:DTXD>78G = @B897GXDD =<D:G =D8F:B 789<7>7 LDS;I;9B A=B!"#"$"%&'())*+ ,-.$"(!",/&' 
!"#$ % &'"!()(*++,- *&'"./0- *&$1$.&%$++*2 3+$'4$&(5(.  

 48D>7 = 0788;; M7L>797=A7K ;@UD@D<7=-8MDI;BE;897= M7 =7O7J@7=EGD:?: ;897H@;AB: 
C@D<>;;, = 97: H;8ED ; M7 J;7C@D<>D9;AD, OB@;:BD98G @D J7EDD 15 =ZO7=: 13(, 14!W ;:. 
$.3. 2B!"#$#, %&' (". %.). *+"+$+,+-#, %&'./, 012&13', )+45+56#7,8#9 
!"#$%&'#()*++&, #*-.#/"0"1,2#()*++&, &/&%*34,, 5$6&+#/42 !"#$%&'#()*++72 &!'&'+72 
университет, вузы Екатеринбурга, Новосибирска, Хабаровска. Действуют советы по 
M<;8ZULD@;T AB@L;LB98A;N ; L!"#!$%"&' %#()(*(+.  ,-(./&(%0 12(3*4( -!/*!%#& 
@7:;@BEF@7 M7O=7EGT9 =?MZ8AB9F DUD>7L@7 L7 300 - 400 8MDI;BE;897=-;@UD@D<7=, H97 = 12 -
15 <BO :D@FYD 9<DJZD:7>7, LBUD JDO ZHD9B ABHD89=B M7L>797=A; 8MDI;BE;897=. $7:;@BEF@BG 
H;8ED@@789F M<DM7LB=B9DEF8A7>7 8789B=B 9BAUD ABA :;@;:Z: = 10 - 15 <BO @;UD M79<DJ@789;. 
+BHD89=7 M7L>797=A; 8MDI;BE;897= M7 4(3 ; J;7C@D<>D9;AD = @B897GXDD =<D:G @D 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@ID,

.
ZL7=ED9=7<GD9 9<DJZD:?: :DULZ@B<7L@?: A<;9D<;G:.  %L@7=<D:D@@7 7XZXBD98G 
789<?K LDS;I;9 ABL<7= 8<DL@D>7 ZM<B=ED@HD8A7>7 O=D@B,  9DN@;A7= ; <BJ7H;N LEG 
7J8EZU;=B@;G Z89B@7=7A. 397 7J_G8@GD98G 9D:, H97 8истема средне-!"#$%&"'()* +),-)!).(% 
8MDI;BE;897= 4(3 = 0788;; L7 @B897GXD>7 =<D:D@; @D 8S7<:;<7=B@B. 

4 @B897GXDD =<D:G ==DLD@;D = 0788;;, M<;87DL;@;=YDK8G A 27E7@8A7:Z 87>EBYD@;T, 
L=Z89ZMD@HB97K M<7><B::? 7JZHD@;G JBABEB=<7= ; :B>;89<7= M7 8MDI;BEF@789; 
J;79DN@7E7>;G @B 78@7=D M<;@G9?N = "=<787TOD A7:M7@D@97= @7=7K 7J<BO7=B9DEF@7K 
8;89D:? @D 7JD8MDH;=BD98G 8ZXD89=ZTX;:; >78ZLB<89=D@@?:; 7J<BO7=B9DEF@?:; @7<:B:; 
M7 8MDI;BEF@789G: J;79DN@7E7>;G/J;7C@D<>D9;AB. 0DS7<:;<7=B@;D 8;89D:? 7J<BO7=B@;G 
M<DLM7EB>BD9, H97 C979 @DL789B97A L7EUD@ J?9F A7:MD@8;<7=B@ M78<DL89=7: <BO<BJ79A; ; 
ZH<DULD@;G 87=<D:D@@7>7 :DUL;8I;ME;@B<@7>7 ZHDJ@7>7 MEB@B ; 7J<BO7=B9DEF@7>7 
89B@LB<9B.  

