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< fhdh]gnbb ih”]hlh\e_gghc Z\lhjkdbf dhee_dlIb\hf ih” jm
eZmj_ZlZ Gh[_e _\kdhc ij_fbb "hdlhjz wdhgh;fbrfZiddhd gZmec
knhjfmebjh\Zgu f_Ih*bg_kdb_ ih”oh”u d hp_gd_ m”_evguo \u[jhk!
b mklZgh\e_gbx [_gqfzjdh\ djwelljjzdhkdhc b |_ieh\hc wg_jlbb
| iehwe _dljhklZzgpbyo Z 1zZd _ ij_~eh”  _gu gh\u_ f Ih*bqg_kdb_
dhk\_gguo \u[jhkh\ lhieb\gh]h pbdez H[{hkgh\ZgZ Ibiheh]by
bkihevam |lky ey p_e ¢ [_gqfzZjdbg]Z HibkZg ikhgZ2Zggcac PWG\
dhfie_ dk dZevdmeylhj ©OHp_gdZ m]e_jh~rh_fdhklb [ _ggfzjdb
wg _jl]bb gZ | _ieh\uo we _dljhklZgpbyo \ Jhkkbckdhc INNK _jZpbb?
ijZzdlbg_kdh_\g_"~j_gb_ dhlhjh]h iha\hebl kha~Zlv gZ~_"gmx bgnt
"ey \g_"j_qglogbfeh\ m]e jh~gh]h j_ ]Jmebjh\Zgby \ we _dljhwg_j]_|I
Hij_ ~ e _gu wlZehggu_ agZg_gby m~ _evguo \u[jhkh\ iZjgbdh\uo |
Ibiheh]bb LWK Z 1Zd _ agZg_gby m~ _evguo \u[jhkh\ iZjgbdh\t
i_jki_dlb\guf gbadhm]e_jh*dlo§y b dglweghhp_gdz i_jki_dlIb\ baf_g._
mjh\g_c [_gqgfzjdh\ \ aZjm[_"guo kbkl_fZo IljhZgZebabjh\Zgu i_j!
ijhba\h~klI\Z wg_jlbb gZ jhkkbckdbo LWK b \ fbj_ “ey jZaguo kp_
11 >ZgZ hp_gdzZ fbjh\uo |_g”~_gpbc \ hgggkidbuadu]phekih\\ hl
ijhba\h~kI\Z wg_jlbb gZ |_ieh\uo we_dljhklZgpbyo ”"ey jZag
i_jki_dlb\m ~h 11

M>D
s D
,6% 1
a PWGWN=:M ©GBB ©PWII?2


https://ru.wikipedia.org/wiki/C_%D0%B2_%D0%BA%D1%80%D1%83%D0%B3%D0%B5

lj_"bkeh\b_

DebfzZlbqg_kdzy | _fzZlbdz \h fgh]lhf hibjzZz_Iky gz f_ljb
m]e_jh~h_fdhklb ijh*mdpbb b mkem] JZajZ[hldZ 1Zdbo f_Iljbc
ijh"\bgmezZkv b fghlh_ m " _ k”_eZgh GhiybkyZvkdizZdbkeadzbf[ IBtbd
b bgkljmf_glh\ “ey hp_gdb m]e xfjwighkihke[ "Za[_ "ZIlv g_\_jguc
l[jZzdlh\Zgbc b bgl_jij_IZpbc “Zjdbo “bkdmkkbc ih ih\h"m Ih]h d:
jZkg_lu ~“hklh\_jgu b h Ihf gZzkdhevdh hkljh klhbl Yhihtkkfrbo \_jb
ljiZfhlguc [_gqgfZjdbg] dhjj_dlguc khihklZ\bl_evguc ZgZeba bf__
agZq_gb_  Hkh[_ggh \Z'gh h[_ki_qg_gb_ \hafh ghklb ijh\_~ _gh
ZgZebaZ hljzke _\uo [_gqfZjdh\ ey ijhba\h?kI\Z wg_j]l]bb gZ | _ieh
LWK \ kikhkkdNc ~ _jZpbb k ihdzZzazl_eyfb f_""mgZjh~guo azZjm][_
[ ggfZjdbg]Z ih m~_evguf \u[jhkZf iZjgbdh\uo ]Zah\

ljyfu_ \u[jhku ijb ijhba\h~klI\_ we_dljbg_kdhc b |I_ieh\hc wg
yleyxlky h~gh\j f ggh dhk\_ggufb \u[jhkZfb hl Ibkghkdht\Zgby
|_ieh\hc wg_jlbb ijb ijhba\h”kl\_ rbjhdh]h ki_dljZz ijh"mdpbb b
hkh[_ggh \ukhdZ ZdImZevghklv jZajZ[hldb dZevdmeylhjZ ~ey hg
[ ggfZjdbg]Z ijhba\h”"klI\Z we _dljbg_kdhc b | _ieh\hc wg_j]lbb g
N_"_j&Zlp

>7ZgZy dgb]zZz gzZibkzZgZ gZ hkgh\_ hilg_Ih\ ih~"Thlh\e_gg
N_ " jZevghlh Jhkm~ZjkI\_ggh]lh Z\Ihgxghhgokke “h\ghbhyevkdbc
bgklblm® _glj wdheh]bg_kdhc ijhfure_g3g(\=ikMe&bBBLB W IR
P _gljhig _jlhwnn_dIbAYhkidbHHH ©P W-G,WN

< jZ[hl_ knhjfmebjh\Zgu f_Ih*"bg_kdb_ ih"oh”u d hp_gd_ m~*
iZjgbdh\uo ]Zah\ 1= b mklZgh\e_gbx [_gqfZjdh\ "ey m”_evguo
\ujZ[hld_ we_dljbg_kdhc b |_ieh\hc wg_jlbbh_d&h LWHK gh\uzd _
f_Ih*bgbkdih*oh”~u d hp_gduodhk\hd¢h\ Ihieb\gh]l]h pbdezZ H[hkgt
Ibiheh]by LWK dhlhjZy bkihevam_|lky "ey p_e_c [_gqfZjdbg]Zz G:
hldjuluo "Zgguo “ey nhjfbjh\Zgby \u[hjhd LWK ihkljh_gu j_ij_a_g
[ _ggfzZzjdbgl]Z "ey mZkengdowg_jlbb W md[jekbu = gZ jhkkbckdbo
LWK gZ ijbjh~rghf ]Za_ m]Je_ b fZaml_ dhlhju_ azZl_f [ueb \kljh
dhfie_dkgqfZjdddy.K

< jZ[hl_ hibkZg kha~Zgguc iPWEWNuc dhfie_dk dZevdmeylh
©Hp_gdZ m]e_jh*h[ fdhkZhdbg]Z ijhba\hvtgl\j]lbb gz | _ieh\uo
we dljhklZgpbyo \ Jhkkbckdhc N_~ jZpWhicrey btefAdibginjh\gy
wnn_dlb\ghklb LWK dZd ih m”_evguf \u[jhkZf iZjgbdh\uo ]JZah\
m~_evguo jZkoh”h\ ItilebjA]j2ZWiguc dhfie ~dl bdh Ze]hjblfu
ihal\heglx_ h[_ki_gblv khihklz\bfhklv k [_gqfzZjdzfb bkiheva
f ""mgZjh~gufb kbkl_fzfb 1Zdbfb dzZd kbkl_fu FW: b ?K |z
hi* _evguo kljZzg \dexqZy Dblzc Ijzdlbg_kdh_ \ghfjegdkZijh]jz
;_gqfzjddd¥Kha\hebl khanrZlv gZz~_"gmx bgnhjfZpbhggmx hkgh\m
f oZgbafh\ m]Je _jh”gh]h j_Jmebjh\Zgby \ we _dljhwg _j] _Ibd_ Jhkk

< jZ[hl_ hij_~_e_gu wlZehggu_ agZq_gby m”_evguo \u[jhkh\
"ey \u[jZgghc IbihehibZdHWKagZq_gby\mfjh&whgudjgbdh\uo JZah\
ih gh\uf i_jki_dlb\guf gbadhm]e_jh~guf |_ogheh]byf b ~ZgZ hp
baf_g_gby mjh\g_c [_gqgfZjdh\ \ azZjmljh\g®ogkZklZzéba i_jki_dlb\



jZa\blby ijhba\h”kI\Z wg_jlbb gZ HkiZhpby ave JhlkkbckdpbbN_~»
b \ fbj_ “"ey jApgwd&ijb \ ~h 11 ;ueb \uyle _gu hkgh\gu_ nzdlh
hij ~ eyxsb_ i_jki_dlb\gmx ~bgzZfbdm ihlj_[e_gby b ijhba\h”kl
| ieh\uo we_dljhklZgpbyo >ZgZ hp_gdZ fbjh\uo |_gkhygpbc \
iZjgbdh\uo ]JZapAblaNh” "kI\Z wg_jlbebth\gud Iwe _dljhklZgpbyo “ey jZa
kp_gZjb_\ gz i_jki_dlb\m 4h

>7Z9ggZy dgbdZgguc fzZl _jbzZe "~ey wdki_jlgh]l]h khh[s_kI\Z b
ijbgbfzZxsbo j_r_gby ”"ey klm”~_glh\ b “ey lkyodedlfizlbgl kdkm _
ih\_kldh

> H Kdh[_e_\

>bj_dlhN_" jZevgh_ ]Jhkm~ZjkI\_ggh_ Z\lhgh®@Emegmhj_ "~ ¢
bkke "h\Zl_evkdbcc®gklpwdlheh]bqg_ _kdhc ijhfure_d¢ghc iheblbdb
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AZf_Kklbl_ev ~bjNdIhjgZevgh_ ]Jhkm~ZjkI\_gghmaqgZ\Thgdhlbgh _
GG ZmglgkkehVZ| evkdbgklbbmICP _glj wdheh]bqg_kdhc ijhfure_gg
iheblbdb



HleZ\e _gb _

<\_"_gb_

L _jfbgu b hij_~_e _gby

H[hagZq_ghby
Hkgh\gu_ \u\h”u
=jZgbpu | _ogheh]bqg_kdbo i j hipb &Mk |
wg_jlhghkbl_e_c gZ I_iemkl& gyeb ydd
F_Ih~u jzZkij_~_e_gby azljzl Ihieb\Z b
ijhba\h”~kl\h wg_jlhghkbl _e_c¢ gZ
we _dljhklZgpbyo
F_Ih~bg_kdb_  hkgh\u kbkl_fu [ _gqf
m~”_ _evguf jZkoh”~Zf wg mTble\bgewf \u[jhkZ{
F_lh~"bdZz [ _ggfzzdbgdjh]jzffgh]lh dhfdk
dZevdmeylhjZz ©;_gqfZjdbg] LWK?
AZjm[_"gu_ kbkl_fu [ _ ggfZjdbg]Z ih
jZkoh~Zf wg_j]bb beb m~_evguf \t
gZ _"bgbpm ijh mdpbb | _ieh\uo we _dljh
;_gqfzZjdbg] ih wg_jlhwnn_dlb\ghklb b lim
ijhba\h~klI\Z we _dljhwg_jlbb gZ LWK
Ilhl_gpbZe kgb _gby m”~_evguo \u[jhkh\ I
:gZeba i_jki_dlb\ ijhba\h”~kI\Z wg_j]bb
jZaguo kp_gZjb_\ ~h 1]]
Hp_gdzZ I_g”~_gpbc \ h[eZklb \u[jhkh\ iZ]
hl ijhba\kI\Z wg_jlbb gZ |_ieh\uo we_
Ney jZaguo kp_gZjbh_j\ki_dlb\m ~h 11
L ogheh]bb dhf[bgbjh\Zgghc \ujZ[hldb w
b | _iehlu gz 1_ieh\uo we_dljhk]jZgbp
| _ogheh]bg_kdbo ijhp_kkh\ ijhba\h”~kl\Z
gZ | _ieh\uo we _dljhklZgpbyo
H[{sb_ iheh  _gby
Hkgh\gu _ ihdzZzazl _eb wnn_dlibVNehkul
we _dljhklZgpbc
| _jki_dlb\gu_ |I_ogheh]bb ijhba\h?kI\Z w¢
| _ieh\hc wg_j]lbb gz | _ieh\uo we_dljhklZz
Kh\_jr_gkl\h\Zgb_ Im]jZbgguo b iZjhla
mklZgh\hd =LM b I=M Bkihevah\Zgb_\
klhjZzgby =LM
ljhba\h~kl\h oheh”Z gZ [Za _ ]Zah
iZjh]l]Zah\uo mklzZnhbledazpby |_iehlu hl:
]Zah\ ihke_]Zah\hc Imj[bgfth*me HPOE :;0O
F Ih~u jZkij_~_e_gby azljzl Ihieb\Z b
ijhba\h”~kl\h wg_jlhghkbl_e _c gZ
we_dljhklZgpbyo
F_Ih~u jZkij_~_e_gby aZzZljz!l IhjikbaXh gk
we_dljhwg_jlbb b I_ieh\hc wg_jlbb \ Jhk
celhjblf jzZkq_1Z m~_evguo jZkokhZh\g
we _dljbg_kdmx b I|I_ieh\mx hhWigkd&Zx fm>
| ieh\uo we_dljhklZgpbc ih nbabg_kdhf
:e]lhjblf jzkq_1Z m”~_evguo jZkoh”h\



we _dljbg_kdmx b |_ieh\mx wg_jJbx h
| ieh\uo we _dljhklZgpbc ih ijhihjpbhgZme
>jm]b_  f_Ih~u jZkij_~_e_gby azljzl
ijhba\h~kl\h we _dljhwg jigdbhc wg_ P]ibkokk
F_Ih~u jZkij_~_e _gby azljzl lhieb\zZ gZz
we _dljbg_kdhc b I _ieh\hc wg_jlbb \ azZjn
FW:

(XURPQ (QYLURQPHQWDO $JHQF\
F_Ih™ K<:F

=_ifZgby

BlZeby

NjZgpby

<_ebdh[jblZzgby

KR:

DblZzc

AZjm[_"gu_ kbkl_fu [ _ ggfZjdbg]Z ih
jZkoh~Zf wg_jlbb beb m”_evguf \u[jhlbpft
ijh mdpbb | _ieh\uo we _dljhklZgpbc
Hkgh\gu_ azZjm[_"gu_ [kbkdfZudbg]Z
Kbkl_fz f_"kljZzgh\h]lh [_gqfzjdbg}z,(¥
(PLVVLRQWDFWRU

Kbkl fZ [_gqfzZjdbg]Z m”_evguo \u[jhkhk
©Kjz\gbl _evguc ZgZeba \u[jhkh\ r 2ZI
dijmig_crbo ijhba\h?*bl_e_c we_dljhwg_j]
Kbkl fZ [_gqfZjdbg]Z ijhba\h”"bl_e_ ¢ we
Dblz _

Lj_[h\Zgby d bkoh~guf "Zgguf bkihevar
kljZzgZo ijb hp_gd_ m”_evguo \u[jhkh\
jZkoh”~h\ wg_jlbb g4n _itbgaph”*kl\Z wg_
| ieh\uo we _dljhklZgpbyo \ p_eyo
dZevdmeylhjz

Lj [h\Zgby F=WBD b gZpbhgZevgh
Zgljhih] _gguo \u[jhkh\ I=

Lj [h\Zgby FW:

Lj [h\Zgby ?K b *ym]bo kljZg

Lj_[h\Zgby d kbkl_fzfligw]h _[dgqfZjdbg]Zz
'gZeba bf xsboky NZgguo ih
we_dljhklZgpbyf

KlZzg~Zjlgu_ nhjfu klZlbklbg_kdhc bgnhijf
Ko_fu | _iehkgZ[ _gby

K\ _~ gby hilh\uo b | _jjblhjbZevguo ]_
dhfiZgbc

>Zggu_ Zgd_I| ey nhgitoyhBLK G>L

F _Ih~bgq_kdZy hkgh\zZ kbkl_fu [_gqfZjd
jZkoh”~h\ wg_jJbb b m~_evguo \u[jhkh\ I=
F_Ih~"bdZ [_gqfZjdbg]Zz

H[{sb_iheh _gby

Lbiheh]l]by LWK ?7ey p_e_c¢ [_gqfZjdbc



lhieb\Z b ih IbiZf ]_g_jbmmx{&igdr\hd
l[jb\_~ gb_ ihdZaZl_e ¢ m”~_evguo jZkc
m~_evguo \u[jhkh\ I=\ khihklZ\bfuc \b"
Hkh[_gghklb [_gqfZjdbg]Zz "ey hlI™_ce
ijhA"mdpbb HIljZkeb

Hij_~ e _gb_ wlZehgguo agZq_gbc
F_Ih~"bdb hp_gdb m{Zlelgtt\ wg_j]bb b r
\u[jhkh\ 1=\ ijh]jZffghf dhfie_dk_ ©;_ gk
LWK?2

Hp_gdZz dhk\_gguo \u[jhkh\ | = ik
ijhp_kkzfb ~h[uqgb i_j_jZ[hldb b 1jzZg
lhieb\Z gz LWK

F_Ih*bg_kdb_ ih”oh”u b bklhgqgbdb ~Zgg
Hp_gdZ gZ hkgh\_ ~Zgguo GZpbhgZevgh
Hp _gdZ gZ “"Zgguo fh™_ebh, PSR/ N |I=
Ko_fZ ZgZebaZ ih ijbgpbim ©jmkkdhp _fg
k bkihevah\Zgb f fZljbpu iheguo dh
jZkoh”~Z wg_jlbb \ LWD

KjZz\g_gb_ hp_ghd

Hp_gdZ \hiehs_gguo \u[jhikb\ kliFhbl_evlk
L WK

Nhjfbjh\Zgb_ djb\uo [_gqgfZjdbg]Z ih I_o¢
ithdzazl_eyf wg_jlhwnn_dlb\ghklb b n
ijhba\h~kI\Z we_dljhwg_jlbb gZ LWK
Dhwnnbpb_gl iheblaidilefhah\Zgby khieb)\
<k_ LWK Jhkkbb

LWK gZ ]Za_

LWK gZ mle_

LWK gZ “jm]bo \b”"Zo lhieb\Z

M~ _evguc jZkoh? lhieb\Z gZ i
we dljhwg _jlbb gZ LWK

<k_ LWKkkbb

LWK gZ ]Za_

LWK gZ m]e_

LWK gZ “jm]bo \b~Zo lhieb\Z

M~ _evguc jZkoh” Ihieb\zZ gz ijhba\h”?
wg_jlbb gz LWK

<k_ LWK Jhkkbb

LWK gZ ]Za_

LWK gZ mje _

LWK ¢gZm]bo \b”"Zo lhieb\Z

>hg Zkoh”"Z we_dljhwg_j]lbb gZ kh[kI\_g
<k_ LWK Jhkkbb

LWK gZ ]Za_

LWK gZ mle_

LWK gZ “"jm]bo \b"Zo Ihieb\Zz

M~ evgu_ ijyfu_ \u[jhku iZjgbdh\uo
ijhba\h~kl\_ we_dljhwg_jlbb ho\ZzZl



<k_we_dljhklZgpbb Jhkkbb

<k_ LWK Jhkkbb

LWK gZ ]Za_

LWK gZ mje _

LWK gZ “"jm]bo \b"Zo Ihieb\Zz

M~ evgu_ ijyfu_ \u[jhku iZjgbdh\uo
ijhba\h~kI\_ | _ieh\hc wg_j]lbb gZ LWK h
<k LWK Jhkkbb

LWK gZ ]Za_

LWK gZ mje_

LWK gZ “"jm]bo \b"Zo Ihieb\Zz

M~ evgu_  ijyfu_ \u[jhku iZjgbdh\uo
kmffZjgmx \ujZ[mendljbg_kdhc b |_ieh\h
gZ LWK

<k_ LWK Jhkkbb

LWK gAa ]z

LWK gZ mje _

LWK gZ “"jm]bo \b"Zo Ihieb\Zz

M~ evgu_ ijyfu_ dhk\_ggu_ b \hiehs ¢
I= ho\Zl

<k _ LWK bwek dljhklZgpbb Jhkkbb

LWK gZ ]Za_

LWK gZ mje _

LWK gZ *"pm\Jd*Zo Ih\i2

F_"kljZzgh\u_ djb\u_ [_gqfZjdbg]Z FW: *
\br"Zf bkihevam_fh]lh Ihieb\Zz

IhdZazl_eb b bklhgqgbdb bgnhjfZpbb

M~ evgu_ \u[jhkwgXH_g_jZpbx we_dljhw¢
Djb\Zy [_gqfzZjdbg]Z FW: gy Kid v g uloWw K
Djb\Zy [_gqfzZjdbg]Z FW: "y HBAah\uo LW
Djb\Zzy [_gqfZjdbg]Zz FW: ifeXKHLWK
g_nl_ijh*mdlZo

Djb\Zy [_gqfZjdbg]Z FW: "y KAMVK gZ hlo
Djb\Zy [_gqfZjdbg]Z FW: "y KAgK [bhfkZk
Djb\Zzy [_gqfzZjdbg]Z FW: ih ~egH \k
we _dljhklzZgpbc

M~ evgu_ \u[jhku &H kmffZjgmx ] _9.
we_dljbg_kdhc b |I_ieh\hc wg_j]lbb
Djb\Zy [_gqfZjdbg]Z FW:"egy KiHhevguo L
Dijb\Zy [ _gqdEg]Z FW: ith 'Key |]Zah\uo LW
Djb\Zy [_gqfZjdbg]Z FW: ifeKHLWK
g_nl_ijh~mdlZo

Djb\Zy [_gqfZjdbg]Z FW: "y KMVK gZ hlo
Djb\Zy [_gqfZjdbg]Z FW:"ew KMVK gZ [bh
Djb\zy [_gpfzg]Zz FW: iIKH 7~ey \k
we_dljhklZgpbc

M~ evgu_ \u[jhkw I= gZ kmffZjgmx ]_
we _dljbgq_kdhc b | _ieh\hc wg_j]bb

(@}



Mqg_ | ijhgbo I= 1ijb hp_gd_ m~”_evguo
wd\b\Ze gl_ KH

;_gqfzZjdb \ kbkl_f_ Ihjlh\ebgd\RL4fbku I:
Dblz

;_gqfzjdb \ kbkl_f_ IThd\wV&lHb gZ \u[jhku
?K

KjZ\gbl_evguc ZgZeba j_amevlZIih\ [_g
LWK Jhkkbb ijb bkihevah\Zgbb jhkkbckd
f_ Ilh"bg_kdbo ih”oh”h\ d hp_gd_ m”"_
iZjghh\uo ]Zah\

Ihl _gpbZe kgb  _gby m\W]elvignuol= gZ LWK
Hkgh\gu _ f jhijbylby ih kgb™ _gbx
i1Zjgbdh\uo ]Zah\ gZ LWK

Hp gdzZ i_jki_dlb\ baf_g _gby mjh\g_c
LWK \ aZjm[_"guo kbkl_fZo

| _jki_dlb\gu_ mbh\ [_gqfZjdh\ ifh_ewglL
\u[jhkZf I= g o we _dljhklZgpbyo

| _jki_dlb\u ijbf_g_gby |_oghgebdylbh WK
ljhlghau \u[jhkh\ iZjgbdh\uo ]Zah\ hl i
wg_ jlbb gZ LWK gZ i_jki_dlb\m]1h Jhkkt
fbj

Jhkkbck®Zy jZpbb

| _jki_dlb\u jZa\blby ijhba\h”~kI\Z wg_j]bt
we_dljhklZgpbyo

HnbpbZevgu_ ijh]jghau 1jZ\bl_evkI\Z JN
ljhJghau bgklbImlh\ J:G

ljh]Jghau JW:

ljhl]gha PWGWN

AZjm[_"gu_ ijh]ghau

Hkgh\gu_  nZdlhju hij N eyxsb_ i_]j
"bgzZfbdm ihlj_[e_gby b ijhba\h”kI\Z we_
lhieb\guo LWK Jhkkbb

1Zjzf_lju wdhghfbg_kdhc Zdlb\ghklb

P gu gZ we _dljhwlg plgung]e _jh~
Hp_gdb i_jki_dlb\ghc "bgZfbdb \u[jhkh\

= _g_jZevgZly ko_fz jZaf_s_gby
we_dljhwg_j]_Ibdb ~h ]h~z

ljhjghau bgklbImlh\ J:G

JW:

PWGW;N,

FW:

FWKR:

Hkgh\gu_  nZdlhju hij ~ eyxsb_ i1_j

AbgzZfbdm \u[jhkhhIIE_ g_jZpbb wg_jlbb
Jhkkbb

Fbj

| jki_dlb\u jZa\blby ijhba\h~kI\Z wg _j]bt
we _dljhklZgpbyo



F_""mgZjh™gg_j]_Ibqg_kdh glkl\h

Fbgbkl _jkliI\h wg_j] _Ibdb KR:

ES

%ORRPEHUJ1()

(QHUGDWD

"19

BGWB J:G

JW:

KjZ\g_gb_ h[t_fh\ ijhba\h”*kI\Z we_dljhw
\ fbj "ey jZaguo kb_9gZj

Hkgh\gu_  nZdlhju hij " eyxsb_ i_]j
"bgZfbdm ijhba\h”"kI\Z we_dljhwg_j]lbb g
Hp_gdb "bgzZfbdb \u[jhkh\ hl | _ieh\uo we

KjZ\g_gb_ ijh]lghaguo hp_ghd \u[jh&h)\ZIp
we _dljhwhbjyzZz LWK ~ey fbjZz

Hkgh\gu_  nZdlhju hij N eyxsb_ i_]j
"bgzZfbdm \u[jhkh\ I= hl ijhba\h?kI\Z we
gZ LWK \ fbj_

ljh]jZzffguc dhfie_dk ©;_gqfzZjdbg] ijh
wg_jlbb gZ | _iemdudljhklZgpbyo?
HibkZgb_ hjjzffghlhdhfie_dkzZz ©; _gqfz
ijhba\h~klI\Z wgggdbieh\uo we _dljhklZgg
GZijZ\e_gby jZa\blby ijh]jzffgh]h
©;_gqfzjdbg] LWK?



