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1 WG?J=?LBD:

1 . 1 <\_^ _gb_

F_lh^bdZ jZkq_lZ wfbkkbc iZjgbdh\uo ]Zah\ \ wg_j]_lbd_

ih^jZa^_ey_lky gZ ^\_ qZklb�

x JZkq_l \u[jhkh\ hl k`b]Zgby lhieb\Z

x Hp_gdZ ml_q_d f_lZgZ ijb ^_yl_evghklb� k\yaZgghc k ]Zahf�

g_nlvx b m]e_f

DZ`^Zy ba qZkl_c ijZdlbq_kdb g_aZ\bkbfZ ^jm] hl ^jm]Z� \ dZ`^hc

bf_xlky k\hb jZ[hqb_ ebklu ^ey aZg_k_gby ^Zgguo b jZkq_lh\�

H[t_^bg_gb_ j_amevlZlh\ ^\mo qZkl_c ijhbkoh^bl gZ aZdexqbl_evghf

wlZi_ bg\_glZjbaZpbb ijb aZiheg_gbb k\h^guo lZ[ebp \k_o \u[jhkh\

iZjgbdh\uo ]Zah\ \ kljZg_ \ p_ehf� Wlh h[klhyl_evkl\h fh`_l [ulv

mql_gh ijb ieZgbjh\Zgbb jZ[hl ih bg\_glZjbaZpbb� gZijbf_j� kgZqZeZ

fh`_l [ulv k^_eZgZ bg\_glZjbaZpby \u[jhkh\ hl k`b]Zgby lhieb\Z

�^ZxsZy \ Jhkkbb ihjy^dZ ��� \u[jhkh\ KH2 b hdheh ��� \k_o

\u[jhkh\ iZjgbdh\uo ]Zah\ \ KH2 wd\b\Ze_gl_�� Z lhevdh ihlhf gZqZlZ

bg\_glZjbaZpby ml_q_d f_lZgZ�

JZkq_l \u[jhkh\ hl k`b]Zgby lhieb\Z

>ZggZy qZklv \ k\hx hq_j_^v ih^jZa^_ey_lky gZ ^\Z jZa^_eZ�

1) \u[jhku KH2 �jZa^_eu ���: b ���<� ]^_ jZkkfZljb\Zxlky ^\Z jZaguo

ih^oh^Z ih jZkq_lm \u[jhkh\� kf� \\_^_gb_ d ke_^mxs_fm jZa^_em�

2) \u[jhku ^jm]bo� djhf_ KH2� ]Zah\ �jZa^_e ����

< wg_j]_lbd_ \u[jhku KH2 fgh]hdjZlgh �\ ��� b [he__ jZa� ij_\urZxl

\u[jhku ^jm]bo ]Zah\� ihwlhfm \ jZa^_e_ ��� ^_eZ_lky ebrv

ijb[eb`_ggZy hp_gdZ� nZdlbq_kdb k\h^ysZyky d mfgh`_gbx

ihdZaZl_e_c ihlj_[e_gby lhieb\Z gZ l_ beb bgu_ dhwnnbpb_glu�

JZkq_l ml_q_d f_lZgZ

WlZ qZklv lZd`_ ih^jZa^_ey_lky gZ ^\_ khklZ\eyxsbo�

1) \u[jhku f_lZgZ ijb ^h[uq_ b i_j_jZ[hld_ m]ey �jZa^_e ����

2) \u[jhku f_lZgZ ijb ^_yl_evghklb� k\yaZgghc k g_nlvx b ]Zahf

�jZa^_e �����

A^_kv mqblu\Zxlky dZd Z\Zjbcgu_ b g_Z\Zjbcgu_ g_ij_^mkfhlj_ggu_

\u[jhku� lZd b ml_qdb �\u[jhku� ijb j_fhgl_ b h[kem`b\Zgbb

h[hjm^h\Zgby�

H[Z wlb jZa^_eZ ijZdlbq_kdb h^bgZdh\h kms_kl\_ggu ih k\h_fm \deZ^m

\ h[sbc \u[jhk� Hgb g_aZ\bkbfu ^jm] hl ^jm]Z� qlh iha\hey_l

ieZgbjh\Zlv ihke_^h\Zl_evgh_ ijh\_^_gb_ jZkq_lh\ b baf_j_gbc

\u[jhkh\ ih ^\mf ih^jZa^_eZf�

K@B=:GB? LHIEB<:

1 . 2 Wfbkkbb  C O2
<u[jhku KH2 ijb k`b]Zgbb lhieb\Z � ^hfbgbjmxsbc bklhqgbd

iZjgbdh\uo ]Zah\ \ Jhkkbb� ihwlhfm hg ^he`_g jZkkfZljb\Zlvky

fZdkbfZevgh ih^jh[gh� < khhl\_lkl\bb k f_`^mgZjh^ghc f_lh^bdhc

a^_kv ij_^eZ]Z_lky ^\Z mjh\gy jZkkfhlj_gby�



WG?J=?LBD:
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1) JZkq_l \u[jhkh\ ih ^Zgguf h \Zeh\hf k`b]Zgbb jZaebqguo \b^h\

lhieb\Z � lZd gZau\Z_fuc ;Zah\uc ih^oh^.

2) JZkq_l \u[jhkh\ ih dZl_]hjbyf bklhqgbdh\� ]^_ hl^_evgh

jZkkfZljb\Z_lky k`b]Zgb_ lhieb\Z \ jZaebqguo k_dlhjZo wdhghfbdb� GZ

j_]bhgZevghf mjh\g_ \ Jhkkbb p_e_khh[jZagh \u^_e_gb_� ij_`^_ \k_]h�

ke_^mxsbo k_dlhjh\�

x Wg_j]_lbdZ \ madhf kfuke_ wlh]h keh\Z� lh _klv ijhba\h^kl\h b

i_j_^ZqZ wg_j]bb b l_ieZ

x Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb ij_^ijbylbyfb� g_

hlghkysbfbky d wg_j]_lbq_kdhc hljZkeb

x LjZgkihjl� Z\lhfh[bevguc� \ha^mrguc� \h^guc� `_e_agh^hjh`guc

b ljm[hijh\h^guc

x DhffmgZevgh�[ulh\h_ ohayckl\h� \dexqZy p_gljZebah\Zggu_

kbkl_fu l_iehkgZ[`_gby b qZklguc `behc k_dlhj

x Ijhqb_ k_dlhjZ �\ aZ\bkbfhklb hl kljmdlmju wdhghfbdb j_]bhgZ��

JZkq_l ih ;Zah\hfm ih^oh^m� [_amkeh\gh� ]hjZa^h ijhs_ b lj_[m_l

gZfgh]h f_gvr_ ^Zgguo� q_f jZkq_l ih dZl_]hjbyf bklhqgbdh\� ]^_

hl^_evgh jZkkfZljb\Z_lky k`b]Zgb_ lhieb\Z \ jZaebqguo k_dlhjZo

wdhghfbdb� >ey ;Zah\h]h ih^oh^Z ^he`gh [ulv ^hklZlhqgh ^Zgguo�

bf_xsboky \ j_]bhgZevghf =hkdhfbl_l_ ih klZlbklbd_� \ lh \j_fy dZd

^ey jZkq_lZ ih dZl_]hjbyf bklhqgbdh\ g_h[oh^bf k[hj ^Zgguo ih

f_gvr_c f_j_ gZ mjh\g_ djmig_crbo ij_^ijbylbc j_]bhgZ� K ^jm]hc

klhjhgu� lhevdh jZkq_l ih dZl_]hjbyf bklhqgbdh\ k \u^_e_gb_f \deZ^Z

djmig_crbo bklhqgbdh\ \u[jhkh\ �ij_^ijbylbc� iha\hebl \Zf \uclb gZ

mjh\_gv� lj_[mxsbcky ^ey hkms_kl\e_gby kh\f_klguo f_`^mgZjh^guo

ijh_dlh\ ih kgb`_gbx \u[jhkh\ �ijh_dlh\ kh\f_klgh]h hkms_kl\e_gby�

beb mqZklby \ lhj]h\e_ d\hlZfb gZ \u[jhku \ lhc beb bghc nhjf_ �kf�

Ij_^bkeh\b_ d ^Zgghfm Jmdh\h^kl\m��

Ke_^m_l hlf_lblv _s_ h^bg g_^hklZlhd ;Zah\h]h ih^oh^Z� ijb jZkq_l_

\u[jhkh\ gZ j_]bhgZevghf mjh\g_ ijboh^blky kqblZlv� qlh \k_ lhieb\h�

ijh^Zggh_ \ j_]bhg_ \ jhagbqghc k_lb beb ijh^Zggh_ f_edbf

ihkj_^gbq_kdbf nbjfZf� lZf `_ b k`b]Z_lky� qlh� kljh]h ]h\hjy�

g_\_jgh�

G_kfhljy gZ wlb g_^hklZldb� bkihevah\Zgb_ ;Zah\h]h ih^oh^Z

ij_^klZ\ey_lky g_h[oh^bfuf� Wlh k\yaZgh k l_f� qlh jZkkfhlj_gb_ ih

dZl_]hjbyf bklhqgbdh\ gbdh]^Z g_ ^Zkl ihegmx hp_gdm h[s_]h h[t_fZ

kh``_ggh]h lhieb\Z �gZijbf_j� ba�aZ g_\hafh`ghklb mq_klv \deZ^

f_edbo b qZklguo ihlj_[bl_e_c� ^ey dhlhjuo g_ lj_[m_lky b

ijZdlbq_kdb g_\hafh`gh \\_klb aZiheg_gb_ khhl\_lkl\mxsbo

klZlbklbq_kdbo nhjf�� Ihemq_ggZy ih dZl_]hjbyf bklhqgbdh\

kmffZjgZy pbnjZ ijZdlbq_kdb \k_]^Z [m^_l g_kdhevdh f_gvr_ \Zeh\h]h

ihlj_[e_gby lhieb\Z� LZdZy kblmZpby gZ[ex^Z_lky b \ jZa\bluo kljZgZo

k ohjhrh gZeZ`_gghc kbkl_fhc mq_lZ \u[jhkh\ iZjgbdh\uo ]Zah\�

<uoh^hf ba iheh`_gby y\ey_lky iZjZee_evgh_ bkihevah\Zgb_ h[hbo

ih^oh^h\� ijb wlhf ^Zggu_ ;Zah\h]h ih^oh^Z bkihevamxlky ^ey h[sbo

hp_ghd� Z [he__ lhqgu_ b ^_lZevgu_ pbnju� ihemq_ggu_ ih dZl_]hjbyf

bklhqgbdh\� bkihevam_lky ^ey ieZgbjh\Zgby f_j ih kgb`_gbx

\u[jhkh\� hj]ZgbaZpbb ijh_dlh\ kh\f_klgh]h hkms_kl\e_gby b l�i�
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Ihwlhfm gb`_ ij_^eZ]Z_lky kgZqZeZ k^_eZlv ijb[eb`_ggmx hp_gdm

\u[jhkh\ ih ;Zah\hfm ih^oh^m� Z aZl_f ijh\_klb jZkq_lu ih dZl_]hjbyf

bklhqgbdh\�

� � �: ;Z a h \uc �i h ^ o h ^

<\ _ ^ _ g b _

< hkgh\_ jZkq_lZ e_`bl ke_^mxsZy nhjfmeZ ^ey hp_gdb ihlj_[e_gby

lhieb\Z \ j_]bhg_�

NZdlbq_kdh_ ihlj_[e_gb_ lhieb\Z = ^h[uqZ \ j_]bhg_

+ \\ha \ j_]bhg
– \u\ha ba j_]bhgZ

– f_`^mgZjh^guc [mgd_j

– baf_g_gb_ aZiZkh\ lhieb\Z

\  j_]bhg_

k ^\mfy ihke_^mxsbfb ihijZ\dZfb�

1) ihijZ\dZ gZ bkihevah\Zgb_ qZklb lhieb\Z \ dZq_kl\_ kujvy

�ijhba\h^kl\h [blmfZ� kfZahqguo fZl_jbZeh\ b ^j��� ijb dhlhjhf

m]e_\h^hjh^gh_ kujv_ g_ k`b]Z_lky� Z bf_xsbcky \ g_f m]e_jh^

dhgk_j\bjm_lky \ ijhba\_^_gghc ijh^mdpbb beb \ hloh^Zo�

LZdhc m]e_jh^ gZau\Z_lky gZdhie_gguf b bkdexqZ_lky ba jZkq_lh\� >ey

hp_gdb gZdhie_ggh]h m]e_jh^Z lj_[mxlky ^Zggu_ ih bkihevah\Zgbx

lhieb\Z ih \b^Zf ^_yl_evghklb� ]^_ lhieb\h bkihevam_lky \ dZq_kl\_

kujvy� ?keb j_qv b^_l h ijhba\h^kl\_ [blmfZ beb ZknZevlZ

��^he]h`b\ms_c� ijh^mdpbb�� lh� [_amkeh\gh� \_kv m]e_jh^ \ gbo

�gZ^_`gh� aZdhgk_j\bjh\Zg� H^gZdh _keb j_qv b^_l h kfZahqguo

fZl_jbZeZo� lh hgb hlghkbl_evgh [ukljh jZaeZ]Zxlky b ebrv qZklv

�ijbgylh kqblZlv� qlh ���� m]e_jh^Z j_Zevgh dhgk_j\bjm_lky�

2) ihijZ\dZ gZ g_ihegh_ k]hjZgb_ lhieb\Z�

Ijb mq_l_ ihklZ\hd lhieb\Z \Z`gh ijh\h^blv jZaebqb_ f_`^m

i_j\bqgufb \b^Zfb lhieb\Z �l�_� \b^Zfb lhieb\Z� kms_kl\mxsbfb \

ijbjh^_� lZdbfb dZd m]hev� kujZy g_nlv� ijbjh^guc ]Za� b \lhjbqgufb

\b^Zfb lhieb\Z beb lhieb\gufb ijh^mdlZfb� lZdbfb dZd [_gabg b

kfZahqgu_ fZl_jbZeu� ihemqZ_fu_ ba i_j\bqguo \b^h\ lhieb\Z�

Ijhba\h^kl\h \lhjbqguo \b^h\ lhieb\Z \ hkgh\guo jZkq_lZo ke_^m_l

b]ghjbjh\Zlv� ihkdhevdm kh^_j`Zsbcky \ gbo m]e_jh^ m`_ [ue mql_g \

ihklZ\dZo i_j\bqguo \b^h\ lhieb\Z� ba dhlhjuo hgb [ueb ihemq_gu�

H^gZdh ^ey dhjj_dlbjh\db i_j_kq_lZ ^Zgguo gZ m]e_jh^� gZdhie_gguc \

wlbo ijh^mdlZo� g_h[oh^bfZ bgnhjfZpby h ijhba\h^kl\_ g_dhlhjuo

\b^h\ \lhjbqgh]h lhieb\Z�

Hlf_lbf� qlh g_h[oh^bf b mq_l ihlj_[e_gby kfZahqguo b ijhqbo

fZl_jbZeh\� dhlhju_ nZdlbq_kdb g_ k`b]Zxlky� Z jZaeZ]Zxlky \

ijhp_kk_ bkihevah\Zgby� Ih^jZamf_\Z_lky� qlh \_kv h[t_f

ihlj_[e_gguo kfZahqguo fZl_jbZeh\ [m^_l mql_g q_j_a

\kihfh]Zl_evguc JZ[hqbc ebkl ���� \ dhlhjhf jZkkqblu\Z_lky

gZdhie_gguc m]e_jh^.