RDEFT :7LD<@;OBI;; J;79DN@7E7>;HD8A7>7 7J<BO7=B@;G :7UD9 J?9F M7EZHD@;D M78ED 
=78F:; 8D:D89<7= 7JZHD@;G = JBABEB=<;B9D 89DMD@F JBABEB=<B (87M789B=;:ZT 87 89DMD@FT 
JBABEB=<B @BZA ÒBScÓ (M7 D=<7MDK8A7K 8;89D:D 7JZHD@;G) ; M7 ;89DHD@;; M78EDLZTX;N 
HD9?<DN 8D:D89<7= - 89DMD@F :B>;89<B M7 J;79DN@7E7>;; (87M789B=;:ZT 87 89DMD@FT 
:B>;89<B @BZA ÒMScÓ). .7C97:Z, = MD<=ZT 7HD<DLF, @D7JN7L;:7 M<7=D89; B@BE;O 
8ZXD89=ZTX;N <788;K8A;N ; D=<7MDK8A;N ZHDJ@?N :B9D<;BE7= LEG <BO<BJ79A; @7=?N, 
7<;D@9;<7=B@@?N  @D 97EFA7 @B =@Z9<D@@;K, @7 ; @B :DULZ@B<7L@?K <?@7A, 
7J<BO7=B9DEF@?N ; M<7SD88;7@BEF@?N 89B@LB<97= M7 J;79DN@7E7>;; ; J;7C@D<>D9;AD. 
$D7JN7L;:7 M<7;O=D89;  @BM7E@D@;D ZHDJ@?N M<7><B:: 9BA;: A7@9D@97:, H97J? =8D C9BM? 
ZHDJ@7>7 M<7ID88B :7>E; J?9F :BA8;:BEF@7 8=GOB@? 8 M79<DJ@789G:; 8779=D989=ZTXD>7 
M<7;O=7L89=D@@7>7 8DA97<B CA7@7:;A;. 27E7@8A;D <DS7<:? M78EZU;E; 97EHA7: LEG 
87OLB@;G ;@9D><;<7=B@@?N 8;89D: =?8YD>7 7J<BO7=B@;G, = A797<?N 87OLBT98G Z8E7=;G LEG 
<DBE;OBI;; @DM<D<?=@7>7 7J<BO7=B@;G, >;JA789; 7J<BO7=B9DEF@?N 9<BDA97<;K, 
M<DL789B=ED@;G =7O:7U@789; =?J7<B LEG 9DN 89ZLD@97=, A797<?D @D 8:7>E; 8<BOZ 8LDEB9F 
M<B=;EF@?K =?J7< ;E; ;O:D@;E; 8=7; MEB@?. 

 0788;K8ABG 8;89D:B 7J<BO7=B@;G, ; 8;89D:B M7=?YD@;G A=BE;S;ABI;; M7AB @D = 
87897G@;; @; ABHD89=D@@7, @; A7E;HD89=D@@7 7JD8MDH;9F M79<DJ@789F M7=?YD@;G 
A=BE;S;ABI;; = 7JEB89; 87=<D:D@@7>7 J;79DN@7E7>;HD8A7>7 ;@UD@D<@7>7 7J<BO7=B@;G. 
%8@7=@?D M7LN7L? <DS7<:;<7=B@;G <788;K8A7K 7J<BO7=B9DEF@7K 8;89D:? :7>Z9 
7<;D@9;<7=B9F8G @B  ;8M7EFO7=B@;D  ;@89<Z:D@97= :7LD<@;OBI;; 7J<BO7=B@;G 89<B@ 
"=<787TOB. 

!""#$%&'()*%+ ,-.)%/ 0) 0)12)%)'$# $-1,)' 134 .&)5(#,2#%&$& *3#16#% (-7&(-%+ * 
создания материально-!"#$%&"'()* +,-. /0"/)1,2,$%3 % /)2.4"$%3 50)2$3 /0"/)1,2,$%3, 
LEG HD>7 @D7JN7L;:7: 

- ! "#$#%"&' ($#"& )#*+#%#!&%, )$')#*-!-%'.'/ 0120#/ "!-.&3&"-4&& ;  8  
M<BA9;HD8A;: 7M?97: = 7JEB89; J;7C@D<>D9;A;; 

- обеспечить профильные ВУЗы необходимым методическим материалом 
(!"#$%&'( )*+*$(,'( ( -.$*/.0*/%*1 $.2*1);  

- !"#$%&'# $ &(('$%'&'$#% & )%*+,-."(+-/)# -(").)# ,"($%-0 ).'%"#.10-( -
!"#$%&"'()* +,-. /.'0%#  ! "#$%&!' "($)!*+,&-' ./$0&-' 1*2$%$&!3.  