<\_"_gb_

Jhkkby \ayeZ pky&Zl[yevkli\h “hklbgv m]e_jh”ghc g_cljZevgh
]h*Mm? ghuc hij_~ ey fuc gZ gZpbhgZevghf mjh\g_\deZ” ij_"iheZ
gbkluo \u[jhkh\ iZjgbdh\uo ]Zahk gzhigpkigl_evgh mjh\gy? ]h”rz
ljbgylb_ N_”" _jZevgh]lh azZdglgg _@bilh) hdjjhkh\ iZjgbdh\uo JZah\2 hl

]hrzZ azZehhbegh\u ~ey nhjfbjh\Zgby ghjfZlb\ghc [Zau ih j_]me¢
ANyl _ehvklb b hlqg_Ighklb ij_7ijbylbc ih \u[jhkzZf I= KlZIvy wlh]h
ih hljZzgbg_gbx \u[jhkh\ iZjgbdh\uo ]Zah\2 \dexqZ _|

X Jhkm”ZjklI\_gguc mqg_I| \u[jhkh\ iZjgbdh\uo ]JZah\

x mklZzgh\le_gb\u@ iBdZazZlhdjZs gby \u[jhkh\ iZjgbdh\uo ]JZat

X ihA™ jdm \ khhiI\_Ikl\bb k azZdhgh”~zZl_evkl\hf Jhkkbckd
ANyl _evghklb ih khdjZs _gbx \u[jhkh\ iZjgbdh\uo ]JZla&s\glhbym\ ebo
iZjgbdh\uo ]Zah\

MklZgh\e _gb_ p_e \uo ihdZagbye \wu[jkkdhjZsl= b ijbgylb_
j_r_gbc hZagigbhb ihA™ _j°db "he gh hibjZlvky gZ \hafh ghklv hp_gt

f IhAbd_ b khihklZ\eylv ihdZaZl_eb m”_evguo \u[jhkh\ 1= dZ
ij ~ijbhpyfb 1Zd b \h \j>éygwlih]h gm gh qlh[u kbkN fZghhkmA"Zjk
mqg_1Z \u[jhkh\ I= kh”_j1WZéZug_&Zéhj ~Zgguo WIhl gZ[hj aZ\bkk

Zjobl _dIimju kbkl _fu [_gqfZjdbdlZIve Ni ~ jZevgh]l]h azZdhgzZ O©F
hljZgbq_gbb \u[jhkh\ iZ]jgbdk\f\ kad Zz@Rglk \u_ ihdZaZzZl_eb khdjzZs_
\u[jhkh\ izZjgbdh\]Zah\ 7~ey hljZzke_c wdhghfbdb Jhkikibckdhc
mqgblu\Zxlky ijb mklZgh\e _gbb \ JThkm~ZjkI\ _gguo ijh]jzffZzo Jhkkl|
ihdzazl_e_c jzZa\blby hljzke_c¢ wdhghfbdb bhkkbckdhpg N_~
]hkm~ZjklI\ _ggh]h mijZ\e _gby? K1jZ-lw pihythdk tkpithZ le v gjtz a\blby
Jhkkbckdhc N_"_jZpbb k gbadbfb hipjdh KZeh\N2jybd*z]H*MZZeh
dhebq_kI\_gguo ozjzdl_jbklibd b Ihevdh ~h ]hrzZz WIh g_ iha)
"hjh guZjtlu gb "ey wdhghfbdb \ p_ehf gb ey hI* _ekpuo\k _dlhjl
p_e \hf kp_&Zjjblb Jlmje jh~rgZy g _cljZevghklv g_ ~hklb]Z _Iky
Qlh[u mijz\eylv ~hklb" _gb_f p_e_ \uo ihdzZaZl_ e _c g_hJ
bgkljmf_glu fhgblhjbg]Z p_e_\uo aZhgagb b kKidy gthadj we _dljbqg_kd
b |l ieh\hc wgMKIbizgZ\eb¥dlggu _ p_e AdghbayZih kgb  _gbx \u[jhkh\ ~e;
\k_o ij_"ijbyibceb”_jh\ b ZmlkZZehjjhin~*mdlib\gh >ey nhjfbjh\zZgt
bgr"b\b"mZevguo aZ”~"Zgbc “ey dhgdj_Iguo bklhtgtbjb\Z o jZpb
"hklb® _gby g_h[oh”~bfu bgkljmf_glu [_gqbajdiZgho bidkihmf glh\
yley |ky dZevdmeylhj ijh]jZffguc”edhfirep dkdb m]e_ jh”~h_fdhk
[ gqfZjdbg]Z ijhba\h”klI\Z wg_j]lbb gZ | _ieh\uo we_dljhklZgpbyo
<ukhdzy ZdimzZevghhldbjZajevdmeylhjZ ~ey hp_gdb m]e_jh
[ _gqfZjdbg]baiptkl\Z wg_jlbb gZ I _ieh\uo we_dljhklZgpbyo LWEk
N "~ jZpbb hij_~ ey |Iky gh g_ h]jZgbqgb\Z_Iky ke_"mxsbfb nzdl
X ;_a azZf_lgh]lh kgb  _gby \u[jhkh\ b=I\iewewgljh Ibd_azZ”"Zq
\uoh”Z gZ m]e_jhrgmx g_cljZevghklv dv g _evYhyYm >eyblp_e c

1MdzZa Ij_ab”_glZ Jhkkbckdhc N_"_jZpbb hi h@H/[[jmI\_j " Mhydbb DebfZlbgq_kdhc ~hdljbc
Jhkkbckdhec N_~_jZpbb?

2 <lhjhc hij_~_ey fuc gZ gZpbhgZevghf mjh\g_ \dezZ” Jhkkbckdhc N_~ _jZpbb \ jzfdZc
khleZr_gby hdzZ[j*_ 1hANAN \lhjhc HGMB¢
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\u[jhkh\ \ we _dljhwg_j] Ibg_kdhf k_dlhj_ Jhkkbb y\gh hljZ Zx
ihijz\db d n_"_jZevgufHizZzwbgdfjloewg_jb EfdhPjBg_gbw[j\hkh\
iZjgbdh\uo ]Zahdhlhjuo hij_~_e_gu 1Zdb_dhwvgiyhlbybdgdlkRibY
iZjgbdh\uo ]Zah\ d\Zebnbpbjh\Zggh]h ]_gdjjbwmrbpbh g[t\ud]BEKkh\
iZjgbdh\uo ]Zah\ wg_j]lmkékjhfguc, kigf®d_ b dhk\_ggu_ \u[jhku
iZjdwdh\uo ]zZatthk\_ggu_ wg_j]l Ibg_kdb_ \u[jhku iZjgbdh\uo
F_Ih*heh]bx bo hp_ dhévdh ij_~klhbl mklZgh\blv >ZggZy jZ[hlZ 1
\Z'ghc \_ohc gZ imlb jZajZ[hldb wlhc f_Ih~heh]bb

>ey \\_" gby f_ozZgbafh\ m]Je_jh”gh]lh j_]1meébeh\gmb v \the bg ¥Z k
\u[jhku ”"ey LWK Ij_ [m_Ilky dzZqg_KR_ ¢§odyfzZkdtkglgZgfZjdbg]
wg_jlhwnn_dlb\ghklb b m]Je_jh~rh_fdhklb LWK fh™ _I rbjhdh ijbf_g}

X hij_~_ e _gby wlZehgguo |_ogheh]bc b ijhba\h”kl\_gguo ij
GIL

Xx hp_gdb dhk\_gghuloh\uilj ho\ZImijhfuey gghklb IjZgkihjlZz
a"Zgbc b "jm]bo k_dlhjh\

Xx hp_gdb ihlZg®dbkgb  _gby m” _evghlh ihlj [e_gby wg_j]bb
\u[jhkh\ I=

Xx mklZgh\e _gby p_e _\uo ihdzZazZl _e_c wg_jlhk[_j_~_gby b kh
I= b beb ihjh]l]h\uo agXpgkhgbfi@do j_ ]mebjh\Zgby gbadhm]e_jh~guo |
ijbgpbi ©gZb[hevr__ [j_fy kiklEMsbgZ

x \urZgb k_jlbnbdzZIlh\ wdheh]bq_kdbo ozjzdl_jbklibd 7ey
fZl _jbZeh\

X jZajZ[hldb dhjihjzZzlb\guo beb hljZzke_\uo kljzl_]lbc b ~hjh"
ihlur_gby wg_jlhwnn_dlb\ghklb b mkdhj _gby ~ _dZj[hgbaZpbb

x fhgblhjbg]Zz "hklb  _gby p_eZddoé_e_rchd mklZgh\le_ggu
dhjihjzlb\gufb beb hljzke _\ufb kljzl_Jbyfb b “hjh gufb dzZjlzZfb

X jZajZ[hldb iZzd 1z f_j iheblbdb ~ey jZkrbj_gby jughgguo gb
wnn_dbmo | _ogheh]bc

X k[ulz gbadhm]e_jh~ghc we_dljhwg_j]Jbb b |I_iez "ey wl
khihklZz\bfhklv m~_evguo \u[jhkh\ I= *ey h[_ki_q_gby *“h[jhkh\_klI

Xx \u”_e _gby [_kiezZlguo d\hl khhI\_Ikl\mxsbo dhgljhevguf
[ _gqfzjdzf \ kblkljJhdeb d\hgZfBu[jhku I=

X ih~"Thlh\db hlq_lghklb h[ m”~_evguo \u[jhkZo I= ~ey bfihjl_|j
Ih\Zjh\ \ kbkl_fZo i&%gQuo

x \u[hjZ ihklZ\sbdh\ gbadhm]e_jh”"ghc we_dljhwg_j]Jbb L
]hkm~Zjkl\_gguo b dhjihjZIb\guo aZdmihd

x mklZgh\edglbly jb_\ gbshthm]e_ _jh~ghc ijh*mdpbb \ IZdkhghfb
ijbgylby nbgzZgkh\uo j_r_gbc ih ijh_dlZf wg_jlhwnn_dlb\ghklb bel

Rbjhdbc jZa[jhk ihemq_gguo ih jZaguf f_Ih*"bdZf hp_ghd m
we_dljbgq_kdhc wg_jlbb \ Jhkkbb gblvh@\healyltklghemgby h Ihf
gZkdhevdh ©a_e _ghc? kgZhkkéyp lleyn[hdh mdhj gbehkv fg _gb_

”"H \g_k_gbb baf_g_gbc \ hl* _evgu_ aZdhgh”Zl_evgu_ ZdHuabphlevgkdh k]l " ¢Zpbb
jZaf_s_gby bgnhjfZpbb h ih~AJhlh\d_ ghjfZlb\guo ijZ\h\uo Zdlh\ b j_amevlZIZo bo h[km"
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mle_jhAh_fdhklv __ we_dljhwg _j] _Ibg_kdh]h k® ddhjgmihthevgh
klhjhgu ieZlnhjfz 2XU :RUKeG L @Z' P Us Z [| g _gv hdilkc
mle_jh~h_fdhklb ijhba\h"kI\Z we_dljhwg_jlbb<gJhkkbbhAm ]&2
WIlh agZqgbl_evgh ij \urZ_ | agZgq_gby dhithju_ m|@2aw\g=bl FW:

g _dhlhju_ jhkkbckdb_ wdki_jlu M” _evgu_ \u[jhkzZdx&bomgkZgh\h

bkdhiZ fhielb\_ \ jzkq_|_lhevdh gZ we_dljhwg _jlbx hl LWK ~ey
jZ\gufB38]&2wd\ dgl [_a \ug_1Z jZkoh”Z lhieb\Z gZ ijhba\h~kl\h
LWP?DhgkhjpbmZe hp_gdm gZ I "eyl&WH\ dgl k \uqg_Ihf

jZkoh~Z bhZe gZ ijhbRN\h | _iezZ g2 EWPgmebgZ b ~j ~Zxl hp_g
450 1&2wd\ dgl*rey ]Zah\uo bwd\]&8l"ey m]lhevguo LWK “ey |j_o0 I

ho\ZIzf %4 >ey Z]j_lbjh\Zgguo m~_evguo \u[jhkh\ 1= \u[jhku
hlg_k_ggu_ d ]JbogveZgbhwggdb\k_o dpotkkddgeg PWGWW | hp_gdm
341]1&32wd\ dgl \ 5] Rbjbgdbgz b ~j ~Zxl hp_gdb ih ] _g_jbjn

dhfizgbyf \ ~"bZizZahg ]&2wd\ deP < :leZzk_ bg\_klbpbc -jhkkbckd
dblZckdh]h wg_j] Ibg_kdh]h khljm guq@ k2@ &gty az 1]
Ex[bfh\Z ~Z | hp -gdm&2wd\ dgd f_|Ih” hp_gdb g_ mdZaZg Wlh
\ur_ hp_ghd 2XU :RUOG LQ 'DWD b (PEHU Jhkeydh\ b ~j "Zxl rk
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hloh”"ysbo ]Zah\ ihke_ ]Zah\hc Imj[bguMVPBKk\ujZ[ZIu\ExI
hlimkdzZx! ihlj _[bl_eyf dZd we _dljbg_kdwg_jllda b | _ieh\mx
3.L_ieh\u_ we _dljhklZgpbb h[hjm~h\Zggu_ iZjh]Zah\ufb
I=Mwg _jlh[eHdhIhju_ ih~jZza” _eyxlky gZ

I=Mwg _jJh[ehdb k dhg”_gkZpbhggufb iZjhleMDWKj[bgZfb
LZdb_ iZjh]Zah\u_ we _dljhklZgpbb \ujZ[ZIu\ZxIl_kkewWlimkddR] ihl
we dljbg_kdmx wg_jlEx jbk

I=Mwg_jlh[ehdb k | _iehnbdZpbhggufb iZjh\ufbLW®j[bgZfb
LZdb_ izZjh]Zah\u_ we_dljhklZzgpbb \ujzZ[Zlu\Zx] bewywflidEdzZx! i
we _dljbg_kdmx 1Zd b | _ieh\mx Wwg_jJbx jbk

2 >hdjblbg_kdb_ iZjzf Jjulkilh iZzjZz >D>b_~Z2he_g FIZ diK _ Ki_jzImjz AK
K\_jodjblbqgq_kdb_ iZjzf_Ilju i_j_lj_Ih]lh iZzjz KD> ~Z\e_gb_ Mhfi_jZImpgZ ~h dlk kf
hK Kmi_jdjblbg_kdb_ izZjzf_lju i_j_]j_lhlh izjz ®DZ ~ZAa]lgbkf |_fi_jzImjz ~h

hK < Jhkkbb I_ieh\u_ we_dljhklZgpbb k KDI hlkmlkl\mxl MevljZk\_jodjblbg_kdb_ iZ]j
MKDI ~Z\e_gb_ \ur_ Flz |_dilkjkfmjZ [he_"K < Jhkkbb I_ieh\ulZwebtljkk
MKDI hhkkI\mxl
2 < khklz\ w$1 jlh[ehdZ \oh”bl 1Zahlmj[bggZy mklBghad&ZhkhfdtoleiZfih\Zy Imj[bgZ Ihke
]Zah\hc Imj[bgu hloh”?ysb_ ]Zau ihklméeBalZ\hdhh_eéhlhjhf \ujz[Zlu\Z_Iky iZj AZI_f iZj ba
mlbebazZlhfpkimiz_1 \ hzjhiwmj[hz]j_]zZ1 ]~_ aZ kq_Il wg_jlbb izZjz ijhba\h~blky we_dljh
h[jzahf \ il jlh[ehdZo hkms_kl\ey_|ky “\hcgZy \ujZ[hldZ we_dljhwg_j]lbb h~*gzZ qZzZk
AjmlAY iZjh\uo Imj[hZz]j_]ZlZo









L _iehh[f_gmblbebazZlhj | _iehlu \uoehiguo ]J]Zah\Lih&bh[f>glby hoeZ ™ gby
k>Zlhlh Vha*nbeg[h\hadh”*m\dZZkhku>ufhkhk

Bklhggbd BLK ©K'b]Zgb_ Ihieb\Z gZ djmiguo mklZgh\dZo \ p_eyo ijhba\h”klI\

5.L_ieh\u_ we_dljhklZgpbb h[hjm”*h\Zggu_ "“ba_evgufb mkl:
><K "“bauevge_dljhklZgpbb WIb we_dIxhldZ gybteb ¢xptiZlhieb\_
b gZs_ \k_]h bxlikevam wg_jlhkgZ[ _gby Ijm~gh”*hkimiguo gZk_e
Djhf_ Ih]l]h ~ba_evgu_ we_dljhklZgpbb ijbf_gyxlky dzZd j_a_j\c
bklhggbd wg_jlhkgZ['hilgleygey W ihlj [bl _e_c |_iehlujbBP\hc dZI_]
DzZzd ijZ\beh “ba_evgu_ we_dljhklZzgpbb \ujzZ[Zlu\Zx] b hlimkd
lhevdh we _dljbg_kdmx wg_j]lbx

L_ieh\uo we_dljhklZgpbc dhlhju_ h[hjm~h\Zggu_

dhlehz]j_1Z1Zfb bkihevamxsbfb \ dZq_kI\_ hkgh\gh]h lhieb\z f.
N "~ pbb ijZzdlbg_kdb g_ hklZehkv 1Ih khklhygbx gZ yg\Zjy
nmgdpbhgbjmxl \k_]h fZamlgudl kdWW LWBZfqzZlkdZy LWP
FmjfzgkdzZzy LWP LWP :H ©Dh\*hjkdbc =HD?

DzZd ijZzZ\beh gZ k_]Jh~gyrgbc ~_gvi_§g8&amllhieb\dh\g HMhfk
bkihevam_ Iky dZd j_a_j\gh_ beb jZklhihqgdh m]heely\ho gl2W]JZah\uo

Ih khklhygbx gz yg\BhNVZ h[s__ dhebqg_klI\h |I_ieh\uo we_dlIjh
Jhkkbb khklZ\eyeh _"bgbp Ijb wihf \ kljmdImj_ mklZgh\e gg
| _ieh\hc fghtsklb LWK Jhkkbb ij _h[ez~Zxl| iZjhkbeh\u_ we_ dljhklZg]
Imj[hZ]j_]Z1Zfb2.2)Z[e

X MklZzgh\e_gg4dyjbwge kdZy fhsghkdv LWKF<I \ |hf gbke_
iZjhkbeh\uo | _ieh\uo we dljhklZgpbc k iZjh\ufb Imj[hz]j_]ZIZfl

x Mklzghggzy IhiZy fhsghklv LWK A =dZe q \ Ihf
iZjhkbeh\uo |_ieh\uo we_dljhklZgpbc k ijZjR\iufibAImj[hZEdZe q

LZ[ebpZ MklZgh\e _ggzZy fhsghklv \ujzZ[hldZ we_dijhmwigd jlbb
| ieh\hc wg_j]lbb gZ LWK JhkkBp

GzZbf_gh\Zgb _ ihdZaZI_ey| 21 baf| ]h’\| ]h’\| 1h»

LWK \k_]h ih Jhkkbb

Dhebq_klI\h \k_1h N

MklZgh\e_ggZy we_dljbqg_} F<I

fhsghklv \k_]h \'1q

iZjh\u_ Imj[hZ]j_1Zlu F<I

lh ~

MklZgh\e_lgd&g\Zy fhsghkl =dZe ¢

\k_1h V1 g

iZjh\u_ Imj[hZ]j_1Zlu =dZe ¢

lh ~
2 |hlj_[bl_eb lluiehh gz~_"ghkiehkgzZ[ _gby jza”_eyxlky gZ ljb dzZl_]hjbht i_j\Zy dz
ihlj_[bl_eb g_ "“himkdZxsb_ i_j_ju\h\ \ ih~Zg_ jZkq_Ilgh]lh dhebqg_kI\Z |I_ieh\hc wg_j]bb
\ha”moZ \ hlZieb\Z_fuo ihf_s_gbyo gb _ ghjfZIbfA\gjuo heegydp pdbephgZijBbhfz ~ lkdb_
"hrdhevgu_ mqj_"~_gby k djm]Jehkmlhgguf ij_[u\Zgb_f ~_I_c dZjlbggu_ e _j b b I
ihlj_[bl_eb "himkdZxsb_ kgb _gb_ I_fi_jZImju \ha~moZ \ hlZieb\Z_fuo ihf_s_gbyo ¢
Z\Zjbb ghhe_ _ gZokhth_ b h[s_kI\_ggux"b”ZigbyLj Ivy dZIlzhKkjlZyvgu_ ihlj _[bl_eb

00



<ujZ[hlZgh we_dbjlhw\k jlh | feg d<
V1 q
iZjh\u_ Imj[hZ]j_]1Zlu feg dg
Ih °

Hlims_gh I_ieh\hc wg_jl}bb] luk =d]
Ilhjh\ | _ieh\uo we_dljhklZzg
dhl_guo gZ bo [ZeZgk_ \k
iZjh\u_ Imj[hZ]j_1Zlu luk =d]
Ih ~

Bklhgghbd "Zggu_  ?° _Th~ghlh ZgZeblbqg_kdh]h hlqg 1Z ©Hp_gdZz | _ieh
nmgdpbhgbjh\Zgby | _ieh\uo we _dljbg_kdbo klZgphlc® aZ i_jbh~?

2> lhrgZy \ujZ[hldZ we_dljhwg _jlbb | _ieh\ufb we_dljhklZgj

i_jbhn~ - ]11 khklzZz\bez A -gfeg d<l

< kljmdImj_ \ujZ[hldb we_dljbg_kdhc wg_jlbb LWK 1zd"
iZjhkbeh\u_ 1 _ieh\u_ we_dljhklZgpbb k iZjhbufbelymdhlhjug2\zZf
i_jbh~ - 11 khklzZ\eyeZ A

? _]lh~guc hlimkd |_ieh\hc wg_jlbb k dhee_dlhjh\ I_ieh\uo
Jhkkbb b dhl_evguo gZ bo [ZeZgk_ [N i[peh{zZ\ g A luk

=dZe Ijb wlhf \ kljmidhkdZeh\hc wWwob k dhee_dlhjh\ LWK I|h"_
ij_h[ez"Zx| iZjhkbeh\u_ we _dljhklZgpbb k iZzjh\ufb Imj[hz]j_1ZIZf
i_jbh~ - 11 khklzZ\eyeZ A
L ogheh]l]bg_kdb_ ijhp_kku ijhba\h~klI\Z we _dljhwg_jlbb b |_
wlZihhjb wlihfkhklz\[édx | _ieh\hc we_dljbgq_kdhc klZgpbb ijb ijhb
we_dljhwg_jlJbb b | _iehlu h[yazZl_evgh “he ' gu \oh”blv ke_"mxsb _
WIZzi. Lhieb\gh_ ohayckl\h b kbkl_fZ ihA]hlh\db lhieb\Z d k’'b]Zgb:
GZ wihf wlZi_ hkms_kl\ey Iky ijpZd]imefxafhjgfvgb_ "ey
I\ _j~h]h Ilhieb\Z ih”~]lhlh\dZ d k'b]JZgbx b ih"ZqzZ d dhlehz]j_1ZIz
ljb jz[hl_ 1 _ieh\hc we _dljhklZgpbb gz I\_j~hf lhieb\_ m]
Ilhieb\gh]h ohayckI\Z \oh”yl

X mkljhckI\Z ey jZafhjZ b\Zgby lhieb\Z

X ijb_fghzaljmaghg mkkjhi

X “"jh[bevgu_ mklZgh\db ~ey baf_evqg_gby I\_j2~h]h Ihieb\Zz

x kdezZ”™ I\_j~h]lh lhieb\Zz

x dhg\_c_ju "ey i_j_f_ s _gby lhieb\Z d dhlehz]j_Jzlzf

X kbkl _fZ iue_ijb]Jhlh\e _gby m]e_jZafhevgu_ f _evgbpu "e:
I\_j~h]h Ilhieb\Z "h iuekhkNMgyhdhy

[jb jZ[Ih |_iehc we_dljhklZgpbb gZ ]JZahh[jZaghf b beb "b~c
lhieb\gh_ ohayckl\h \dexqzZ_|I

x ]Zahjzkij_~ _ebl_evgu_ imgdlu =JlI

X ]Zahijh\h”u

x fZamlgh_ ohayckl\h _fdhklb ey o0jZg_gby fZamlZ gZkh
fZamlhijh\h”u
Wl1z2. <h~hih*]hlh\oBfbq_kdbc dbgljblZl _evghc b ih*iblhgghc \h”*u

GZ wlhf wlZi_ hkms_kl\ey Iky ih~]hlh\dZ iblZl_evghc \h”~u ~
b ih~"iblhgghc \h~*u ~ey | _ieh\uo k_I_c¢c WIZi \h* hih”]hlh\db \dexq

00



x hgbkldm bkoh”ghc \h”u hl khée 1ddZlblddiklidulm \bre
dZIbhgblguo nbevljZo mfy]Jg_gb_ bkoh”ghc \h”*u

x ith~h]j_\ mfy]J]g_gghc \h?u \ ih*"h]j_\Zl _eyo obfbq_kdb hgbs_

X N Zwjbjh\Zgb_ "~ ]ZaZpby obfbg_kdb hgbs_gghc \h”u Ih
\h~u jZklI\hj_gguo JZ &M\ H
WIZ3. K'b]Zgb_ lhieb\Aalehd]j_1Z1Zo balihhkl\h |_ieh\hc wg_j]bb
dhl_evguc p_o iZjh\u_ dhlehZ]j_]Zlu b \kihfh]zZl_evgh_ h[hjm~h

GZ wlhf wlzZi_ hkms_kl\ey Iky k' 'b]J]Zgb_ lhieb\Z \ IhidZo dh
wlhf \ dhleZo obfbg_kdZyem\@_ jjbw[jBam_i&h\inx_wg_jlbx iZjZ
\ukhdhc |_fi_jZImju b ~Z\e_gby

GZ wlzi_ | ieh\u_ we _dljhklZgpbb ijhba\h?yl h”bg ba |
ijhAmdlal\ ieh\mx wg_j]lbx \ \b~A_ gZkus_ggh]lh beb i_j_]j_Ih]Jh \h~*y
wlhf ijb k’b]Zgbb Ilhikiw\Zo\dhlehZzZ]j_jJZzazZwxIk]y ijh mdigbk]hjZ
iZjgbdh\u_ ]Zau dhlhju_ azZl_f g_j_a “ufh\u_ Ijm[u m”~Zeyxlky \ 2