Ke_^m_l lZd`_ aZf_lblv� qlh f_`^mgZjh^gh_ [mgd_jgh_ lhieb\h b

lhieb\h ba [bhfZkku g_ \dexqZxlky \ h[smx hlq_lghklv \u[jhkh\ KH2.
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F_lh^bdZ ijbau\Z_l ^_eZlv jZkq_lu lZdbo \u[jhkh\� gh ij_^klZ\eylv bo

lhevdh dZd ^hihegbl_evgmx bgnhjfZpbx� g_ \oh^ysmx \ hlq_lghklv ih

kmffZjguf wfbkkbyf� LZdZy kblmZpby \ua\ZgZ l_f� qlh kljZgu -
Klhjhgu Dhg\_gpbb h[ baf_g_gbb debfZlZ g_ kfh]eb ^hklbqv kh]eZkby

ih lhfm� dZdZy kljZgZ y\ey_lky hl\_lkl\_gghc aZ \u[jhk hl k`b]Zgby

[mgd_jgh]h lhieb\Z �\eZ^_e_p km^gZ� \eZ^_e_p neZ]Z km^gZ� ijh^Z\rZy

lhieb\h kljZgZ b l�i��� < j_amevlZl_� f_`^mgZjh^gh_ [mgd_jgh_ lhieb\h

g_ ijbibku\Z_lky gb d h^ghc kljZg_ b kqblZ_lky g_dbf

³gZ^gZpbhgZevguf´ bklhqgbdhf�

<u[jhk KH2 hl lhieb\Z ba [bhfZkku mql_g \ ]eZ\Zo� ihk\ys_gguo

k_evkdhfm b e_kghfm ohayckl\m� Ij_^iheZ]Z_lky� qlh \k_ \u\_a_ggu_ ba

e_kZ ^jh\Z � wlh g_f_^e_gguc \u[jhk KH2� jZ\guc kh^_j`Zgbx \ ^jh\Zo

m]e_jh^Z� Z \ky k_evkdhohayckl\_ggZy b ijhqZy [bhfZkkZ � wlh j_amevlZl

__ ij_^u^ms_]h jhklZ b ih]ehs_gby ba Zlfhkn_ju lh]h `_ dhebq_kl\Z

KH2� dZd b ijb k`b]Zgbb [bhlhieb\Z�

K ^jm]hc klhjhgu� lZd dZd mq_l bkihevah\Zgby ^jh\ b ^jm]h]h lhieb\Z ba

[bhfZkku \_^_lky \ Jhkkbb \ jZfdZo wg_j]_lbq_kdhc klZlbklbdb� lh

eh]bqgh k^_eZlv jZkq_l \u[jhkh\ KH2 bf_ggh \ wlhf� wg_j]_lbq_kdhf

jZa^_e_� H^gZdh ihemq_ggu_ agZq_gby \u[jhkh\ g_ ke_^m_l \dexqZlv \

kmffZjguc \u[jhk hl wg_j]_lbdb� Kh]eZkgh f_lh^bdb F=WBD� wlb

agZq_gby gZ^h �i_j_g_klb� \ =eZ\m � b hljZablv bo bf_ggh lZf� D

kh`Ze_gbx� ^ey =eZ\u � f_lh^bdZ jZkq_lh\� khhl\_lkl\mxsZy

Dbhlkdhfm Ijhlhdhem� ihdZ hlkmlkl\m_l� lh _klv �i_j_ghkblv� ^Zggu_

ihdZ g_dm^Z� < ^Zgghc kblmZpbb ij_^eZ]Z_lky� �� \dexqblv \u[jhk KH2

hl k`b]Zgby ^jh\ \ hlq_lghklv \ =eZ\_ �Wg_j]_lbdZ�� gh g_ \dexqZlv \

kmffZjguc \u[jhk hl wg_j]_lbdb� �� hljZablv wlhl `_ \u[jhk \ k\h^ghc

lZ[ebp_ =eZ\u � hl^_evghc kljhdhc�

Bkl h qgbdb � ^ Z g guo

>Zggu_ h[ h[t_fZo ihlj_[e_gby jZaebqguo \b^h\ lhieb\Z fh`gh

ihemqblv \ j_]bhgZevguo ih^jZa^_e_gbyo JhkklZlZ]_gkl\Z beb \ _]h

BgnhjfZpbhgghf p_glj_ \ Fhkd\_� AgZqbl_evgufb h[t_fZfb ihe_aghc

bgnhjfZpbb \eZ^_xl H:H �=Zaijhf�� _]h j_]bhgZevgu_ ij_^ijbylby

ih ljZgkihjlbjh\d_ b ihklZ\dZf ]ZaZ� klZgpbb ih^a_fgh]h ojZg_gby

]ZaZ� g_aZ\bkbfu_ dhfiZgbb� aZgbfZxsb_ky ihklZ\dhc ]ZaZ b jZaebqguo

\b^h\ l\_j^h]h b `b^dh]h lhieb\Z ihlj_[bl_eyf� >Zggu_ ih ljZgkihjlm

bf_xlky \ Z\bZdhfiZgbyo b gZ ij_^ijbylbyo \h^gh]h ljZgkihjlZ�

K\_^_gby h �[hevrhc� wg_j]_lbd_ fh`gh ihemqblv g_ihkj_^kl\_ggh gZ

we_dljhklZgpbyo beb m J:H ?WK Jhkkbb� bgnhjfZpbx h ihlj_[e_gbb

lhieb\Z djmigufb ijhfure_ggufb ij_^ijbylbyfbb b gZ

dhffmgZevgh�[ulh\u_ gm`^u � g_ihkj_^kl\_ggh gZ ij_^ijbylbyo� QZklv

^Zgguo fh`gh gZclb \ hnbpbZevguo im[ebdZpbyo JhkklZlZ]_gkl\Z�

Jhkkbckdbc klZlbklbq_kdbc _`_]h^gbd� Jhkkby \ pbnjZo�

Ijhfure_gghklv Jhkkbb b klZlbklbq_kdbo k[hjgbdZo� \uimkdZ_fuo \

j_]bhgZo�
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F_l h ^ h e h ] b y

JZkq_l \u[jhkh\ jZa[b\Z_lky gZ � rZ]h\�

RZ] 1:Hij_^_e_gb_ nZdlbq_kdh]h ihlj_[e_gby lhieb\Z \ j_]bhg_ \

gZlmjZevguo _^bgbpZo �lhggZo� dm[� f� l�m�l�� l�g�w�� b ^j��

RZ] 2:Ij_h[jZah\Zgb_ \ h[sb_ wg_j]_lbq_kdb_ _^bgbpu �L>`�

RZ] 3:Mfgh`_gb_ gZ i_j_kq_lgu_ dhwnnbpb_glu �gZau\Z_fu_ \

f_lh^bd_ ³dhwnnbpb_glu wfbkkbc´� ^ey jZkq_lZ kh^_j`Zgby m]e_jh^Z

�lK/L>`�
RZ] 4:Dhjj_dlbjh\dZ gZ m]e_jh^� aZdhgk_j\bjh\Zgguc \ ijhba\_^_gghc
ijh^mdpbb beb \ hloh^Zo (wlhl m]e_jh^ gZau\Z_lky \ f_lh^bd_

³gZdhie_gguc m]e_jh^´�

RZ] 5:Dhjj_dlbjh\dZ gZ g_ihegh_ k]hjZgb_ lhieb\Z (\ f_lh^bd_ -
³njZdpby hdbke_ggh]h m]e_jh^Z´�

RZ] 6:I_j_kq_l hdbke_ggh]h m]e_jh^Z \ \u[jhku &22

A Z i h eg _ g b _ �JZ [ h q _ ] h �eb k l Z

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 1-1:
WFBKKBB CO2 HL WG?J=?LBQ?KDBO BKLHQGBDH< (IH <B>:F LHIEB<:) b
<KIHFH=:L?EVGUC J:;HQBC EBKL ���� HP?GD: G:DHIE?GGH=H <

IJH>MDL:O M=E?JH>:, ij_^klZ\e_ggu_ \ dhgp_ fh^mey�

Gb`_ ij_^klZ\e_g ihrZ]h\uc jZkq_l wfbkkbc KH2 ih \b^Zf lhieb\Z�

R : = � H P ? G D : N : D L B Q ? K D H = H

I H L J ? ; E ? G B Y L H I E B < :

?keb j_]bhgZevguc =hkdhfbl_l ih klZlbklbd_ \Zr_]h j_]bhgZ m`_

jZkiheZ]Z_l klZlbklbq_kdbfb ^Zggufb h nZdlbq_kdhf ihlj_[e_gbb

lhieb\Z \ j_]bhg_� aZg_kbl_ bo \ dhehgdm F.

H^gZdh _keb wlbo ^Zgguo g_l� ihlj_[e_gb_ lhieb\Z fh`gh jZkkqblZlv

ke_^mxsbf h[jZahf�

<g_kbl_ ke_^mxsb_ ^Zggu_ ih i_j\bqguf \b^Zf lhieb\Z�

x Ijhba\h^kl\h \ j_]bhg_ �dhehgdZ $�

x <\ha \ j_]bhg �dhehgdZ %�

x <u\ha ba j_]bhgZ �dhehgdZ &�

x F_`^mgZjh^guc [mgd_j �dhehgdZ '�

x Baf_g_gby \ aZiZkZo� _keb lZdh\u_ bf_xlky �dhehgdZ (�

 >ey \lhjbqguo \b^h\ lhieb\Z b ijh^mdlh\� \ qZklghklb� kfZahqguo
fZl_jbZeh\� ke_^m_l \g_klb lhevdh ke_^mxsb_ agZq_gby�

x <\ha \ j_]bhg �dhehgdZ %�

x <u\ha ba j_]bhgZ �dhehgdZ &�

x F_`^mgZjh^guc [mgd_j �dhehgdZ '�

x Baf_g_gby \ aZiZkZo �dhehgdZ (�

H[t_fu \k_o \b^h\ lhieb\Z fh]ml ijb\h^blvky \ ]b]Z^`hmeyo �=>`��
lukyqZo lhgg mkeh\gh]h lhieb\Z �luk� l�m�l��� lukyqZo lhgg g_nlygh]h
wd\b\Ze_glZ �luk� l�g�w��� L\_j^u_ beb `b^db_ \b^u lhieb\Z fh]ml
ijb\h^blvky \ lukyqZo lhgg �luk� l��� Z ijbjh^guc ]Za �hkmr_gguc�
fh`_l ijb\h^blvky \ fbeebhgZo dm[bq_kdbo f_ljh\ beb \ l_jZdZehjbyo
�LdZe��

D:D IHEVAH<:LVKY J:;HQBF
EBKLHF

x Kdhibjmcl_ JZ[hqbc ebkl�

ijb\_^_gguc \ dhgp_ wlh]h

fh^mey� ^ey _]h aZiheg_gby

^Zggufb bg\_glZjbaZpbb�

x OjZgbl_ m k_[y hjb]bgZe

[eZgdZ JZ[hq_]h ebklZ� qlh[u

\u fh]eb k^_eZlv k_[_

^hihegbl_evgu_ dhibb� _keb

wlh ihlj_[m_lky�

LHIEB<H BA ;BHF:KKU, <DEXQ:Y
>JH<:

JZ[hqbc ebkl iha\hey_l jZkkqblZlv

wfbkkbb &22 hl k`b]Zgby ^jh\ b

ijhq_]h lhieb\Z ba [bhfZkku� gh

wlb wfbkkbb g_ \dexqZxlky \

kmffZjgu_ ^Zggu_ h \u[jhkZo \

wg_j]_lbd_�

 ;MGD?JGH? LHIEB<H
 LZf� ]^_ wlh mdZaZgh \ JZ[hq_f

ebkl_ ���� �ebkl ��� \g_kbl_ dheb�

q_kl\h lhieb\Z� ihlj_[e_ggh]h \

dZq_kl\_ f_`^mgZjh^gh]h [mg�

d_jgh]h lhieb\Z �lhieb\h� bk�

ihevah\Zggh_ ^ey fhjkdbo Z

Z\bZpbhgguo i_j_\hahd�� >Zggu_ h

ihlj_[e_gbb lhieb\Z \ dZq_kl\_

[mgd_jZ b khhl\_lkl\mxsbo

wfbkkbyo mdZau\Zxlky hl^_evgh \

JZ[hq_f ebkl_ ���� ebklu � b ��



WG?J=?LBD:

1 . 6  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

Bf_cl_ \ \b^m� qlh pbnju ih ^h[uq_ ijbjh^gh]h ]ZaZ� bkihevah\Zggu_

\ JZ[hq_f ebkl_ ���� g_ ^he`gu \dexqZlv ]Za� dhlhjuc moh^bl q_j_a

\_glbeypbx� k`b]Z_lky \ nZd_eZo beb \gh\v aZdZqb\Z_lky \ kd\Z`bgm�

Ihke_ aZg_k_gby ^Zgguo hl dhehgdb : ^h dhehgdb ?� jZkkqblZcl_
ij_^iheZ]Z_fh_ ihlj_[e_gb_ ^ey dZ`^h]h \b^Z lhieb\Z� ihevamykv
ke_^mxs_c nhjfmehc�

NZdlbq_kdh_ ihlj_[e_gb_  ^h[uqZ � \\ha � \u\ha �
f_`^mgZjh^guc [mgd_j � baf_g_gb_ aZiZkh\

<g_kbl_ j_amevlZl \ dhehgdm )�

Hkh[h_ \gbfZgb_ ke_^m_l m^_eblv agZq_gbx ³baf_g_gby aZiZkh\´ \ lhf
\b^_� dZd hgh aZibkZgh \ dhehgd_ ?� Dh]^Z d aZiZkZf ijb[Z\ey_lky
[hevrbc h[t_f lhieb\Z� q_f jZkoh^m_lky \ l_q_gb_ ]h^Z� ihemqZ_lky
gZdhie_gb_ g_llh aZiZkZ b h[t_f aZghkblky \ dhehgdm ? kh agZdhf iexk�
< ijhlb\hiheh`ghf kemqZ_ �mf_gvr_gb_ aZiZkh\� h[t_f ^he`_g
aZghkblky \ dhehgdm ? kh agZdhf fbgmk�

R : = � I J ? H ; J : A H < : G B ? < H ; S B ?

