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/ .,0,1, 234%56758.&9%:56'56,%78;<=69 3,>3,?5=:, @&;:&A%=5B1&7(%),%.,0,1C.5'%

2=,B8% 56758.&9% :56'&086:5D5% B356=3,.6=7,% B3&'8.91&6C% =5B1&7,E% &'8FG&8 39;%

6-G86=78..4A% .8;56=,=:57H% .8?51CI,9% =8B15=, 6D53,.&9E% 7465:,9% =5:6&0.56=CE%

615@.56=&%7%=3,.6B53=&357:8%&%=(;(%J5>@8%?41&%3,>3,?5=,.4%=5B1&7,%6%7465:5K%=8B15=5K%

6D53,.&9E% =,:&8% :,:% .86&''8=3&0.4K% ;&'8=&1D&;3,>&.E% 5;.,:5E% 5.&% 7465:5=5:6&0.4% &%

B3&% &A% 6D53,.&&% 5?3,>-F=69% =5:6&0.48 ,>5=65;83@,G&8% B35;-:=4(% J3,:=&086:&%

8;&.6=78..4'% =5B1&75'E% 6508=,FG&'% 7465:-F% =8B15=-% 6D53,.&9% 6% 2:515D&086:5K%

?8>5B,6.56=CFE%%7%.,6=59G88%738'9%97198=69 75;535; [1].

L5;535;E% ?-;-0&% 2MM8:=&7.4'% &6=50.&:5'% 2.83D&&E% 6&6=8',=&086:&% B3&718:,1%

7.&',.&8%-08.4A%&%&.@8.8357%7%=808.&8%;7-A65=%18=(

J3&'8.8.&8% @&;:5D5% 75;535;,% 7% :,086=78% :5'B5.8.=,% =5B1&7,% @&;:56=.4A%

3,:8=.4A% ;7&D,=818K% B5>75198=% -781&0&=C% 75>'5@.56=&% 3,:8=5.56&=818K% &% 38I&=CE%

75>.&:,FG&8%B3&%2=5'%2:515D&086:&8%B35?18'4(

N;.&'% &>% .8;56=,=:57% @&;:5D5% 75;535;,% 97198=69% 8D5% ',1,9% B15=.56=CE% :5=53,9%

5?-61,71&7,8=% ?51CI&8% 5?O8'4% ?,:57(% $1-0I8.&8% 2.83D5',66574A% A,3,:=83&6=&:%

75;535;.4A% ?,:57% 56-G86=7198=69% >,% 608=% 5A1,@;8.&9% >,B3,7198'5D5% =5B1&7,E% 0=5%

-781&0&7,8=%',66-%=5B1&7,%&%-'8.CI,8=%3,?5088%;,718.&8 &%B5=83&%5=%&6B,38.&9(%
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N;.,:5E% 6-G86=7-F=% ?5188% 2.83D52MM8:=&7.48% 3,:8=.48% =5B1&7,E% =,:&8% :,:%