.<; 7L@7=<D:D@@7: <BO=;9;; @D8A7EFA;N J;7C@D<>D9;HD8A;N 8D>:D@97= =7O@;ABD9 
M79<DJ@789F =  M<7>@7O;<7=B@;; <?@AB 9<ZLB, S7<:;<7=B@;; MD<DH@G @D7JN7L;:?N 
8MDI;BEF@789DK ; 7M<DLDED@;; 9<DJZD:7>7 A7E;HD89=B 8MDI;BE;897= M7 ABUL7K ;O @;N, B 
9BAUD = <BO<BJ79AD :D97L;A J?89<7>7 ; ABHD89=D@@7>7 M<;7J<D9D@;G  =789<DJ7=B@@?N 
A7:MD9D@I;K. QB@@BG <BJ79B, ABA ; 8B: 7J<BO7=B9DEF@?K M<7ID88, L7EU@B 89<7;9F8G @B 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
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@IE,

.

.
78@7=D 9D8@7>7 =OB;:7LDK89=;G :DULZ =8D:; OB;@9D<D87=B@@?:; 897<7@B:; ;, M<DULD =8D>7, 
@BZH@7-;88EDL7=B9DEF8A;:; 7<>B@;OBI;G:; ABA M789B=X;AB:; 9DN@7E7>;K ;  
M<7;O=7L89=D@@?:; M<DLM<;G9;G:; ; A7:MB@;G:; (<;8. 20). 

%<>B@;OBI;G ZHDJ@7>7 M<7ID88B = <B:ABN 7J<BO7=B9DEF@?N ZH<DULD@;K 8<DL@D>7 ; 
=?8YD>7 O=D@B ; 8;89D:?  MD<DM7L>797=A;  A=BE;S;I;<7=B@@?N ABL<7= M<DLM7EB>BD9 

<BO<BJ79AZ @7=?N  
7J<BO7=B9DEF@?N 89B@LB<97= M7 
@BM<B=ED@;T ÇJ;7C@D<>D9;ABÈ, 
:7L;S;ABI;T 8ZXD89=ZTX;N ; 
<BO<BJ79AZ @7=?N 
7J<BO7=B9DEF@?N M<7><B:: ; 
M<7><B:: M7=?YD@;G 
A=BE;S;ABI;; M<; 7JGOB9DEF@7: 
=OB;:7LDK89=;; 8 

M<7;O=7L89=D@@?:; 
J;7C@D<>D9;HD8A;:; 

M<DLM<;G9;G:;.  

 

3%<. 20. J0-%;"/1)<,&%1 AB-<,'%4"& & <%<,1;1  #:">1<<%"'-$2'"7" "*:-0"&-'%8 % #"/7","&4% <#1?%-$%<,"&  

4@Z9<;79<B8ED=BG 8MDI;BE;OBI;G M<DLM7EB>BD9 @D7JN7L;:789F M7L>797=A; ABL<7=, 
7JD8MDH;=BTX;N JD8MD<DJ7K@ZT <BJ79Z =8DN O=D@FD= 97=B<@7-M<7;O=7L89=D@@7K 
9DN@7E7>;HD8A7K IDM7HA;, B 9BAUD =?M7E@GTX;N M<7S;EF@?D SZ@LB:D@9BEF@?D ; 
M<;AEBL@?D ;88EDL7=B@;G (<;8. 21).    