W G ? J = ? L B Q ? K D B ? ? > B G B P U � L >@ )

1 <g_kbl_ \ dhehgdm * i_j_\h^ghc fgh`bl_ev� ijbf_gy_fuc ^ey

dZ`^h]h \b^Z lhieb\Z�

F_lh^bdZ ij_^eZ]Z_l bkihevah\Zlv hij_^_e_ggu_ agZq_gby

dhwnnbpb_glh\ \ dhehgdZo * b ,� �hgb ij_^klZ\e_gu \ ijb\h^bfuo gb`_

lZ[ebpZo� h^gZdh _keb m \Zk _klv j_amevlZlu kh[kl\_ggu_ hp_gdb lZdbo

dhwnnbpb_glh\ \ j_]bhg_� lh bo bkihevah\Zgb_ ijbagZ_lky [he__

ij_^ihqlbl_evguf� Ijb wlhf g_h[oh^bfh ij_^klZ\blv ^hihegbl_evgmx

bgnhjfZpbx h lhf� dZd� dh]^Z� d_f b ]^_ [ueb ihemq_gu agZq_gby�

2 Mfgh`vl_ agZq_gby ihlj_[e_gby gZ khhl\_lkl\mxsb_ i_j_\h^gu_
fgh`bl_eb b \ujZabl_ nZdlbq_kdh_ ihlj_[e_gb_ \ l_jZ^`hmeyo�
AZg_kbl_ j_amevlZl \ dhehgdm G�

L:;EBP: 1-1
I?J?<H>GU?FGH@BL?EB

?>BGBP: I?J?<H>GHCFGH@BL?EV >EY IJ?H;J:AH<:GBY AG:Q?GBC < L>@

103 l�m�l� ������ L>`�luk� l�m�l�

>`�F>`

beb =>`

JZa^_ebl_ gZ fgh`bl_ev ��12, 106 beb ��3 khhl\_lkl\_ggh ^ey

i_j_\h^Z \ L>`�

106 l�g�w� Mfgh`vl_ gZ i_j_\h^ghc fgh`bl_ev ����� L>`���6 l�g�w� ^ey

i_j_\h^Z \ L>`

LdZe Mfgh`vl_ gZ i_j_\h^ghc fgh`bl_ev ����� L>`�LdZe�

103 l Bkihevamcl_ l_iehl\hjgh_ g_llh�agZq_gb_ ^ey dZ`^h]h \b^Z

lhieb\Z� Kf� LZ[ebpm ����

L?IEHL<HJGU? G?LLH AG:Q?GBY
�LGA�

L_iehl\hjgu_ agZq_gby lhieb\Z

y\eyxlky djbl_jb_f _]h p_gghklb

^ey gZ]j_\Zgby� AgZq_gby LGA�

dhlhju_ j_dhf_g^m_lky bkihev�

ah\Zlv \ jZkq_lZo� ihdZaZgu \

LZ[ebp_ ����� h^gZdh _keb \ \Zr_f

j_]bhg_ _klv kh[kl\_ggu_ hp_gdb�

ij_^ihqlbl_evg__ ihevah\Zlvky

bfb�
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L:;EBP: 1-2
DHWNNBPB?GLU WFBKKBB M=E?JH>: �DWM�

Lhieb\h Dhwnnbpb_gl wfbkkbb m]e_jh^Z

�l &�L>`�

@B>DH? LHIEB<H

I_j\bqgu_ \b^u lhieb\Z

KujZy g_nlv 20,0
Wfmev]bjh\ZggZy g_nlv 22,0
K`b`_gguc ijbjh^guc ]Za 17,2
<lhjbqgu_ \b^u lhieb\Z�ijh^mdlu

;_gabg 18,9
:\bZpbhgguc d_jhkbg 19,5
Ijhqb_ \b^u d_jhkbgZ 19,6
KeZgp_\h_ fZkeh 20,0
=Zahcev�^ba_evgh_ lhieb\h 20,2
Lhihqguc fZaml 21,32 (f)

KG= 17,2
WlZg 16,8
Eb]jhbg (20,0) (a)

;blmf 22,0
KfZahqgu_ fZl_jbZeu (20,0) (a)

G_nlyghc dhdk 27,5
Hqbs_ggh_ kujv_ (20,0) (a)

Dj_dbg]h\uc ]Za(d) 18,2 (b)

>jm]b_ g_nl_ijh^mdlu (20,0) (a)

L<?J>H? LHIEB<H

I_j\bqgu_ \b^u lhieb\Z

Wg_j]_lbq_kdbc m]hev �_� 26,2 (f)

:gljZpbl 26,8 (b)

Dhdkmxsbcky m]hev 25,8 (b)

Ijhqb_ [blmfbghagu_ m]eb 25,8 (b)

Km[[blmfbghagu_ m]eb 26,2 (b)

Eb]gbl �[mjuc m]hev� 27,6
G_nl_ghkgu_ keZgpu 29,1
Lhjn 28,9
<lhjbqgu_ \b^u lhieb\Z�ijh^mdlu

M]hevgu_ [jbd_lu �k� (25,8) (a)

I_qghc dhdk �]Zah\uc dhdk 29,5
Dhdkh\uc ]Za 13,0 (b)

>hf_gguc ]Za 66,0 (b)

=:AH<H? LHIEB<H

Ijbjh^guc ]Za �kmohc� 14,96 (f)
LHIEB<H BA ;BHF:KKU

L\_j^Zy [bhfZkkZ 29,9
@b^dh_ lhieb\h (20,0) (a)

=Za ba [bhfZkku (30,6) (a)

D agZq_gbyf \u^_e_gguf `bjguf rjbnlhf [m^ml ^Zgu ^hihegbl_evgu_ dhff_glZjbb
�D� Wlb agZq_gby bkihevamxlky� _keb g_ hij_^_e_gu j_]bhgZevgu_ DWM� >ey ]ZaZ ba [bhfZkku hp_gdZ DWM

hkgh\u\Z_lky gZ ij_^iheh`_gbb� qlh ��� m]e_jh^Z \ [bhfZkk_ ij_h[jZam_lky \ f_lZg b ��� \u^_ey_lky dZd &22.
Wfbkkbb &22 hl k`b]Zgby [bh]ZaZ g_ \dexqZxlky \ gZpbhgZevgu_ ^Zggu_ ih bg\_glZjbaZpbb� ?keb [bh]Za

\u[jZku\Z_lky� Z g_ k`b]Z_lky� lh ��� kh^_j`Zs_]hky \ g_f m]e_jh^Z mqblu\Z_lky dZd f_lZg b ��� � dZd KH2.
�E� >ey bkihevah\Zgby \ jZkq_lZo ih dZl_]hjbyf bklhqgbdh\�

�k� ;jbd_lu [mjh]h b dZf_ggh]h m]ey� hij_^_e_gb_ kf� =ehkkZjbc

�G� Dj_dbg]h\uc ]Za � ]Za� h[jZamxsbcky \ ijhp_kk_ i_j_]hgdb g_nlb �dj_dbg]Z�

�_� Ihkdhevdm klZlbklbq_kdb_ ^Zggu_ \ Jhkkbb h[uqgh ^Zxl kmffZjgu_ agZq_gby ihlj_[e_gby ^ey \k_]h m]ey�

bkihevam_fh]h \ lhieb\guo p_eyo� [ue jZkkqblZg ijb\h^bfuc a^_kv dhwnnbpb_gl wfbkkbb�

(f) >Zggu_ agZq_gby ihemq_gu ih j_amevlZlZf ki_pbZevgh]h bkke_^h\Zgby J:H �?WK Jhkkbb�� ho\Zlb\r_]h dZd

bamq_gb_ k\hckl\ hkgh\guo \b^h\ lhieb\Z \ Jhkkbb �]Za� m]hev b fZaml�� lZd b mkeh\by bo k`b]Zgby� Blh]h\u_

dhwnnbpb_glu wfbkkbb m]e_jh^Z� ihemq_ggu_ J:H �?WK Jhkkbb�� i_j_kqblZgu b mdZaZgu [_a mq_lZ g_^h`h]Z.
Wlh k\yaZgh k l_f� qlh k`b]Zgb_ lhieb\Z gZ djmiguo we_dljhklZgpbyo ^Z_l ]hjZa^h f_gvrbc g_^h`h] lhieb\Z� q_f

\ kj_^g_f ih kljZg_� LZd dZd J:H �?WK Jhkkbb� ihlj_[ey_l ebrv hdheh ��� h[s_gZpbhgZevgh]h h[t_fZ

ihlj_[e_gby lhieb\Z� \ ;Zah\hf ih^oh^_ ^Zggh]h Jmdh\h^kl\Z bkihevah\Zgu agZq_gby dhwnnbpb_glh\ g_^h`h]Z

ba f_lh^bdb F=WBD�
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1 . 8  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

L:;EBP: 1-3
HL>?EVGU? <?EBQBGU L?IEHL<HJGUO G?LLH-AG:Q?GBC

Fgh`bl_eb

�L>`���3lhgg�
Fgh`bl_eb

�l�m�l�lhgg�

Hkgh\gu_ \b^u lhieb\Z

Ijbjh^guc ]Za ����� �L>`�feg f3) ���� �lml�luk f
3)

Lhihqguc fZaml 40,19 1,37
Wg_j]_lbq_kdbc m]hev 18,58 0,634
Lhjn lhieb\guc 9,97 0,34

>jh\Z �Z� ���� �L>`�luk� f3) ����� �lml� f
3)

Hqbs_ggu_ g_nl_ijh^mdlu

;_gabg 44,80 1,529
:\bZpbhgguc d_jhkbg 44,59 1,521
Ijhqb_ \b^u d_jhkbgZ 44,75 1,527

KeZgp_\h_ fZkeh 36,00 1,228
=Zahcev�^ba_evgh_ lhieb\h 43,33 1,478

KG= �E� 47,31 1,614
WlZg 47,49 1,620

Eb]jhbg 45,01 1,536
;blmf 40,19 1,371

KfZahqgu_ fZl_jbZeu 40,19 1,371
G_nlyghc dhdk 31,00 1,058

Hqbs_ggh_ kujv_ 44,80 1,529
Dj_dbg]h\uc ]Za 48,15 1,643

Ijhqb_ g_nl_ijh^mdlu 40,19 1,371
Ijhqb_ ijh^mdlu

KujZy g_nlv ����� �k� 1,436
Eb]gbl b km[[blmfbghagu_ m]eb ����� �k� 0,50

M]hevgu_ [jbd_lu ����� �k� 1,00
I_qghc dhdk/dhdkh\uc ]Za ����� �k� 0,857

Kbgl_lbq_kdh_ `b^dh_ lhieb\h ba

m]ey b ^_]hlv� ihemq_ggu_ ba

dhdkmxsboky m]e_c

28,00 0,955

G_nl_ghkgu_ keZgpu 9,40 0,321
Wfmev]bjh\ZggZy g_nlv 27,50 0,938

�Z� Dhwnnbpb_gl ^ey ^jh\ jZkkqblZg k mq_lhf lh]h� qlh ^hey iehlghc ^j_\_kbgu \ mkeh\ghf

dm[ f ^jh\ khklZ\ey_l ���� \_k � ��� l�dm[� f� l_iehl\hjgZy kihkh[ghklv ������� d>`�l�

(b) KG= � k`b`_gguc g_nlyghc ]Za �^_lZeb b hij_^_e_gb_ kf� =ehkkZjbc�
�k� Bklhqgbd� F_`^mgZjh^gh_ wg_j]_lbq_kdh_ Z]_glkl\h
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R : = � MF G H @ ? G B ? G : D H W N N B P B ? G L

W F B K K B B M = E ? J H > :

1 AZg_kbl_ \ dhehgdm , dhwnnbpb_gl wfbkkbb m]e_jh^Z �DWM� ^ey

i_j_\h^Z nZdlbq_kdh]h ihlj_[e_gby lhieb\Z \ wfbkkbb m]e_jh^Z�

< LZ[ebp_ ��2 ijb\h^ylky kj_^gb_ agZq_gby dhwnnbpb_glh\ wfbkkbb�

dhlhju_ \u fh`_l_ bkihevah\Zlv ijb hlkmlkl\bb [he__ lhqguo

j_]bhgZevguo ^Zgguo�

2 Mfgh`vl_ nZdlbq_kdh_ ihlj_[e_gb_ \ L>` �\ dhehgd_ G� gZ DWM �\

dhehgd_ ,� ^ey ihemq_gby kh^_j`Zgby m]e_jh^Z \ lhggZo K� AZg_kbl_

j_amevlZl \ dhehgdm -�

3 JZa^_ebl_ h[t_f m]e_jh^Z \ lhggZo K gZ ��3 ^ey ihemq_gby dhebq_kl\Z
m]e_jh^Z \ ]b]Z]jZffZo� AZg_kbl_ j_amevlZl \ dhehgdm D�

4 JZkkqblZcl_ \_ebqbgu ih hl^_evguf dZl_]hjbyf `b^dh]h� l\_j^h]h�

]Zahh[jZagh]h lhieb\Z b lhieb\Z ba [bhfZkku� aZl_f \uqbkebl_

blh]h\u_ agZq_gby ^ey l\_j^uo� `b^dbo b ]Zahh[jZaguo bkdhiZ_fuo

\b^h\ lhieb\Z ^ey ihemq_gby h[s_]h j_amevlZlZ �dhehgdZ D��

R : = � J : K Q ? L G : D H I E ? G G H = H M = E ? J H > :

>ey \uiheg_gby wlh]h rZ]Z lj_[mxlky ^hihegbl_evgu_ ^Zggu_ d l_f

^Zgguf� dhlhju_ bkihevah\Zebkv ^ey jZkq_lZ nZdlbq_kdh]h ihlj_[e_gby

�kf� \klZ\dm gZ iheyo wlhc kljZgbpu�� Bkihevamcl_ <kihfh]Zl_evguc

jZ[hqbc ebkl ���� HP?GD: G:DHIE?GGH=H < IJH>MDL:O M=E?JH>:.