L ieh\Zy wg_j]lJby \ \b~_iZjzZ ijhba\_~ _ggZy \ujZ[hlZggZy
fh™ | ihklmiZlv

X gq_j_a_"mdpbhgoggz”*bl_evgu_ mklZgh\db JHMghg dhkj_"k
ihlj _[b.eyf | _ieh\hc wg_jlbb dhlhjuZjj~ém ijkba\h”"kl\_gguo p_e

Xx \VizZjh\u_ Imj[hZ]j_]1Zlu “ey \ujZ[hldb we _dljbg_kdhc wg_j]b

X gZ kh[kI\_ggu_ gm ~u | _ieh\hc we _difbqg_kdhc klZgpbb

LZzdbf h[jZagdwI|Zi _ gZ LWK hkms_kl\ey blkyhkgjiuguo
| ogheh]bg_kdblokhjhph ijhba\h”kl\m | _ieh\hc wg_jlJbb b khhi\
h[jZah\Zgbx \u[jhkh\ iZjgbdh\uo JZah\
WIilz4. ljhba\h~kl\h we_dljhwg_jlbb b 1 _ieh\hc wg_j]bb Imj[bg

iZjh\u_ Imj[hZ]j_]Zlu \kihfh]Zl_evgh_ hgbjfmthi&hgmbbddpbhggu_
mklZgh\db

GzZ wlzZi_ ijhba\h~blky \ujzZ[hldZ we_dljbg_kdhc wg_j]
Imj[hZ]j_]1Z1Zo 1jb wlhf dbg_Ibg_kdZy wg_jlby iZjzZ ij_h[jZam_]I
wg_jlbx \jZs_gby jimpjhz]j_1Z1Z dhlhjzZy azZl_f ij_\jZskdnhky \ we _
wg_jlbx dhlhjmx ijhba\h”bl ]_g_jZbguiZjh\hc Imj]

GZ wlhf wlzi_ |I_ieh\u_ we_dljbg_kdb_ klZgpbb ijhba\h~yl 2\
ijh"mdtidve _dljbg_kdmx b |_ieh\mx wgZk]bx_g§aolth beb i_j_]j_Ih]h
\h*yghlh izZjZz

We _dljbg_kdZy wg[hlEBEgg¥Xwyjdmj[hZ]j_hzZlZ2fihkimizZlv

Xx q_j_aljZgknhjfZlhju \ fZ]bkljZevgu_ beb jZkij_~ _ebl_evgu_
k_1Ib

X gZ kh[kI\_ggu_ gm ~u |_ieh\hc we_dijbg_kdhc klZgpbb

26D jzZzkoh~m I_ieh\hc wg_jlbb gZ kh[kI\_ggu_ gm ~u I_ieh\hc we_dljhklZgpbb hlghkylky
jZkoh” I_ieh\hc wg_jlbb gZ Imj[hijb\h” gZkhkgh]h h[hjm~h\Zgby
jZkoh”ieh\hc wggigbimkdb dhl_evgh]lh b Imj[bggh]h h[hjm~h\Zgby
jZkoh” |_ieh\hc wghliljbeo_g&_ ihf_s_gbc dhl_evgh]lh Imj[bggh]h we_dljbg_kdh]h
p_oh\
jZkoh” 1_ieh\hc wg_jlbb ijb keb\_ ih”~h]j_\_ b jZkiue_ fZanzlgbbZI\NZjdhlhijb jZaf
lhieb\z

22D jzkoh”m we_dljhwg_jlbb gZ kh[klI\_ggu_ gm ~u | _ieh\hc we_dljhklZgpbb highkylky



L _ieh\®@yg jlby \ujzZ[hlZggZy Imj[hZz]j_1ZIzZfb fh _| gZijZ\eyl\

X ba j_]meflujonijhbakh¥ gguo hl[hjh\ g_ihkj_~kI\_ggh d ihlj_[b
| ieh\hc wg_jlbb dhlhjuf g _h[oh”bf iZj "ey ijhba\h”kl\_gguo p_e

Xx ba j_]mebjm_fuo |_iehnbdZpbhgguo hl[hjh\ go& | _iehr
mklZgh\dm?® LW\

X ba g _j_]Imebjm_fuo hi[hjh\ gZ j h"hlljjZIbdigdic dvghc \h~u

Lzdbf h[jZzgB¥1Zi_ hkms_kl\ey |ky \lhjhc ba hkgh\guo | _ogl
ijhp_kkh\ ih ijhba\h~kl\m | _ieh\hc b we_dljbg_kdhc wg_jlbb gZ L
WI1Z5. Kbkl_fZ |_ogbq_kdh]h \h~hkgzZ[ _gby | _ieh\hc we_dljbqg_Kk:
ijyfhlhgguh[hjhlgu_ beb kf_rZggu_

GZ wlhf wilzi_ ijhba\h?blky hoez "~ _gb_ dhg”_gkZlhjh\ Imj[hZ
\h~hc ba _kl_kI\_gguo \h~ h_fh\ j_db \h”hojZgbebsZggpm”~u be
khhjm™ _gbc [Zr_ggu_ beb \ _glbeypbhggu_]jZ”"bjgb

Kbkl _fZ | _ogbqhkdlkphz) _gby | weh\hi¢ghklZgpbb \dexqgZzZ |

X ]jZ"bjgb beb [jua]Zevgu_[Zkk _cgu kbkl _fu h[hjhlgh]h \h~

Xx _klI_kI\_ggu_ \h~h_fu kbkl_fu ijyfhlhggh]h \h*hkgZ[ _gby

X gZkhkgu_ klZgpbb I _ogbq_kdh]h \h*hkgZ[ _gby

X Ijm[hijh\h”?u kbkl_f |_ogbtghkgh[[h §dby

Hkgh\gu_ihdzZaZzZl _eb wnn_dlb\ghklb | _ieh\uo we _dljhklZgpbc

Hkgh\gufb ihdZzazl _eyfb wg _j]l _Ibg_kdhc wnn_dlb\ghkl
we dljbg_kdbo klZgplke yrewsllky

x dhwnnbpb_gl ihe_agh]h bkihevah\Zgby Ihieb\Z 7~ey LWP

X m~_evguc jZkoh” mhkedBgh]lgzZl \ujZ[hldmliimkoded<If
we_dfgbkdhc wg_jlbb MJML ih we_dljhwg_jlbb

X m” _evguc jZkoh” mkeh\gh]h Ihieb\Z gZ \ujZEddm b bel
| _ielm\c wg_jlJbb MJIJML ih I _ieh\hc wg_j]lbb

X "hey jZzkoh~h\ we_dljhwg_j]bb gZ kh[kI\_ggu_ gm ~u

>bgflwWlZz m”_evgh]lh jZkoh”Z mkeh\gh]h dkigbAg_glZ]b §i nklddh c
wg_jlbb ijb\_"~ gZ \ bZg& 24k

< i_jbh~ ] m~_evguc jZkghihmlikebb\Z gZ Hi<hgkd
we dwo jl]bb m\ _ebgbeky k g “H m | dldkwld gZ ljb wlhf
ih iZzjhkbeh\hfm h[hjm~h\Zgbx MJML qg & eh|drhjkdv Kk jgiblbeky k

] m | dghh ] md dgd

jZkoh”™ we_dljhwg_jlbb gZ kh[kI\_ggu_ gm ™ ~u Imj[hZ]j_1Zlh\ gZ we_dljbqgq_kdb_ "\
dhg”_gkZlguo b *j_gZ guo gZkhkb\*"\p4ZveeldIjbgllkaylhjh\ ]jZ*bj_g 9Z we_dljbgq_kdb_ -
ijhgbo f_oZgbafh\

jZkoh”™ we_dljhwg_jlbb gZ kh[klI\_ggu_ gm ~u dhlehZz]j_1Zlh\ gZ we_dljbg_kdb_ ~
jZaljmadb ijblhlh\e_gby b ih*Zqgb Ihieb\Z gZ we h&kjbly_dchfbg "ROhL! hgtbkgdk \h~u gZ
we_dljbg_kdb_ "\b]Zl_eb ijhgbo f_oZgbafh\ dhlehz]j_]ZIh\

azZljzZlu we_dljhwg_jlbb gZ |_iehnbdZpbhggmx mklZgh\dm gZ we_dljh*\b]Zl_eb
gZkhkh\
2L _iehnbdZpbhggzZy mklZgh\dz LNM ijj_VgraighghgBl ey ®Z h[jZlgh]lh Ijm[hijh\h”*Z |_ie
k_Ib b hlimkdZ I_ieh\hc wg_jlbb ihlj_[bl_eyf I_ieh\hc \Wglhj\lb]dhh Ve yeldk§iAigZgbng h <
khklZ\ LNM \oh?yl ih~h]j_\ZI_eb k_I_\hc \h~u hkgh\gu_ b ibdh\u_ Ij&Jhijlu\hbduih”~iblhqgg
k_1_\hc \h?u b izjz dhg”_gkZlgu_ gZkhku ibdh\u_ \h~h]j_cguo dhleu I<D
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JvwlC A (M sldd@@@Plstste|y 241, 254, 257, 263, 4
11wl AfOteceOLsar j 41dd 230, 228, 226, 228, 4
lOL s steh dzjor j Ocetjcd 287 294, 305, 299
(1 }ws A)
rdugjdz dzr j Odedggf Ylses®b) 378, 384,| 373, 371, %
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LZ[ebpZ M~ _evguZkoh”mkeh\gh]h

wg_jlbb gZ LWK Jhkkbb \

i_jbh7y

ih \b~Zf

lhieb\Z gZ hlimkd

LWK b

=dZe |_

1imiizf

h{hjm~h\Zgby ih ijhihjpbhgZevghfm f_IhAm jZd} e IghgZldieb\Z

GZbf_gh\Zgb_ihdzZazl_ey lh~ 1hA 1hA 1hA
LWK kj_~gbc ih Jhkkbb \ I q
IZjhlmj[bggu_ Imj[hZ]j_1Zlu iZjh
h[hjm~h\Zgb_
;ehd D
;ehdb D
;ehdb D
;ehdb D
;ehd D
;ehdb D
;ehdb D
;ehdb L
;ehdb L
;ehdb L
;ehdb D
D WK
LWP
LWP
LWP |
LWP
ljhg__ iZjhimj[bggh_ h[hjm~h\
=ZahImj[bggu_ mklZgh\db g " g " g "
=LMWP k dibl@mZbebaZlhjZfb
I=MLWP iZjh]Zah\u_ wg_j]lh[ehdk
| _iehnbdzZpbhggufb iZjh\ufb Imj[b
=Zahihjrg_\u_ Z]j_1Zlu gZ [ZaWP
<h”h]j _cgu_ dhl_evgu
Bklhgghbd JW: >Zggu_ ?° _]Jh~rgh]l]h ZgZeblbg_kdh]h

nmgdpbhgbjh\Zgby
p_gljZebah\Zggh]h
Hp gdZ |

| _ieh\uo we_dljbg_kdbo
| _iehkgZ[  _gby \ Jhkkbckdhc N_"_ jzZplbbgalZIWibh"

ieh\hc wdhghfbgghklb nmgdpbhgbjh\Zgby | ieh\uo we_dljbq_kdbo k

klZgpbc?

=1}

el

hilg_1Z ©Hp_gdZz
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b ©HIg_1Z h khklhyg
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>Zggu_ ih hkgh\gufbwgkdbf ihdzZazl_kVydol we_dljbg_kdbo
"Zgguo ihemq_ggu_ ba jZaguo bklhggbdh\ hlebgZxlky g _agZz
Lhevdh \ hp_gd_ MJML gZ hlimkd =dZe | _ieh\hc wg_j]bb bf_
h[mkehjgh_|I_f qlh \ "Zgguo JW: b Fbdwiofh]hZzBbkREblIhieb\Z
wg_jl_Ibg_kdbfb dhlezfb 1Zzd"_ mqgblu\Z_Ilky ihlj_[e_gb_ [Ihi
\h~h]j_cgufb dhl_evgufb 1I<D
LZ[ebpZ KjZ\g_gb_ "Zgguoldhk&R&Z "Zgguo ?FBKK k *"Zggufb JW
Fbgwg jJhkkbb az Jh~

>Zggu_ Jhkk| >Zggu_ J
GZbf_gh\Zgb_ihdzazl|] ?” baf [ZzaZ "Zggy b Fbgwg _
?FBKK Jhkkbb
MklZgh\e_ggZy we_dljbg_kgdg = 166730 166842
LWK
ljhba\h”~kI\h \ujzZ[hldZ we_
wg_jlbb LWK feg d<I4 720331 721484
MklZgh\e_ggZy |_ieh\Zy fhs =dZe q 299887 300428
E\'A'/Tgkd |_tehihc wg_jlbb k d |, _q; 584778 585429
JZkoh” lhieb\Z I_ieh\ufb
we _dljhklZzgpbyfb \k_]h \| feglm 291.8 304.9
ijbjh~rguc ]Za feg I m 227,7 2329
mlhev feg I m 65,6 65,6
g_nl_lhieb\h fZaml “ba_¢
Ihieb\h feg I'm 19 3,9
ijhg__ lhieb\h k mqg_Ilhf Ihj
[bhihieb\z feg I m 2,5 2,6
M~ _evguc jZkoh”™ mkeh\ghl]h
MJML
gZ hlimkd d<I| g we_dljhy ] m | d< 319,3 319,3
gZ hlimkd =dZe | _ieh\hc| d]l m | = 148,5 157,3

Bklhggb¥Zzggu_ Jhkklzlz ?°_]lh”~ghlh ZgZeblbg_kdh]h hlgdliZghdbigpghyldid |_iel
nmgdpbhgbjh\Zgby | _ieh\uo we_dljbg_kdbo klZgpbc® JW: b ©HIq_IZ h khklt
p_kgZebah\Zggh]h | _iehkgZ[ _gby \ Jhkkbckdhc N_~_jZpbb? Fbgwg_jlh Jhkkbt

| _jki_dlb\gu_ | _ogheh]bb ijhba\h?kI\Z we_dljbgvdgdjbth | _ieh
gZ | _ieh\uo we_dljhklZgpbyo
231 Kh\_jr_gkl\h\zZgb _ ]Zahlmj[bgguo b iZjh]Zah\uo m k
=LM b I=M BkihevaMEZjhdzZ \ dzf_j_ k]hjZgby =LM

?"bgbqggZy fhsghklv b wnn_dIb\ghklv =LM b I<M g]lmdehggh
wnn_dlb\ghklv ]JZah\uo ZmijjbgZ [ ed ] + d ] +40%°
jbk >\b]Zl _eb dezZkkh\ " b ( “hfbgbjhhZ&b \\ gbhojdImjz
klhjZgby khklZ\eyeZ hdheh f& >\b]ZIZebjlhde ZKkZZylky |l htihe¢h

f& ihy\bebkv \ gZgqZé&”b\[ukljh klZeb eb”_jZfb jugdZ khojZgy
ihabpbb \'I_q_gb_ ihke_~mxsbo e | ;he__ iha~gb hWwojh”\bgm

29 6XVWD 0 5 0 *UHWK (IILFLHQF\ ,PSURYHPHQW 3RVVLELOLWLHV LQ &&*7 3
*HQHUDWLRQ &RQVXOWLQJ (QJLQHHUV 6ZLW]HUODQG

9 BklhqgWdONHLVKL . .UHZLQNHO 5 $GYDQFHG *DV HXWEDQH( &R R M J - RTUX WK
3URSXOV 3RZHU KWWSV GRL RUJ $AWDNFFHGB*DVB7XUELQHB&RROLQJBIR
1IHXWUD SG
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Imj[bg * + b - k | _fi_jZlmjhc k]lhjZgby "h f& Zdlb\gh jZa
ijhoh”yl wdkiemZIlZpbhggu_ bkiulZgby

DI> kh\j_f_ggthsguo wg_j] _Ibg_kdbo ]ZahImj[bgguo mklZg
ijhklh]h pbdezZ "h\-~_g 2o _"bgbqgZy fhsghklkyijd[eb EZ<I
Hkgh\guf kihkh[hf m\_ebq_gby I _jfbgq_kdh]h DI> \ kh\j_f gguo =L
ih\ur_gb_ |_fi_jZImju ihA\h”Z Ik\iehllhg §_~v | _fi_jZImjzZ ih~\h/
| _iehlu az\bkbl hl fzZl_jbZeh\ ba dhlhjuo balhlh\e_gu dzZf_jzZ Kk
Imj[bgZ 1Zd _ hl kihkh[Z bo hoezZz ~_gby < gzZklhys__ \j_fy g.:
| _fi_jzZlmjz ih~\h”"Z | _iehlu f& ijbuwlbiNZdlibig*HQHUDO
(OHFWULF 6LHPHQV b $OVWRP ~hklb]Jgml we _dljbg_kdbc
jZajZ[Zlu\Zxlky =LM gZ [Zaguphd_ jfhkélgZfbg_kdbo pbdeh\ b |_
eh]l]bg_kdbo ko_f Bo dhf[bgbjh\Zgb_ k \ukhdhwnn_dlb\gufb
mklZgh\dzfb Zh[_<hklb_g~ey I1=M agZq_gbe DIb \ur_
Wdki_jbf _glZevgu_ mklZgh\db m" _ mki_rgh jzZ[hlzZxI| ijb | _fi_jZ
we _dgbkdbc DI> 1Zdbo =LM ~hklb]Z _| < "mlky jZajZ[hldb =LN
ih"\h~Z | _iehlu f& qlh iha\hell?l Th\ukbhlj DY ggu_ =LM "ey
gZ”_"ghlh hoez " _gby we_f _glh\ Imj[bgu jZ[hlZx] k \ukhdbf
baf[uldZz \ha”moZzZ qlh ajpXhbdbledguf azljzIzZzf fhsghklb gZ dhfij_
< _"mlky jZ[hlu ih memqgr_gbx kbkl _fu hoez ~ gby we_ f _glh\ ]:
kgb™ _gbxwdhbpb _glZ ba[uldZ \ha"moZ \ p_eyo £0ur_gby DI> gZ

Kh\j_f_ggu_ ijhfure_ggu_ ]Zah\u_ Imj[bgu ho\Zlig\&xd rbjhdl
fhsghkl_c

X Z\bZpbhggu_ a F<I

X ijhfure _ggu_ ddZkkuF<l ) a F<l - -$3& a « F«<lI
b+ [he F<lhb F<I

< gZklhys__ \j_fy \ hljZzkeb ]Zah\uo Imj[bg gZb[he__ jZkijhkl]
dezZkkZljb wlihf i_j ~h\du_]42mh[bgu dezZkkh\ - b + \ ihke_ ~g__
ithemqgzx!|l \k_ [hevr__ jZkijhkljZg_gb_ b-aZhdxkhjegdldiba
wnn_dlb\ghklb fbj ihlh]h dZd | _ogheh]by gZ[bjzZz | [hevr_ qgZkh
ijh\_j_gghlh hiulz =Zah\u_ Imj[bgu deZkkh\ -EbhVKLIDdb- kzd

0O -%& *( +%$ b 6LHPHQV+6*Yhklb]Zxl DI> k\ur_ \ iZjh]Zah\u
mklZgh\dZo qlh *"_eZ fbboelyhligewgwg jlhijh_dlh\ :gZeba ihdZavu
glh wnn_dlb\ghklv bkihevah\Zgby | ieZ \uoehiguo ]Zah\ ]Za

iZjh] _glHgmlbebazlhj_ hdzZaulzZz | ~Z°  [he__ kbevgh_\ebygb_ ¢
bkihevah\Zgby | _ieZ Ilhieb\Z q_f lheydahwvimmj[dginghklv

KZfuc \ukhdbc DI> I=M we _dljhklZgpbb \ fbj Hghki&\be
Ahklb]lgml dhfiZzgb_¢ 6LHPHQV (QHER\ =ORZDOY*REZ we dljhklZg
.HDGE\ 8QLMgbdh66( 7TKHUPDO \ K_\_jghf Ebgdhevgrbj_ <_eb
fzZy ] Wlzwe dljhklZgpby ~_j bl fbjh\hc j_dhj® i#83hsghklb |
F<I® ;ez]lh~Zjy [ukljhfm gZ[hjm fhsghklb KZahyZ yh [l nkji[ bag?\ Z |

318YDURY $$ DQG $0 $QWRQRYD 7KH D@BLCDYVZ_MNFEILHMH\MBBO{H[DIN\FKH-HCPFH\V\R(RG\»

GHIOHFWLRQ ODWHF :HE RI &RQIHUHQFHV '2, PDWHFFRQI
2 ORVW HIILFLHQW FRPELQHG F\FOH SRZHADNBDWKVL _. *XLLHYH QW HRU GG GM PDRBE &
&RROLQJ IRU WKHWEDOERJD PDRMK -3URKIERY 3RZKWWSYV GRL RUJ LMWSS

$GYDQFHGB*DVB7XUELQHBEGRRIXMOIB IRGIBWKHB &

=1}
=1}
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\Z'gmx ]b[dhklv "hihegyy \hah[gh\ey3®mXj_7bg_jKZfow
wg_jlhwnn_dlb\guo I=M ~hfbgbjmxl we_dljhklZgpbb dhlhju_ g_*
\ wdkiemZIlZpbx b m dhlhjuo \ukhdbc dhwnnbpb_gl*bkeéegevah\Zc
gug_rgbo I=M D3%% twlh m _ jmlbgglgb ag2qy emqrbo \ fbj_ klZgp
DIi>g_IlIhj_\urz_| DE&).

DI> I=M ~hklb]Z_Ilijb _~“bgbqgghc fhsghklb fhgh[e hrdhl\
b m{pevhdh\ = F<l LZdb_ ihdZaZzZl_eb h[_ki_gbeb bf wdhghfb;
ihelhjz ZZeh kjz\g_gbx k IKM k khhiI\_IklI\mxsbf mf_gvr_gb_f \uJ[
>Avg_cr__ m\_ebg_gb_ DI> I=M khijy' _gh k [hevrbfb Ijm~ghkly
fZdkbfzZzevghc |_fi_jZImju ]Zahlmj[bggh]lh pbdezZ Ij_ [m_1I| ijbf_g_1
“hjhlbo fzZl_jbzZeh\ b ~Z | \kjbjhkdghlwc winn_dl 1Ijb wlhf Ijm~g.
h[_ki_qgblv dhgljhev \upaghksz \_s_klI\ >Zevg_crbc ijh]j_kk iha
gZ”_ylvky gZ ~hklb> _gb_ wnn_dlb\ghklb I=M3% [m~ ms_f k\ur_

?keb I=M jZ[hlZ_1 \j_"bf_ LWP |h dhwnnbpb_ gl bkihevah\Zg
"hklb]Zlv b \Ufb jZag_k_gbb azljzl Ihieb\Z glhikhedphehigb
\ujZ[hldb we_dljbg_kdhc b |_ieh\hc wg_jlbb gZ Ibih\hc LWP jZ

©Fhkwg_jlh® Z DI> ijhba\h”kI\Z |_ieh\hc wg_j]lbb jZ\_g Gz

LauswardFortunabf | DIBL glh \ur_ wlZehgguo ihdZaZl_e_c "ey kh

I=MLW® ?_ we_dljbgq_kdZy fhsghklv jZ\gZ *+ F<F<Z |_ieh\Zy
Fh” jgbazZpby | _ieh\uo we_dljhklZgpbc 7ey jlZ[htu lgZ \h’

baf_g_gbc \ h[hjm~h\Zgbb “ey kf_rb\Zghgrnbh]eh¥pbb kbkl_f ih"Z
"ey h[_ki_qgq_gby ~hklZkbt\gboéhy jgbazZpbb miehlg _gbc ”"ey jZ]J[F
f gvrbfb fhe _dmezZfb \h~hjhrzZ 2zZ~ZilZpbb dZf_ju k]hjZgby ih" \
ieZf_gb mkbe_gby kbkl_f [_ahiZkghklb Ijhp_glgh_ Kt~ j"Zgb_
fh™ _ I Julv “h[Z\e_gh \ dzZf_jm k]hjzZgby =LMklpZdpbbl lkhklZ\dh
ijbjhrgh]lh ]ZazZ b ~himklbfh]h agzZq®glhly ghbkeZeyhHZ ~hc =LM
kms_ klI\m_| "himklbfuc "bZiZzahg baf_g _gby | _iehlu k]J]hjZgby ijbj!
<h[[_ GZijpf ey =LM-6*1 fzdkbfZevgh_ agZq_gb_ fZkkh\hc I
khjzZzgby ijbjh~rgh]h ]ZaZ jZ\gh F>" d] “ ljb fZdkbfZevghf agZz
| iehlu k]lhjZgby F>" d] fZzdkbfZevgZy ~himklbfZy h[t_fgZy
\h~hjh”~Z \ ijbjh~rghf ]Za_ khklZDbl Ijb ih~f_rb\Zgbb \h~hjh~Z
ijbjh~rghfm ]Zam gpkehf <g\rblky 1Zd dZd agZq_gby h[t_fgh]h qgb
\h~hjh”~Z gb>_ q_f m ijbjh~rgh]lh 3faz F>" f

Dhfizgby (XURPRW jZajzZ[Zlu\Z_| b j_]Imebjm_I g_dhlhj
o0ZjZd!l_jbklbdb kldZq ijbjh~gh]h l1zaz gZ \uoh”_ ba _\jh

¥ SRZHHWQHUD®.LRQ

%3RZHU 30DQW 3HUIRUPDQFH LQ

%% %UHDNLQJ W (QHFWULF &RPELQHG &\FOH (IILFLHQF\ :LWK &0& *DV 7XUELC
KWWSV GRL RUJ % IHDNLQJ 1HW (OHFWULF &RPELQHG &\FOH (IILFLHQI
%ODGHYV *7 $60( 'LIIDWHLRRIOQHFWHRQQNHO 5 $GYDQFHG *DVUHXWHEDQH &RF
(UD , QW 7XUERPDFK 3IRZIND V KWWSV GRL RUJ LMWSS
$GYDQFHGB*DVB7XUELQHB&RRMIAMUB IRGBWKHB&DUERQ