!BA;D M<7><B::? @B 
MD<=7: C9BMD :7>Z9 JBO;<7=B9F8G 
@B 78@7=D 8ZXD89=ZTX;N 
@BM<B=ED@;K JBABEB=<;B9B. 
%L@7=<D:D@@7, LEG 7JD8MDHD@;G 
OBM<78B <B89ZXDK  79<B8E; =  

=?87A7A=BE;S;I;<7=B@@?N 
ABL<BN, @D7JN7L;:7 79A<?9F 
@7=7D @BM<B=ED@;D 
Ç2;7C@D<>D9;ABÈ ; <BO<BJ79B9F 
LEG C97K IDE; @7=ZT 
7J<BO7=B9DEF@ZT M<7><B::Z, B  

3%<. 21. C-/:( *%"+'1:71,%4%:  ", 
'-A4% Ð /" #:"%0&"/<,&- % <*(,-.  

9BAUD 87OLB9F Z8E7=;G LEG 
8MDI;BE;O;<7=B@@7>7 M<BA9;HD8A7>7 7J<BO7=B@;G, 8=GOB@@7>7 8 @D7JN7L;:789FT 87OLB@;G = 
89<B@D M<7DA9@7-!"#$%&'!%"&$!() ( *&"+,-./##,) *&/0*&(1%(2 *" &34&35"%!/ ( 
M<7;O=7L89=Z J;7C@D<>;; ; J;797ME;=. *ZXD89=ZTX;D <788;K8A;D 7J<BO7=B9DEF@?D 
M<7><B::? L7EU@? J?9F :7LD<@;O;<7=B@? (:7LZEF@BG 89<ZA9Z<B) ; <B8Y;<D@? 
M78<DL89=7: @7=?N 7JGOB9DEF@?N :7LZEDK ; :7LZEDK M7 =?J7<Z LEG ZL7=ED9=7<D@;G OBM<78B 
87 897<7@? @D 97EFA7 79DHD89=D@@?N, @7 ; OB<ZJDU@?N <BJ797LB9DEDK = 79@7YD@;; 
8MDI;BEF@?N O@B@;K = 7JEB89; J;79DN@7E7>;; ; J;7C@D<>D9;A; Z JZLZX;N =?MZ8A@;A7=. 
*MDI;BE;89? 87 89DMD@FT JBABEB=<B @BKLZ9 M<;:D@D@;D 8=7;: O@B@;G: ; Z:D@;G:, M<DULD 
=8D>7, = ;@@7=BI;7@@?N 8D>:D@9BN !3+ ; @B J;79DN@7E7>;HD8A;N M<7;O=7L89=BN. *9DMD@F 



!"#$%&%'()"*+,-./&,01%23,.456789:;<:!6=>? .
!"#$"%&'(%)*$+,-#.&#$//$,0))1%2.3$4'5 ,

@IF,

.
:B>;89<B LB89 9BAUD =7O:7U@789F 78ZXD89=ED@;G @BZH@7K ; BABLD:;HD8A7K AB<FD<? ; 
M7EZHD@;G 89DMD@; AB@L;LB9B ; L7A97<B @BZA. 0DBE;OBI;G C9;N IDEDK M<DLM7EB>BD9 J7EDD 
9D8@ZT 8=GOF 8 4W6B:; "=<787TOB ; =7O:7U@789F 7J7TL@7>7 M<;O@B@;G  <DOZEF9B97= 
7JZHD@;G ; <DOZEF9B97= ;97>7=7>7 A7@9<7EG. 39B BLBM9BI;G A 8;89D:D 7J<BO7=B@;G "* ;:DD9 
=BU@7D @B<7L@7N7OGK89=D@@7D ; M7E;9;A7-7J<BO7=B9DEF@7D O@BHD@;D LEG <788;K8A7K 
8;89D:? =?8YD>7 7J<BO7=B@;G.  

4BU@DKY;:; 8789B=EGTX;:; LDG9DEF@789; M7 S7<:;<7=B@;T ABL<7=7>7 M79D@I;BEB 
J;7C@D<>D9;A; G=EGD98G 9BAUD <BO=;9;D 8;89D:? @DM<D<?=@7>7 7J<BO7=B@;G, =@DL<D@;D 
L;89B@I;7@@7>7 7JZHD@;G ; ;@9D<@D9-7J<BO7=B@;G. $D7JN7L;:7 <BO<BJ79B9F ; <DBE;O7=B9F 
A7:MEDA8 :D<, @BM<B=ED@@?N @B  <BO=;9;D 8;89D:? M<BA9;A ; 89BU;<7=7A 89ZLD@97=, 
B8M;<B@97= ; @BZH@7-M<DM7LB=B9DEF8A7>7 8789B=B @B J;7C@D<>D9;HD8A;N M<DLM<;G9;GN ; 
A7:MB@;GN, M<;=EDHD@;T ; OBA<DMED@;T @B M<DLM<;G9;GN 79<B8E; 9BEB@9E;=7K :7E7LDU;.  