1 Hp_gdZ dhebq_kl\Z lhieb\Z

Hij_^_ebl_ dhebq_kl\h jZaebqguo \b^h\ lhieb\Z� bkihevam_fuo \

dZq_kl\_ kujvy ^ey g_wg_j]_lbq_kdbo p_e_c� b aZg_kbl_ agZq_gb_ \

dhehgdm :�

>ey jZkq_lZ �gZdhie_ggh]h� m]e_jh^Z fh]ml bkihevah\Zlvky ^Zggu_ h[

bkihevah\Zgbb lhieb\Z \ g_lhieb\guo p_eyo� bf_xsb_ky \

j_]bhgZevghf =hkdhfbl_l_ ih klZlbklbd_� Z lZd`_ gZ ij_^ijbylbyo

j_]bhgZ�

2 Ij_h[jZah\Zgb_ \ L>`

<g_kbl_ \ dhehgdm khhl\_lkl\mxsbc i_j_\h^ghc dhwnnbpb_gl�

Mfgh`vl_ ihemq_ggu_ \_ebqbgu dhebq_kl\Z lhieb\Z ih \b^Zf �dhehgdZ

:� gZ khhl\_lkl\mxsbc i_j_\h^ghc dhwnnbpb_gl ^ey ihemq_gby

dhebq_kl\Z lhieb\Z \ L>`� AZg_kbl_ j_amevlZl \ dhehgdm K

<kihfh]Zl_evgh]h jZ[hq_]h ebklZ ����

3 JZkq_l kh^_j`Zgby m]e_jh^Z

Mfgh`vl_ dhebq_kl\h lhieb\Z \ L>` ih _]h \b^Zf �dhehgdZ K� gZ

dhwnnbpb_gl wfbkkbc �\ lhggZo m]e_jh^Z gZ l_jZ^`hmev� �dhehgdZ '� ^ey

ihemq_gby kh^_j`Zgby m]e_jh^Z \ lhggZo K �dhehgdZ ?�� JZa^_ebl_ wlh

agZq_gb_ gZ ��3 ^ey ihemq_gby \_ebqbgu \ ]b]Z]jZffZo m]e_jh^Z� AZg_kbl_

j_amevlZlu \ dhehgdm ) <kihfh]Zl_evgh]h jZ[hq_]h ebklZ �-1.

J:KQ?L G:DHIE?GGH=H M=E?JH>:

>ey dhjj_dlbjh\db gZ m]e_jh^

aZdhgk_j\bjh\Zgguc \ ijhba\_^_g�

ghc ijh^mdpbb beb \ hloh^Zo

lj_[m_lky agZlv ijhba\h^kl\h b

nZdlbq_kdh_ ihlj_[e_gb_ [blmfZ�

kfZahqguo fZl_jbZeh\ b l�i� �kf�

\ur_ dhehgdm ) ebklZ � JZ[hq_]h

ebklZ ����� <Z`gh ih^q_jdgmlv�

qlh ^Zgguc q_l\_jluc rZ]

jZkq_lh\ g_ ghkbl klhev

h[yaZl_evgh]h oZjZdl_jZ� dZd rZ]b

���� Ijb g_^hklZld_ ^Zgguo _]h

fh`gh ijhimklblv� gh h[yaZl_evgh

h]h\hjblv wlh� k^_eZ\

khhl\_lkl\mxsmx kghkdm \

k\h^ghc blh]h\hc lZ[ebp_� Ih wlhc

ijbqbg_ JZ[hqbc ebkl ^ey

\uiheg_gby q_l\_jlh]h rZ]Z

gZau\Z_lky <kihfh]Zl_evguf�

;hevrZy qZklv gZdhie_ggh]h

m]e_jh^Z fh`_l [ulv mql_gZ k

ihfhsvx bf_xs_]hky \ ^Zgghf

JZ[hq_f ebkl_ kibkdZ lhieb\�

h^gZdh ihhsjyxlky khh[s_gby b h

gZdhie_gghf m]e_jh^_ ^ey ex[uo

^jm]bo \b^h\ lhieb\Z�

?KEB M <:K G?L <HAFH@GHKLB
J:KKQBL:LV DHEBQ?KL<H

G:DHIE?GGH=H M=E?JH>:

Ijhimklbl_ RZ] �� \g_kbl_

agZq_gby ba dhehgdb . \ dhehgdm

0 JZ[hq_]h ebklZ ��� b gZqbgZcl_

RZ] ��
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4 JZkq_l nZdlbq_kdb gZdhie_ggh]h m]e_jh^Z

Mfgh`vl_ kh^_j`Zgb_ m]e_jh^Z �dhehgdZ )� gZ njZdpbx gZdhie_ggh]h

m]e_jh^Z �dhehgdZ *�� l�_� gZ lm _]h ^hex� dhlhjZy b^_l \ ijh^mdpbx

^ebl_evgh]h ihevah\Zgby b ^Ze__ \ hloh^u� ^ey ihemq_gby agZq_gby

gZdhie_ggh]h m]e_jh^Z� AZg_kbl_ j_amevlZl \ dhehgdm G

<kihfh]Zl_evgh]h jZ[hq_]h ebklZ ����

<Z`gh hlf_lblv� qlh _keb j_qv b^_l h ijhba\h^kl\_ [blmfZ beb ZknZevlZ

��^he]h`b\ms_c� ijh^mdpbb�� lh� [_amkeh\gh� \_kv m]e_jh^ \ gbo

�gZ^_`gh� aZdhgk_j\bjh\Zg� H^gZdh _keb j_qv b^_l h kfZahqguo

fZl_jbZeZo� lh hgb hlghkbl_evgh [ukljh jZaeZ]Zxlky b ebrv qZklv

�ijbgylh kqblZlv� qlh ���� m]e_jh^Z j_Zevgh dhgk_j\bjm_lky�

Lbibqgu_ agZq_gby �njZdpbc gZdhie_ggh]h m]e_jh^Z� ^Zgu \ JZ[hq_f

ebkl_ ���� bo ke_^m_l bkihevah\Zlv� _keb g_l [he__ lhqguo agZq_gbc ^ey

\Zr_]h j_]bhgZ� Wlh hkh[_ggh \Z`gh mqblu\Zlv \ kemqZ_ ijhba\h^kl\Z

ijh^mdpbb ba ijbjh^gh]h ]ZaZ� ?keb ijh^mdpby � l_ogbq_kdZy kZ`Z� lh

bkihevam_lky dhwnnbpb_gl ����� h^gZdh _keb wlh dZdb_�eb[h

^he]h`b\msb_ obfbq_kdb_ \_s_kl\Z� lh agZq_gb_ fh`_l [ulv ]hjZa^h

[hevr_ �\iehlv ^h �����

Dhebq_kl\Z gZdhie_ggh]h m]e_jh^Z ba dhehgdb + <kihfh]Zl_evgh]h

ebklZ aZghkylky \ dhehgdm / ebklZ �� JZ[hq_]h ebklZ ���� dhlhjuc

ij_^gZagZq_g ^ey jZkq_lh\ ih RZ]Zf �� � b ��

Dh]^Z aZdhgq_gh aZiheg_gb_ <kihfh]Zl_evgh]h jZ[hq_]h ebklZ ���

5 <g_kbl_ agZq_gby gZdhie_ggh]h m]e_jh^Z ih khhl\_lkl\mxsbf \b^Zf

lhieb\Z�ijh^mdlZf \ dhehgdm / hkgh\gh]h JZ[hq_]h ebklZ ����

6 Hlgbfbl_ \_ebqbgu gZdhie_ggh]h m]e_jh^Z �dhehgdZ /� ba

kh^_j`Zgby m]e_jh^Z �dhehgdZ D� ^ey ihemq_gby g_llh wfbkkbc�

AZg_kbl_ j_amevlZlu \ dhehgdm F�
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R : = � I H I J : < D : G : G ? I H E G H ?

H D B K E ? G B ? M = E ? J H > :

GZ wlhf rZ]_ ^_eZ_lky dhjj_dlbjh\dZ gZ g_ihegh_ k]hjZgb_ lhieb\Z�

?keb \ \Zr_f j_]bhg_ _klv ^Zggu_ kh[kl\_gguo bkke_^h\Zgbc h

k]hjZgbb lhieb\Z� lh bo bkihevah\Zgb_ [he__ ij_^ihqlbl_evgh �ijb

wlhf ke_^m_l k^_eZlv ih^jh[gmx kkuedm gZ bklhqgbdb wlbo ^Zgguo��

1 AZg_kbl_ agZq_gby njZdpbb hdbke_ggh]h m]e_jh^Z \ dhehgdm 1

JZ[hq_]h ebklZ ���� < LZ[ebp_ ��� ij_^klZ\e_gu lbih\u_ agZq_gby�

baf_j_gguo gZ m]hevguo wg_j]hmklZgh\dZo� Z lZd`_ ]eh[Zevgu_ kj_^gb_

\_ebqbgu� dhlhju_ j_dhf_g^m_lky bkihevah\Zlv ijb hlkmlkl\bb [he__

lhqguo ^Zgguo� ^ey l\_j^uo� `b^dbo b ]Zahh[jZaguo \b^h\ lhieb\Z�

2 Mfgh`vl_ g_llh wfbkkbb m]e_jh^Z �dhehgdZ F� gZ njZdpbx

hdbke_ggh]h m]e_jh^Z �dhehgdZ 1� b \g_kbl_ j_amevlZl \ dhehgdm H

³NZdlbq_kdb_ wfbkkbb m]e_jh^Z´�

R : = � I J ? H ; J : A H < : G B ? < W F B K K B B C O 2

Ihke_^gbf rZ]hf \uqbke_gbc y\ey_lky ijhklhc i_j_kq_l \u[jhkh\

m]e_jh^Z \ \u[jhku KH2 � mfgh`_gb_ gZ i_j_\h^ghc fgh`bl_ev ������

1 Mfgh`vl_ nZdlbq_kdb_ \u[jhku m]e_jh^Z �dhehgdZ H� gZ ����� b

\g_kbl_ ihemq_ggu_ hp_gdb wfbkkbc &22 \ dhehgdm J�

2 KmffZ wfbkkbc KH2 ih \b^Zf lhieb\Z ij_^klZ\ey_l kh[hc h[sbc

\u[jhk ^bhdkb^Z m]e_jh^Z \ wg_j]_lbd_ j_]bhgZ�

Ijbf_qZgb_�d�jZkq_lm�\u[jhkh\�hl�k`b]Zgby

f_`^mgZjh^gh]h�[mgd_jgh]h�lhieb\Z

< dhgp_ ^Zggh]h fh^mey bf_xlky _s_ ^\Z ebklZ �� b �� JZ[hq_]h

ebklZ ���� Hgb ij_^gZagZq_gu ^ey jZkq_lh\ \u[jhkh\ hl fhjkdh]h b

Z\bZpbhggh]h f_`^mgZjh^gh]h [mgd_jgh]h lhieb\Z b nZdlbq_kdb

ij_^klZ\eyxl kh[hc lhqgh lZdhc `_� dZd b \ ebklZo �� b ��� i_j_kq_l

ba gZlmjZevguo _^bgbp �gZijbf_j� lhggu� \ blh]h\uc \u[jhk &22� Ijb

wlhf l_jfbg ³NjZdpby gZdhie_ggh]h m]e_jh^Z´ �ZgZeh] dhehgdb * \

ijb\_^_gghf \ur_ <kihfh]Zl_evghf ebkl_� ijbf_gbf lhevdh d

kfZahqguf fZl_jbZeZf� lZd dZd \k_ hklZevgh_ � wlh lhieb\h ^ey km^h\ b

kZfhe_lh\� >ey kfZahqguo fZl_jbZeh\ f_lh^bdZ F=WBD j_dhf_g^m_l

bkihevah\Zlv agZq_gb_ njZdpbb gZdhie_ggh]h m]e_jh^Z ���� lh _klv

kqblZ_lky� qlh hljZ[hlZggu_ fZkeZ gZiheh\bgm jZaeZ]Zxlky beb

hdbkeyxlky ^h &22� Z hklZevgh_ b^_l \ hloh^u beb gZ i_j_jZ[hldm�

Ihkdhevdm jZkq_lu ^ey [mgd_jgh]h lhieb\Z ghkyl km]m[h

\kihfh]Zl_evguc oZjZdl_j� Z ko_fZ jZkq_lZ lhqgh lZdZy `_� dZd b gZ

ebklZo �� b ��� lh a^_kv g_ ijb\h^blky ^hihegbl_evguo ihykg_gbc�

Ijb gZebqbb m \Zk \hijhkh\ ih jZkq_lm \u[jhkh\ hl fhjkdh]h b

Z\bZpbhggh]h f_`^mgZjh^gh]h [mgd_jgh]h lhieb\Z� h[jZsZcl_kv \

p_gljZevguc hj]Zg ih bg\_glZjbaZpbb beb d khhl\_lkl\mxsbf

wdki_jlZf� \ qZklghklb \ Bgklblml ]eh[Zevgh]h debfZlZ b wdheh]bb

�Fhkd\Z��

L:;EBP: 1-4
NJ:DPBY HDBKE?GGH=H

M=E?JH>:

Wg_j]_lbq_kdbc

m]hev1
0,98

G_nlv b

g_nl_ijh^mdlu

0,99

=Za 0,995

Lhjn ^ey

ijhba\h^kl\Z

we_dljbq_kl\Z2

0,99

1 Wlh qbkeh ij_^klZ\ey_l

kh[hc g_dmx kj_^gxx \_ebqbgm�

dhlhjZy fh`_l kms_kl\_ggh

baf_gylvky \ aZ\bkbfhklb hl \b^Z

m]ey b lbiZ ihlj_[e_gby�

 LZd� ijb k`b]Zgbb m]ey \ qZklghf
`behf k_dlhj_ b \ g_[hevrbo

dhl_evguo dhwnnbpb_gl g_^h`h]Z

hp_gb\Z_lky dZd ����� Z ijb

k`b]Zgbb djmigufb

ij_^ijbylbyfb �g_ LWK� ± \ �����

2 NjZdpby ^ey lhjnZ� ihl�

j_[ey_fh]h \ f_edbo dhl_evguo b

l_f [he__ \ ^hfZrg_f ohayckl\_�

fh`_l [ulv ]hjZa^h f_gvr_c�

--------------------------------------------

>ey djmiguo LWK �J:H �?WK

Jhkkbb� g_^h`b] lhieb\Z

kms_kl\_ggh hlebqZ_lky hl

kj_^g_]h b khklZ\ey_l ^ey ]ZaZ

���� b f_g__� ^ey fZamlZ �����

^ey m]ey \ kj_^g_f ���

LZdbf h[jZahf� ^ey djmiguo

we_dljhklZgpbc njZdpby

hdbke_ggh]h m]e_jh^Z�

ijbjh^guc ]Za � �����

lhieb\guc fZaml � �����

wg_j]_lbq_kdbc m]hev ± �����



WG?J=?LBD:

1 . 1 2  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

� � �< �Wfbkkbb � &2 2 �b a �bkl hqgbdh\

jZ aebqguo �dZl _ ]hjbc

<\ _ ^ _ g b _

DZd m`_ hlf_qZehkv \ur_� mq_l j_]bhgZevguo wfbkkbc iZjgbdh\uo

]Zah\ ih \b^Zf ^_yl_evghklb �dZl_]hjbyf bklhqgbdh\� iha\hey_l

hkms_kl\eylv fhgblhjbg] b ieZgbjh\Zgb_ f_j \ h[eZklb kgb`_gby

wfbkkbc ih hl^_evguf k_dlhjZf b� \h fgh]hf� ih hl^_evguf

ij_^ijbylbyf� L_f kZfuf kha^Z_lky hkgh\Z ^ey f_`^mgZjh^ghc

dhhi_jZpbb \ jZfdZo ijh_dlh\ kh\f_klgh]h hkms_kl\e_gby b lhj]h\eb

d\hlZfb gZ \u[jhku iZjgbdh\uo ]Zah\�

Ih wlhc ijbqbg_ ij_^iheZ]Z_lky gZqZlv aZiheg_gb_ JZ[hqbo ebklh\

bg\_glZjbaZpbb ih dZl_]hjbyf bklhqgbdh\ m`_ \ i_j\uc ]h^ ijh\_^_gby

bg\_glZjbaZpbb \ \Zr_f j_]bhg_� Hq_\b^gh� qlh wlh [m^_l ebrv

qZklbqgh_ aZiheg_gb_� lZd dZd klZlbklbq_kdbf mq_lhf ho\Zq_gu ebrv

djmigu_ b kj_^gb_ ij_^ijbylby� \ lh \j_fy dZd f_edb_ ij_^ijbylby b

g_[hevrb_ g_dhff_jq_kdb_ bklhqgbdb �gZijbf_j� i_qb \ qZklguo

^hfZo� ijZdlbq_kdb \k_]^Z hklZxlky \g_ ih^jh[ghc klZlbklbdb� Hgb g_

hklZxlky \g_ mq_lZ \Zeh\uo \u[jhkh\ �l�d� \Zeh\u_ agZq_gby�

bkihevam_fu_ \ ;Zah\hf ih^oh^_� hljZ`Zxl h[s__ ihlj_[e_gb_ lhieb\Z

\ j_]bhg_ b l�i��� gh bo djZcg_ keh`gh �jZkij_^_eblv� ih dZl_]hjbyf�

< jhkkbckdbo mkeh\byo gZ j_]bhgZevghf mjh\g_ p_e_khh[jZagh

\u^_e_gb_� ij_`^_ \k_]h� ke_^mxsbo k_dlhjh\�

x Wg_j]_lbdZ \ madhf kfuke_ wlh]h keh\Z� lh _klv ijhba\h^kl\h b
i_j_^ZqZ wg_j]bb b l_ieZ� P_e_khh[jZagh \dexqZlv \ wlm dZl_]hjbx

k`b]Zgb_ lhieb\Z gZ djmiguo l_ieh\uo we_dljhklZgpbyo� \

qZklghklb� ho\Zq_gguo bg\_glZjbaZpb_c J:H �?WK Jhkkbb��

x Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d wg_j]_lbq_kdhc hljZkeb� d

dhlhjuf hlghkblky k`b]Zgb_ lhieb\Z \ ijhba\h^kl\_gguo ijhp_kkZo

gZ djmiguo ijhfure_gguo ij_^ijbylbyo� Z lZd`_ k`b]Zgb_ lhieb\Z

^ey ihemq_gby we_dljhwg_j]bb b l_ieZ gZ g_[hevrbo klZgpbyo b

mklZgh\dZo� ijbgZ^e_`Zsbo wlbo ij_^ijbylbyf b hj]ZgbaZpbyf�

x LjZgkihjl� Z\lhfh[bevguc� \ha^mrguc� \h^guc� `_e_agh^hjh`guc

b ljm[hijh\h^guc ljZgkihjl�@_e_agh^hjh`guc ljZgkihjl

p_e_khh[jZagh mqblu\Zlv g_ gZ j_]bhgZevghf mjh\g_� Z gZ mjh\g_

MijZ\e_gby `_e_aghc ^hjh]b �gZijbf_j�Fhkdh\kdhc beb

Hdly[jvkdhc @_e_aghc >hjh]b�� l�_� wlh ke_^m_l ^_eZlv� lhevdh _keb

\ \Zr_f j_]bhg_ gZoh^blky p_gljZevguc hj]Zg dZdhc�eb[h ba

@_e_aguo >hjh]�

x DhffmgZevgh�[ulh\h_ ohayckl\h� \dexqZy f_klgu_

p_gljZebah\Zggu_ kbkl_fu l_iehkgZ[`_gby� g_ \oh^ysb_ \ kbkl_fm

djmiguo klZgpbc J:H �?WK Jhkkbb�� b jZa^_evgh jZkkfZljb\Z_fuc

qZklguc `behc k_dlhj� g_ ho\Zq_gguc kbkl_fZfb l_iehkgZ[`_gby�

x Ijhqb_ k_dlhjZ �\ aZ\bkbfhklb hl kljmdlmju wdhghfbdb j_]bhgZ��

Ijb \u^_e_gbb dZl_]hjbc b ijb ih^]hlh\d_ f_lh^bdb k[hjZ ^Zgguo

]eZ\guc Zdp_gl [ue k^_eZg gZ ihkl_i_ggh_ ^hklb`_gb_ ]eZ\ghc p_eb -
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\h\e_q_gb_ hkgh\guo ij_^ijbylbc \Zr_]h j_]bhgZ \ f_`^mgZjh^gmx �b�

\_jhylgh� f_`j_]bhgZevgmx� dhhi_jZpbx \ jZfdZo ijh_dlh\

kh\f_klgh]h hkms_kl\e_gby b lhj]h\eb d\hlZfb� Ih wlhc ijbqbg_ fu

hl\_j]Z_f ijb[eb`_ggu_ �ijhp_glgu_� jZkij_^_e_gby k`b]Zgby

lhieb\Z ih k_dlhjZf wdhghfbdb� g_ hkgh\Zggu_ gZ kmffbjh\Zgbb

\u[jhkh\ hl^_evguo ij_^ijbylbc�

Hq_\b^gh� qlh jZ[hlZ k i_j\bqgufb klZlbklbq_kdbfb nhjfZfb

ihlj_[e_gby lhieb\Z �\ qZklghklb� k nhjfZfb ���LWJ� lj_[m_l [hevrbo

j_kmjkh\ ^ey ijh\_^_gby bg\_glZjbaZpbb� Ij_^klZ\ey_lky� qlh \

gug_rg_c nbgZgkh\hc kblmZpbb wlZ jZ[hlZ [m^_l \uihegylvky

ihwlZigh�

GZ i_j\hf wlZi_ � \ i_j\uc ]h^ \uiheg_gby j_]bhgZevghc

bg\_glZjbaZpbb � h[jZ[Zlu\Zxlky b \_jbnbpbjmxlky gZ f_kl_ ^Zggu_

ih h]jZgbq_gghfm jy^m djmig_crbo ij_^ijbylbc� Wlh ^Z_l

dZq_kl\_ggu_ b ^hklZlhqgh lhqgu_ ^Zggu_ b lj_[m_l ebrv g_[hevrbo

j_kmjkh\� qlh� \_jhylgh� [m^_l ih kbeZf ijZdlbq_kdb \ ex[hf j_]bhg_�

Ke_^mxsbc wlZi � h[jZ[hldZ b \_jbnbdZpby gZ f_kl_ klZlbklbq_kdbc

nhjf rbjhdh]h ki_dljZ djmiguo b kj_^gbo ij_^ijbylbc� Wlh

ij_^klZ\ey_lky \hafh`guf ihke_ ihemq_gby ki_pbZevguo b \_kvfZ

agZqbl_evguo kj_^kl\ gZ ijh\_^_gb_ m]em[e_gghc bg\_glZjbaZpbb�

Ij_^iheZ]Z_lky� qlh wlb kj_^kl\Z fh]ml [ulv ihemq_gu hl ijh_dlh\

kh\f_klgh]h hkms_kl\e_gby b ibehlguo k^_ehd ih lhj]h\e_ d\hlZfb�

Ke_^m_l hlf_lblv� qlh \lhjhc wlZi � ^_lZevgZy bg\_glZjbaZpby \u[jhkh\

^ey rbjhdh]h ki_dljZ ij_^ijbylbc � lj_[m_lky bf_ggh ^ey dhhi_jZpbb \

jZfdZo Dbhlkdh]h ijhlhdheZ� >ey p_e_c \uiheg_gby Dhg\_gpbb �JDBD�

b IjhlhdheZ \ p_ehf� Z lZd`_ ^ey ihemq_gby h[s_gZpbhgZevguo hp_ghd

\iheg_ ^hklZlhqgh ijh\_^_gb_ jZkq_lh\ lhevdh ih ;Zah\hfm Ih^oh^m�

qlh \ ^Zgghf Jmdh\h^kl\_ kqblZ_lky h[yaZl_evguf�

LZdbf h[jZahf� gZr_c dhgp_ipb_c bg\_glZjbaZpbb ih dZl_]hjbyf

bklhqgbdh\ y\ey_lky� �� emqr_ f_gvr_� gh aZlh ^_lZevgh

\_jbnbpbjm_fuo ^Zgguo� �� �?^bgbp_c baf_j_gby� ^he`gh [ulv

ij_^ijbylb_� dZd ihl_gpbZevguc km[t_dl dhhi_jZpbb ih kgb`_gbx

\u[jhkh\ iZjgbdh\uo ]Zah\� Ihke_^gbc Zki_dl aZklZ\ey_l gZk g_kdhevdh

baf_gblv dZl_]hjbb bklhqgbdh\� lhqg__� g_kdhevdh kf_klblv ]jZgbpu

dZl_]hjbc �wg_j]_lbdZ� b �ijhfure_gghklv� F=WBD� < qZklghklb� qlh

dZkZ_lky mq_lZ g_[hevrbo dhl_evguo b wg_j]hmklZgh\hd�

ijbgZ^e_`Zsbo ijhfure_gguf ij_^ijbylbyf� bo ij_^eZ]Z_lky

mqblu\Zlv \ dZl_]hjbb ³Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc

wg_j]bb ij_^ijbylbyfb� g_ hlghkysbfbky d wg_j]_lbq_kdhc hljZkeb´

kh\f_klgh kh k`b]Zgb_f lhieb\Z \ ijhba\h^kl\_gguo ijhp_kkZo�

K ^jm]hc klhjhgu� mq_l ljZgkihjlZ ij_^eZ]Z_lky \_klb ih h[sbf

^Zgguf hj]Zgh\ =hkm^Zjkl\_gghc bgki_dpbb ih ;_ahiZkghklb

>hjh`gh]h >\b`_gby �=B;>>�� g_ \u^_eyy ^hjh`guc ljZgkihjl�

ijbgZ^e_`Zsbc ijhfure_gguf ij_^ijbylbyf� Wlh k\yaZgh k l_f� qlh

j_]mebjh\Zgb_ \u[jhkh\ iZjgbdh\uo ]Zah\ gZ ljZgkihjl_� \b^bfh�

[m^_l hkms_kl\eylvky p_gljZebah\Zggh k ihfhsvx ki_pbZevguo f_j

�ieZl_`_c� gZeh]h\� ghjfbjh\Zgby l_ogbq_kdh]h khklhygby Z\lhfh[be_c

b l�i���
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A Z i h eg _ g b _ �JZ [ h qb o �eb k l h \

>ey aZibkb ^Zgguo bkihevamcl_ ijb\_^_ggu_ gb`_� J:;HQBC EBKL 1-2:
IHWL:IGU? J:KQ?LU� <KIHFH=:L?EVGUC J:;HQBC EBKL ���� HP?GD:

M=E?JH>:, G:DHIE?GGH=H < IJH>MDL:O� J:;HQBC EBKL ���� H;AHJ.