D&;3,>&.%?53,.%&%;&?53,.(%*=&%=5B1&7,%&'8F=%7465:-F%=8B15=-%6D53,.&9E%?5188%7465:-F%

B15=.56=CE% B5% 63,7.8.&F% 6% 75;535;5'E% =,:@8% '5D-=% ?4=C% &6B51C>57,.4% 7% :,086=78%

D&;3538,D&3-FG8D5% :5'B5.8.=,% 3,:8=.5D5% =5B1&7,(% +53% 5?3,>-8=% 6% 75;535;5'% 39;%

18=-0&A% 658;&.8.&K– ?53,.57E% B3&% :5'.,=.5K% =8'B83,=-38% ;&?53,.% R2H6 &% =8=3,?53,.%

B4H10 D,>55?3,>.4E% ?5188% =9@8148% – @&;:56=&E% 6,'5756B1,'8.9FG&869% .,% 75>;-A8(% *=5%

675K6=75%6%5;.5K%6=535.4%65>;,<=%=3-;.56=&%B3&%=3,.6B53=&357:8%&%A3,.8.&&E%,%6%;3-D5K%

5?18D0,8=% >,B-6:% 3,:8=.5D5% ;7&D,=819(% S35'8% =5D5E% -% ?53,.57% 508.C% 7465:,9% =8B15=,%

6D53,.&9H%:%B3&'83-E%861&%63,7.&7,=C%6%-D1875;535;,'&E%=5%B3&%6D53,.&&%;&?53,.,%R2H6

74;8198=69%TUTV :W@X'51CE%,%B3&%6D53,.&&%2=,.,%/2H6 – 768D5%1&IC%YZTV :W@%X'51C [2].

J35;-:=4% 6D53,.&9% =5B1&7,% ;51@.4% &'8=CE% B5% 75>'5@.56=&E% .&>:-F%

'518:-193.-F%',66-E%0=5%B5>75198=%-1-0I&=C%A,3,:=83&6=&:&%38,:=&7.5D5%;7&D,=819(%

")-.(/,$)$8)A(/B),$-.(/,<

/58;&.8.&9%?53,%6%75;535;5'%[?53575;535;4E%?53,.4) B2H6, B4H10, B6H10, B5H11 &%

;3(% &.=8386.4% =8'E% 0=5% 5=.569=69% :% 218:=35.5;8M&\&=.4'% 658;&.8.&9'% – 0&615%

218:=35.57%7%2=&A%658;&.8.&9A%'8.CI8E%08'%=38?-8=69%;19%5?3,>57,.&9%;7-A218:=35..4A%

;7-A\8.=3574A%679>8K [3](%L%;&?53,.8%R2H6 ;78.,;\,=C%7,18.=.4A%218:=35.57%-0,6=7-F=%

7%756C'&%679>9A(%L%;7-A%:5.\874A%D3-BB,A%R]2E%:5=5348%18@,=%7%5;.5K%B156:56=&E%,=5'4%

?53,% &% 75;535;,% 679>,.4% ;7-A\8.=3574'&% ;7-A218:=35..4'&% 679>9'&(% W7,% @8%

\8.=3,1C.4A%,=5',%75;535;,%3,6B515@8.4%6&''8=3&0.5%.,;%2=5K%B156:56=CF%&%B5;%.8F%&%

5?O8;&.8.4% 6% ,=5','&% ?53,% =38A\8.=3574'&% '56=&:574'&% 679>9'&% [3&6( Y,^E% A535I5%

5B&647,8'4'&% 6% B5>&\&K% !!N(% ),% 3&6( Y?% &>5?3,@8.,% 6A8',% =38A\8.=3574A% !N%

;&?53,.,%[M3,D'8.=%L–)–L^(%_;86C%;78%,=5'.48%sp
3
-D&?3&;.48%53?&=,1&%?53,%[B5%5;.5K%

5=% :,@;5D5% ,=5',^% 6% 5;.&'% 218:=35.5'% B838:347,F=69% 6% Ys-53?&=,1CF% ,=5',% 75;535;,E%

:5=53,9% ;,8=% 8G8% 5;&.% 218:=35.E% 5?3,>-9% 679>47,FG-FE% .8679>47,FG-F% &%

3,>34A19FG-F% 218:=35..48% 53?&=,1&(% J,3,% 218:=35.57% >,.&',8=% 679>47,FG-F%

53?&=,1CE%0=5%5?86B80&7,8=%-6=5K0&756=C%2=&A%'56=&:574A%679>8K%7%'518:-18%R2H6.
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679>,.4% 5;.5K% B,35K% 218:=35.57E% B52=5'-% =,:,9% 679>C% .,>47,8=69% =38A\8.=3575K(%