!BA;: 7J<BO7:, LEG 78ZXD89=ED@;G :7LD<@;OBI;; J;79DN@7E7>;HD8A7>7 7J<BO7=B@;G 
= 0788;; ; 87OLB@;G 87=<D:D@@7K 8;89D:? M7L>797=A; 8MDI;BE;897= LEG ;@@7=BI;7@@?N 
79<B8EDK CA7@7:;A;, A A797<?: 79@78;98G J;7C@D<>D9;AB ABA 7JEB89F J;79DN@7E7>;;, 
@D7JN7L;:? 8EDLZTX;D YB>;: 

1. *<B=@;9DEF@?K B@BE;O 8ZXD89=ZTXD>7 @B LB@@?K :7:D@9 7J<BO7=B9DEF@7>7 
M<789<B@89=B M7 J;79DN@7E7>;; ; J;7C@D<>D9;AD = 0/ ; "*; 79HD9 7 8;9ZBI;; = 7J<BO7=B@;; 
M7 J;79DN@7E7>;; ; J;7C@D<>D9;AD = 0/ ; "*; 

2. 0BO<BJ79AB A=BE;S;ABI;7@@?N <B:7A M7EZHD@;G L;ME7:B 7 =?8YD: 7J<BO7=B@;; = 
7JEB89; J;79DN@7E7>;;/J;7C@D<>D9;A;, B 9BAUD <B:7H@?N Z8E7=;K LEG M<;O@B@;G 
BABLD:;HD8A;N O@B@;K ; ;97>7=7>7 A7@9<7EG @B 78@7=D "=<7MDK8A7K 8;89D:? MD<D@78B 
OBHD9@?N DL;@;I, QZJE;@8A;N LD8A<;M97<7=, B 9BAUD 9DN@7E7>;K >B<B@9;; ABHD89=B ; 
A=BE;S;ABI;7@@?N <B:7A J;79DN@7E7>;HD8A;N ZHDJ@?N AZ<87= LEG :B>;89<7= ; JBABEB=<7=; 

3. 17LD<@;OBI;G ZHDJ@?N MEB@7= ; 7J<BO7=B9DEF@?N 89B@LB<97= LEG JBABEB=<7=: 
BLBM9BI;G ZHDJ@7K M<7><B::? 8ZXD89=ZTXD>7 M<7ID88B M7L>797=A; JBABEB=<7= A 
89B@LB<9B: "* M78<DL89=7: <BO<BJ79A; L=ZGO?H@7>7 87LD<UB@;G AZ<8B 7JZHD@;G ; 
:7LZEF@?N 89<ZA9Z<; 

4. 0BO<BJ79AB :B>;89D<8A;N M<7><B:: ; 7J<BO7=B9DEF@?N 89B@LB<97= LEG 
:DUL;8I;ME;@B<@7>7 :B>;89D<8A7>7 ZHDJ@7>7 AZ<8B M7 J;79DN@7E7>;; ; J;7C@D<>D9;AD, 
=AETHBG L=ZGO?H@?D 7JZHBTX;D :B9D<;BE?; 

5. 0BO=;9;D 7J<BO7=B9DEF@?N Z8EZ> OB7H@7K S7<:? (CEDA9<7@@7D 7JZHD@;D @B 89DMD@F 
:B>;89<B): *7OLB@;D ;@S7<:BI;7@@7>7 ; A7::Z@;AB9;=@7>7 M7<9BEB OB7H@?N 
7J<BO7=B9DEF@?N Z8EZ> (CEDA9<7@@7D 7JZHD@;D @B 89DMD@F :B>;89<B E-Learning and MOOC-
9DN@7E7>;; Massive Open Online Courses (@BM<;:D<,  https://www.coursera.org/)). 