< wlhf jZa^_e_ jZkkfZljb\Z_lky jZkq_l \u[jhkh\ KH2 ih gZb[he__

agZqbfuf dZl_]hjbyf bklhqgbdh\ �djmigZy l_iehwe_dljhwg_j]_lbdZ�

`bebsgh�dhffmgZevgh_ ohayckl\h� ljZgkihjl b l�^��� >ey dZ`^hc

dZl_]hjbb bklhqgbdh\ \ JZ[hqbo ebklZo ijb\h^blky i_j_q_gv

\hafh`guo \b^h\ ihlj_[ey_fh]h lhieb\Z� Ijb g_h[oh^bfhklb� \ qbklu_

kljhdb JZ[hqbo ebklh\ fh]ml [ulv ^h[Z\e_gu ^jm]b_ \b^u lhieb\Z�

JZ [ h qbc �eb k l � � � � � �Ih w l Z igu_ �j Z k q _ lu

� � �Wg _j ] _ l b d Z � � �dj m igu_ �b k l h qgbdb

< jhkkbckdbo mkeh\byo� hkh[_ggh ihke_ aZ\_jr_gby J:H �?WK Jhkkbb�

ki_pbZevgh]h bkke_^h\Zgby ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo

]Zah\� ^ey [he__ lhqghc hp_gdb wfbkkbc KH2 hl wg_j]_lbq_kdbo

ij_^ijbylbc j_]bhgZ \ k_dlhj_ we_dljhwg_j]_lbdb ij_^eZ]Z_lky

\u^_eblv djmigu_ bklhqgbdb� ho\Zq_ggu_ bg\_glZjbaZpb_c \u[jhkh\

J:H �?WK Jhkkbb� �bo ^hey \ h[s_f ijhba\h^kl\_ we_dljhwg_j]bb \

Jhkkbb khklZ\ey_l [he__ �����

Wlh k\yaZgh k l_f� qlh ^ey wlbo bklhqgbdh\ [ueb hij_^_e_gu

kh[kl\_ggu_ dhwnnbpb_glu wfbkkbc KH2� g_kdhevdh hlebqZxsb_ky hl

dhwnnbpb_glh\� ij_^eh`_gguo F=WBD� b hljZ`Zxl dhgdj_lgu_

mkeh\by k`b]Zgby lhieb\Z gZ djmiguo klZgpbyo \ Jhkkbb �kf� <klZ\db

gZ ke_^mxsbo kljZgbpZo��

HklZevgu_ bklhqgbdb �\ ih^Z\eyxs_f [hevrbgkl\_ hq_gv g_[hevrb_�

ij_^klZ\eyxl kh[hc dhl_evgu_ jZaebqguo ij_^ijbylbc b hj]ZgbaZpbc�

hlghkbl_evgh f_edb_ l_iehk_lb g_[hevrbo ]hjh^h\ b l�i� >ey wlbo

bklhqgbdh\ j_dhf_g^m_lky bkihevah\Zlv agZq_gby dhwnnbpb_glh\ ba

I_j_kfhlj_gguo jmdh\h^ysbo ijbgpbih\ F=WBD ���� ]h^Z�

>ey jZkq_lZ \u[jhkh\ KH2 hl djmiguo bklhqgbdh\ �LWK� =JWK b l�i��

g_h[oh^bfh hij_^_eblv l_ l_ieh\u_ we_dljhklZgpbb j_]bhgZ� dhlhju_

ho\Zq_gu bg\_glZjbaZpb_c J:H �?WK Jhkkbb�� DZd ijZ\beh� \k_

djmigu_ LWK j_]bhgZ ohjhrh ba\_klgu� h^gZdh ijb g_h[oh^bfhklb wlh

fh`gh mlhqgblv \ p_gljZevghf hj]Zg_ ih bg\_glZjbaZpbb� \ J:H �?WK

Jhkkbb� beb \ Bgklblml_ =eh[Zevgh]h DebfZlZ b Wdheh]bb�

JZkq_l \u[jhkh\ ijhba\h^blky \ khhl\_lkl\bb kh ke_^mxsbfb rZ]Zfb�

1. Hij_^_e_gb_ h[t_fh\ ihlj_[e_gby lhieb\Z �ih klZlbklbq_kdbf

nhjfZf ��LI beb ki_pbZevgh aZijZrb\Zy dZ`^mx klZgpbx \ \Zr_f

j_]bhg_��

2. Ij_h[jZah\Zgb_ h[t_fh\ lhieb\Z \ _^bgu_ wg_j]_lbq_kdb_ _^bgbpu
�L>`��

3. Mfgh`_gb_ gZ dhwnnbpb_glu wfbkkbc m]e_jh^Z�

4. I_j_kq_l \ \u[jhku KH2.
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>ey ^Zgghc dZl_]hjbb bklhqgbdh\ jZkq_l gZdhie_ggh]h m]e_jh^Z g_

ijhba\h^blky� lZd dZd \k_ lhieb\h k`b]Z_lky b gbdZdZy _]h qZklv g_ b^_l

gZ ijhba\h^kl\Z dZdhc�eb[h ijh^mdpbb�

R : = � H I J ? > ? E ? G B ? H ; T ? F H <

I H L J ? ; E ? G B Y L H I E B < :

AZg_kbl_ \ dhehgdm : �JZ[hqbc ebkl ���� h[t_fu kmffZjgh]h

ihlj_[e_gby dZ`^h]h \b^Z lhieb\Z� m]ey� ]ZaZ b fZamlZ \ lukyqZo lhgg

lhieb\Z �]ZaZ \ fbeebhgZo dm[hf_ljh\� beb \ lukyqZo lhgg mkeh\gh]h

lhieb\Z �l�m�l��� KlZlbklbq_kdZy bgnhjfZpby beb ^Zggu_ kZfbo klZgpbc

fh]ml [ulv \ujZ`_gu \ dZd \ gZlmjZevguo �luk� lhgg� dm[ f_lju�� lZd b

\ wg_j]_lbq_kdbo _^bgbpZo �l�m�l��� H[yaZl_evgh ihf_lvl_ \

khhl\_lkl\mxsbo yq_cdZo lZ[ebpu JZ[hq_]h ebklZ� ]^_ dZdb_ _^bgbpu�

Ih ^Zgguf J:H ³?WK Jhkkbb´ lhieb\h� hlebqgh_ hl m]ey� ]ZaZ b fZamlZ

�l�_� lhjn� ^j_\_kgh_ lhieb\h b lZd ^Ze__�� bkihevam_lky lhevdh gZ ��� ba

��� djmiguo klZgpbc� ihwlhfm a^_kv g_ jZkkfZljb\Zxlky klhev j_^db_

kemqZb� ?keb \ \Zr_f j_]bhg_ gZoh^blky bf_ggh lZdZy klZgpby�

h[jZlbl_kv aZ dhgkmevlZpbyfb \ p_gljZevguc hj]Zg ih bg\_glZjbaZpbb�

\ J:H ³?WK Jhkkbb´ beb \ Bgklblml =eh[Zevgh]h DebfZlZ b Wdheh]bb�

R : = � I J ? H ; J : A H < : G B ? < H ; S B ?

W G ? J = ? L B Q ? K D B ? ? > B G B P U � 7 >@ )

1 <g_kbl_ \ dhehgdm < i_j_\h^gu_ fgh`bl_eb ^ey ij_h[jZah\Zgby

\_ebqbg ihlj_[e_gby lhieb\Z \ l_jZ^`hmeb� ?keb \Zrb ^Zggu_ h

ihlj_[e_gbb lhieb\Z �dhehgdZ :� \ujZ`_gu \ luk� l�m�l�� lh \Zf gZ^h

bkihevah\Zlv i_j_\h^ghc fgh`bl_ev ������ L>`/(luk� l�m�l���

?keb \Zrb ^Zggu_ \ujZ`_gu \ lukyqZo lhgg m]ey b fZamlZ beb \

fbeebhgZo dm[bq_kdbo f_ljh\ ]ZaZ� \havfbl_ g_h[oh^bfu_

dhwnnbpb_glu ba LZ[ebp ��� b ����

2 Mfgh`vl_ ihlj_[e_gb_ lhieb\Z �dhehgdZ :� gZ khhl\_lkl\mxsbc

i_j_\h^ghc fgh`bl_ev ba dhehgdb B� <g_kbl_ j_amevlZlu \ dhehgdm K�

R : = � MF G H @ ? G B ? G : D H W N N B P B ? G L

W F B K K B B M = E ? J H > :

1 <g_kbl_ dhwnnbpb_glu wfbkkbb m]e_jh^Z �lK/Ò>`),
khhl\_lkl\mxsb_ dZ`^hfm \b^m lhieb\Z� \ dhehgdm '�

?keb gZ \Zrbo klZgpbyo bf_xlky j_amevlZlu ki_pbZevguo m]em[e_gguo

bkke_^h\Zgbc wlbo dhwnnbpb_glh\� bkihevamcl_ \Zrb ^Zggu_� gh

h[yaZl_evgh mdZ`bl_� dZd� dh]^Z b d_f ijh\h^behkv ^Zggh_

bkke_^h\Zgb_� ?keb lZdbo ki_pbnbq_kdbo ^Zgguo g_l� ke_^m_l

bkihevah\Zlv dhwnnbpb_glu� ihemq_ggu_ \ jZfdZo bg\_glZjbaZpbb

\u[jhkh\ J:H ³?WK Jhkkbb´ �kf� LZ[ebpm ����� Wlb dhwnnbpb_glu m`_

mqblu\Zxl ihl_jb gZ g_ihegh_ k]hjZgb_ lhieb\Z �ij_`^_ \k_]h m]ey� ]^_

^Zgguc iZjZf_lj gZau\Z_lky ³dhwnnbpb_glhf mghkZ´�� ihwlhfm gbdZdb_

^hihegbl_evgu_ \uqbke_gby b ihijZ\db gZ g_ihegh_ k`b]Zgb_ m`_ g_
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lj_[mxlky �\ JZkq_lguo ebklZo fh`gh mdZaZlv agZq_gb_ njZdpbb

hdbke_ggh]h m]e_jh^Z� jZ\gh_ ���

?keb \Zf ba\_klgh� ba dZdh]h m]hevgh]h [Zkk_cgZ �beb [Zkk_cgh\� \ \Zr

j_]bhg aZ\hablky m]hev� `_eZl_evgh bkihevah\Zlv ki_pbnbq_kdb_

agZq_gby dhwnnbpb_glh\ ^ey dZ`^h]h [Zkk_cgZ� ijb\_^_ggu_ \ LZ[ebp_

���� ?keb lZdhc bgnhjfZpbb m \Zk g_l� fh`gh bkihevah\Zlv kj_^g__

agZq_gb_ dhwnnbpb_glZ wfbkkbb KH2 ^ey m]ey� bkihevam_fh]h \ Jhkkbb

djmigufb klZgpbyfb� ijb\_^_ggh_ \ LZ[ebp_ ����

AgZq_gb_ dhwnnbpb_glZ wfbkkbb ^ey fZamlZ lZd`_ ij_^klZ\e_gh \

LZ[ebp_ ���� Bkihevam_lky ebrv h^gh agZq_gb_� lZd dZd ih ^Zgguf J:H

³?WK Jhkkbb´ iZjZf_lju bkihevam_fh]h djmigufb klZgpbyfb

lhieb\gh]h fZamlZ nZdlbq_kdb h^bgZdh\u �h^gZdh hgb g_fgh]h

hlebqZxlky hl dhwnnbpb_glh\� ijb\_^_gguo \ Jmdh\h^ysbo ijbgpbiZo

F=WBD� ihkdhevdm \ Jhkkbb bkihevam_lky� \ hkgh\ghf� fZaml k \ukhdbf

kh^_j`Zgb_f k_ju�� < jZkkfZljb\Z_fuo gZfb mkeh\byo fZaml

ijZdlbq_kdb iheghklvx k]hjZ_l� G_k]hj_\rZy qZklv klhev

g_agZqbl_evgZ� qlh ki_pbZevguo jhkkbckdbo bkke_^h\Zgbc a^_kv g_

ijh\h^behkv� Hjb_glbjmykv gZ f_`^mgZjh^gu_ ^Zggu_� g_k]hj_\rZy

qZklv �g_^h`h]� ijbgbfZ_lky jZ\ghc ������ Ih^h[gZy ihijZ\dZ

ijZdlbq_kdb g_ hljZ`Z_lky gZ j_amevlZlZo b m`_ aZeh`_gZ \

dhwnnbpb_gl� ijb\_^_gguc \ LZ[ebp_ ����

Dhwnnbpb_glu wfbkkbb ^ey ijbjh^gh]h ]ZaZ lZd`_ ijZdlbq_kdb \k_]^Z

h^bgZdh\u� lZd dZd \ hkgh\ghf bkihevam_lky ]Za ba AZiZ^ghc Kb[bjb�

G_agZqbl_evgh hlebqZxlky dhwnnbpb_glu ^ey ]ZaZ ba ]Zahijh\h^h\

Kj_^gyy :aby � P_glj b KZjZlh\ ± Fhkd\Z �kf� LZ[ebpm ���� b \_kvfZ

kms_kl\_ggh hlebqZxlky iZjZf_lju hj_g[mj]kdh]h ]ZaZ� Ihwlhfm� _keb

m \Zk g_l ^Zgguo h lhf� hldm^Z ihklZ\ey_lky ]Za� k`b]Z_fuc \ \Zr_f

j_]bhg_� lh bkihevamcl_ kj_^g__ agZq_gb_ ����� lK�L>` �hkh[_ggh _keb

]_h]jZnbq_kdh_ iheh`_gb_ \Zr_]h j_]bhgZ iha\hey_l kqblZlv� qlh

hj_g[mj]kdbc ]Za g_ bkihevam_lky�� ?keb _klv ^Zggu_ h ihlj_[e_gbb ]ZaZ

ba ]Zahijh\h^h\� mdZaZgguo \ LZ[ebp_ ���� bkihevamcl_ ijb\_^_ggu_ \

wlhc lZ[ebp_ dhwnnbpb_glu�

GZ djmiguo we_dljhklZgpbyo ]Za ijZdlbq_kdb iheghklvx k]hjZ_l�

G_k]hj_\rZy qZklv klhev fZeZ� qlh ki_pbZevguo jhkkbckdbo

bkke_^h\Zgbc a^_kv lZd`_ g_ ijh\h^behkv� Hjb_glbjmykv gZ

f_`^mgZjh^gu_ ^Zggu_� g_k]hj_\rZy qZklv ijbgbfZ_lky jZ\ghc ������

Ih^h[gZy ihijZ\dZ ijZdlbq_kdb g_ hljZ`Z_lky gZ j_amevlZlZo b m`_

aZeh`_gZ \ dhwnnbpb_glu� ijb\h^bfu_ \ LZ[ebpZo ��� b ����

2 Mfgh`vl_ ihlj_[e_gb_ lhieb\Z \ L>` �dhehgdZ C) gZ dhwnnbpb_gl
wfbkkbb m]e_jh^Z �\ dhehgd_ '� ^ey ihemq_gby \_ebqbgu \u[jhkZ \