% &ERPSHWIAWT Y8H 3666 O X WFK

3 Qbkeh <h[[_ \ukr__ ]Zahh[jZadURVMIBEBG kIh Ahlghr_gb_ \ukr_c h[t_fghc |_iehlu
klhjzgby d dhjgx d\zZ~jZlghfm ba hlghkbl_evghc iehlghklb ]JZahh[jZagh]h Ihieb\Z 1
ihdZazl_ey ijb h”"bgzZdh\hf ~Z\e_gbhbf Jateke kkf Yo[§ ZdtAtml jZ\gh_ dhebqg_klI\h I_iehlu
<h[[_ h~rgh\j_f_ggh mqgblu\Zz_I| baf_g_gb_ khklz\zZ ]Zaz b i_j_iz™» "Z\e_gby gZ ]hj_ehqgl
bkihevah\zZlv hrgb b I_ "_ Jhj_edb ijb i_j_oh”~_ k hrghlh JZazZ\gZjm]kthjgghyaf_gyy "Z
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Mitsubishi Heavy Industries (MHI) L mj[bgu 0+, k_jbb -$& fh]lml jZ[hlZI
dhgp_gljZpbhb \h~*hjh”~Z DhfiZzgby iezZgbgh]ibKihlkelbaiv\Zgby
\h~ hjhn~Z \ ]h"m fiZgéw dhajZ[hldZ kbkl_f k]lhjZzgby ”“ey jZ[hl
gbklhf \hAhjh~_ 0+, khljm~gbqZ_| k yihgkdhc dhfiZzgb_c¢ (3'& *
kf _k_c ba \h*hjh~Zz

Ansaldo Energia Lmij[bgz *7 hl $QVDOGR (QHUJED\ghi*™ j b\Z
kf_kb k \h*hjh"rzZ P_ewx/hikiliizglgh -ghc \h*hjh*ghc \hafh ghklb
\ [eb " Zcr_f [m"ms_f $QVDOGR mqzZkl\m_|I \ _\jhi_ckdbo ijh_d
\h~*hjh”~Z \ wg_jlhkbkl_fu

Kawasaki Heavy Industries .DZDVDNL jZajZ[hlZeZ Imjibghu[gdhlhju_
jZ[hlzZlv gZ-ghf \h "hjh*"]hf®&jZ¥ mgbdZevghc | _ogheh]bb k]lhjZgby I
mki_rgh ijhl_klbjh\Zgh \h~hjh~rgh_ lhieb\h \ k\h_c Imj[bg_ fhsg
F<I b ieZgbjm_I| fZkrlZ[bjh\ZIlv | _ogheh]bx

l[jh_dlu bkihevah\Zgby ]Zah\uo \HbjhNgublZzdsbo ijb
kh~ j"Zgbb \h~hphéeB\ghc kf_kb ~h

1. < ] ijh_dl *5+<" \h NjZgpbb gZgZe ih~f_rb\Zlv \h’
]Zah\u_ k_Ib b [m”~_| bkiulu\zZlv \hafh ghklb ih\ur_gb¥ ~heb \h~hj

2.=mZg™"mg Omwcqg hm DblZc |HxmpZezh\wdkigmZ\uo Imj[bg

+$ gZ kfb&b \h”~hjh”Z b ijbjh~rgh]lh ]1Zaz k ]h~z
3.LZeeZ\ZjjZ % :\kljZeby ieZgbjm_ | gZqZlv bkihevah\zZgb _
\ k\h_c gh\hc ]Zah\hc Imj[bg_ ) k ]h~rz WIlh [m~_| i_j\Zy
j4qhlzZxsZy gZ kf_kb \h~hjh~Z b Zbjh”gh]lh ]JZa
4. Dhfizgby "XNH (QHUJ\ KR: ieZgbjm_I| i_j_\_klb k\hx fh"_]j
]Zah\mx Imj[bgm ¢ggix \h~*hjh" d ]h”Am

5. <h”hjh~guc aMhaha \ X ghc :\kljZebb ieZgbjm _| bkihevah'
baebrdb \had&ayghhc wg_jlbb \ujzZ[ZIu\Z_fhcjylgmfilg bftkkhel qgufb
we_dljhklzgpbyfb “ey ijhba\h~kI\Z \hah[gh\ey_ fh]l]h \h~hjh~Z
ojZgblvky b bkihevah\zZlvky ~ey iblZzZdiMe000riEkOXg Hhisdy K | v x
T F<l gZ hkgh\_ Z\bZpbhgguo "\b]ZIl_e _

6. We_dljhklZgpby 6XOWDQ abbUDKRUBMRNFZRZbkihevam_ | ]Z
Imj[bgu +$% Hilbfbabjh\ZggZy "~bgzZfbdzZz k]hjZgby iha\hey_
lhieb\gu_ kf_kb k kh~ j"Zgb _f \h~hjh~"Z < gZklhys_ _ \j_fy
7TUDFN $ dhfiZzgbb BREMWKHOOMHWBDOWLRQ we dljhkdigfgby Kme
jZ[hlz 1 gz fhsguo ]Zah\uo Imj[bgZo *( +$ k 1=M
232 ljhba\h~kl\h oheh”Z gZ [Za_ ]Zahlmj[bgguo b iZjh]Zah\uc
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H~gbfb ba gZb[he_ _ i_jki_dIb\guwbc gzijxie _gby
wg_jlhwnn_dlb\ghklb y\eyxlky hj]J]Zzgbq_kdbc -pbfimehl _ghbbgZz
Z[khj[pbhggu_ oheh”bevgu_ fZrbgu ;OF WIlb | _ogheh]bb

ijbf_gyxlky \ DblZ_ KR: b kljZgZo ?\jhiu "eylmiehayphbd J]Zah\
ihke_ ]Zah\hc limj[bgwr _gby wnn_dlb\ghklb =LM b I=M -ljbf_g_g
fh~me_c b :;OF gZ =LM b I=M iha\hey | khdjzZlblv ihlj_[e_gb
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j_dmi_jZpbb hloh?ys _c |I_iehlu b kgbablv |_fi_jZImjm \uoehiguo ]
mf_gvixlky \u[jhku iZjgbdh\uo ]Zah\ b wdé\ldigbhdkikdbc DI>
]Zahlmj[bgguo b iZjh]Zah\uo mklZgh\hd

Hjl]Zgbg_kdbc pbde J -ddbdbmgZv HPkKihevam | hj]Zgbg_kdmx "b”
\ukhdhc fhe_dmeyjghc fZkkhc dhlhjZy dbibl ijb |_fi_jZImj_ gt
dbi gy \h~u -HW®PYImeb fh gh bkihevahjzZdwmiijjvpbb hljzZz[hlZgghc
| iehlu ba gbadhl_fi_jZImjguo bklhggbdh\ \h fgh]l]bo wg_|j
ijhfure_gguo | _ogheh]byo < gZklhys__ \j_ fy \ KR: =_jfZgbb
Ajm]lbo kljZzg ijh\h~ylky dzZd bkkle_ KkKh\Zgdwc lddmkd wg_j] _Ibqg_ki
mklZgh\hp#&[hlZxsbo ih hj]Zzgbq_kdhfm pbdem J_gdbgZz

Il j_g_gv bkke_"h\Zgbc -ffafYrhe HPKh\f_klgh k ]JZah\ufb Imj[b
ijb\_"_g gb"_

1. < bkke_ "h¥gplnbqzezkv kbkl_fZ 1Zah\hc Imj[bgu dhf[bgbjh\
fhre_f jZ[hlZxsbf gZ [bhfZkk_ Ké&dghdenvigiZzy hfdh dhf[bgbjh\Zgghc
kbkl _fu ]Zah\Zy Imj[dgZmenP khklZ\beZ F<I

2.< jZ[Ht\ ko _fm ]Zah\hc Imjfbgk mllbebazZpbhgghc mklZgh\dr
pbdem HPJ gZ bah[mlZg_ \kljzb\Z_IKYy KZjihhZly\hhaZj[ebggb f
hljz[hlZ\rbc iZj dhlhjhc kem bl wg_jlhghkbtmey ANeyfi HHZRmjZ
\uoehiguo |ZlaM\*"a b ihke-mdihédE jZkhhI\_IkI\_ggh b f&

H brZ _fu_ |_omdhdhfbq_kdb_ ihdZazl_eb ihke_ j_dhgkljmd
bkihevabb_f HFthI*mey b iZjh\hc Imj[bgu

x m\_ebqg_gb_ we_dljbg_kdhc fhsghklb k wg”~hlh[ehR<] =M

X jhkl DI> k A h wd=Mehd

x kgb™ _gb_ I _fi_jZImju moh”ysbo ]Za&\lkMwg %1hh[ehfl

x fhsghklv bah[mlZgh\hc Imjfkguijb ~Z\e _gbb b | _fi_ jZImj_
bamilzgz \ dhglmj_ &Z4 b Z]j flZl _ \ha”“mrgh]h ©ioeZ[2Z] gby
b f&

3.GZb[he__ ijh*"\bgmlZy jZajZ[hldZ ¥KZgfZh® iZ[jdXXybImj[bgZ

ijhib\h~"Z\e _gby HHZPIh"meWahkdhevRin HIPh'mey \ "bZiZahg_
I fi_jZImj+ f& \ur_ DI> pbdeZ gZ \h*yghf izZj_ijbf_jgh gZ K |
jZagbpu ih f_jZ jhlkli_jZImju |Ih \ mdzZazZgghf | _fi_jZImjghf b
wnn_dlb\g__ gZijzZ\eylv izZj \ -y HIP kjZ[Zlu\ZIvih¢h \ iZjh
Imj[bg_

Kms_klI\m _| jy®» | _ogheh]bc k ihfhsvx dhlhjuo fh 'gh kgbabl
\ha”moZ gZ \oh”_\ ]Zah\mx IrpllbgmkgdégiZbklalh kbkl fzZ gz
hkgh\_ Z[khj[pbhgghc oheh”bevghc fZrbgu :;OF < ~Zgghc kbkl_
oheh”"bevgdygZZbkihevam _ | | _iehlm hloh”ysbo ]Zah\ dzZd bklhq
] g _jzZlhj_ :;OF "ey ijhba\h”"klI\Z oheh”Z \ bkkZzhbleev LjlO®WIhf b
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4. G ;ebgh\ Ih\ur_gb_ wnn_dlb\ghklb ] _g_jZpbb |_ieZ b we_dljhwg_jlbb k bkih
wg_j]_Ibg_KdEghtvh@5&fh*meyflj_a_glzZzpby KI[ GIH IOKIm{llkdZy we_dljhl_ogbqg_kdzZy
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3. ilssmwOmMftcjHjdjddw" L OOl IssfddeoO dO {ftesdl
sjitf dzsos? {dzjteedd o ttsmmdd

Cdzj Clstetsd dzj eedw wWodzw jlsfw (sfigddsy o dds H3e Y, tc tsde@ € s
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o tsH StptisHote j Cildai@ojdzj dzd j bkHjdzr d2" 7 € OL Olsjdzj?2 Hd
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lhieb\z LWP f_""m ijhbfa\mvekltljbg_kdhc wg_jlJbb b | _iehlt
dhf[bgbjh\Zgghf j_"bf_ Kbgbc hlj_ahd ozZjzdl_jbam_I \k_ \haf
jZag_k_gby jzZkoh”Z 1lhieb\Z LWP ih hlimgdpblvebdljbghkudhc
ihlj _[bl_eyf QzjgZy IlhqdZ khhiI\_IklI\m_| jZag_kWdbxhjZKldhhnZ |hie
HI=JWK Z dizZkgwbyabq_kdhfm f_Ih”*m

>ey h[_ki_gq_gby dhgdmj_glhkihkh[ghklb LWP ih kjzZ\g_gbx k
ijhba\h~kI\Z g_h[oh”~bfh qlh[u agdbpgbkydMIML gZ \ujZ[hldm b |
we_dljhwg_jlJbb b | _iehlu 1Ilhgdb IgZattZbebdgmljbzZ Chjyfhm]hevgb
dhgdmj_glhkihkh[ghklb?
Bklhggbd K K ;_eh[hjh~h\ F:Ikmbyh&dpc ihroh” d jZag_k_gbx jZkoh”Z lhieb
ijbgpbizo dhgdmkjhkh[ghklb K GL> jza®_evghlh ijhba\h
KWWSV Z7ZZ URVWHSOR UX 7HFKBVWDW VWDWBVKDEORQ SKS"LG

l[jhihjpbhgZevgucjEZkiihr™ e gby jZkoh”Z lhieb\Z k e ] ih
mlI\_j ~ g Fbgwg_jlh Jhkkbb \ dZqg_kij\b kmkiZb&Z eylgih]inlg_Ighklb il
| _ieh\hc wdhghfbgghklb jZ[hlu h[hjm~h\Zgby | _ieh\uo we_dljbqg_k
]h~Z nbabqg_WKdbcjZdkij ~ e gby jZkoh”Z hiylv klZe hnbpbZevguf
we_dljhkpbZg Jhkkbb L_f g_ f_g__ [hevrbgkl\h L=D b H=D |_jjb
hilh\u]l _g_jbjmxsb_ dhfiZzgbb ihemqgZxl| jZaj_r_gby b IljbdZau Fbg
gZ jZajZ[hldm ghjfZzlb\h\ ih MEbygb gzjfizMIddm b hlimkd we_dljhwg.
| iehlu ~"ey k\hbo |_ielhphkbZgypbd ih ijhihjpbhgZev&hfm f_Ih~Am

< k\lyab k wlbf gZ k_]h~rgyrgbc ~_gv \ Jhkkbckdhc N_"_j
hnbpbZevgh]lh kihkh[Z jZ&Z]|[Z] éhigddoAZ gZ ijhba\hhkiyh jWkeb ol ]
| ieh\hc wg_j]bb bkihevamxlky dZd nbabq_kjhbkejpbhgHBAehvguclzd
f ITh~r f _Ih® HJIJ=JWK Bkihevah\Zgb_ wlbdckdbohV_feh\ujhkk
we dljhklZgpbc j_]JezZf _glbjh\Zgh ke _"mxsbfb ghjfZlb\gufb "hdmf

1. J> - ©OF Ihgtbkdb_ mdzZazZgby ih khklZ\e _gbx
we_dljhklZzgpbb b Zdpbhg\xghd_ H[dbkib b we_dljbnbdZpbb h |_
wdhghfbgghklb h[hjm~h\Zgby?2

X ljbdzZa Fbgwg_jlh Jhkkbb hl ©lhjy*hd hij_~ e _gby
ghjfzlb\h\ m”~_evgh]h jZkoh”Z hhia\th\Zkl\jb wje dljbg_kdhc b | _ie
wg _j]lbb2 KIZImk “hdmf_glZ > ckl\mxsb

X ljbdzZza Fbgwg_ jlh Jhkkbb hl ©OH] mlI\_j "~ _gbb
F_Ih*bgq_kdbo mdzZazgbc ih jzkij_~_e_gbx m”~_evgh]h jZkoh”"Z n
ijhba\h~kwWwe _dljbg_kdhc b I_ieh\hc wg_jlbb \ j_"bf_dhf[bgbjh\Zg
we _dljbg_kdhc b | _ielhBhajfg gy fuo \ p_eyo IZjbngh]h j_]Imebjh

kn_j_ | _iehkgZ[ _gby? KlZImk "hdemfcglZ > _ ckl\m
ce]lhjblf jZkg_1Z m”_evguo jZkoh”h\ Ihieb\WKdmZ twd_ ddpbog x
wg_jlbx hlimkdZ_fmx hl | _ieh\uo we _dljhklZgpbc ih nbabq_kdhf

>ey jZkfyy M~ _evigkoh”h\ |lhieb\Z gZ we _dljbg_kdmx b |_ieh\m
gZ | _ieh\uo we _dljbg_kdbo klZgpbyo g_h[oh”bfZ ke _"mxsZy bgnl|
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yley Iky rthgb dhgdmj _glhkihkh[ghklb ijh"mdpbb LWP gZ jugdZo
b I _ieh\hcj]wg Dhgdmj_glhkihkh[ghklv LWP gZ jugdZo hij_"~_ey |
k_[_klhbfhklb bo hkghhglib\ijwe dljbg_kdZy b |I_ieh\Zy wg_j]by
gZ jugd_ k_[_klhbfmkdpbihph~"he gz [ulv gb _ __ jughgghc p_gu
k_[_klhbfhklv ijh*"mdphb wdéaghifbq_ _kdbf ihdzZzazl_e_f hkgh\Zg
\_ebgbg_ m”_evgh]lh jZkoh~Z mkeh\gh]h Ihieb\Z

D hkyguf |_jfhAbgzZfbgq_kdbf b jughgguf jhkkbckdbf f
jZkij_~_ e _gby azljzZ2l ¢fieijhba\h ki\h we dljbg_kdhc b | _ieh\hc
highkylky

1. Wdk_j] _Ibg_kdbc fl Ifh~bgzZfbq_kdbc f_Ih~ >Zgguc f_
hkgh\u\Z_Iky gZ \lhjhf aZzdhg_ |_jZkdtbjdAafmbdbbfodZq_kl\h jZaebqg
\brh\ wg_jlbb Hkgh\gh_ hlebgb_ zgmab _fkdhMz2 rllZzdexqgZ_Iky \
glh ijb jzZkkfhlj_gbb ijhba\h”kI\Z we Idigdhdhkdmcg jljbb gZ LWEF
ijbgbfzZxlky \h \gbfZgb_ g_ Ilhevdh dhebqg_KkI\_gduwgwdh\bbZehglu i
| jfh bgZfbgq_kdZy p_gghklv dZ ~h]lh ijh*mdlZ

Kmsghklv wdk_jh]lhbq fkdh”~Z k\h~blkijhildpbhgZevghfm
jZkij_~_e _gbx azljzl lhieb\Z hlghkbl_&%vighh fyheh\Wwetlkl\j]d&Z ~h]h
ijh~mdlde_dljbg_kdzZy wg_jlby |_ighZgawigey]lby

x ihemqgblv “bguc dhebqg_kI\_gguc ih*oh” dh \k_f \b”Zf ihlh

X "bnn_j _gpbjh\Zlv jZkoh” Ihieb\Z gZ hlimkd dZ ~h]h ihlhdzZ
g_aZ\bkbfh hl _1h izjzf_Ijh\ b | _ogheh]bb ihemqg_gby

X ijh\h~blv kjzZ\gbl_evgugzZzZghgebao |_ieh\uo we_dljhklZgpb
lZzd"_ jZaebqguo \ZjbZglh\ wdkiemZlZpbb hjmehmZddbybhydh]lh h]

X ijb wdk_j]_Ibg_kdhf f_Ih~_ \ky wdhghfby Ihieb\Z ijb |
hlghkblky gZ | _ieh\mx wea_d]pxwg jJby “~hjh]lzZzy \ur_ ~Z° q
ijhihpbhgzZevghfm f_Ih*m | _ied\Zy Wqgy j]lby

Hkgh\ghc g_"hklzZlhd wdk_j] _Ibg_klhhike f=addeXqzdkky \
m\ _ebg_gbb m~_evdghlhi¢bkdhgZ hlimkd we dhjhvkgv jipb wihf
f_ Ih~r_ k_[_klhbfhklv |I_ieh\hc wg_j]lbb ihgthilvikye 4dlkhwgkljjbb
\hajzklz_ | gZ Im ~_ Y mbgpymgb_ 1Zjbnh\ gZ | _ieh\mx wg_j]b
ih\ur_gb_  klhbfhklb we_dljhwg_j]bb KhhiI\_TkI\_ggh ijb

50 Wdk_jlbywlh fZdRb¥gZy ihe_agZy jz[hlZ dhlhjmx fh'_| kh\_jrblv |_jfhAbgZfbq_kdZ
h[jZIbfhfi_j oh”_\ jzZ\gh\_kb_ k hdjm Zxs_c kj_~hc
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wdk_j]_Ibg_kdh]lh fPIhphWb]iWZxl dhgdmj_gpbx DWK gZ hilh\hf
we dljhwg _j]blbsgthklb Z 1zd _ | _f | _ieh\uf we _dljhklZgpbyf
ijbf_gyxl ijhihjpbhgZevguc f_Ihe® pblkijaZljzZl lhieb\Z

2.F_Ihr ©wd\b\Ze glghc | OWMKBgZfbgq_kdbc f_Ih~ Wihl f_|
hkgh\u\Z |ky gZ ZgZeba_ \ebygby kh\f_klghc \ujZigldkidhlc ieh\h
wg_jlbb gZ jZzkoh” Ihieb\Z b ~_g_"gu_ aZljZlu gZ wg_j]_Ibdm kljZz
f_kh khhjm _gby LWP b __ fhsghklv azZ\bkyl hl ihlj_[e_gby I|_
ijhAmdlhf ih fg_@iX[hEgbdz f_Ih*Z ke _"m_1| kqgblzZlv | _ieh\mx
Bkihevatb\Zzg WP ~Z | \hafh 'ghklv hldzZzazlvky hl kljhbl_evkI\Z
I Zdhc DWK beb __  dq4kyb [uedhl [u g_h[oh”bfz ~"ey \ujZ[h
khhi\_Ikl\mxs_]h dhebqg_kI\Z we_dljhwg_j]bbk_[Lxdbbfhk[yZahf
we _dljhwg_j]lbb ijhba\h~bfhc gZ LWRIvgirh g&Efhs_dghc DWK Ijk
wlhf m”~_evguc |BEkeoth\™Z \ujZ[hldm -q dwxeé_dljhwggZbWP
ijbgbfz_Iky jzZ\guf jZkoh”m Ihieb\Z gZ ijhba\h?kl\h 1Ih]h
we_dljbg_kdhc wg_j]bb gZ azZzf_sZ_fhc DWK

ljb f_Ih~r_ ©wd\b\Ze_glghc DWK?2 hikepo\Wzd hjgohfibyehnbdzZpbb
highkblky gZ |_ieh\mxweqgdjlfiaxwg_jlJby ~hjh]zZy | _ieéhkZyZwg j]lby
NZT N r_\e g_f hl dhlhéV\gukl\_gajlb ijbf_g_gbb f_Ih~Z
©wd\b\Ze_glghc DWK?2 LWP ijhb]jul\Zxl dhgdmj_gpbx dhl_evguf ¢
wglhbb Z I1zd | _f 1 _ieh\uf we_dljhklZgpbyf dhlhju_ ijbf_gyxl nb
jZKkij_"N e _gbZl dAieb\Z

3.F_Ih®r ©Zevl_jgZlb\ghc dhljuehgtgafc f_ITh” ljb wlhf f_Ih"_
kihbfhkllvieh\hc wg_jlbb ijhba\h*bfhc LWP mklZgZ\eb\Z_Iky g_
| _ieh\mx wg_jlbx hl dhl_evguo hklZevgu_ aZljZlu hlghkylky
we_dljhwg_j]bwlhfjlaEgh\m [_jzlky klhbfhklv kljhbl_evklI\Z gh\h]h
ijhba\h~kI\Z | _iehlu Zevl_jgZlb\ghc dhl_evghc ih~dexq_gby d g
NZevg_crhflkhem ' b\Zgby GZ hkgh\_ wlbo azZljzl mlI\_j"~Z Iky ij_"
1ZjbnZ gZ | _ieh\mx wg \KKbx WP b dhl_evguo \ gZk_e_gghf imgdl

F_Ih~u jZkij_~_e _gby aZzljzl Ilhieb\Z gZ ijhba\h”kl\h we _ dlIj
| ieh\hc wg_j]l]bb \ aZjm[_"guo kljZgZo

=eZ\gh_ glh hlebgqzZ_| ih"oh” azZjm[_"guo kljZg ijb jZkij_
lhieb\Zz f_""m we_dljhwgighec gl jJb_c¢ A wlh k\h[h”*Z ]_g_]j
ijhba\h?bl_e ¢ \ hlg_k_gbb Ilhieb\guo aZlj{]bhZ<lexfidlc]pd* wg
aZjm[_"guo kljZgZo wleyhkkys kkidexqgbl_evgh gZ hkgh\_ jug
f_ ozgbafh\ b ijZzdlbg_kdb gbdzZd g_ k\yaZgh kijhbaghekl\ _c ijr
we_dljhwg_jlbb b I _ieh\hc wg_jlbb gZ LWP

341 FW:
>ey jZag_k _gby azljzl Ilhieb\EkgiZen&®_FWh*oh”™ k nbdkbjh\Zg
wnn_dlb\ghklvx ]_g_jZpbb 1_ieh\WiZgwdjlidbb | _ieh\hc DI> J[ue

mklZgh\e _g gZ mjh\g_ Ibibggh]htd0%eth\eimphléz  ih wihfm f_Ih”n
j_amevlZlu “"h\hevgh [ebadb hp_gdZf ih nbabg_kdhfm f_Ih"m

51 (0,66,21 )$&7256 "$7$%$6( '2%80(a1 HGLWLRQ
($BOHWKRGRORJ\B(PLVVLRQB)DFWRUVB SGI
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https://iea.blob.core.windows.net/assets/adcb9ea4-fc85-4379-826f-bbdd57401fa5/IEA_Methodology_Emission_Factors_2024.pdf

3.4.2 European Environmental Agency

< ?K fhghd@] b kljZzgh\hc [_gqfZjdbg] m]e_jh~rh_fdhklb ijh
we_dljhwg_jlbb \_~ Iky kbeZfb (XURSHD®WMY LgUROP HIQW O $.
FW: bkihevam_I| ih*oh” k nbdkbjh\Zgghc wnn_dIb\ghklvx ]_g
wg _jlbb jZag_k_gby azljzl thieb\Z gZ LWP
343 F_Ih™ K<:F