#38A\8.=357,9% ;7-A218:=35..,9% 679>C% 61,?88% 5?40.5K% ;7-A\8.=3575K% 679>&E% .5% >,=5% 7%

;&?53,.8% =,:&A% 679>8K% ;78E% 0=5% 5?86B80&7,8=% 5B38;818..-F% B350.56=C% ;&'83,(% *.83D&9%

5?40.5K%:57,18.=.5K%679>&%R-][7.8I.8K^%5\8.&7,8=69%7%cdU :W@X'51CE%,%3,?5=,%3,>347,%

'518:-14% R2H6 .,% ;7,% 3,;&:,1,% R]3 656=,7198=% TZQ% :W@X'51C(% /18;57,=81C.5E% 2.83D&&%

5?3,>57,.&9%:,@;5K%'56=&:575K%679>&%B5%6A8'8H%L-)%% L%e%L%%%)-L

3,7.,%YTc :W@X'51CE%,%8<%.8B51.,9%2.83D&9%656=,7198=%VUZ :W@X'51C(%L5>.&:.578.&8%

'56=&:574A%679>8K%&%6=,?&1&>&3-8=%'518:-14%18=-0&A%?53575;535;57( /75K6=7,%@&;:&A%

D53F0&A ;19%3,:8=.4A%38,:=&7.4A%;7&D,=818K%B3&78;8.4%7%=,?1&\8(

/38;&% 658;&.8.&K% 65% 679>CF% eR-feE% B38;1,D,8'4A% 7% :,086=78% :5'B5.8.=57%

3,:8=.4A%=5B1&7E% ,'&.5?53,.4%B38;6=,718.4%7%.,&'8.CI8K%'838E%.5%B-=8'%A&'&086:5K%

'5;&M&:,\&&% 75>'5@.5% B3873,G8.&8% &A% 7% B35;-:=4E% 5?1,;,FG&8% 675K6=7,'&%

:5'B5.8.=57% 3,:8=.4A% =5B1&7E% =,:,9% '5;&M&:,\&9% 56-G86=7198=69% &1&% 778;8.&8'%

;5B51.&=81C.4A% ,>5=65;83@,G&A% >,'86=&=818K% B5% ,=5'-% ?53,E% &1&% >,'8.5K% ,'&..5K%

M-.:\&8K%;3-D5K%,>5=65;83@,G&K%&.D38;&8.=(%"&;3,>&.?53,.4%'5D-=%B51-0,=C69%B39'5K%

38,:\&8K% ;&?53,.,% 6% D&;3,>&.5'(% J38;15@8.% '8=5;% B51-08.&9% D&;3,>&.5?53,.57% 0838>%

.&>I&8%,'&.5?53,.4%&1&%;&,1:&16-1CM&;5?53,.4%B5%6A8'8H%

N2H4 +XgR]3h%f2)4BH3 i%jE%D;8%k%– .&>I&K%,1:&1,'&.%&1&%;&,1:&16-1CM&;(%
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+-;-0&% ;5.535'% 218:=35..4A% B,3E% D&;3,>&.% '5@8=% 5?3,>5747,=C% '518:-193.48%

:5'B18:64% =&B,% f2H4g l% &% f2H4gTl(% ),&?5188% 7,@.48% &>% .&A% – :3&6=,11&086:&K%

D&;3,>&.?53,.%f2H4gR]3 (m)nf = –43 :W@X'51C^%&%D&;3,>&.?&6?53,.%f2H4gTR]3 (m)nf= –