lhggZo K� AZg_kbl_ j_amevlZl \ dhehgdm E.

3 Mfgh`vl_ agZq_gby \ dhehgd_ ? gZ ���� ^ey bo aZibkb \ ]b]Z]jZffZo

m]e_jh^Z �wd\b\Ze_gl lukyqZf lhgg�� AZg_kbl_ j_amevlZlu \ dhehgdm )�

R : = � I ? J ? K Q ? L < < U ; J H K U C O 2

Mfgh`vl_ agZq_gby ba dhehgdb ) gZ ������ <g_kbl_ j_amevlZlu \

dhehgdm * � wlh \u[jhk KH2� \ujZ`_gguc \ ]b]Z]jZffZo beb� qlh lh `_

kZfh_� \ lukyqZo lhgg KH2.
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LZ[ebpZ ����

Kj_^gb_ dhwnnbpb_glu wfbkkbb m]e_jh^Z ^ey djmiguo l_ieh\uo klZgpbc

Jhkkbb �\ gbo m`_ mql_gh g_ihegh_ k]hjZgb_ lhieb\Z��

<b^ lhieb\Z Dhwnnbpb_glu

wfbkkbb

l K � L>`

Dhwnnbpb_glu

wfbkkbb


l KH2 � luk�

l�m�l�

m]hev �kj_^g__ agZq_gb_ ih \k_f

m]hevguf [Zkk_cgZf�

25,68 2,76

ijbjh^guc ]Za �kj_^g__ agZq_gb_ ^ey

ih^Z\eyxs_]h qbkeZ ]Zahijh\h^h\ � ]Za

ba AZiZ^ghc Kb[bjb�

14,95 1,608

lhieb\guc fZaml 21,11 2,28


 ^Zggu_ agZq_gby ijb\h^ylky lhevdh ^ey m^h[kl\Z khihklZ\e_gby

dhwnnbpb_glh\ k ^Zggufb� ]^_ bkihevamxlky l�m�l�� Z g_ L>`� ijb

jZkq_l_ hgb g_ bkihevamxlky�

LZ[ebpZ ����

Kj_^gb_ agZq_gby dhwnnbpb_glh\ wfbkkbc ^ey m]e_c� bkihevam_fuo gZ

djmiguo l_ieh\uo we_dljhklZgpbyo Jhkkbb �\ gbo m`_ mql_gh g_ihegh_

k]hjZgb_ lhieb\Z��

M]hevguc [Zkk_cg Dhwnnbpb_gl wfbkkbb�

l K � L>` 


Dhwnnbpb_gl wfbkkbb�


l KH2 � luk� l�m�l�

Dmag_pdbc [Zkk_cg 25,05 2,692

DZgkdh�:qbgkdbc [Zkk_cg 26,74 2,874

Wdb[Zklmakdbc [Zkk_cg 25,80 2,773

<hklhqgZy Kb[bjv 25,88 2,781

>Zevgbc <hklhd 25,40 2,730

>hg_pdbc [Zkk_cg 24,61 2,645

I_qhjkdbc [Zkk_cg 25,29 2,718

Ih^fhkdh\guc [Zkk_cg 25,92 2,758

Bklhqgbd� J:H �?WK Jhkkbb��


 ^Zggu_ agZq_gby ijb\h^ylky lhevdh ^ey m^h[kl\Z khihklZ\e_gby

dhwnnbpb_glh\ k ^Zggufb� ]^_ bkihevamxlky l�m�l�� Z g_ L>`� ijb

jZkq_l_ hgb g_ bkihevamxlky�
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LZ[ebpZ ����

Kj_^gb_ dhwnnbpb_glu wfbkkbb m]e_jh^Z ijb k`b]Zgbb ]ZaZ

gZ djmiguo l_ieh\uo klZgpbyo Jhkkbb �\ gbo m`_ mql_gh

g_ihegh_ k]hjZgb_ lhieb\Z��

Bklhqgbd ]ZaZ Dhwnnbpb_glu

wfbkkbb

l K � L>`

Dhwnnbpb_glu

wfbkkbb


l KH2 � luk l�m�l�

Kj_^g__ agZq_gb_ ^ey \k_o ]Zahijh\h^h\�

djhf_ mdZaZgguo gb`_� ]Za ba AZiZ^ghc

Kb[bjb

14,95 1,608

=Zahijh\h^ Kj_^gyy :aby ± P_glj 15,11 1,625

=Zahijh\h^ KZjZlh\ ±Fhkd\Z 14,86 1,599

=Zahijh\h^

Hj_g[mj] � :e_dkZg^jh\ =Zc

16,01 1,722

FhkljZgk]Za �dhevph� 14,93 1,606


 ^Zggu_ agZq_gby ijb\h^ylky lhevdh ^ey m^h[kl\Z khihklZ\e_gby

dhwnnbpb_glh\ k ^Zggufb� ]^_ bkihevamxlky l�m�l�� Z g_ L>`� ijb

jZkq_l_ hgb g_ bkihevamxlky�
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� � �Ijhb a \ h ^ k l \ h � w e _ d l j b q _ k d hc �b

l _ i e h \ h c � w g _ j ] bb �ij _ ^ i jb y l b yfb � �g _

h l g h k ysbfb k y �d � w g _ j ] _ l b q _ k d hc � h l j Z k e b

DZd ]h\hjbehkv \ur_� \ kbem ki_pbnbdb Jhkkbb b p_e_c

bg\_glZjbaZpbb� \ wlhc dZl_]hjbb bklhqgbdh\ ih^kqblu\Z_lky k`b]Zgb_

lhieb\Z ^ey kh[kl\_gguo gm`^ ijhfure_gguo b ^jm]bo ij_^ijbylbc� Z

lZd`_ ^ey [ebae_`Zsbo `beuo jZchgh\ b ^jm]bo h[t_dlh\� _keb wlb

ij_^ijbylby y\eyxlky kh[kl\_ggbdZfb h[kem`b\Zxsbo bo dhl_evguo�

JZkq_l \u[jhkh\ KH2 hl k`b]Zgby lhieb\Z \ wlhc dZl_]hjbb bklhqgbdh\�

jZ\gh dZd b \ ^jm]bo jZkkfZljb\Z_fuo gb`_ k_dlhjZo� \ ijbgpbi_� g_

hlebqZ_lky hl jZkq_lZ \Zeh\uo \u[jhkh\ ih ;Zah\hfm ih^oh^m�

Hkgh\gh_ hlebqb_ aZdexqZ_lky \ dZq_kl\_ b lhqghklb ^Zgguo� K[hj b

ijh\_jdZ ^Zgguo ih hl^_evguf ij_^ijbylbyf ^he`gu� \ hlebqb_ hl

;Zah\h]h ih^oh^Z� ^Zlv mjh\_gv bg\_glZjbaZpbb� lj_[m_fuc ^ey mqZklby

\ ijh_dlZo kh\f_klgh]h hkms_kl\e_gby b lhj]h\e_ d\hlZfb�

Bklhqgbdb ^Zgguo

BklhqgbdZfb ^Zgguo h ihlj_[e_gbb lhieb\Z \ wlhc dZl_]hjbb

bklhqgbdh\ y\eyxlky ^Zggu_ j_]bhgZevgh]h =hkdhfbl_lZ ih klZlbklbd_�

Z lZd`_ mq_lgu_ ^Zggu_ djmiguo ij_^ijbylbc� bkihevamxsbo lhieb\h

^ey kh[kl\_gguo gm`^ b gZ ijbgZ^e_`Zsbo bf dhl_evguf b ^jm]bf

h[t_dlZf�

R : = � H P ? G D : I H L J ? ; E ? G B Y L H I E B < :

�� < dhehgdm : \g_kbl_ agZq_gby ihlj_[e_gby lhieb\Z ih \b^Zf \

ijhfure_gghklb b kljhbl_evkl\_�

�� <g_kbl_ khhl\_lkl\mxsb_ i_j_\h^gu_ fgh`bl_eb ^ey

ij_h[jZah\Zgby \_ebqbg \ l_jZ^`hmeb �kf� LZ[ebpu ��� b �����

�� Mfgh`vl_ ihlj_[e_gb_ lhieb\Z gZ khhl\_lkl\mxsbc i_j_\h^ghc

dhwnnbpb_gl ^ey ihemq_gby \_ebqbgu \ l_jZ^`hmeb� <g_kbl_ j_amevlZl

\ dhehgdm K�

R : = � I J ? H ; J : A H < : G B ? < H ; S B ?

W G ? J = ? L B Q ? K D B ? ? > B G B P U � 7 >@ )

�� <g_kbl_ dhwnnbpb_glu wfbkkbb m]e_jh^Z ^ey jZaebqguo \b^h\

lhieb\Z \ dhehgdm D� kf� LZ[ebpu ��� b ����

�� Mfgh`vl_ ihlj_[e_gb_ \ L>` �\ dhehgd_ K� gZ dhwnnbpb_gl wfbkkbb

m]e_jh^Z �\ dhehgd_ D� ^ey ihemq_gby \_ebqbgu kh^_j`Zgby m]e_jh^Z \

lhggZo m]e_jh^Z� AZg_kbl_ j_amevlZl \ dhehgdm ?�

�� JZa^_ebl_ kh^_j`Zgb_ m]e_jh^Z \ lhggZo m]e_jh^Z gZ ��
3
^ey _]h

aZibkb \ ]b]Z]jZffZo m]e_jh^Z� AZg_kbl_ j_amevlZl \ dhehgdm )�

R : = � J : K Q ? L G : D H I E ? G G H = H M = E ? J H > :

Ijb jZkq_l_ gZdhie_ggh]h m]e_jh^Z \k_ \b^u lhieb\Z ih^jZa^_eyxlky gZ

q_luj_ ]jmiiu�



WG?J=?LBD:

1 . 2 0  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

x Lhieb\h� bkihevam_fh_ \ dZq_kl\_ kujvy� lZdb_ dZd eb]jhbg �[mjuc

m]hev�� ijbjh^guc ]Za� ^ba_evgh_ lhieb\h� KG=� ijhiZg[mlZgh\Zy

kf_kv b l�i�

x KfZahqgu_ fZl_jbZeu

x ;blmf b m]hevgu_ kfheu

x <b^u lhieb\Z� ^ey dhlhjuo gZdhie_gby m]e_jh^Z g_ bf__lky

 >ey \uiheg_gby ^Zggh]h rZ]Z ihlj_[mxlky ^hihegbl_evgu_ ^Zggu_�

>ey bo aZg_k_gby bkihevamcl_ <KIHFH=:L?EVGUC J:;HQBC EBKL 1-2:
HP?GD: M=E?JH>:, G:DHIE?GGH=H < IJH>MDL:O.