< f _Ih~"heh]bb jZajzZ[hlZggPkc f2ygKk:Bb_azljzl lhieb\zZ gZ
ij_"eZ]Z_lky ijh\h”"blv gZdikgthéb hip *"ggguf ijhba\h”bl_ey h[hjm~h
DI> hlimkdZ we_dljbup Bdhcieh\hc wgkppw h[t_fh\ bo hlimkdZz
F _Ih”u hp_gdb DI> g_ mdZaZgu Ilhwlhfm ijh[e_fZ jZag_k_gby aZ
gZ mkfhlj_gb_ hlgblu\Zxs_cky hj]ZglpagplEb DI>kelb | _ogbqg_kdt
g_\hafh gz beb Ij_[m_I g_hijz\"Zggh \ukhdbo azljzIl Ik ij_"eZ]

klZzg~Zjlgu_ ag4dowby bro \ mjZ\g_gbyo b
-opiR
(va &0 6 ¢ —opTE 5%

-VER&D 1 R - VP i x
_Bx
(vAE@B%
VDD 1R - VD D x
1" _
atic_ > dhwnnbpb_gl "ey jZkij_"_e_gby |_ieZ
at&j® dhwnnbpb yljZleij_~_e egbdjivwg_jlbb beb f_oZgbqg_k
wg_jlbb _keb ijbf_ghbfh
-cdc r 2 WlZehggZy wnn_dlb\ghklv ijhba\h”ki\Z |_iez \
[ ajZzaf_jgZy agZq_gby “ey jZaguo \b”~h\ lhieb\Z azZz~Zgu \ ki_pt
k] 2 WlZehggZy wghktMbijhbalh/vké\Zdljhwg_j]lbb gZ DWK
agZg_gby ey jZaguo \b”h\ lhieb\Z azZz~Zgu \ ki_pbZevghc IZ[eby
< f Ih*"bd_ K<:F m”_evguc dhwnnbpb_gl \u[jhkh\ ey ijhba\h
| iezZ jZkkgblu\lZ_Iky ih ke_"mxs_c nhjfme _
()a+3 +HDWPe+3)&+3 +Haw
1" _
()e+3+npqv dhwnnbpb gl \u[jhkh\ ~ey ijhba\h”kI\Z | _ieZ \ dh]_c¢
mklZgh\&2 Lb"
doniv hlimkd | _ieZ hl LWP L>"

Gh Ih]*Z ihemgZ _ |ky qlh jZag_k_gb_ Ihieb\Z b \u[jhkh\ gZ
khhighr_gby h[t_fh\ \ujZ[lhbdgb kdecdb | _ieh\hc wg_jlbb Z Ihey
klZzg”~Zjlguo b wlZehgguo agZq_gbc DI> qglh \vaul\Z_| g_~hmf_gb

52 *UHHQKRXVH JDV HPLVEWRQFLOWHEQHWDRILRQH. Q (XURSH _ (XURSHDQ (QYLURC
SSLZF _

54$11(;(6 WR WKH &RP PIPHQLRIQQPS5BIXODWLRQ OD\LQJ GRZQ UXOHV IRU WKH DSS
RI WKH (XURSHDQ 3DUOLDPHQW KIMQ BHWIKIR G\R XRE LWKBIVFDOFXO®WMRQ RI HPLVV
%UXVVHOV & | LV RKOW VB $ W H(BIXXYURSD HX HOL UHJBLPSO RN\
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https://www.eea.europa.eu/en/analysis/indicators/greenhouse-gas-emission-intensity-of-1
https://eur-lex.europa.eu/eli/reg_impl/2025/2547/oj/eng

344 =_jfZgby

< =_jfzgbb f_Ih” gZ hd&lglih\jhgbbjzZzkkgblu\Z Iky k_[_klhbfl
ijhba\h~kI\Z | _ieh\hc b we_dljbg_kdhc wg_j]bbwdghibwPkdhéy I|ky
©nbgkdbc2)P lhwlhfm f_hhKIAgZ\eb\Zxlky ghjfZlb\gu_ wlZehggu
jZa™_evghc \ujZ[hldb we _dljbg_kdhc wiy\hj¢dbvwg j]bip | _i
345 BlZeby

< hlq_|_ ©GZpbhgZevgu_ dhwnnbpb_glu \u[jhkh\ iZjgbd
we _dljhwg_jlb Ibthfure ggtPkligh\_~ g f _Ih” jZkij_~ e _gby lhieb\Z
\ujZ[hldm we _dljbg_kdhc wg_jlbb gZ | _ieh\uo we_dljhklZgphb

nbdkbjh\Zggwnn_dlb\ghklvx ] _ g _jZpbb |_ieirc iwgbhgibbdklkz
| _ieh\hc wg_j]lbb882%ghf
346 NjZgpby

<h NjZdpbrtey @ogb wnn_dlb\ghklb bkihevah\Zgby Ilhieb\Z
ijbf _gy_Iky ih*oh” ijb dhlhjhf I _iehlm \ujZ[Zlu\Z_fmx | _ieh\hc w
ijbjz\gb\zZxl d ijhba\h”kl\m | _iehlu \ dhl_evghc njb dZghf ih”o
jZkoh”u mkeh\gh]lh Ilhieb\Z \gzdhiydrc ijibfgzxlky h”bgzZdh\ufb
HklZevghc jZkoh” |Ihieb\Z hlghkyl gZ we _dljhwg_jJbx LZdbf h[jz
dhf[bgbjh\Zggh]lh ijhba\h?klI\Z we_dljbq_kdhc b I_ieh\hc wg_j]
we dljhwg_jlbx >Zgguc f_Ih” khhiI\_Ikl\m _Iq_jkdkkba kidhrhm nba
jZkj_~_e _gby aZzZljzl lhieb\Z gZ ijhba\h~kl\h we _dljbg_kdhc b |_ie
347 <_ebdh[jblzZzgby

< <_ebdh[jblZgbb "ey jzZkij_"~_e_gby ihlj_[e_gby Ihieb\z
we dljbg_kdhc b | _ieh\hc wg_jlbb gZ LWPI1/BRBNBPVKES® Tky f Ih~"
ij_"ihezZpdbx qtey ijhba\h”kl\Z dZ " ~hc _"bgbpu we_dljhwg_j]Jbb Ij
jZaZ [hevr_ _"bgbp lhieb\Z q_f ey ijhba\h?kI\Z dZ""hc _~bgbpl
>Zggh_ ij_~iheh  _gb_ hkgh\u\Z _Iky gZ ijZdlbg_kdbo gZ[ex™_g
| ieh\uo weldgplkc dzZlRmulZxsboglh wnn_dlb\ghklv ijhba\h”kl
we_dljhwg_j]bb gZ we_dljhklZgpbyo \ujZ[Zlu\Zxsbo I|hevdh
\Zjvbjm _|ky \ “bzZiZahgdg |Ih \j _fy dZd wnn_dIlb\ghklv \ujZ[hldb |_
wg_jlbb dhlehZz]lj_1Z1Zfb jZ[hlZxsbfithnigd\\Djhbjotyf Nk *bZiZahg _
50-90%.

348 KR:

< KR: "ey hp_gdb ihlj _[e_gby lhieb\Z gZ \ujZ[hldm we _dljbqg
wg_jlbb gZ LWP bkihevam-92BY aijfhzZzg, &kh~ _j bl ~Zggu_ dZd h[ h]
jZkoh”~_ Thieb\Z 1Zd b h ihlj_[e_gbb lhieb\IiZh™wegy AU E[IbIldbeinéu d
gZ LWP 1ljb wihf ] g _jZlhju g_ ij_~hklzZ\eyx|l wlb *Zggub \ (,$ ih
i _j_™Zxl k\_~ _gby h[ h[s_f jZkoh”_ Iha&gh\Z @& bWPgbXZ | jZkoh”

55 Khleg@hk >bj _dlb\_ ?K h[ wg_jlhwnn_dIb{8hkbbjmdh\h~"kiI\m ?K KWWBK HXU
OH[ HXURSBROWHHIM ®Q 7.7 "XUL &(/(; $ /
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VHWMWRRHWODUIL RIGDHIY L Q FS SHAGUU RISGIL]ILRQH

SEF_lh™ jZajz[hlZg >_izZjlZf_glhf [bag_kZ wg_j]l_Ibdb b ijhfure_gghc kljZI_]bb 1jZ\bl_e\
b hibkzZg \ F_ldbbg_k mdZaZgbyo him[ebdh\Zgguo gz kzZcl_ ljZ\tL

KW VWOSAWHXNEWO LVKHUQP REKHN R Y H U QXFSHOCRVI & WIKEBRO REWEDVE KBSHDQWD H &+35GlI
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https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32012L0027
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32012L0027
https://www.isprambiente.gov.it/it/pubblicazioni/rapporti/fattori-di-emissione-atmosferica-di-gas-a-effetto-serra-nel-settore-elettrico-nazionale-e-nei-principali-paesi-europei.-edizione-2020
https://www.isprambiente.gov.it/it/pubblicazioni/rapporti/fattori-di-emissione-atmosferica-di-gas-a-effetto-serra-nel-settore-elettrico-nazionale-e-nei-principali-paesi-europei.-edizione-2020
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/656647/CHP.pdf
https://www.eia.gov/electricity/data/eia923/

lhieb\Zz ~ey \ujZ[hldb we_dljhwg_jlbb b | _ieh\hc wgp4jbb \ [|_ic
;L ?
celhjblf jzZkq_1Z jzZkij_~_e _gby Ilhieb\Z gZ \ujZ[hldm we_
| _ieh\hc wg_j]lbb ih f- ITh"e (" xsbc
Hij_~_ey_Ilky ihegumzbdigwnmé_agh]h *_ckl\byDRi>» LWP
- _7858U;_
Dmr_jm
1"
-~_A ihe_agh bkihevam_ fzZy we _dljhwg_jlby gZ LWP d<I
A dhwnnbpb_gl i_jg\hAZ A<
Qs tihe_agh bkihevam_fZy | _ieh\Zy wg_jlbb gZ LWP \ |_ieh
L?

rmr ¥h[s__ dhebqg_kl\h azZljZq_gghc wg_j]Jbb “ey ijjbba\h*kI\Z
b I _iehlu\ Il _ieh\hf wd\b\Ze_gl_ ;L?

JZkkqgblu\ZZKohy lhieb\Z gZ \ujZ[hldm we _dljhwg _j]bb
| _ieh\hf wd\b\Ze, IL?
- W:t I:ﬂt:nr_j

1" _

W Yjz[hldZ we _dljhwg_jlbb-gZ LWP d<I

3) <ugbkey jlkkoh” IlhiepAdZ\ujzZ[hldmmeh\hc wg_jlbb gZ LWP \
I_ieh\hf wd\b\Ze_&IL?
%A _

I

1" _

B th[sbc jZkoh” lhieb\Z gZ LWP ijb ijhba\h~kl\_ we_dljbqg_Kk:
wg_jlbb \' I _ieh\hf wd\b\Ze_gl_ ;L?

?keb aZy\e _ggh_ ] _ g _jZlhjhfiib)Z[&dgb I|kly f gvr_jZkg_Igh
agZgq_glEkxoh~Z lhieb\z ”~ey \ujzZ[hldb we_dljhwg_98b lith f_Ih"r
ijbgbfZ _Iky qlh ihe_agZy \ujZ[hldZ | _ieh\hc wg_jQbdx0y ZbLWP jZ\
\kz Ihieb\h bkihevah\Zgh ey \ujZ[hldb we_dljhwg_j]bb
349 Dblzc

< bBIZ gZ m]e_jh~rghf jugd_ ]_g_jbjmxsb_ dhfiZzgbb ihemqgZ
d\hlu gZ hkgh\Zgbb [ xgyHgdidhyuo ihdZaZl e ¢ m~”_evguo \u[jh
1&2 d<lg "ey we_dljhwg_&db>b Ydy \ujZ[hldb | _ieZ 1Ijb ij_\ur_gb
wlbo mjh\g_c dhfiZzgbb “hkev ghhiludgzZZjugd_ WIb [_gqfZjdb ihkl}
m _klhgzxlky LzZd "“ey lgzZzmbpbbhgya [ehdh\ fliBghklvx F<I \
11 hgb [ueb kgb  _gu k &2 d4«lg b lkh "h &2 =] Z
N"ey ]Zah\uotk WK ~h &2]d<lg b k”h &3 =>°

% 7Co 0@ 2\& <: 517 h,0"af [¥+e08liad+..5058/# EX3 >'ljbeh _gb_lezZg
j_ZebazZpbb ih mkliZgh\e_gbx b jZkhjhft efZggXplsgZevguo d\hl gZ \u[jhku m]e_jh”*Z \

1h~Zo wg_j]_lbHZ E G D HI DEF _SGFKLDOORKSDWRBXWHGFKPDUN
YDOXHVBIRUPXO®BSGI| SGI°@ #E X3 10&4H33y5%7* <50adh,liad#+=10 FRIZ-I CFK® %+°© 6
0 ° @ #.E X3 10&8HS3y5%7* Sla4h,liad#+=10 FRIZ-1 CFKk’ Gi
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file:///D:/Mailbox/Ð�Ñ�Ñ�ÐµÐ²Ð°/2025/Ð�ÐµÐ½Ñ�Ð¼Ð°Ñ�ÐºÐ¸/5b2f4703b3734d2295a07ef938a4b2c1.pdf
https://icapcarbonaction.com/system/files/document/241030-china-allocation-plan_updated-benchmark-values_formula_pdf.pdf
https://icapcarbonaction.com/system/files/document/241030-china-allocation-plan_updated-benchmark-values_formula_pdf.pdf
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202410/t20241021_1089750.html
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202410/t20241021_1089750.html
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202410/t20241021_1089750.html

AZjm[_"gu_ kbkl _fu [_gqfzZjdbg]Z ih m~”_evguf jZkoh”Zf wcg
m” _evguf \u[jhkZf I= gZ "~bgbpm ijh*mdpbb | _ieh\uo we _dljhklZ
Hkgh\gu_ aZjm[_"gu_ kbkl_fu [_gqfZjdbg]Z
AZ"ZqZ kharzZgby jhkkbckdhc kbkl fu [_gqfZjdkg[fZl+h m”"_e
ijhba\h~bl_e_c¢c we_dljhwg_j]lbb gZ | _ieh\uo we_dljhklZgpbyo \d
khihklz\e_gbc g_ Ilhevdh kj_"b jhkkbckdbo ij_"ijbylbc gh b
[ _ gqfzjdzfb Z 1Zd _ khihklZ\e_gby k [_gqfZjdZfb ey ijh"mdlh\
hol\Zq_gu kbl klbbkKzfb \ ?K b ~jm]bo lkiwZigiazm ~ey jhkkbckdhc
kbkl _fu [_gqfzZjdbg]Z i_j_q_gv ijhmdpbb b ]jZgbpu |_ogheh]b
"he gu [ulv hij_~ e gu 1zZzd qglh[u bf_ezkv \hafh ghklv dhjj_dlI
Kms_kli\mxI f_"kljZgh\u_ FW: bgiP\W_ RKkI[ZblZc b 7] kbkl_fu
[ ggfZjdbg]Z ih m~_evguf \u[jhkZf I= b beb ih m”_evguf jZkol
_"bgbpm ijh*mdpbb KljZgh\u_ kbkl _fu kha”Zxlky gZ mjh\g_
wg_jlhkbkl_f ] _g_jbjmxsbo dhfiZgbc b hl*_evguo LWK
Kji_“b azZjm[_"dub kbigjdbg]Z fh gh \u”_eblv
x kbkl_fm f_"kljZgh\h]h [_gqfZjdbg]Z FW:
x kbkl_fm [_gqfZjdbg]Z ?K ?KL “ey | _ieh\hc wg_j]bb
x kbkl_fm [_gqfzZjdbg]Z ijhba\h”bl_e_c¢ we_dljhwg_j]lJbb \ KR:
x kbkl _fm [_gqfZjdbg]Z ijhba\h”bl_e_c we_dljhwg_j]lbb \ Dbl
Hgb hlebgzZkjlkgbplzfholzZlZ ijhba\h~klI\_gguo kbkl_ f b jZkq.
Zelhjblfzfb \u[jhkh\GbH_ ijb\_~_gu ]JeZ\gu_ oZjZdl_jbklbdb wlb
[_gafzjdbg]Z
Kbkl _fz f_"kljzgh\h]h [_gqfZjdag(® PALVVLRQ )DFWRUV
lj_~f_| [_gqfZjdedhhblhjbg] b ZgZeba ma[jédmkgl= ijb
ijhba\h~kl\_ we _dljbg_kdhc b | _ieh\hc wg_jlbb gZ LWK "ey
kljZzg <k_]h ih agZq_ghbc
P_ev [_gqfZjdbglZz ;_gqfzZjdbg] \u[jhkh\ I= ijhba\h”*blky ih I
bkihevamxsbo jZzagu_ \b”u lhieb\Z gIDWHK pPalid & _ dbwkgHBE\guf
= Bg”bdZlhju FW: ih kljZzgzZf bkihevamxlky \ dZq_kI\_ [ _gqfZjdh
Ho\Zl b bg”bdZlhju fhgblhjbg]Zz Kbkl _fZ [_gqfZjdbg]Z F\
ke “mxsb_ihdzazl _eb ey kl1j®g b ]jmii kljzZg
x dhwnnbpb_glu \u§gphkhXkqg_E kgnffm fojdb we_dljhwg_jlbb b
| _iez &2 gZ d<lq
Xx dhwnnbpb_glu \u[&kHhevdh hl ijhba\h”kiI\Z we dljhwg_
\dexqZy we _dljhwg _j]lbx LWP
X thijzZ\hggu_ dhwnnbpb_glu "ew2\u\glmkBEgguo ihl_jyfb
we_dljhwg_j]lbb \& ¢yod<lq
X ihijZ\hqgu_ dhwnnbpb_glu 7*ew2\uf\ubhkByguo I|hjlhle_c
we _dljhwg _j]b_c
x dhwnnbpb_glu \ug&hkhl 2 ijb ijhba\h”kl\_ we_dljhwg _j]bb
&2wd\ gd<lq

0 (PLVVLRQ )DFWRUV 'DWDEDVH 'RHXB 6IHQWKORAARMR J\B (PIGMWIRRYB)DFWRUVB SC

00


https://iea.blob.core.windows.net/assets/adcb9ea4-fc85-4379-826f-bbdd57401fa5/IEA_Methodology_Emission_Factors_2024.pdf

Ko_fZ b eh]lbdzZ jzkq_Ilh\ JZkq_ H\\khohBbekgzlhjf_Ih~"heh]bb
jZajZ[lglghc FW: b baeh  _gghc \ IBA.hFEtebtdcity @025°* JZkq |
ijh\h~"beky ih ho\ZIm ih 1j_f hkgh\guf I= Hp_gdb \u[jhkh\ I=
hkgh\Zgu Jgdh\h~ysbo ijbgpbiZo F=WBDb "Zggu& FW: ih
wg_jlh[Zlkzf hgb ij_~klzZ\eyxl kh[hc kiyshl RudjEgby lhieb\Z >ey
kljZge_gihWKJI wlb pbnju ihemqg_gu gZ hkgh\_ bgnhjfZpbb ij_~»
iylb " ]Jh~guo k[hjgbdZo HWKJ aZiheg_gguo gZpbhgZevgui
]Jhkm”ZXjlggufb hj]j]ZzgzZfb \ezZklbbg VWdbj] [ZeZgku "ey ~jm]bo Kk
hkghWwWg@Z gZpbhgZevguo wg _j]_Ibig_kdEaM\Zgpwmo b Z*Zilbjh\ZggL
"ey khhiI\_IklI\by nhjfZlm b f _Ih~heh]bb FW: >ey LWP FW: bkih
nbdkbjh\Zgghc wnn_dlb\ghklvx ijhba\h”"kI\Z | _ieklZ§hdg”gjlpgdic D

mjh\g_

BgnhjfZpbhgghheg_gbmevlalu j_]Jmeyjgh im[ebdmxlky \ k[hj
FW: ihke_~gbc ba dhlhjuo ~ZIbjifizg ]h~hf

ljh]jzffgh_ h[_ki_q_gb_ Kbkl_fz g_ kKhijh\h ~Z Iky

jZkijhkljzgy_fuf ijh]jzffguf h[_ki_q_gb_f
<u\h? ih kbkl_f < kbkl_f_ [ _gqfZjdbegdahk2ZN: nmgdpbhgZe
f Th*heh]bqgkkZy \ ieZg_hp_gdb m” _evguo \u[jhkh\ I= h~gZdh
ijh]ljzffghlh h[_ki_qgq_gby ~Zggu_ ij_"hklZ\eyxlky gZ dhff_jqg_kdhc
mjh\g_ kj_"gbo ih &hjgZ§Z mjh\g_ hl* _evguo m&lZlgjmkdbloeb ]
dhfizgbc WIh g_ ihahkeghldk "Zggmx kbkl_fm \ dZq_kI\_ dZevd
[ gqfZjdbg]Z m]e_jh~rh_fdhklb ijhba\h”?kI\Z wg_j]bb gZ LWK Jhkk
Kbkl _fZ [_gqfZjdbg]Z m”_evguo \u[jhkh\OlKjAKRevguc
ZgZeba \u[jhkh\ \ ZIfhkajgmg_crbo ijhba\h~bl_e_c we_dljhwg_j]t
KR:2
lj_~f_I [_gqfZjdbygifBEgblhjbg] b ZgZeba \u[jhkh\ I=-"ey dhfi
ijhba\h”"bl_e_c we_dljhwg_j]lbb
P _ev [_gqfzjdbglhza~zZzggzZzy \ KR: kbkl _fZ [_gqgfZjdbg]z
ijbdezZ”~ghc o0zZjzZdl_j b hkgh\ZgZ _@Xgkyd\gu[glokhn = dimig_crbo
ijhba\h~bl_e ¢ we_dljhwg_j]Jbb gZ | iemuo we _dljhklZgpby
Ho\Zl b bg”bdZlhju fhgblKbtkkg]ZZ bkihevam _ Iky ey jZkq_Il
\u[jhkZf &izh ho\zlzf b
Ko_fZ b eh]bdzZ jzkd&kblbhl\ f_ [ _gqfZjdbg]Z bkihbyfZp\xygh bg
djmig_crbo ijhbaylm*Wwke _edljhwg_jlbb gZ | _ieh\uo we_dljhklZgpb
]h~rZ \k_ ihdZazZl_eb hkgh\Zgu gZ “Zgguo h ] _g ]p@pbdbhb \ulj
khihdmigu_ h[s_hljZke \u_ | _g”~_gpbb ij_"~klZ\e_gu “~h ]h~rz
Zki_dljgkqg_IlimdzZzaAghhdmf_¢gkFXLGH WR (OHFWULFLW\ 6HFWRU
(PLVVLRQW:. ZRWIDKuUVARY hkgh\ghf jZkkgblZgu k bkihevah\zZgb f ~
ihlj_[e_gbb Ihieb\Zz ba klZlbklbg_kdhc nhjfu MijZ\e_gby w
bgnhjfzpbb KR: (,$dhwhnbpb_glh\ kh”_j Zgby m]e_jh"Z ~ey jZael
lhieb\z ij_"~hklzZ\e_gguo :h gnejvgf hdjm ' Zxs_c kj_~u KR: (3%

Bl KWWSV 7Z7ZZ LHD RUJ UHSRUWV HOHFWULFLW\

62 KWSV 777 LHD RUJ UHSRUWY HOHFWULFLW\

B KWWSY VRORWURKRRWHQ@W XSORDGMOHFWMKEWRHH Q KPXWVWHVVLRQV
7TRWDIOV SG



https://www.iea.org/reports/electricity-2025
https://resource-solutions.org/wp-content/uploads/2022/11/Guide-to-Electricity-Sector-Greenhouse-Gas-Emissions-Totals.pdf
https://resource-solutions.org/wp-content/uploads/2022/11/Guide-to-Electricity-Sector-Greenhouse-Gas-Emissions-Totals.pdf
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5.JZkoh”™ | _ieZ gZ \ujZ[hldm we _dljbg_kdhc wg_j]Jbb Iluk =d.
6.JZkoh” | _ieh\hc wg_j]Jbb gZ kh[kI\_ggu_ gm ~u Iluk =dZe
7.M”~_evguc jZkoh”™ I_ieh\hc wg_jjbbachNkiwegZdljbg_kdhc
wg_jlbb ]Jjmiihc Imj[hZ]j_]Zd4\ ddZe d<I
8. MM _evguc jZkoh”™ mkeh\gh]h Ihieb\Z gZ hlimkd weqgdljbqg_kc
9.HIghr_gb_ hlimkdzZ |_ieh\hc wg_jlbb k hljZ[hlZ\rbf iZjhf
hlimkdm |_ieh\hc wg_jlbb hl LWP

100 M _eVy lehnbdZpbhggZy \ujZpghkdZedAll q

x k izjhf ijhba\h”~klI\_gguo hl[hjh\

x k iZzjhf | _iehnbdZpbhgguo hil[hjh\

11. <ujZ[hldZ we_dljbg_kdhc wg_j]bb ih I_iehnbdZplbhgghfm p
12. <ujZ[hldZ we _dljbgq_kdhc wg _j]lbb ih dhgfh_dé&dpdhgghfm p!