6. 0BO<BJ79AB 7JZHBTX;N :B9D<;BE7=: 87OLB@;D, 79=DHBTX;N :DULZ@B<7L@?: 
9<DJ7=B@;G: ;@@7=BI;7@@?N ZHDJ@;A7=, <BO<BJ79AB A7:MEDA9B 7JZHBTX;N :B9D<;BE7= @B 
CEDA9<7@@?N @78;9DEGN LEG <B8M<789<B@D@;G = M<7S;EF@?N <788;K8A;N 4W6BN, 8 
M78EDLZTX;: @BA7MED@;D: ZHDJ@7-:D97L;HD8A;N :B9D<;BE7=, 7J<BOI7= 7JZHBTX;N MEB@7=, 
M<DLM;8B@;K M7 M<7=DLD@;T CAOB:D@7= ; ZHDJ@?N OB@G9;K, 7J<BO7=B9DEF@?N @7<: M7 
7J<BO7=B9DEF@?: Z8EZ>B: @B M7EZHD@;D L;ME7:7= JBABEB=<B/:B>;89<B; 

7. *7OLB@;D ZHDJ@7-:D97L;HD8A;N ID@9<7=, A7:MFT9D<@?N AEB887= = <788;K8A;N 
4W6BN-MB<9@D<BN LEG MD<DLBH; ;@S7<:BI;7@@?N ; ;@@7=BI;7@@?N 9DN@7E7>;K ; 
M<7SD88;7@BEF@7K 7<;D@9BI;; = 7JEB89; J;79DN@7E7>;HD8A7>7 7J<BO7=B@;G = S7<:D 
SZ@AI;7@BEF@7>7 DL;@89=B LEG A77<L;@BI;; ; M78EDLZTXD>7 <DYD@;G OBLBH 
J;79DN@7E7>;HD8A7>7 7J<BO7=B@;G. WHDJ@7-:D97L;HD8A;D ID@9<? JZLZ9 9BAUD 7ABO?=B9F 
9DN@;HD8AZT M7LLD<UAZ L;LBA9;HD8A;N M<7ID887= MZ9D: 78@BXD@;G CEDA9<7@@7K ; 
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:ZEF9;:DL;K@7K 9DN@;A7K, =AETHBG A7:MFT9D<@7D 7J7<ZL7=B@;D 7JZHBTX;N :D97L;HD8A;N 
ID@9<7= LEG MD<DLBH; ;@S7<:BI;7@@?N ; ;@@7=BI;7@@?N 9DN@7E7>;K, B 9BAUD 
M<7SD88;7@BEF@7K M7L>797=A; = 7JEB89; J;79DN@7E7>;HD8A7>7 7J<BO7=B@;G; 

8. 0BO<BJ79AB ;@S7<:BI;7@@7>7  7J<BO7=B9DEF@7>7 <D8Z<8B = ;@9D<@D9D ; =7 =8DN 
78@7=@?N 87I;BEF@?N 8D9GN LEG M7MZEG<;OBI;; @7=?N 7J<BO7=B9DEF@?N Z8EZ> = 7JEB89; 
J;79DN@7E7>;HD8A;N 8MDI;BEF@789DK,  B 9BAUD LEG 7J:D@B ;@S7<:BI;; ; 8D9D=7>7 
=OB;:7LDK89=;G 8 L<Z>;:; OB;@9D<D87=B@@?:; ZHB89@;AB:; (@BM<;:D<, @B JBOD <D8Z<8B 
https://www.researchgate.net ;E; www.linkedin.com); 