127 :W@X'51C^ [4,5](%N?,%658;&.8.&9%– 2.83D58':58%3,:8=.58%D53F088(%S%&A%.8;56=,=:,'%

5=.56&=69%7465:,9%=5:6&0.56=C(

#,:@8% 6=5&=% 5='8=&=CE% 0=5% 658;&.8.&9% ?53,% &'8F=% 6B565?.56=C% :% 5?3,>57,.&F%

7465:5B350.4A% [5?1,;,8=% 7465:5K% A&'&086:5K% 6=5K:56=CFE% ?51CI5K% I&3&.5K%

>,B38G<..5K% >5.4E% =783;56=C, B3&?1&@,FG,969% :% =7<3;56=&% ,1',>,^% &% =83'56=5K:&A%

658;&.8.&KE% 0=5% 7% 6575:-B.56=&% B5'5@8=% 65>;,=C% 3,:8=5.56&=81&% ?8>% B5=8.\&,1C.5%

5B,6.4A%5=;81&7I&A69%0,6=8KE%=5%86=C%B5>751&=%&>?,7&=C69%5=%>,D39>.8.&9%5:3-@,FG8K%

638;4(% N;.,:5E% 7% .,6=59G88% 738'9% B51-08.&8% =,:&A% 658;&.8.&K% 679>,.5% 6% 39;5'%

=8A.515D&086:&A%=3-;.56=8K%[&6B51C>57,.&8%=8A.&:&%6783A7465:&A%;,718.&K^(

C/1:D2+,)+

o61&%;19%53D,.&>,\&&%;1&=81C.5D5%A3,.8.&9%D&;3,>&.,E%&>->,%8D5%.86=,?&1C.56=&E%

.85?A5;&'%74?53%6B8\&,1C.4A%:5.6=3-:\&5..4A%',=83&,157E%=5%7%61-0,8%6%;&?53,.5'%.8%

=38?-8=69%B5;?53%6B8\&,1C.4A%',=83&,157(

#5:6&0.56=C% D&;3,>&.,% [&% 8D5% B35&>75;.4A^% >.,0&=81C.5% 74I8E% 08'% =5:6&0.56=C%

,''&,:,%[JWS%D&;3,>&.,%Y 'DX'
3
E%JWS%,''&,:,%UET 'DX'

3
&%JWS%;&?53,.,%UEY 'DX'

3
^(%J3&%

:3,=:5738'8..5'%75>;8K6=7&&%JWS%'5@8=%?4=C%-781&08.%7%YU%3,>(

/,'&% ?53,.4 =,:@8% ;56=,=50.5% =5:6&0.4E% B52=5'-% A3,.8.&8% =5B1&7,% =38?-8=%

5B38;81<..4A% '83% B38;56=535@.56=&(% N;.,:5% 861&% 53D,.&>57,=C% B35\8664% 6D53,.&9%

?53,.57%=,:E%0=5?4%7%,='56M838%B35;-:=4%6D53,.&9%B3873,G,1&6C%7%?8>738;.-F%?53.-F%

:&615=-E% ?53,.% 5:,@8=69% 638;&% B836B8:=&7.4A% 6% =50:&% >38.&9% 2:515D&&% =5B1&7(

L465:,9% =8B15=,% 6D53,.&9% &% 75>'5@.56=C% A3,.8.&9% ?53,.57% 7% @&;:5'% ,D38D,=.5'%

656=59.&&% 7% 6508=,.&&% 65% 6B565?.56=CF% :% 6,'5756B1,'8.8.&F% 5?86B80&7,F=% 7465:-F%

2MM8:=&7.56=C% B3&% 8D5% &6B51C>57,.&&% 7% :,086=78% =5B1&7,% 7% @&;:56=.4A% 38,:=&7.4A%

;7&D,=819A(

p'8F=69%;,..48%qrs%5%3,?5=,A%6B8\&,1&6=57%:5'B,.&&%tCella Energyu%B5%65>;,.&F%

=5B1&7,%.,%56.578%?53,.,%,''5.&9%;19%3,?5=4%;7&D,=818K%7.-=38..8D5%6D53,.&9(

#,:&'% 5?3,>5'E% B35,.,1&>&357,7% 768% 65?3,..48% ;,..48E% '5@.5% >,:1F0&=CE% 0=5%

68'8K6=75 ?53,.57% &% &A% 658;&.8.&K% 9719F=69% 2MM8:=&7.4'% &6=50.&:5'% 2.83D&&E% &'89%

5B38;81<..48% B38&'-G86=7,% .8% =51C:5% B838;% -D1875;535;,'&% &% ,>5=65;83@,G&'&%

=5B1&7,'&E%.5%&%B838;%75;535;5'(%
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