X X X X X W x

13. M~ _evguc jZkoh” |_ieZ [jmllh gZ \ujZ[hldm we_dljbqg_
Imj[hz]j_1ZIzZfb ih |I_iehnbdZpbhgghframg pbdem ddzZe d<lI
14. MN _evguc jZkoh”~ | _ieh\hc wg _jlbb g _Ilh gZ \ujZ[hldm

wg_jlbb Imj[hZz]j_]1Z1Zfb ih | _iehnbdZ phitZzgegdg kh pbdem
15. M~ _evguc jZkoh”™ mkeh\gh]h lhieb\Z gZ hlimkd we_dljbq_k
q
\'I g
x ih | _iehnbdZpbhgghfm pbdem
X ih dhg”_gkZpbhgghfm pbdem
16. M~ _evguc jZkoh”™ mkeh\gh]h IThieb\Z gZ hlimkd | _ieh\hc wg
17.1lheguc jZkoh” IThzebWPg |mk
< jy~_ kemqgZ_\ wdkiemZzZlZpbhggu_ ihdZazl_eb fhlml |
ke "mxsbfb ihdzZzazl _eyfb gZzZijbf_j ~ey LWP hljZ" _gguo \ KL ] F
X <ujZ[hlZgh we _dljhwg_j]l]bb w w \k_]h \ Ihf gbke_ IKM b
X <ujZ[hlZzgh w w ih | _iehnbdZpbkglhhfmbbptkeéem\ujzZ[hlZgh
Winp gZ IKM \ujZ[hlZgh WIlnp gZ I=M



X <ujZ[hlZgh w w ih dhg”_gkZpbhgghfm pbdem \k_]h \ Ihf
Wdgp gZ IKM \ujZ[hlZgh Wdgp gZ I=M

Xx Hlims _gh we _dljhwg_j]l]bb k rbg LWP \ Ihf gbke_ hlims_
hlims_ghhw lwM

x Hlim_gh | _ieh\hc wg_jlbb I w k dhee_dlhjh\ LWP \k_]h
]jmiihc IKM J]jmiihc I=M ba I<D ba JHM

X M~ _evguc jZkoh”™ mkeh\gh]h Ihieb\Z gZ ijhba\h”kl\h we dlI
MIMLw w \ kj_"*g_fih LWP MJIJML w w \ kj_"ygMLwhwW]j&]jZIZf KM
ih zZ]j_1zZ1zZzf I=M

X M~ _evguc jZkoh”™ mkeh\gh]h |Ihieb\Z gZ hlims_ggmx w w
gbke_ MJMLwwh!l ih | _iehnbdZpbhgghfm pbdem MJMLwwhI ih dh
MIJMLwwhl gZ IKM MJMLwwhl gZ I1=M

X M~ _evguc jZkoh” mkeh\ghhlinshigdpmzkx dZav MIMLIw \ kj_"g._
ih LWP \l g MJMLIw ih ]Jjmii_ IKM \ 1 g MJMLIw ih ]Jjmii_ I=M
Imj[hz]j_]1z21zf MJIMLIw ih Z]j_1ZIZf IKM MJMLIw ih Z]j_1ZIZf I=N
kj_~g_f ih I<D

X lheguc jZkoh”™ mkeh\gh]h IhiebhZ \gkhiL Whke gZ hlims_ggn
we _dljhwg_j]l]bx gZ hlims_ggmx | _ieh\mx wg_j]lbx

x BajZkoh”h\Zgh gZImjZevgh]lh |lhieb\Z fZaml “ba_evgh_ Il
1Za

<u\h™[t_f "Zgguo ih we _dljhklZgpbyf \ ko_fZo | _iehkgZ[ _gb
k jZaghc “he_c id&aemlugby Bf_xsb_ky ~Zggu_ \ ko_fZo |_iehk
dijmiguo ]Jhjh~h\ iha\heyx!| ijh\_klb hp_gdm \u[jhkh\ iZjgbdh\uo
| _ieh\uo we_dljhklZgpbc "ey dhlhjuo bf__Ilky g_h[oh”~bfZy
"hklZlhqghf h[t_f_

K\_" _gby hilh\uo b |I_jjblhjbZeMgmxsbo dhfiZzgbc

Km[t dlu we_ _dljhwg_j] Ibdb h[yaZgu jZkdju\Zlv ke_"mxsm
g_h[oh”bfmx “"ey hp_gdb wfbkkbb \u[jhkh\ iZjgbdh\uo ]Za
we_dljhklzgpbyfb \ khhI\_Ikl\bb k ihklZgh\e_gb_f [1jZ\bl_evk
N "N jZpbb hl 20\zZjg~rzZz <« ©OH[ mliI\_j " ~_gbb klzZzg~Zjlh\ jZkdju
bgnhjfZzpbb km[t_dIzZfb hilh\h]h b jhagbgguo jugdh\ we dljbq_kd
tlhklZgh\e _gb _

X \bAru b h[tzfu bkihevam_fh]lh 1lhieb\Z _]h oZzZjzdl_jbklb
agZq_gby jZkwoke dlijhklZgpbyf

X jZkah weéljhwg _jl]bb gZ kh[kI\_ggu_ \ jZa[b\d_ gZ |_i
we dljbg_kdmx wg _j]J]bx b ohayckl\_ggu_ gm "u ] _g_jbjmxs_]h
\ujZ[hld_ |_ieh\hc b we_dljbg_kdhc wg_jlbb jzZza~_evgh ih we_d

Djhf_Ih]h dhfizghtbeblbghf \b”r_ mm[elba "mxsmx ihe_agmx
j_ljhki_dlb\gmx bgnhjfZpbx \ jZaj_a_ hl*_evguo klZgpbc nbebzel

X ijhba\h~klI\h | _ieh\hc b beb we_dljbg_kdhc wg_j]bb

X j_ZebaZpby | _ieh\hc b beb we dljbg_kdhc wg_j]bb

x m~_evguc jZkoh” mkeh\gh]h IThiebN\th dZiehjhiba\b "keb
wedljbg_kdhc wg_j]bb

el

(@]



QZklbggh bgnhjfzpby fh | [ulv ©\hkklZgh\e_gZ2 ih bf_xsl
GZijbf_j h[tzf ijhba\_~zgghc we_dljbg_kdhc wg_j]lbb ijb gZeb
ihlj_[e_gbb Ilhieb\Z b _]h m~_evghf jZkoh”™_ gZ _"bhgppm ijh~n
ke _m_| ihfgbhvqgzZklv ] _g jbjdkéizgbc bf_xI \ khklzZ\_ g _lhieb\
we_dljhklZgpbb dhlhju_ g_h[oh”bfh bkdexqgblv ba jZkkfhlj_gby

<u\h”~bf_xsb_ky ~Zggu_ 9gZ kZclZo ]_g_jbjmxsbo dhfiZgbc
ijh\_kIb hp_gdm \u[jhkh\ I= lhewduo*eyWHKI™ "ey diflhjLlky
g_h[oh*"bfahjddpby

>Zggu_ Zgd_I| "ey nhjfbjh\Zgby BLK G>L

:gd_lu kh[jZggu_ ~ey nhjfbjh\Zgby kijZ\hqgbdZ ih G>L ©K |
gZ djmiguo mklzgh\dZo \ p_eyo ijhba\h”"klYZ wgkhbhh3ZIBLK
ke “mxsbc gZglgjuod ijbf_gbfydkealZ wfbkkbbWX hl

x hlims_gh we _dljbg_kdhc wg_j]lbb k rbg \ 1 g

o \j_"bf_dhf[bgbjh\Zgghc \ujZ[hldb

x 0ZjZdl_jbklbdb Ihieb\Z ih _Jh \b~Zf gZ hlimkd we _dljbqg_Kk

X kh\hdmiguc jZkoh?”

o Ibi m]Jey hkbhevah\Zgbb
kj_"~g_]lh"h\Zy K]ieZlgby
kh~_j"Zgb_ m]e_jh~Zz
iehlghklv lhevdh ey ]Zahh[jZagh]h Ihieb\Z
kj_"*g_]h”h\hc m”~_evguc jZkoh” mkeh\gh]h lhieb\Z
oZjZd!l_jbklbdb Ihieb\Zz ih _]1h \b”Zf gZ hlimkd |_ieh\hc wq
kh\hdmiguc jZzkoh”

Ibi ey ijb bkihevah\Zgbb

ki_"g_lh"h\ish|Z gy

kh”_j"Zgb_ ml]e_jh"Zz

iehlghklv Ihevdh *ey ]Zahh[jZagh]h Ihieb\Z
kj_~g_]h~h\hc m”_evguc jZkoh” mkeh\gh]h Ihieb\Zz

x khklz\ 1Zahh[jZagh]h lhieb\Z f _I1Zg "“bhdkb” m]e_jh~Z b 7

:gd_1Z bf__ I hrtgh ij_bfms_klI\h i_j_ "~ hklZevguWwfjdgZpktthqgbdZfl
k\_~ _gby ij_"klz\eyxlky \ jZaj_a_ ]jmilih wyghjmtMhqZgok
dhg”_gkZpbhggu_ b |_iehnbdZpbhggu_ iZjhkbeh\u_ [ehdb
]ZahImj[bggu_ mklZgh\db \h”h]] bgu_ dhlggiagba Zgd_| ihdZaZe
glh bo aZihegy dhkbd lelvgh gbadzZy b ihwlhfm g& bbo\hkghA_ fh
ZgZeba lhevdh ih LWK 7~ey dhlhjuo bf__Iky “hklZlhggh k\_~ _gbc
iZjgbdh\uo JZah\

H[{sbc \u\hBf_xsb_ky ~Zggu_ afhoo jbklhggbdh\ iha\heyxl
knhjfbjh\zZIv j_ij_a_glzZlb\guweyujhjtikhjh\Zgby kbkl_fu [_gqfzZjdbg].
m” _evguf \u[jhkiZIf UWK Ijbhjbl_| fh gh hi~ZIv ko _fzf. |l _iehkgZ[ _

O O OO OO0 xw ©0o oo



F _Ih"bg_kdZy hkgh\Z kbkl_fu [_gqfZjdbg]Z m”~_evguo jZkoh
m” _evguo \u[jhkh\ I= gZ LWK

;_gqfzZjdbigywlh khihklZ\bl _evfacFZgZZehggufb ihdZaZzZl eyfb
hij " gby \hafh ghkl_c ih\ur_gby wnn_dlb\ghklb.khgkl\ dghc jZ
ijh\_~ gby gm gu wlZehggu_ ihdZaZl _eb b ihdZaZl _ebkebey "Zgc
mklZgh\db hp_g_ggu_ |Zdbf h[jZzahf qlh[u bol¥hKk ghlZe&l dgufihklZ
>ey kZfh]h hij_~_e_gby wlZehggh]h [idhhDbdZl kekImfZ [g ggfZjdbg]Z
ihkdhevdm hg \u[bjZ _Iky gZ hkgh\_ jZg bjh\Zgby | _f beb bguf h[j
ihdZa2l ¢ ~ey hI®*_evguo ij_"ijbylbc beb mklZgh\hd

Kbkl _fzZ [_gqfZpdbld]gZ[hj ijhp_AMmgyxlsdo kh[jZlv b h[jZ[hlZIlv
ih az”rZgguf Zelhjblfzf g_h[oh”bfmx bgnhjfZpbx ~ey jZg bjh\Zghb
kjZ\g_gby dexqg_\uo iHdzahBljZkeb ijhbal\lWwgkljbb gz | _ieh\uo
we_dljhklZzgpbyo kms_kiI\m_| g_kdhevdh giZpbmgZé¢vygwo kbkl f
[ ggfZjdbg]Z ih mjh\gx m”_evguobjdkmh W auwo \Jb[jhkh\ I= \dexq
kbkl_fm f_"kljZgh\h]h [_gqfZgohisgdrzF&cwirs 202bLife Cycle Upstream
EmissionFactors2024 kbkl_fm [_gqfZjdb@]Ze9KlI Aeh\hc bvwg Khkl fm
CKjzZ\gbl_evguc ZgZeba \u[jhkh\ \ ZIfhkn_jm dimig_crbo i
we_dljhwg_jlbb \ Kokl fm [_gqfZjdbg]Z ijhba\h”bl_e_c¢c we_dljhw
?LK \ DblZ_ b 7]

JZalb_ f_ozZgbafh\ m]e_jh~gh]lh j_]Jmebjh\Zgby b kbkl_f
hlg_hdklb ih m]Je_jh~rghfm ke_"m ijh”mdpbb nhjfbjm_1| kigtdk gZ ijh
ihdzazl_e_c ml]e_jh~hafddiklibjuo xjbk"bdpbyo gZijbf_j \ DZebnhj

[j_[m_Iky h[yazZl_evdgdy tHdulghkzf ho\zZlZz k ]h~*Z b ho\zlz
]h~z Hgdkllv ih ho\ZIm lzd™ _ Ij_[m_Ilky \ jkfdAolklkbb k<
lj _ h\zZzgbyfb =HKL J b =HKL J hkgh\gu_ wlZiu ijh\_"* _gby

[ _gqfZjdbg]Z \déXxqzZxl

X hij_~ e gbgbpjdjhp_kkh\ "ey dhebq_kI\_ggh]h hij_~ e gby
b \u[hj f_bld*"b jzZkq_I1Z \u[jhkh\ I=
jZajZ[hldm Zgd _lu ey k[hjZ "Zgguo g_h[oh”bfuo “ey jZkq
k[hj b h[jZ[hldm ~"Zgguo g_h[oh”bfuo “ey jZkgq_|IZ m”~ _evgl
jZkgm”™ _evguo \u[jhkh\ I=
\_jbnbdzZpbx j_ameviZlh\ jZkg_lh\ m”~_evguo \u[jhkh\ I=
ihkljh _gb_ djb\uo [_gqfZjdbg]Z m”_evguo \u[jhkh\ I=

x

X X X X

nozZrfZdh\ B : Kdh[_e_\ > H ;hjbkh\ D ; =mk_\Z L < Kbkl_fu [_gqfZjdbg]Z ih
iZjgbdh\uo ]Zah\ \ gq_jghc f_IZeemj]lbb Q_jeg&yl fgvZgadmghy kdhc b wdhghfbqg_kdhc
bgnhjfZpbb KWWSV GRL RUJ
”2Lzf > _ z1zd _ kf ;Zrfzdh\ B : E_[_~"_\H < =mk_\Z L < Kbkl_fZ [_gqfZjdbg]Z m]e_
d_jibgq_kdbo ba”_ebc Ba\_klby KzfzZjkdh]h gZzmqggh]lh p_gljZ JRkkbckdhk :dZ~_fbb gz
‘2, ;ZrfZdh\ B ? G lhlZifmpkd\; H < E_[_~_\ L <
=mk_\Z >_dZj[hgbaZpby pehb dlgjiza\bljizk kbkl_f wdheh]bg_kdh]lh b wg_j]_Ibg_kdhlh
Kljhbl_evgu_ fZl_jbZeu k ‘2, KWWS GRL RUJ X yZrfZdh\ B
H< EMN\ D; ;hjbkFEmik_¥z Kbkl_fZ [_gqfZjdbgl]Z ih wg_jlhwnn_dlb\ghklb b m~_
iZjgbdh\uo ]Zah\ ijb ijhbabth?kZ\_Naif§" Zf_glZevgZy b ijbdezZz”gZy debfZlheh]by < i_qZ
? GZbemqgrb_ “~hkimigu_ |I_ogheh]lbb F_Ih2{gb kihb jZpjdlifildg”* h[yazZl_evgh]lh ijbeh’ _
bgnhjfZpbhlgwmgbqg_kdh]lh kijZ\hggbdZ ih gZbemqgrbf ~hklmiguf |I_ogheh]leypf ©Bg~"bdZz
m~_evguo \u[jhkh\ iZjgbdh\uo ]Zah\® Ba~Zgb_ hnbpbZevgh_ Fhkd\Z Jhkkbckdbc bgk
=HKL J GZbemgrb_~hkimigu_ | ogheh]hbdiFf [@*Bpgbhkdih jZajZ[hld h[yaZl_evg!
ijbeh” gby bgnhjfZpbdhglmd kdhlh kijZ\hggbdZ ih gZbemqgrbf ~"hkimiguf | ogheh]byf C
ihdZzazl eb m”~ _evguo \u[jhkh\ iZjgbdh\uo ]Zah\?2



https://doi.org/10.32339/0135-5910-2021-9-1071-1086
http://doi.org/10.31659/0585-430X-2023-817-9-4-12
https://meganorm.ru/Data/817/81782.pdf
https://meganorm.ru/Data/817/81782.pdf
https://meganorm.ru/Data/817/81782.pdf

<uf[hj h[t_dIZ [_gqfzZjdbg]Z =jzZgbpu kbkl_fu \ i_j\mx hqg_j_"\
hit_dlhf [_gqfZjdbg]Zz dhlhjuf fh]lml J[ulkkbkWKZ wigjZlgZ
] g jbjmxszZy dhfiZzgby beb ihlj_[bl_eb we_ Gdljpongej]ldb\Z"ed ih
dhjj_dlbjh\dZ gZ kh[kI\_ggu_ gm ~u LWK thhthlehpbgkkdyo Zkildlu
jZkq _Ih\ "ey jZaguo h[t_dlh\ [ _gqgfZjdbg]Z Guidé&Zdactrcity hdmf gl
Sector Greenhouse Gas Emissions Totals (https//resourcesolutionsorg/wp-
contentupload$2022/11Guideto-Electiicity-SectorGreenhous€asEmissionsT otalspdf).

<il)ijh_dlZ azdhgyZk@bb baf_g _gbc \ hiI®_evgu_ aZdhgh”Zl_e
Jhkkbckdhc N_~* pZddbebZgu ~"\Z \ZjbzZglZ ]jZgbp kbkl_fu

X ] _g_jbjmxsbc h[t_dl ©dhwnnbpb_gl \u[jhkh\ iZjgbdh
d\Zebnbpbjh\Zggh]h ] _g_jbjmxs_]h h[t_dlZ2 b ©dhwnnbpb_gl \u|
]Zah\kg jlbnbpbjh\Zggh]lh hklzZldZ ] _g_jZpbb?@

X wg_jlhkbkl _fZz ©dhwnnbpb_gl \u[jhkh\ iZjgbdh\u® JZah\ wc

L_jfbg ©dhwnnbpb_gl \u[jhkh\ iZjgbdh\uo JIZam{ZqgqgeVa®Zjba
kzfhf ~ e wlh dhwnnbpb_gl m” _evguo \u[jhkh\ iZjgbdh\uo
m]e jh~h_fdhklb f _gvr_ih”oh”bl ihkdhevdm dzZkZ Iky lhevdh h”¢
ebh_jZImj_ wlhl dhwnnbpb_gl gqZklh gZau\Zxl ihdZazZl_e_f bgl_gkhb

<u[hj jih~*mdlZz "ey [_gqfZjdbg]z we_dljhwg_jlby vy\ey I}
ijhA"mdlhf hljZzkeb DhjhfgZIh WK b dhl_evguo ijhba\h”*blky | _ieh\Z
lhfbfh wlbo “\mo hkgh\ghd gh NWK fh]lml 1Zd _ ijhba\h”*blvky «
k’Zluc \ha”“mo b \h*hjh?® Km&klkfumxspgfZAjkibg]Z ijh*mdpbb hljZk
hkgh\ghf knhjfbjh\Zgu "ey hp_gdbbwelg m]e_fdhkkbddhklb ijhba\h”kl

x we_dljhwg_j]bb

x | _ieh\hc wg_j]bb

X kmffu we_dljbg_kdhc b I_ieh\hc wg_j]bb

<i ijh_dlZz azZz@igXg_k_gbb baf_g_gbc \ hdh”EV/gavgaZdh
Zdlu Jhkkbckdhc N®"mdzZpebbdh gZ gZebqgb_ 1j_o ijh mAlyh\ we_
wg_jlby |_ieh\Zy wg_jlby b ohel” hij*éy eghwigy j© Ibq_kdb_

\u[jhku iZjgbdh\ué ]@dhk\_ggu_ wg_j]l_Ibg_kdb_ \u[jhk@& iZjgbdh\
dhk\_ggu_ \u[jhku iZjgbdh\uo ]Zah\ h[jZzam_fu_ \ oh”_ijhba\h”l
wg_jlbb Ilhiel\g_j]lbb [|_iehghkbl_ey b oheh”Z oheh”hghkbl_ey
mdZaZgh ©dhwnnbpb_gl b dhkbbo i[Zah\ d\Zebnbpbjh\Zgg
]_g_jbjmxs_]h hihldhZ _gb_ fZkku \u[jhkh\ iZjgbdh\uo ]Zah\ hJ[jZz
\ j_amevlZl_ k' b]Zgby IhiebhgbgiAZd\gzrefbh_g_jbjmxs_f h[t_dl_ 7
ijhba\h~kl\Z we_dljbg_kdhc wg_jlbb azZ hij_"~_e_glgldm i_jbh”
we dljbg_kdhc wg _j]lbb ijhba\_~ gghc gZ |Zdhf d\Zebnbpbjh\Z

“ H \g lbbgbaf g gbc \ hI* evgu azdhgh”Zl_evqgu Zdlu HimkxibZ ke o c Nk 2 clj Zpebyb
jZaf s _gby bgnhjfZpbb h ih~]hlh\d YhydIBhbddbo kbjZ ameviZIZo bo h[km *_gby

> GZ ijZdlbd_ _s_ bkihevamxlky j _]bhgZevgu_ ]jZgbpuy GZijbf]lj :kkhphlhpd gg@GI
Kh\_I jug&zZt*h”bdzZ jZzkqzlzZz j_]bhgZevguo dhwnnbpb_glh\ \u[jhkh\ I= ]Zah\ hl ihlj_[e_g
NZ hp_gdb ih km[t_dIZf Jhkkbckdhc N_~_jZpbb JZag_k_gb_ azljzl Ihieb\Z gZ LWK \ v
"Zgguo BkZIbdb [_a dhgdj_lgh]l]h mdzZzazgby gz f_Ih” jZag_k_gby < wlhc f_lh”bd_ m”"_e
gZ ijhba\h”~klI\h hlimkd |_iehVheywhp jglib \u[jhkh\ ih ho\ZIm hgb “he’gu [ulv kdhjj_dI
kh[kI\_ggu_ gm ”~u b ihl_jb \ I_iewlbphk_Fydhdgthd _ g_ ij_"eZ]Z_Ilky Ihwlhfm dhk\_ggu_ "
bkihevam_fhc | _ieh\hc wg_j]bb ihemqgZxlky aZgb" _ggufb

% H \g k _gbb baf g gbc \ hI* evgu_ aZdrhdkikbzZlk ehvguN ZdihbmphZevguc kZcl ~ey
jZaf_s _gby bgnhjfZpbb h ih~]hlh\d_ghjfZlb\guo ijZ\h\uo ZdIh\ b j_amevlZlIZo bo h[km"

(@]
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https://resource-solutions.org/wp-content/uploads/2022/11/Guide-to-Electricity-Sector-Greenhouse-Gas-Emissions-Totals.pdf
https://resource-solutions.org/wp-content/uploads/2022/11/Guide-to-Electricity-Sector-Greenhouse-Gas-Emissions-Totals.pdf
https://regulation.gov.ru/projects/160625/
https://regulation.gov.ru/projects/160625/
https://regulation.gov.ru/projects/160625/
https://regulation.gov.ru/projects/160625/
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o0 Allocation of GHG Emissions from a Combined Heat and Power (CHP) Plant
*Calculating CO2 emissions from the combustion of standaets fand from electricity/steam
purchase

o EU ETS. https://climate.ec.europa.eu/system/files/2021
10/policy ets allowances bm_curve factsheetpds

o Update of benchmark valuesrfthe years 20212025 of phase 4 of the EU ETS.
Benchmark curves and key parameters. Updated final version issued on 12 October 2021.
policy ets_allowances _bm_curve factsheets erflp@ff tdhwnnbpb gl \u[jhkh\ Ij o I=
Ney ijbjhrgh]lh ]Zaz
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EX3 > 1ljbeh’ _gb_leZg j_ZebazZpbb ih mklzZzgh\e_gbx b jZkij_~_e_
h[t_fZ gZpbhgZevguo d\hl gZ \u[jhku m]e_jh"*Z \ b ]h™
5b2f4703b3734d2295a07ef938a4b2cl.pdf 241030chinaallocationplan_wpdated
benchmarkvalues_formula_pdf.pdf
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104 GZbemgrBhkimigu_ |_ogheh]bb F_lh*bg_kdb_ j_dhf_g~Zpbb ih jzajZ[hld_ hl[yaZzl
bgnhjfZpbhlgwmgbqg_kdh]lh kijZ\hggbdzZ ih gZbemqgrbf ~hklmiguf |I_ogheh]byf ©Bg~"bdZz
m~veguo \u[jhkh\ iZjgbdh\uo ]Zah\2 Ba”“Zgb_ hnikgbZkdbb _bgkhikiihE kihg"ZjlbaZpbb
=HKL J GZbemgrb_~hklimigu_ | ogheh]bb F_Ih*bg_kdb_ | da¥Zlge¥gbphih jZajz
ijbeh” gby bgnhjfZpbdhgmd kdhlh kijZ\hgdbe@gitbfgrhkimiguf | ogheh]byf ©Bg~bdZlb\
ihdZzazl eb m”~ _evguo \u[jhkh\ iZjgbdh\uo ]Zah\?2



https://iea.blob.core.windows.net/assets/adcb9ea4-fc85-4379-826f-bbdd57401fa5/IEA_Methodology_Emission_Factors_2024.pdf
https://ghgprotocol.org/sites/default/files/standards/ghg-protocol-revised.pdf
https://ghgprotocol.org/sites/default/files/2023-02/Stationary_Combustion_Guidance_final_1_0.pdf
https://ghgprotocol.org/sites/default/files/2023-03/CHP_guidance_v1.0.pdf
https://ghgprotocol.org/sites/default/files/2023-03/CHP_guidance_v1.0.pdf
https://climate.ec.europa.eu/system/files/2021-10/policy_ets_allowances_bm_curve_factsheets_en.pdf
https://climate.ec.europa.eu/system/files/2021-10/policy_ets_allowances_bm_curve_factsheets_en.pdf
https://climate.ec.europa.eu/system/files/2021-10/policy_ets_allowances_bm_curve_factsheets_en.pdf
file:///D:/Mailbox/Ð�Ñ�Ñ�ÐµÐ²Ð°/2025/Ð�ÐµÐ½Ñ�Ð¼Ð°Ñ�ÐºÐ¸/5b2f4703b3734d2295a07ef938a4b2c1.pdf
https://icapcarbonaction.com/system/files/document/241030-china-allocation-plan_updated-benchmark-values_formula_pdf.pdf
https://icapcarbonaction.com/system/files/document/241030-china-allocation-plan_updated-benchmark-values_formula_pdf.pdf
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202410/t20241021_1089750.html
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202410/t20241021_1089750.html
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202410/t20241021_1089750.html
https://meganorm.ru/Data/817/81782.pdf
https://meganorm.ru/Data/817/81782.pdf
https://meganorm.ru/Data/817/81782.pdf

X hp_gdZ dhk\_gguo \u[jhkh\ ho\Zlu b

0 IEA. 2024. Life Cycle Upstream Emissidfactors 2024. Database documentation
IEA upstream lifecycle emission facs 2024.pdf