9. 0B8M<789<B@D@;D <DOZEF9B97= :7LD<@;OBI;; M<7SD88;7@BEF@7>7 7J<BO7=B@;G 8<DL; 
4W67=, C@D<>D9;HD8A;N ; M<7:?YED@@?N M<DLM<;G9;K ; A7:MB@;K M78<DL89=7: 87OLB@;G 
;@9D<@D9-<D8Z<8B, B 9BAUD <BOLDE7= = 78@7=@?N 87I;BEF@?N 8D9GN LEG 7J8ZULD@;G @7=?N 
;LDK ; @BM7E@D@;G ZHDJ@?N M<7><B:: @7=?: 9D:B9;HD8A;: A7@9D@97: LEG J7EDD BA9;=@7>7 
=7=EDHD@;G M<DL89B=;9DEDK M<7:?YED@@789; = Z87=D<YD@89=7=B@;D ZHDJ@?N M<7><B::, B 
9BAUD <BO<BJ79AB 89;:ZE;<ZTX;N ;@89<Z:D@97=,  7JD8MDH;=BTX;D  OB;@9D<D87=B@@789F ;N 
ZHB89;G = M7L7J@7K <BJ79D; :7@;97<;@> M78EDLZTXD>7 9<ZL7Z89<7K89=B =?MZ8A@;A7= ; 
M7LLD<UB@;G 8 @;: A7@9BA9B (ABA MD<87@BE;O;<7=B@@7>7, 9BA ; B@7@;:@7>7), @BM<;:D< 8 
M7:7XFT MEB9S7<:? QUEB-Tolls www.queb.org (Integration in to Quality Employer 
Branding (Employer Branding, Recruiting, Personalmarketing).  

10. *D<9;S;ABI;G <BO<BJ79B@@?N ZHDJ@?N M<7><B:: = <788;K8A;N 8D<9;S;ABI;7@@?N 
ID@9<BN, =N7LGX;N = D=<7MDK8AZT 8;89D:Z BAA<DL;9BI;7@@?N B>D@989= (NARIC) National 
Academic Recognition Information Centre / Euroguidance networks and the National Europass 
Centres ;/;E; D=<7MDK8A;N M<7SD88;7@BEF@?N BABLD:;HD8A;N ID@9<BN M7 7J<BO7=B9DEF@7K 
8D<9;S;ABI;; 8 M78EDLZTX;: ;N =AETHD@;D: = 7JXDD=<7MDK8A;K 7J<BO7=B9DEF@?K <D>;89< 
(ASIIN e.V. - www.asiin.de - GERMANYÕs Professionals Independent EU-Accreditation Agency 
Specialized in Accrediting Degree Programmes in Engineering, Informatics, the Natural Sciences 
and Mathematics. AQAS Ð  Germany Non-Profit independent professional Agencies for Quality 
Assurance through Accreditation of Study Programmes (http://www.aqas.de/ ACQUINÐ  Germany 
Non-Profit Accreditation, Certification and Quality Assurance Institute http://www.acquin.org). 

.<DLE7UD@;G M7 A7:MEDA8Z :D<7M<;G9;K !. Ç2;7C@D<>D9;ABÈ LEG ZL7=ED9=7<D@;G 
M79<DJ@789; = ABL<BN LEG J;7C@D<>D9;A; M<DL89B=ED@? = .<;E7UD@;; 8.  
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"  0  #566LR675R =CBCJ9SLL LVCZI6M 86C N9A58KC UJCBU56KD7L BDM X6UC]P5Q5 
J9A8LILM NL5OPCJQCIL7L 797 P9UJ98DCPLM 0'4 L 7DZYC85Q5 6CQVCPI9 NL5O75P5VL7L. 

 "  #C9DLA9SLM !IJ9ICQLYC675R +J5QJ9VVK '66DCB589PLR X\C 8 6JCB6PC6J5YP5R 
UCJ6UC7IL8C 5NC6UCYLI AP9YLICDWPKC 6B8LQL 8 ICTP5D5QLYC675R 855JX\CPP56IL 
5IJ96DL, YI5 U5A85DLI 6[5JVLJ589IW P9 56P58C OPCJQ5O[[C7IL8P56IL L 
JC6XJ656NCJC\CPLM P58KC JKP7L LPP589SL5PPKT NL5UJ5BX7I58, XB58DCI85JMM 
8PXIJCPPLC U5IJCNP56IL L J9A8L89M O76U5JIPKR U5ICPSL9D, 9 I97\C NXBCI 
6U565N6I8589IW J9A8LILZ 9QJ9JPKT L XB9DCPPKT ICJJLI5JLR, 87DZY9M JCQL5PK 
/9DWPCQ5 056I579, !LNLJL, )J9RPCQ5 !C8CJ9 L $J7IL7L L BJ.  