0 United Nations Economic Commies for Europe. 2021. Life Cycle Assessment of
Electricity Generation OptiorisCA_final.pdf

o The Australian National Life Cycle InventoByatabase (AusLCI) delivered by the
Australian Life Cycle Assessment Society (ALCAS&usIci.com.au/index.php/Home

o 15(/ /[LIH &\FOH $VVHVVPHQW +DUPRQL]DWLRQ
GZpbhgZevdgih¢zldZb _c¢c ih \hah[gh\ey _fhcLife wGycle] PAssessment
Harmonization | Energy Systems Analysis | NREL

ljh]ljZffguc dhfie_ dkgfZjddg¥Kha\hey | ijh\_klb jZkq_Ilu dzd
khhi\_Ikl\bb k i_j_gbke_ggufb \ur_ jhkkbgokfdbfdbdIghpfZIlx\d ih
f IThrbdzf bkihevam_ fuf FW: ?K b \ kbkl_f_ [Ihj]jhhebDUOd\BEyZfb gZ
Djhf_ Ih]lh ijh]jzffguc dhfiggqfdkddgyYkKihal\hey | hp_jfiv_ i
m~_evgu_ \u[jhku g_ lhegdhhbihbklN k mq_Ihf \u[jhkh\ f_bBZgZ b az
Zahlz >ey jzZkq_l1Z \u[jhkh\dhio\Zzdgdu_ \u[jhku Ihieb\gh]lh pbo
ij_"eh _gzZ f_Ih"bdZ ©jmkkdhc fzZlj_rdb?® [he__ ihegh hljZ ZxsZy
hp_gdb YWkh\ ho\zbkihevamxlky kj_~g_fbjh\u_ dhwnnbpb_glu ij_~
FW: < ijh]jzffgufdedhilk _gqfzZjddgyKkljh_gh djb\uo [_gqfzZjdbg]Z
Hgb ihkljh_gu gZ hkgh\_ k[hjZ b h[jZ[RIdb VNZdgUla[h¥d ba [he_ _
qg_f jhkkbckdbof LWzZ\rk GZebgb_ wlbo djb\uo iha\hey |
iheghfzkrlZ[guc [_gqfZjdbglguh j@RokYZf wg_jlbb b ih m~_ev
\u[jhkzf I= k kZfh]lh gZqZeZ jZ[hlu wlh]h dhfie_dkZ

LZdbf h[jZahf ijh]jZzffguc ;dlfqéZjbkidy Khalhey_ | h[_ki_qgblyv
\ukhdmp[dhklv ijb ijh\_~ gbb [_gqfZjdbg]Z \ azZ\bkbfhklb hl \t
[ ggfZjdbg]Zz hZhddvguo j r_gbc h[ Zjobl _dimj_ jhkkbckdhc
[ gqfZjdbg]Z b hl Ih]lh \ dadhrol nhijif ~ e _gu f_Ih*bdb hp_gdb
ihdzZzazl e _cwdagZjd &g _kdbku\ulgjgbdh\uo2]babdi®wnnbpb glu
\u[jhkh\ iZjgbdh\uo ]Zah\ d\ZebnbphjMmXxggh b |[¢& odilZajzZz[hldZ
dhlhjuo ij_"mkfhlj_gzZ ijh_dI®H a\gdkgHbb baf g gbc \ hI™_e\
aZzdhgh”~zZl _evgu_ Zdlu Jhkkbckeéhc N_~ jZpbb2

Lbiheh]l]by LWK 7eycp[_gqfzZjdbg]Z ih \b”rzZf lhieb\Z b ih Ib

] _g_jbjmxsbo mklZgh\hd

< ijh]jzffghf dhfke,_adjqfZjd-Hg¥ Kk _LWK jZa[b\Zxlky gZ ]jmii
ih \b”r"Zf bkihevam _fh1% Ihieb\Z

Xx ]Zah\u_ HEWWP m dhlhjuo “hey ijbjh~*gh]h ]ZaZ \ Ihieb\gl
jZ\gZ bgb\urz | Z 1Zzd°_ DWK b =JWK m dhlhjuo ~hey ijbjh
lhieb\ghf [ZeZgk \dANKepZij \urz |

Xx mlhevgu_ +WWK \ lhieb\ghf [ZeZgk_ dhlhjuo “"hey m]ey
"hf _gguc b dhdkh\uc ]Zau jZ\gZ beb ij \urz |

15 H \g k gbb baf g gbc \ hi’h*édgevgazZdhAdlu JhkkbckdhcHibpbZ2plglnc kZcl ~ey
jZafs gby bgnhjfZpbb h ih~]hlh\d ghjfZIb\guo ijZ\h\uo Zdlh\ b j amevlZlZo bo h[km *
106 < kbkl_f_ [_gqfZjdbg]lZ FW: \u”_eyxlky 1Zd _ LWK gZ [bhlhieb\_ [bhfZkk_ b gZ g_\}

iio


https://iea.blob.core.windows.net/assets/62c02614-3753-48f6-b5f8-2206ecf356f0/IEAupstreamlifecycleemissionfactors_2024.pdf
https://unece.org/sites/default/files/2021-11/LCA_final.pdf
https://www.auslci.com.au/index.php/Home
https://www.nrel.gov/analysis/life-cycle-assessment
https://www.nrel.gov/analysis/life-cycle-assessment
https://regulation.gov.ru/projects/160625/
https://regulation.gov.ru/projects/160625/

x fZamlgu_ £EWWK \idh\ghf [ZeZgk_ dhlhjuo "hey fZamlZ jzZ
ij_\urz | Z \lhjhc bklhqghkdj bhhégut ]Za

X ijhgb_ LWKWK k g_kdhevdbfb \b”Zfb lhieb\Z ijhihjpbb dI
m~h\e _I\hjyxl i_j\uf Ij_f djbl_jbyf

< khklz\ ©ijhgbo2 LWK \oh”yl qZklwxw bWwgrh\BhD jH[OBZxI| gZ
kf rZgguo \b~Zo Ihieb\Z m]hev ijbjh~*guc ]Za jZj _\skigu hlo
hibedb g _jguc s ®hdibwihfm hig _k_gu \ Jjmiim LWK k g_kdhevd
lhieb\Zz

ljb ihkljh_gbb kbkl _fu [_gqfZjdbg]Z ]Zah\u_ LWK g_ jZa”™_e
] _g_jbjmxsbo mklZ&thWlid\_ ]Zah\uo LWK i_j\hgZqZevgh [ueb \u”"_

X iZjh]lBau_ wjgh[ehdb I1=M

X ]Zahlmj[bggu_wg _j]lh[ehdb =LM

X iZjhkbeh\u_ LWK dhg”_gkZpbhggdljhklZagp\wub weLWP k
iZjh\ufb Imj[hZ]j_1ZI1Zfb

LZdZy Ibiheh]by hij_~ ey |ky kms_KkI\_ggufb jZaebqgbyfb \ k
\u[jhkZoKH_g_gguo gZ [gad WK k jZagiuZbb]jmhjm~rh\Zgby
1Z[e < \u[hjd_ ih =LM hdZaZehkv lhevddzZy \WKjdZ d@Zzy " Z |
hkgh\Zgbc "ey \u®_e_gby wlhc ]Jjmiiu

07 >ey LWP P;D djb\u_ [_gqfZjdbg]Z ih m”_evgufo\lZphkzg iZjijhtbbk? gdZdibl&ZldZz
bgnhjfZpbb \ hldjuluo bklhggbdZo ko_fZo I_iehkgZ[ _gby KBIJZo b 7]j 1Zd b ihlhfr
i_j_\_" gu gZ ]Za b hlghkylky dG)Zighfuf ULWMK :joZg]_evkdhGh\P thdkd_ijhrez
g_kdheh wizih\ fhr_jgbazZpbb \ j_amevliZl_ dhlhjuo ijbjh*guc ]Za khklz\ey_I| [he__ \



LZ[ebpZ Hp_gdZ

jZaebgbc \

aZ\bkbfhklb hl 1biz h[hjm~h\Zgby

m” _ evgaoKMpZhKZah\uo

LWK

\

Lbi F_IhA M~ _evgu_ \ul[jhku ]kH Hit_f | Qbke
h[hjm~h| jZag_k_gby - - \ujZ[h| h
gby azljzl ihieb K1_"94 Ki_"g__| Azfudz| 4} LW K
ang_rg agZq_gh s__ we dlj \
— i ey agzq_g T
\ulhjd| i_j\uo | ~ey we_jlhulh
o feq jd_
10% i_j\uo d<iq
h[t_fh\ | 10%
l_g_jzZp| h[t_fh\
gZ LWK| 1_9_jZp
b gz LW
<k_ nbabqg_kdbg 325,8 235,0 262,5 78715,5 | 37
}_ZV\‘;"IE\“— ijhihjpbhgz| 4476 334,4 346,6 100504,9] 24
uc
\k_ 394,1 262,8 288,8 179220,4| 61
=M nbabqg_kdbg 301,2 291,6 291,6 29984,7 | 12
ijhihjpbhgZz| 344,1 329,5 329,5 15631,8 | 6
uc
\k_ 290,8 222,1 252,5 45616,5 | 18
=LM nbabqg_kdbd 259,0 518,1 1
ijhihjpbhgz| 412,6 605,2 2
uc
\k_ 341,8 11233 |3
KM nbabqg_kdbqg 341,8 243,9 262,5 48212,7 | 22
ijhihjptbgZey 467,1 352,3 397,7 84267,8 | 18
uc
\k_ 421,5 271,3 301,1 132480,5| 40

Bklhggbd Hp_gdb;PWIEWAYguf \u[hjdb ba ]Zah\uo LWK

H~AgZdh ihkljh_gb_ djb\uo [_gqfZjdbg]Z ijb jZag_k_gbb aZz
nbabg_kdhfm f_|h"m kf ihjdkazZehjZagébgby \ kj_“gbo agZq_ gkt
hij ~ eyxlky g_ Ibihf ] g _jbjmxs_]h h[hjm~h\Zgby Z hkh[_gg

]Zah\uo LWKo\u_ ey I=MijZ&llbM kdb gZdeZ”u\Zxlky gZ djb\u_ "e
dZzd gZ ]jZnbd_ "ey gbkezZ LWK [1Zd b gZ ]jZnbddI{ewd[jt]bftn\ \ujZ
gZeba ~Zgguo \u[hjdb ih ]JzZah\uf LWK 1Zd _ ihdZaZe hlkmlk
m”_evguo \u[jhkhAdKiHl mklZgh\e_gghtWiksgltzkdbb hl iZjzf_Iljh\ iZjZ
kf jbk lhwihfm dZXhlad \ ijb ihkljh_gbb kbkl_fu [_gqgfZjdbg]Zz
LWK _ jZa™ _eyxlky ih IbiZf ] g _jbjmxsbo mklZgh\hd



JbkmghdDjb\u [ gqfzZjdbg]Z ih m~_evguf \u[jh&kJZ&iHhuo LWK \
aZ\bkbfhklb hl IbiZz h[hjm~h\Zgby

600,0
500,0

400,0
©
—-300,0

b
<

200,0

100,0 —_— (- #( (= 8A ° §AA

0,0
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22

8 -#( ANA
ih gbkem LWK
600,0

500,0

o 400,0

< 300,0
<

200,0
¢8A ° §AA

¢ (- #(0(

100,0

0,0
0,0 10000,0 20000,0 30000,0 40000,0 50000,0 60000,0

%H#& !!/8
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JbkmghdAZ\bkbfhklvwgtoe\lu[jhkh\ && ]Zah\uo LWK hl fhsghklb b
hi izjzf_ljh\ izjz
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Bklhggbd JZkq_lu;PWIGWNhjdzf ]Zah\uo LWK
ljb ihkljh_gbb kbkl_fu [_gqfZjdbg]Z m]hevgu_ LWK g_ jZa”"_
] g jbjmxsbo mklZghdabd ~Zgguo ih \u[hjd_ ba m]hevguo LW
ke _"mxs__ >ey [hemibgklddo LWK bkihevam_fuc f_Ih” jZa"_e_g
f "~m | _ieh\hc b wlkddIMog jJb_¢c \ bkoh”guo ~Zgguo g_ mdZaZ
ijbgbg_ jZag_k_gb_ ih f_Ih”*Zf [ueh ijhha\_\" agZhnbRNGKVIN hl
agZqg_gbc MJIML gZ \ujZ[hldm | _ieh\hc wg kjbbg Vaemqgggyg
agZq_gby “ey m”_evgue d[jhmka\KHI\h wedhddjlwg_Kklbb khklZ\beb
]JKHd<lg “ey nbabq_kdh]h f_Ih”*2Zdklg *"epKHjhihjpbhgZevgh]h
f IThrz HrgZdh ZgZeba djb\uo [_gqgfzZjdbgilzdZz&Ze jbklih ijb
bkhevah\Zgbb \ dzZq_kI\_ rdZeu h[tzfh\ ]_g_jZpbb djb\u_ [_gg
gZdeZZulky b f_"~m gbfb g_I| mklhcgb\h]Jh k”\b]Z ih \_jlbdZeb
:gZeba 1Zd _ ihdZaZe hlkmlklI\b_ azZ\bkbfhklb m~_evguo \u[jl
mklZghle _gghc we _dljbg_kdhc fhksog HkIbbkKibe®mam fhc \ DblZ_ \k
[ueb jZza”_e _gu gZ ~\_ ]jmiiu fhsghkllvix ["hre F<I Djb\u_
[ _ ggfZjdbg]Z ey wlbo ]Jjmii ihdZau\zZxl qlh “bZiZzahg agZq_gbc



ijZzdlbg_kdb kh\iz~rz_| kf :pikeba 1Zd _ ihddklAé_hlkkgzZgbfhc
aZ\bkbfhklb m”~_evguo \u[jhkh\ ey ljzo Jjmii KA WK kFiZ\e\ gb _
"bziZahg_FizZz b \ "bZiZzahgkFlZ FZeu_ \u[hjdb ih LWK k izZjzZf_lj:
IZjZ ~h FIZ b \ "bzZiZzakhyZz g_ ihalheyxl ithemqgblv gZ~_"gu_ hj
Djdu_ [_gqfZjdbg]Z 7~ey \k_o Ilj_o ]jmii ihdZau\Zxl qglh ~bZziz
m~_evdudjhkh\ ~ey i_j\hc b Ij_Iv_c ]jmii g_ \uoh”yl azZz jzfdb *
\lhjhc ]jmiiu

< khklz\_ fZamlguo LWK Ibiu ]_g_jbjmxsbo mklZgh\hd g_
ijbgbg_ bo fZehih gbke
JbkmghdDjb\u_ [_ggqfZjdbg]Z m”~_evguo \ugihkih\hE¥Hguo LWK \
aZ\bkbfhklb hl f_Ih”"Z jZza”~_e_gby lhieb\Z
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Bklhggbd JZkq_lu;PWIGWNhjdZf ml]hevguo LWK



JbkmghdDjb\u_ [_gqfZjdbg]Z m~_evguo \ugihkih\hE¥Hguo LWK \
aZ\bkbfhklb hl mklZgh\e _gghc we _dljbg_kdhc fhsghklb
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Bklhggbd JZkq_lu; PWIGWNhjdmflveguaWK



JbkmghdDjb\u_ [_gqfZjdbg]Z ih m”_evguf \ughkdh&uguo LWK
\ aZ\bkbfhklb hl "Z\e_gby iZjZz
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lh h[t_fzf ]_g_jzZpbb
Bklhggbd JZkq_lu;PWIEWNhjd&hflhevguo LWK
| jb\_~ gb_ihdZaZl_e_c¢c m”~_evguo jZkoh~h\ wg_j]lbb b m”"_ev¢

\ khihklzZ\bfuc \b~"

AZ"ZqZ ijb\_~_gby ihdZaZl_e_c m”~_evguo jZkoh”h\ wg_j]bb
=\ khihklZ\bfuc \b” j_rZ _Iky \ g_kdhevdh rzZ]h\

X 1_j_kqgihhdzZzazl _e_c¢c bkihevah\Zdblynlhieb

X bkihevah\Zgb_~_~bgh]l]h f_Ih~heh]bg_kdh]h ih”*oh”*Z ijb
bkihevah\Zgby Ihieb\Z gZ LWP gZ \ujZ[hldm we_dljbg_kdhc b |_i

Xxi_j_kqg_lihdzZzaZl_ e _c ijhba\h”?kI\Z beb hlimkdg we dljhwg _

X i_j_kq_lihdzazl_e_c ijbea\htikMk&iZ | _ieh\hc=wgejblet \\
d<lIlqg ijb hp_gd_ m~_evguo \u[jhkh\ hl LWK gZ kmffZjgmx \ujZ[hld
| _ieh\hc wg_j]bb



x hlg_k_gb_ LWK d h*ghc ba q_luj_o ]jmii Ibiheh]bb ih \b"Z
lhieb\Zz

X hpgdZ m”~_evguo \u[jhkdéd ith KHNd\ k mqg_Ihf \u[jhkh\ f_1ZgZ
aZdbkb Zahlz

X hp_gdZ m~_evguo \u[jhkh\ 1= eb[h gZ \ujZ[hldm eb]
we_dljhwg_jlbb beb | _ieh\hc wg_j]lbb
X hp_gdZ m~ _evguo \u[jhkh\ I= ih jZaguo ho\zZlZf Hho\ZlI h

Hkh[_gghklb [_ggfiZjdky hI*_evghioi)b*mdpbb HIjZkeb

K bkihevah\zZgb_f ijh]jZffgh]h ;dbodifg | dBGVYKijh\h blky
[ gqfZjdbg] r_kib \bAh\ ijh*mdpbb HIjZkeb

Xx \ujzZ[hldZ we _dljbg_kdhc wg_j]bb
\ujZ[hldzZ |I_ieh\hc wg_j]bb
\ujZ[hldZ kmffu we _dljbg_kdhc jgbhibieh\hc wg
hlimkd we _dljbg_kdhc wg_j]lbb
hlimkd | _ieh\hc wg_j]bb
hlimkd kmffu we _dljbg_kdhc b | _ieh\hc wg_j]bb

< i ijh_dlz azdhgZkd gbb baf_g _gbc \ hl* _evgu_aZdhgh”Zl
Jhkkbckdhec N_2 jAapddh d®wnnbpb_gl \u[jhkh\ iZjgbdh\uo ]Z
d\Zebnbpbjh\Zggh]lh ]_g_jbjd#Esldghrhn[gb_fZkku \u[jhkh\ iZjgbdh\L
]Zah\ h[jZamxsboky \ j_amevlZl_ k'b]J]Zgby Ihieb\Z gz d\:
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cjtx \u[jhku \hiehs_ggu_ \ kljhbl_evguo dhgkljmd
h[hjm~h\Zgbb LWK Aa2gdu_ K\yu\h~"hf LWK ba wdkiemZlZpbb b n
khhi\_IklI\mxsbo hloh?p\klx dAiehs_gguo \u[jhkh\ I= bkihevan
ke _“mxsb_ kj_~g_fbjh\u_ agZq_gby ba [Zau "Zgdd o FWvglKH wd)
LWK LWK gZ g_nl_ijh*"mdéhou_4 WK jZa"_e
JZkg_| bg”bdZlb\guo ihdZazZl e _c¢c ~ey LWK bkihevamx
lhieb\Z b k jZagufb IbiZfbgbhyhjimfM\h\Zblky ih nhjfmezZf b
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—Zec,fe?cjktidekbfZevguc m” _evguc ihdzZzazl; evAkigjhkhyKH
_"bgbpm ijhba\h*bfhc hlims_gghc we _dljhwg_j]l]bb hij_~ e _gg
[ _ggfZjdbg]Z "ey W KKihi&Zvamxsbo dhgh}_ ligied\Z b dhgdj_Iguc
Ibih[hjm~h\Zgby

—Z¢teocjkt £fbgbfZevguc m”_evguc ihdZaZl ev jWghgh\ KH
_"bgbpm ijhba\h*bfhc hlims_gghc we _dljhwg_j]l]bb hij_"~ e _gg
[ _ ggfZjdbg]Zz ey WMWHKKihigZvamxsbo dhgdj_lgh\Z \b rdhgej lguc
Ibi h[hjm~h\Zgby

efeocjkimax xfZdkbfZevgh_ agZq_gb_ gZ djb\hc [_gqfZjdbg]
ijyfuolu[jhkh\ I= gZ ijhba\h”~kl\h hlimkd we_dljbgq_kdhc wg_j]bt
ih f_ Ihm~rey jZag _k _gby k' b]J]Zgby Ihieb\Z gz ipgb&dhklIbh we
| _ieh\hc wg_j]lbb "eyv,LWK Ibiz

efecjkimin xfbgbfZevgh_ agZq_gb_ gZ djb\hc [_gqfZjdbg]z
ijyfuo \u[jhkh\ I= gZ ijhba\h?klI\h hlimkd we _dljbg_kdhc wg_j]t
ih f_lhmnmey jZag_k_gby h[t_fh\ k' b]Zgbya\titbN\hd g& idHpbqg_kdhc
b I _ieh\hc wg_j]bK tMeiyZ LW

< kemqZ_ hlg_k _gby LWK d ]Jjmii_ LWK kh kf _rZggufb \b~"Z/1
bgrbdzZlb\guo ihdZazl_e_c hkms_kl\ey_|ky ih nhjfmeZzZf b

< _jogbc mjh\_gv bg”bdzZlb\gh]h ihdZazZl kgyihBidhjfmeg » ey |

— 28w ona® M — Z8rorad(% Alg (%8.18
Gb ' gbc mjh\_gv bg”bdzZlb\gh]h ihdZazZl ey BI hij ~ ey lky
— ZGouroraF Abes — Zdomrorad(% Alg, (%8.19
1" _
htk ' b]l]Zgb_ IhjgidZ WK \ Iml
j #\b” k*b]Z _fh]lh lhieb\Z
ntdhebqg_kl\h \bAh\ k'b]Z_fh]h Ihieb\Zz
JZkg_| [_gqfZjdh\ wlZehgguo agZq_gbc m”"2eg@uo \ul[j

_"bgbpm ijhba\h*bfhc hlims_gghc we _dljhawg j¥Zddua eybNhWw K
lhieb\Z b Ibih\ h[hjm~h\Zgby ijh\hBb h{yzZlaehf*mxs

1 Bklhggbd ihkljh_gh;PWIEWEQgQufs$ /LIH &\ FOH 8SVWUHDP (PLVVLRQ )DFWRUV
GRFXPHQWDXMSMYQUHDP OLIHF\FOH HPLVVLRQ IDFWRUVB SGI
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>ey LWKhkbgbjmxsbf \b~rhf Ihieb\Z \ dZq_kI\_ wlZehgguo agZc
m” _evguo \u[jhkhY IgZKHKHbgbpm ijhba\h*bfhc hlims_gghc we_d
fhiml bkihevah\Zlvky

X bghblkdbAguihdZazZl| BdbbBI

X kj_~g__ agZq_gb_ ~ey i_j\h]h » _pbeybgdzZdjb\imc* [egqtZjd
ijyfuf \u[jhkzZf I= gZ ijhba\h”~kl\h hlimkd we_ dljbg_kdhc wg _j]b!
ih f_IhPmjb jZag_k_gbb h[t_fh\ k’b]Zgby Ihieb\Z gZzZbighlkdhrrkl\h
b I _ieh\hc wg_j]bb ‘
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efecjki» fo.m&k twlZehggh_ agZq_gb_ m~_evguo \&[jhkh\ |

jZkq_1I_ gZ _"bgbpm ijhbiemk?igigtcc Me_dljhwg_jlbb hlihWK I|biZ
\brZf Ihieb\Z b IbizZzf h[hjm~h\Zgby
" efercjkt *agZq_gb_ m~_evguo ijyfuo \u[jhkh\ I= gZ ijhb

hlimkd we _dljbg_kdhc wg_j]lbb hij_"méeggjiZaghkf dbymh[t_fh\
k’'bl]Zgby lhieb\Z gi*kjihbave dljbg_kdhc b |_ieh\hc WwgXZ gbb "ey L
LWKp \oh”ysbo \ i _j\uc ~ _pbgafhid_\we dljhwg _j]l]bb gZ djb
[_gafzjdbg]Z
t\ujZ[hldZ hlimkd we_dljhwge jlob*"gZ WK _j\uc » pbev

ih \ujzZ[hld_ we_dljhwg_poHd ghfdplbg]Z

s tqgbkeh LWK \hr_~rbo \ i_j\uc ~_pbev ih \ujzZ[hld_ we_dl
djb\hc [fgjpbg]Z

X mjh\_gv aZfudZxsbc i_j\uc ~_pbev gZ djb\hc [_gqfZjdbg]
ijyfuf \u[jhkzZf I= gZ ijhba\h”~kl\h hlimkd we_ dljbgq_kdHc wg _j]b!
ih f_IThPmjb jZag_k_gbb h[t_fh\ k'b]Zgby lhieb\Z gZ ijhba\h”~kl\h
b I_ieh\hc wg_jlbBrecjkiPDI

X mjh\_gv aZfudZxsbc i_j\uc d\Zjlbev gZ djb\hc [_gqfZjdbg]
ijyfuf \u[jhkzZf I= gZ ijhba\h”~kl\h hlimkd wwe |{bjb qheadddguf
ih f_IThPmjb jZag_k_gbb h[t_fh\ k’'b]Zgby lhieb\Z gZ ijhba\h~kl\h
b I_ieh\hc wgt jIbRtecikiPDI

x mjh\_gv aZfudZxsbc i_j\u_ gZ djb\hc [_gqfzZjdbg]Z il
ijyfuf \u[jhkZf I= gZ ijhba\h/mkk\ch vhéi dljbwgkfbd hij ~ e gguf
ih f_Ih~ijb jZag_k_gbb k' b]J]Zgby Ihieb\Z gZ ijhba\h?kl\h we _
|_ieh\hc wg_jlbbetecjktP DI

>ey LWK kh kf_rZggufb \b”"Zfb lhieb\Z wlZehggu_ agZq_gby
kj_~g_\a\_r_ggugwdZedhig _gbc ~vgubltb2h\ hieb\Z ih nhjfme _
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WiwkstwlZehggh_ agZq_gb_ "ey LWK kh kf_rZggufb \b”Zfb Ih

WijLltwlZehggh_ agZqg_gb_ "ey LWK bkjhevamxs_c lhieb\h

@+t"hey lhigh\khielghf [Zgk_ LWK

ntdhebqg_kl\h \bAh\ k'b]Z_fh]h Ihieb\Zz



JZkg_| bg”~bdZlb\guo ihdZaZl e_c¢c b wlZehgguo agZc
bkihevamxsbo jZagu_ \b”u lhieb\Z b k jZagufb IbiZzfb h[hjm~h\Zg
b ijh\h~blky ih nhjfmezf ihdzZabgguf \ ii

Hp _gdZ dhk\_gguo \u[jhkh\ I= ihjh ~zZ fuo ijhp_kkZfb
j_iZ[hldb b ljZzgkihjlbjh\db Ihieb\Z gZ LWK
871 F Ih"bg_kdb_ ih"oh”u b bklhggbdb "Zgguo
Dhk\_ggu_ \u[jhku I= \u[jhku Ihieb\gh]h pbdeZ hp_gb\Zxlk
]imii ijhp_kkh\ ~h[uqgZ lihilehhNhieb\Z i _j jZ[hldZ lhieb\Z b ljZgk
lhieb\FW: \ [Za_ "ZAde Cycle Upstream Emission Factors 2024 Dataliase
ijb\h~bl hp_gdb m”_evguo dhk\_gguo \u[jhkh\ |I= *ey jZaguo kljZ

AZ"ZgZ "~Zggh]h tjiheemellv hp_gdhgdbkNhkh\ 1= gZ _“bgbpm
bkihevam_fh]l]h gZ LWK Ilhieb\Z ~ey Jhkkbb b kjzZ\gblv bo k hp_
hif_Iblv qlh iZjZf,\j nhjfme_ fh™ I \dexqzZlv dzZd ijyfu_ \u[jh

k’'b]Zzgby beb ml_q_d lhieb\Zz 1zZd b \u[jhku hl ipkph&k&@m_ fuo
we _dljbg_kdhc b | _ieh\hc wg_jlbb Qlh[u ba[_"Z®&WdhrklZghpudk gZ:
gZah\_ fowdhk\ _ggu_ WW LW 2

M~ _evgu_ dhk\_ggu_ \u[jhkd<lghigz®_eyxlky mfgh _gb_f
m” evguo dhk\ _gguo \u[jhkh\ \ jZkqg_|_ gZ hlimbdhdgd@MIlLghdir \b"Z
\ujZ[hldb we_dljhwg_jlbb gZ dhgdj_lghc LWK jZ[hlZxs_c gZ wlh
\ur_ MIJML "ey LWK | _f\ur_ g_lhevdh ijyfu_ ghleE dhk\_ggu_ \u

J_ameviZlu hp_gdb dhk\_gguo \u[jhkh\ hl Ihieb\gh]h pbde.
gZ[hjZz ijlkkgxkh\ lhieb\gh]h pbdezZ 1Zd b hl iheghlu b ]jZgbp mq
\u[jhkh\ I= d&y "hlh ba wlbo ijhipbkkh\ggu_ gb _ hp_gdb dhk\_g
\u[jhkh\ I= ~ey LWKbJhkemqg_gu gZ [Za_ I|j_o f_Ih~*bq_kdbo il
khhi\_lkl\mxsbo bf bklhgqgbdhkihegah\Zgb f

X ~Zgguo GZpbhgZevghc bg\ _glZjbazZpbb \uffhMihhli= az
bklhqgbd ihal\hey_ | mqg_klv lhevdh ijyfu_ \u[jhku \ ijhp_kkZo lhie

X khar"ZggPhWGWN "ey FbgwdhghfjZza\blby Jhkkbb kbkl_ fu
\dezZz~Z | _ogheh]bg_kdh]hh\mzZdgbjZz wg_jlhwnn_dlb\ghklb b \ ~bg
\u[jhkh\ 1=\ k_dlhj_ ©wg_j]_Ibd2% JhkMbb Ifh" Bkihevah\Zgb_
wlh]lh bgkljmf_glZ ihal\hey | mmqgj\flw _g\ufjhedwd\ ijhp_kkZo lhieb\gh
pbdezZz gh b \u[jhku hl bkihevam_fu®bo \welbdljbjhpkdktkc b |_ieh\t
wg_jlbb

x fZljbpu iheguo dhwnnbpb_glh\ jZkoh~Z wg_j]lbb \ LWD
fZlj _rdz?2 Bkihevah\Zgb_ wlh]lh ih*"oh”zZ ika¥YEZeygluemd [kl fZ

112 (8 /LIH &\FOH 8SVWUHDP (PLVVLRQ JDFWRUMWDWLRQ 'DW!|
($XSVWUHDPOLIHF\FOHHPLVVLRQIDFWRUVB SGI

113GZpbthevguc A"hdezZ” h dz~Zklj_ Zgljhih]_gguo \u[jhkh\ iZjgbdh\uo ]Zah\ ba bkll
ihlehlbl_eyfb aZ 11 Fhkd\z

14 %DVKPDNRY ,JRU $QQD O0O\WWKDNNBRODGOPIGWPLY Y%DWBPKPDNRY .RQVWDQWL
'JHGJLFKHN $OH[H\ /XQLQ 20OHJ /HEKGWHLYD ¢ H\WQPHLQD BBIXC B RNHQ Bl QUH O\DMIHIGFLHQ
*+* HPLVVLRQ DFFRXQ@WUQV (VANVRALHIRR F\ Y :Zrfzdh\ B : Furzd
> ;ZrfzZzdh\ < ;ZrfZzdh\l < B ;hjbkh\ D ; >a_"abqg_ d F = Emgbg : : E
Hp_ gdZ \dez"Z | ogheh]bq kdh]h nZdIhjZ \ ihgurkigpbb W@bphfbadm dufjhkh\ 1= \ k
©wg_jpdza Jhk\kmg"Zf glZevgZy b ijbdez”gZyldebkZlheh]by GRL

_[_"
“dThj
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dhk\_gguo \u[jhkh\ I= ih | _ogheh]bg_kdbf p_ihqdzf \ugz[hldb w
LW K

DZ ~uc ba wlbo Ij_o f_Ih*"bg_kdbo ih”oh~h\ bf__| k\hb ij
g_"hklzli&blh~“heh]by FW: bkihevam_| i_j\uc ih*oh” b IZd ~_ dzd
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bkihevam_fu_ \ jZkg_lIZo dhk\_gguéewnwedtHjhwg _j]bb”"ey

| ieh\hc wg_jlbb K mq_Ihf \k_oddhk\hdgao\zvniky qlh ijb jZkoh’
dhg_qgh]lh jhkkbckdh]lh iHml[meegljhwg jlbb wip Nk Ibgq_kdhc
p_ihqd_ jZkoh”m _|ky ~"hihémbl_evghLZdhc ~hihegbl_evguc wnn_
ihemqgzZ_Iky ihlhfm qlh gZ ijhba\h”kl\h wekydljhwhg\h]bigbljD[m I
40% = _"bgbpu gZ ijhba\h”kl\h b ljZgkihjl wlh]h Ihieb\Z 1zZd" _
Ilhieb\h b we_dljhwg_jlby b I_ieh Z gZ bo ijhba\h”kl\h \ k\hx
lhieb\h dhlhjh_ gm gh ~h[u\Zlv b i_j_\hablv qllh_peZ dbm\ _ebc
Ilhieb\Z we_dljhwg_jlbb |_iezZz b | ~ ih \hajZklZxs_c¢ < blh]_ gzd
dhhjzy 7~ey we_dljhwg_jlbb b [|_iezZz azf_Igh ij \urZ_ | wnn_c
mijhs _gguf ijyfuf kq_Ihf

LZ[ebpZ FZIjbpZ iheguo dhwnnbpb_glh\ jZkoh”~h\ wg_jJbb \ LWD
wg_jlbb ~hklz\@hgglmghfm ihlj_[bl_e% Iml Iml

M]lheg KujzZy G_nd| Ijbjh4q Ijhgb| =WK| :WK| We_q L _ieh
g_nlv ijh guc J|I\_jru <BW h
Amdl lhieb) wg_j
y

MJlhev
KujZy g _nl
G_nd_
ijhAmdlu
ljbjhrguc ]
ljhgb_
N_jru_
lhieb\Z
=WK<BW
WK
We_dljh
wg_jlby

L _ieh

<k _1h
<k_]h \de
qzy ljzgkil
Ilhieb\Zz

<k _]h [_a
mq_|Z ihl_|
mley b kuj
g _nlb
<k_]h \de
ljZgkihjl
Ilhieb\zZ gt
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mley b kuj
g_nlb




Bklhqgbd Kdhjj_dIbjh\Zgh “ey  %DVEPOWNKBN\ , DRWK B QDODGPLU %DVKPD]
. RQVWDQWLQ %RULVRY BPHLPXQHG]LFBEHN /H$OH G H Y& RDS\DLAD/) P H6\W DY RR G @ |
WR HVWLPDWH WKH HIITHFWV R QHQ HPHD VIQUIKIML H Q FI F SIRQEVFLHY D
KWWSV GRL RUJ ]

F _Ih*"bgq_kdbc ih”oh” k bkihevah\Zgb_ f fZljbpu iheguo d
jZkoh”~Z wg_jlbb \ LWDhohZ\hlery blklhggbdb \u[jhkh\ gZ \k_o Kk
lhieb\gh]h pbdezZz glh 7~k _|k[heggh\ukhdb_ hp_gdb dhk\_gguo wr
baf _g_gby ihlj _[e_gbgZdhi®wlZgh Zy i _j\u_ qgq_luj_ klhe[gZ 1Z][e

dhwnnbpb_glu \u[jhkh\ Ij_o I= ihemgZ jhkn”*l=e\vgu\b”rZf Ihieb\Z
kf 1Z[e < wlhf jzkq_|_ g_ mqglhlgmNudgjhkd k b]Zgby \ nZd_eZ«
hkgh\_ wlh]h f_Ih”"Z ihemqg_gu keby'rdk&b_gagdaq\u[jivkd\ JiKdH

X m]hev

Xx g_nl_ijh”~ndlu

X ijbjhrguc }Za

<ukhdh_ agZq _gb_ "ey m]ey ihemqgZ |ky aZ kq_ | nyqg _|Z agZ
;_a wlh]lh ihdZazl_ev jZ\_g
LZ[ebpZ Hp_gdZ dhk\_gguo \u[jhkh\ I= Ihieb\gh]h pbdez "ey

\b~Ah\ bkihevamgZhlhlWK Ihieb\Z ih jzkq_1Zf k bkihevah\Zgb f f:
iheguo dhwnnbpb_glhh\jZdgoti]bb \ LW DhA

Ilhegu_ dhwnnbpb_glu jZI M~ _evgu_ dhk\_ggu_ \u|

wg_jlbb \ LWD gZ _~"bgbp| Ilhieb\gh]h pbdeZ Ihevdh
"hklzZ\e _gghc dhg_qgghfm il lhieb\z WK\ Iml

Iml Iml

Mlhe| KujZyl G_nt ]| Ijbjh2| M]he| KujZ G_nt_| IjbjhA

g_nlvjijh"md guc ]4 g _nly ijh~mdl guc ]

MJlhev

KujZy g _n

G_nd_
ijh"mdlu

ljbjhrguc

ljhgb _
IN_j~u_
lhieb\Z

=WK b <B

WK

We dljh
wg _jlby

L ieh

<k _1h

<k_]h \de
qzy
ljZzgkihjl
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<k_]h [_a
mq_|Z ihl_|
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\dexqZy
ljZzgkihijl
lhieb\Z [_3
mq_|Z ihl |
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https://doi.org/10.1007/s12053-024-10222-z

FmevibieltlhdZ ih ktjh<g&_]h \dexqZy ljZgkihjhphiebdzanfgh _gb_f agZq_gbc kljh
©<k_]h& fbgmk d "ey iheguo dhwnnbpb_glh\ jZkoh”Z w<gk j]hb \dlexgyZy gbyf
l[jZgkihjl Thietbthgmk ~"ey iheguo dhwnnbpb_glh\ jZkoh”"Z

Bklhggbd Hip ZdlhlgjZzfb gZ 1Zgguo IZ[e

875 KjzZ\g_gb_ hp_ghd

Ilhemqg_ggu_ k bkihevah\Zgb_f |Ij_o jZaguo f_Ih”h\ hp_gdb dt
= IThieb\gh]h pbdeZ hl ]J_g_jZpbb we_dljhwg_j]lbb b \u[jZggu_

agZg_gby ij_~klz\e_gu \ IZ]e €1y lehifhkiZamiev Z jZaebqb
hitykgbf
LZ[ebpZ Kjz\g_gb_ hp_ghd m”~_evguo dhk\_gguo \u[jhkh\ I= Tlhie
pbdeZ ihemqg_gguo jZagufb kihkd\4hbl ]KH
Bklhggbd| Ih ~Zggu| Ih jZkqg_| K bkihevah\Zgb | <u[jZggh
\u[jhkh\ I3 GZpbhgZ| gZ fh™_¢ fZljbpu iheguo agZg_gh
ghh FLND dhwnnbpb_glh\ jZi
"hdez"Z I = wg _j]lbb \ LWD
dz"rzklj | k mqg_Ilh [_a mq_
Zdgjhih]_-d ihl_jv m]| ihl_jv m]
guo b kujhc b kujhc
\u[jhkh\ g_nlb g_nlb
| =
Mlhev
K'blZgb_
Ml _qdb
Blh]}
G _nl_ijhA"mdlu
K'b]Zghb _
MI_qdb b
k’blZgb_
nZd eZo
Blh]}
Ijbjhrguc ]Za
K'b]Zghb _
Ml _qdb
Blh]}

< GZpbhgZevghf ~hdez”_ \u[jhku ijb k' b]Zgbb Ilhieb\Z \ ijhp_kkZo ~hJuql
jZa™_eyxlky ihwlrafgzgqu gby g_~hklZlhggh khihklZ\bfu kh agZq_gbyfb ihemq_
FLND I =

Bklhggbd ~Zggu_ 1Z[ebp

ljb hp_gd_ \u[jhkhlghldnb k b]Zgby \ nZd_eZo ijbhjbl_I [ue
NZggudZpbhgZevgh]lh "hdezZ”"Z h dzZ~Zklj_ Zglijhjihddbgywo \Midgphk h\
az ]h*ey hp_ghd hl k’b]Zgby Ihieb\Z ijbhjbl_| [ue hI*"Zg hp_gc
ih f_Ih"m k bkihevah\zZgb _f fZljbppmbphbegllm\ JEwoh”~h\ wg_j]Jbb \ L
"ey \ZjbZglZ k bkdexq_gb_f ihl_jv m]Jey b g_nlb I1hljgbZXxIhbabqg_ Kk
ihl _jb wg _jlhj_kmjkZ gh ihl_jyggu_ m]hev b g_nl_ijh*mdlu g_ k
ijyfuo \u[jhkh\ I=

< blh]_\u[jZgu ke_"mxsb_ ‘agygoaq og by[jhkikh\ I=wdKHnI

X mlhev

X g_nl_ijh~mdlu

X ijbjh*rguc }Za



Wlb agZyl_gB bkdgk f ijbjh*gh]lh ]ZaZ [ebadb d ihemqg_gguf
ijb bkihevah\Zgbb kj_~g_c iR\gnzithnijejhc*ghfm J]Zam hgb azf_
gb™22 JKHvd\ Iml

x dZf_gguc m]hev ]KR>"
X [mjuc mlhev ]KR>"
X g_nl_ijh~midlu ]KR>"
X ijbjh~*guc ¥Za ] KIH>"

>ey khihklzZ\e _gby dhk\_gguo \u[]inkpbdlehde k\gZggufb FW:
gm gh bkihevah\Zlv hp_gdb ihemqgq_gg@ZpbhBgiearghihgQhdez"Z
dz~Zklj_ Zgljhih]_gguo \Wzhdk m\" | amAleZtakv \drlh*"heh]by FW: g_
mqgblu\Z | dhk\_ggu_ \u[jhku hl bkihevam_ fuo \ ijhp hk&EoZ~ h[uqgb
we_dljhwg_jlJbb b I _ieh\hc wg_jlJbb b *"Z | aZgb  _ggu_ agZqg_gbh\
Ilhieb\gh]h pbdeZ Kh]eZkgh [Z#de Cydegdpstoedt Bvnission Factors 2024
Databasé®® ZgZeh]bqgu_ kj_~gb_ fbjh\u_ ihdZa&H\elmjZ\kfu ]&KMHm

X m]hev

X g_nl_ijhrmdlu

X ijbjh~rguc ¥Za

Wlb ihdZaZl_eb kh]l]eZkmxlky k hp_gdZfb "ey Jhkkbb ihemqg_
GZpbahgvgh]*hdez~Z h dz~Zklj_ Zgljhih]_ggWolhhu[khkh\ lgguc
j_amevlZl bkihevam_fhc FW: f _Ih“heh]bb jZzkq _Ih\ < khhI\_IklI\bk
Ilhevdh ke_"mxsb_ \u[jhku s\ [§2kU K&H]Zgby Ihieb\Z \ ijhp_kkZo
AhJugb b i_hldbml_qgdb\u[jhku hl ljZgkihjhp _ghkag[jhkhf\_ 1ZgZ
FW: bkihevaMethhne Tracker Databaskléthane Tracker DatabaseData product
IEA). IThwlhfiZggWW: h \u[jhkzf f_1ZgZ fhlml hlebqgZxlky hl *Zgguo
ijb\h"ylk'sXpbhgzZevghf "hdezZ”_h dz~Zklj_ Zgljhih] _gguo \u[jhkl

K mqg_Ihf g _dhlhjhc g_hij_~ e _gghklb "Zgguo dhk\_ggu_ \u|
pbdeZ gZ LWK Jhkkbb fh gh hp_gpdeahEKAndX sdg Ih [

X mlhev

X g_nl_ijh*mdlu

X ijbjh*guc ¥Za

x kj_"gx_

Hp _gdZ kj_"g_]h agZq_gby dhk\_gguo \u[jhkh\ Thieb\gh]h
Jhkkbb 7~Zgz \ I1Z[®ey "*\mo gZ[hjh\ m”~_evguo dhk\_gguo \u

bkihevalb\Zghfuo_gko_fu ~h ] ih h[t_fzf ]_g_jZpbb gZ LWK
\brZo bkdhizZz_fh]h lhieb\ZGhxbhdgdgugh]lhihhmézZe¥guf \u[jhkZf
lj_o I= gZ ]ml b gZ hp_gdZo FW: ih m”~_evguf \u[jhkZf I= gZ |
hp_gbeh kj_"g__ agZqg_bb_\Ipbwdkideg! Bkihevah\Zgb_ ~Zgguc
GZpbhgZevghlh ™zddzNhe _ gbadmx zthp_gdrmkkd\ dgl

20 < Jhkkbb hkgh\gZy qZklv wg_j]_Ilbq_kdbo m]e_c ~h[u\Z_lky hljuluf kihkh[hf
26FDUODW 1 0 30®WVL4XDQWGH.FDWLRQ RI WKH FDUERQ LQWHQVLW\ RI HOHF
KWWSV GRL RUJ M _DSISTHWG (QHUJI\ 3UKX\BWUIDGD</XJFDGHOOD
0 (GZDUGV 5 /RQ]DWRD@N:HBSRUW Y

123 ($ /LIH &\FOH 8SVWUHDP (PLVVLRQ JDFWRUVWLRQ 'DW

,($XSVWUHDPOLIHF\FOHHPLVVLRQIDFWRUVB SGI



https://www.iea.org/data-and-statistics/data-product/methane-tracker-database
https://www.iea.org/data-and-statistics/data-product/methane-tracker-database
https://doi.org/10.1016/j.apenergy.2021.117901
https://iea.blob.core.windows.net/assets/62c02614-3753-48f6-b5f8-2206ecf356f0/IEAupstreamlifecycleemissionfactors_2024.pdf

Bkihevah\zgb_f _Ih”Z fZljbpu iheguo dhwnnbpb_glh\ jZkoh”h\ w
agZq_gb_ 2wdKHgl

LZ[ebpZ KjzZz\g_gb_ hp_ghd m”_evguo dhk\ _gguo \u[jhkh\ I= It
pbdeZz ihemqg_gguo jZagufb kihkd\ ZfHl JKH

Lhieb\h Hit_f M~_evgu_ \u[j MIML M~_evgu_ dhk\_gguu Ve[j
LWK 1_g_izpl k bkihevah\Z gz [Za_ "~Z
\ ] fZljbpu ihegu GZpbhgzZev
dhwnnbpb)g "hdez"Z
jZkoh”~h\ wg |
\ LWD
feg d<§ | KHwd\| JKHwd\| ]ml ]JKHwd\ dgl
d<lqg Iml d<lqg
mlhev
g_nl_ijh
]Za
<k_]

Bklhgghbd jZkkgblZgh ih ~Zgguf |Z[edpiZevghc ko fu jZaf s gby h[t_dl
we_dljhwg _h]~hbd ]h{g€ (PLVVLRQ )DERMRUALRQV )DFWWDVSURGXFW

Hp _gdZ \hiehs_gguo \u[jhkh\ I=ijb kljhbl_evkl\_ LWK

M]e jhrh_fdhklv dbkkikdkhnbl evguozZéBhh jbh\hevgh [ebadZ d
kj _~gbf fbjh\uf agZq_gbyf ihwlhfm \ kbkl_f_ [_gqfzZjdbg]Z \ dZq_
\u[jhkh\ I= bkihevamxlky kj_~g_fbjh\u_ hp_gdb baJikaul”~Zgg!
\hiehs _gguo \u[jhkh\ 1= ~“h\hevgh keh g ritkiehs2gguh \u[
\u[jhku \hiehs _ggu_ \ gubbdhgkljmdpbyo b h[hjm~h\Zgbb LWK
k\yvaZggu_ k \u\h~hf LWK ba wdkiemZlZpbb b mlbebazZpb_c¢ khhl
Bgh]*Z wib dhwnnbpb_glu gZau\lZxlky bgnjzZkljfi@khyghugb gdihjhkz
wibo \U[kh\ *"ey jZaguw KIjElggh\ kf JeZém kh\j f gguo fh*_e_c I=]
m~_evguc jZkoh” klZeld FAIl ¢gZ p_f261Z | F<¥

< qZklb hkgh\gh]h h[hjm~h\Zgby LWK ihabpby ih mjZ\gb\Zghb
h[hjm~h\Zgby jhkkbckdbo LWKfbh\kijb*ghg#lgq gbyfb hibjZ Iky ¢
\ukhdmx ~hex bfihjlZ h[hjm~h\Zgby ijb kljhbl_evkI\_ LWK \ Jl
kljhbl_evguo dhgkljmdpbc \ jy~r_ jZ[hl [ueh ihdZaZgh glh
ijhba\h~kI\Z d%®jguop\_Iddiof 1Zeeh\ ZzZ 1zd _ @bjetbqatiz d

~Agbfh\uf agzZq_ogjzyrz mieh fdhklv p*Ff\@gdZ kj _~g_c ih fbjm

124 7KH $XVWUDOLDQ 1DWLRQDO /LIH &\FOH ,QYHQWRU\ 'DWDEDVH $XV/&, GHO

6RFLHW\ $D&X¥BOFL FRP DX LQGH[ SKS +RPH

56RQJ * 4L =KDR % 6KD:® QUDRQEKDR7DQ /LIH &\FOH $VVHVVPHQW RI *UHH

12] (PLVVLRQVWR WRBRYHU 7THFKQRORJ\ QWHI)XBWHG ZDWK XWIGEH®BHQQH
KWWERAL RUJ HQ@LIH &\FOH $VVHVVPHQW RI *UHHQKRXVH *DVWR* DQG 12

+ WRRZHUKDHRFORJ\ ,QWHJUDWHG] @HG K B VGTRIHLD H

126 -ZrfZdh\ B : Kdh[_e_\hpokh\ D ; =mk_\Z L < Kbkl_fu [_gqfZjdbg]Z ih m~_evgl

iZjgbdh\uo ]Zah\ \ g_jghc f_lZeemj]bb Q_jgzZy f_lZelemg]thy_ k;klee b wdhgh fbgg Hkd

bgnhjfZpbb L < K 'RL

127 7vrfZdh\ B : MJ]e_jh~gh_ j_]mebjh\Zgb_ \ ?K b jhkkbckdbc kujv_\he wdkihjl  <hijhk
+K

128 :7rfzdh\ B : E_[_~ \ H < =mkfZAZ[ LggfZKdtkg]Z m]e_jh~h_fdhklb ijhba\h kI\Z d_jZf
ba”_ebc Ba\ lelk}dhlilzngmqgh]h p_gljZz Jhkkbckdhc Zdz~_fbb gZmd 'R, <

129 .7rfZdh\ B : ? G IhlZih\Zz D ; Ehjbkh\\ H < =mk_\zZ > dZJ[hgbaZpby p_f_glghc

jZa\blb_ kbkl fwourhqn]bqwg il_Ibq_kdhlh fKighblf eylgu_ fZ1 jbZeu[ K

KWWSRUJ



http://static.government.ru/media/files/Rwf9Akjf5FwAnustDEL2m7PEvZ26i7k3.pdf
http://static.government.ru/media/files/Rwf9Akjf5FwAnustDEL2m7PEvZ26i7k3.pdf
https://www.iea.org/data-and-statistics/data-product/emissions-factors-2024
https://www.auslci.com.au/index.php/Home
https://doi.org/10.3390/en16020977
https://www.mdpi.com/1996-1073/16/2/977
https://www.mdpi.com/1996-1073/16/2/977
http://doi.org/10.31659/0585-430X-2023-817-9-4-12

< dzZq_kI\_\hiehs_gguo \u[jhkh\ I= bkihevamxlky ke_~mxsb _
agZq_gby ba [Zau "Zgguo FWq®¥KH wd\ d<I

X mlhevgu_#H WK

X LVK gZ g_nl_ijhMmdlZo

X ]Zah\u_ BEWK

130 Bklhggbd Ihkljh_gh;PWBWRQggufs /LIH &\ FOH 8SVWUHDP (PLVVLRQ )DFWRUYV
GRFXPHQWDXMSMQUHDP OLIHF\FOH HPLVVLRQ IDFWRUVB SGI



https://iea.blob.core.windows.net/assets/62c02614-3753-48f6-b5f8-2206ecf356f0/IEAupstreamlifecycleemissionfactors_2024.pdf
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