"  /DM J96]LJCPLM UJ5[LDM L66DCB589PLR L X6UC]P5Q5 IJ9P6DLJ589PLM P58KT 
U5BT5B58 L VCI5B58 8 75P7JCIPKC ICTP5D5QLL 8 655I8CI6I8LL 6 A9B9Y9VL, 
5UJCBCDCPPKVL !+' 8 79YC6I8C UCJ856ICUCPPKT, PC5NT5BLV5 5NC6UCYLIW N5DW]XZ 
B56IXUP56IW [LP9P658KT 6JCB6I8 L J96]LJLIW 6UC7IJ VCJ Q56XB9J6I8CPP5R U5BBCJ\7L 
BDM 6ILVXDLJ589PLM 6UCSL9DL6I58 L LA5NJCI9ICDCR, UJ58CBCPLM UJL5JLICIPKT 
[XPB9VCPI9DWPKT, UJL7D9BPKT, 5UKIP5-ICTP5D5QLYC67LT, 5UKIP5-75P6IJX7I5J67LT 
L66DCB589PLR L LP[J96IJX7IXJPKT JC]CPLR, 65AB9PLM X6D58LR BDM O[[C7IL8P5Q5 
IJ9P6[CJ9 ICTP5D5QLR L 75VVCJSL9DLA9SLL #'/, UJ97ILYC675R JC9DLA9SLL P9XYPKT 
L UJ5LA85B6I8CPPKT UJ5C7I58, 5I 75I5JKT A98L6LI NXBX^CC NL5OPCJQCIL7L.  

"  #9A8LILC P9XYP5Q5 U5ICPSL9D9 NXBCI 6U565N6I8589IW 657J9^CPLZ 
ICTP5D5QLYC675Q5 5I6I989PLM #566LL 5I QD5N9DWP5Q5 UJ5SC669 P9XYP5-
ICTP5D5QLYC675Q5 J9A8LILM, 97IL8LALJ589IW UJ5[C66L5P9DWP5C 655N^C6I85 L X6LDLIW 
CQ5 J5DW 8 [5JVLJ589PLL Q56XB9J6I8CPPKT 6IJ9ICQLR J9A8LILM. GLJ575C 8PCBJCPLC 
ICTP5D5QLR NL5OPCJQCIL7L 579\CI U5D5\LICDWP5C 8DLMPLC P9 LPP589SL5PP5C 
J9A8LILC $+),  .+),  "4) , V9]LP56IJ5CPLM L BJ., 5NC6UCYLI AP9YLICDWP5C 75DLYC6I85 
P58KT J9N5YLT VC6I (UJC\BC 86CQ5, 8 6CDW675R VC6IP56IL), , 6BCD9CI AP9YLICDWPKR 
87D9B 8  5AB5J58DCPLC O75D5QLYC675R 5N6I9P587L.,,

"  /DM X6LDCPLM J9N5IK U5 J9A8CJIK89PLZ NL5OPCJQCIL7L 797 
LPP589SL5PP5R T5AMR6I8CPP5R 5IJ96DL PC5NT5BLV5 75VUDC76P5C J9A8LILC 86CT 
656I98DMZ^LT, P9YLP9M 6 UJ98585R 56P58K BCMICDWP56IL L B5 65AB9PLM 5N_C7I58 
LP[J96IJX7IXJK L 79BJ585Q5 JC6XJ69 5IJ96DL. ! P9LN5DW]CR JCAXDWI9IL8P56IWZ 
B9PPKR U5BT5B V5\CI NKIW JC9DLA589P UJL P9DLYLL 5IJ96DC85R VP5Q56D5RP5R 
/5J5\P5R 79JIK NL5OPCJQCIL7L L 56X^C6I8DCPLL J9AJ9N5I9PPKT "+ Ç3L5OPCJQCIL79È 
"CV9ILYC675Q5 UD9P9 J9N5I L  +J5QJ9VVK JC9DLA9SLL LPICQJ9DWPKT 75VUDC76PKT 
UJ5C7I58 6 8K657LV VXDWIUDL79IL8PKV 65SL9DWP5-O75P5VLYC67LV O[[C7I5V. ,

 