 
 >ey lhieb\Z� bkihevam_fh]h \ dZq_kl\_ kujvy� ijh\_^bl_

ke_^mxsb_ jZkq_lu�

 1 Hp_gdZ dhebq_kl\Z lhieb\Z

 Hp_gbl_ h[s__ dhebq_kl\h lhieb\Z� bkihevam_fh]h \ dZq_kl\_ kujvy ^ey
g_wg_j]_lbq_kdbo p_e_c b \g_kbl_ wlh agZq_gb_ \ dhehgdm :

<kihfh]Zl_evgh]h jZ[hq_]h ebklZ ����

 2 I_j_kq_l \ L>`�

 >ey ihemq_gby j_amevlZlZ \ L>` \g_kbl_ khhl\_lkl\mxsbc i_j_\h^ghc

dhwnnbpb_gl \ dhehgdm < b mfgh`vl_ g_ g_]h \_ebqbgm ihlj_[e_gby

kujvy �dhehgdZ :�� Ijhba\_^_gb_ \g_kbl_ \ dhehgdm K

<kihfh]Zl_evgh]h jZ[hq_]h ebklZ ����

 3 JZkq_l gZdhie_ggh]h m]e_jh^Z

 >ey ihemq_gby dhebq_kl\Z m]e_jh^Z \ lhggZo K mfgh`vl_ h[t_f kujvy \

L>` �dhehgdZ K� gZ dhwnnbpb_gl wfbkkbb �lK�L>`� dhehgdZ '��

ijhba\_^_gb_ \g_kbl_ \ dhehgdm ?� JZa^_ebl_ ihemq_ggu_ j_amevlZlu gZ

���� ^ey i_j_\h^Z bo \ ]b]Z]jZffu m]e_jh^Z� <g_kbl_ j_amevlZl \ dhehgdm )

<kihfh]Zl_evgh]h jZ[hq_]h ebklZ ����

 4 JZkq_l nZdlbq_kdb gZdhie_ggh]h m]e_jh^Z

 Mfgh`vl_ kh^_j`Zgb_ m]e_jh^Z �dhehgdZ )� gZ njZdpbx gZdhie_ggh]h

m]e_jh^Z �dhehgdZ *�� ^ey ihemq_gby agZq_gby gZdhie_ggh]h m]e_jh^Z �\

dhfivxl_jghc ijh]jZff_ ± ijbeh`_gbb \ F_lh^bd_ mdZaZgu

j_dhf_g^m_fu_ dhwnnbpb_glu�� AZg_kbl_ j_amevlZl \ dhehgdm G

<kihfh]Zl_evgh]h jZ[hq_]h ebklZ ����

 Lbibqgu_ agZq_gby �njZdpbc gZdhie_ggh]h m]e_jh^Z� ^Zgu \ JZ[hq_f

ebkl_ ���� bo ke_^m_l bkihevah\Zlv� _keb g_l [he__ lhqguo agZq_gbc ^ey

\Zr_]h j_]bhgZ� Wlh hkh[_ggh \Z`gh mqblu\Zlv \ kemqZ_ ijhba\h^kl\Z

ijh^mdpbb ba ijbjh^gh]h ]ZaZ� ?keb ijh^mdpby � l_ogbq_kdZy kZ`Z� lh

bkihevam_lky dhwnnbpb_gl ����� h^gZdh _keb wlh dZdb_�eb[h

�^he]h`b\msb_� obfbq_kdb_ \_s_kl\Z� lh agZq_gb_ fh`_l [ulv ]hjZa^h

[hevr_ �\iehlv ^h �����

 Dh]^Z \u aZihegbeb <kihfh]Zl_evguc jZ[hqbc ebkl ���

 5 G_ aZihegyy dhehgdm *� \g_kbl_ \ qbklu_ yq_cdb dhehgdb G JZ[hq_]h

ebklZ ���� h[hagZq_ggu_ agZdhf �E�� dhebq_kl\h gZdhie_ggh]h m]e_jh^Z

^ey khhl\_lkl\mxs_]h lhieb\Z�ijh^mdlZ �dhfivxl_jgZy ijh]jZffZ�

ijbeh`_gb_ d F_lh^bd_ ^_eZ_l wlh Z\lhfZlbq_kdb�� AZihegbl_ ^jm]b_

qbklu_ yq_cdb dhehgdb G ^Zggufb ih ijh^mdlZf� ih dhlhjuf \u bf__l_

bgnhjfZpbx� dZkZxsmxky gZdhie_ggh]h m]e_jh^Z�

 6 Hlgbfbl_ dhebq_kl\h gZdhie_ggh]h m]e_jh^Z �dhehgdZ G� ba h[s_]h

dhebq_kl\h m]e_jh^Z �dhehgdb )�� j_amevlZl � g_llh wfbkkbb m]e_jh^Z�

<g_kbl_ bo \ dhehgdm ,�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 2 1

 KfZahqgu_�fZl_jbZeu
 KqblZ_lky� qlh \h \j_fy i_j\bqgh]h bkihevah\Zgby� \lhjbqghc

i_j_jZ[hldb b dhg_qgh]h bkihevah\Zgby kfZahqguo fZl_jbZeh\�

ijbf_jgh iheh\bgZ ijh^mdpbb hdbkey_lky ^h &22.

 1 LZf� ]^_ bkihevamxlky kfZahqgu_ fZl_jbZeu� \g_kbl_ ^Zggu_ h

njZdpbb gZdhie_ggh]h m]e_jh^Z ^ey kfZahqguo fZl_jbZeh\ \ dhehgdm *�

Ijb hlkmlkl\bb emqr_c bgnhjfZpbb bkihevamcl_ kj_^g__ agZq_gb_ ����

 2 Mfgh`vl_ kh^_j`Zgb_ m]e_jh^Z �dhehgdZ )� gZ njZdpbx

gZdhie_ggh]h m]e_jh^Z �dhehgdZ *�� J_amevlZl � h[s__ dhebq_kl\h

gZdhie_ggh]h m]e_jh^Z \g_kbl_ \ dhehgdm G�

 3 >ey ihemq_gby g_llh�wfbkkbc m]e_jh^Z hlgbfbl_ h[s__ dhebq_kl\h

gZdhie_ggh]h m]e_jh^Z �dhehgdZ G� ba h[s_]h dhebq_kl\Z m]e_jh^Z

�dhehgdZ )�� <g_kbl_ j_amevlZl \ dhehgdm ,�

 ;blmf�b�m]hevgu_�kfheu
 ;blmf b m]hevgu_ kfheu h[uqgh g_ k`b]Zxl� Z bkihevamxl lZdbf

h[jZahf� qlh khojZgy_lky ihqlb \k_ dhebq_kl\h kh^_j`Zs_]hky \ bo

khklZ\_ m]e_jh^Z� I_j\bqgh_ lhieb\h� bkihevah\Zggh_ ^ey bo

ijhba\h^kl\Z bkdexqZ_lky bo h[s_]h h[t_fZ lhieb\Z� ihlj_[e_ggh]h gZ

ij_^ijbylbyo�

 R : = � < G ? K ? G B ? I H I J : < H D > E Y

G ? H D B K E ? G G H = H M = E ? J H > :

 1 <g_kbl_ agZq_gby njZdpbb hdbke_ggh]h m]e_jh^Z \ dhehgdm -

JZ[hq_]h ebklZ ���� < lZ[ebp_ ��� ijb\h^blky bgnhjfZpby h lbibqguo

agZq_gbyo� baf_j_gguo gZ m]hevguo wg_j]hmklZgh\dZo� Z lZd`_

g_dhlhju_ kj_^gb_ agZq_gby ^ey l\_j^uo� `b^dbo b ]Zahh[jZaguo \b^h\

lhieb\Z� j_dhf_g^h\Zggu_ d bkihevah\Zgbx ijb hlkmlkl\bb emqrbo

^Zgguo� ?keb bf_xlky [he__ lhqgu_ f_klgu_ ^Zggu_� ke_^m_l

bkihevah\Zlv bo� k^_eZ\ ih^jh[gmx kkuedm gZ bklhqgbdb bgnhjfZpbb�

 2 Mfgh`vl_ g_llh wfbkkbb m]e_jh^Z �dhehgdZ ,� gZ njZdpbx

hdbke_ggh]h m]e_jh^Z �dhehgdZ -�� aZibrbl_ j_amevlZl \ dhehgdm D

³NZdlbq_kdb_ wfbkkbb m]e_jh^Z´�

 R : = � I ? J ? K Q ? L < W F B K K B B C O 2

 >ey ihemq_gby agZq_gbc nZdlbq_kdbo wfbkkbc &2� mfgh`vl_

nZdlbq_kdb_ wfbkkbb m]e_jh^Z �dhehgdZ D� gZ ������ <g_kbl_ j_amevlZlu

\ dhehgdm /�
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 < f_lh^bd_ F=WBD �JZ[hqZy dgb]Z� hlkmlkl\m_l kdhevdh�eb[h

^_lZevgh_ hibkZgb_ ihjy^dZ jZkq_lh\ ih hklZevguf k_dlhjZf

wdhghfbdb� bf_xlky ebrv hl^_evgu_� g_ kbkl_fZlbabjh\Zggu_ ^Zggu_�

Ijb ih^]hlh\d_ ^Zggh]h Jmdh\h^kl\Z [ueZ jZajZ[hlZgZ f_lh^bdZ

jZkq_lZ \u[jhkh\ gZ ljZgkihjl_� >ey hklZevguo k_dlhjh\ �`bebsgh�

dhffmgZevgh_ ohayckl\h b ^j�� ij_^iheZ]Z_lky ^_ckl\h\Zlv lZd `_� dZd b

\ kemqZ_ djmiguo wg_j]_lbq_kdbo bklhqgbdh\� g_ ho\Zq_gguo

bg\_glZjbaZpb_c J:H ³?WK Jhkkbb´� Ij_^iheZ]Z_lky� qlh ih f_j_

gZdhie_gby hiulZ j_]bhgZevghc bg\_glZjbaZpbb� [m^ml \uy\e_gu

hkh[_gghklb jZkq_lZ \u[jhkh\ \ jZaebqguo k_dlhjZo j_]bhgZevghc

wdhghfbdb b f_lh^bdZ [m^_l ^_lZebabjh\ZgZ�

 
 
 

 � � �LjZg k i h j l

 JZkq_l wfbkkbc iZjgbdh\uo ]Zah\ gZ ljZgkihjl_ \uihegy_lky gZ hkgh\_
^Zgguo h ihlj_[e_gbb \ wlhf k_dlhj_ l\_j^uo� `b^dbo b ]Zahh[jZaguo

lhieb\� P_e_khh[jZagh ijh\h^blv jZkq_l \u[jhkh\ ih \b^Zf

ljZgkihjlguo kj_^kl\� \dexqZy�

x :\lhfh[bevguc ljZgkihjl

x <ha^mrguc ljZgkihjl �\gmlj_ggyy b f_`^mgZjh^gZy Z\bZpby�

x <h^guc ljZgkihjl �fhjkdhc b j_qghc�

x @_e_agh^hjh`guc ljZgkihjl

x Ljm[hijh\h^guc ljZgkihjl

Bklhqgbdb ^Zgguo

>Zggu_ h ihlj_[e_gbb ljZgkihjlhf lhieb\Z kh^_j`Zlky \

klZlbklbq_kdhc hlq_lghklb ih nhjf_ ��KG �Hlq_l h[ hklZldZo b jZkoh^_

lhieb\Z� k[hj_ b bkihevah\Zgbb hljZ[hlZgguo g_nl_ijh^mdlh\��

MdZaZggZy nhjfZ jZkijhkljZgy_lky gZ ij_^ijbylby b hj]ZgbaZpbb \k_o

hljZke_c ohayckl\Z g_aZ\bkbfh hl hj]ZgbaZpbhggh�ijZ\h\hc nhjfu b

nhjfu kh[kl\_gghklb b bf__l ]h^h\mx b d\ZjlZevgmx i_jbh^bqghklv�

Bklhqgbdhf ^hihegbl_evguo ^Zgguo y\eyxlky j_]bhgZevgu_

=hkdhfbl_lu ih klZlbklbd_� dZd ijZ\beh� jZkiheZ]Zxsb_ i_j\bqghc

bgnhjfZpb_c ih nhjf_ ��LJ� dhlhjZy mlhqgy_l kljmdlmjm ihlj_[e_gby

lhieb\Z ih \b^Zf ljZgkihjlZ b \b^Zf lhieb\Z gZ j_]bhgZevghf mjh\g_�

Djhf_ lh]h� ijb g_h[oh^bfhklb ^Zggu_ h ihlj_[e_gbb lhieb\Z fh`gh

ihemqblv g_ihkj_^kl\_ggh gZ ij_^ijbylbyo \h^gh]h� \ha^mrgh]h b

ljm[hijh\h^gh]h ljZgkihjlZ� DZd [ueh mdZaZgh \ur_� jZkq_l wfbkkbc

^ey `_e_agh^hjh`gh]h ljZgkihjlZ ijhba\h^blky� _keb gZ l_jjblhjbb

j_]bhgZ jZkiheZ]Z_lky MijZ\e_gb_ `_e_aghc ^hjh]hc�
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R : = � H I J ? > ? E ? G B ? H ; T ? F H <

I H L J ? ; E ? G B Y L H I E B < :

�� :\lhfh[bevguc ljZgkihjl

?keb m <Zk _klv lhqgu_ klZlbklbq_kdb_ ^Zggu_ h ihlj_[e_gbb lhieb\Z

Z\lhljZgkihjlhf \ j_]bhg_� \g_kbl_ kmffZjgu_ agZq_gby ih \b^Zf

lhieb\Z \ JZ[hqbc Ebkl ����

Ijb hlkmlkl\bb klZlbklbq_kdbo ^Zgguo h ihlj_[e_gbb lhieb\Z

Z\lhljZgkihjlhf� fh`gh hp_gblv _]h gZ hkgh\_ ^Zgguo h dhebq_kl\_

aZj_]bkljbjh\Zgguo \ j_]bhg_ ljZgkihjlguo kj_^kl\Zo �mq_lgu_

^Zggu_ =B;>>�� kj_^g_]h^h\hf ijh[_]_ b m^_evghf ihlj_[e_gbb

lhieb\Z ih dZl_]hjbyf Z\lhljZgkihjlZ� Hp_gdb� ihemq_ggu_ wlbf

kihkh[hf� y\eyxlky hq_gv ijb[eb`_ggufb� ihkdhevdm \ gbo g_

mqblu\Z_lky� kdhevdh aZj_]bkljbjh\Zgguo Z\lhfh[be_c l_ogbq_kdb g_

bkijZ\gu eb[h g_ bkihevamxlky� dZdh_ dhebq_kl\h lhieb\Z k`b]Z_lky

Z\lhljZgkihjlhf ba ^jm]bo j_]bhgh\ gZ l_jjblhjbb <Zr_]h j_]bhgZ b

l�^� H^gZdh hgb fh]ml ^Zlv ihe_agmx bgnhjfZpbx ^ey ieZgbjh\Zgby

^_ckl\bc \ h[eZklb kgb`_gby \u[jhkh\ iZjgbdh\uo ]Zah\� ;he__

^_lZevguc ZgZeba \u[jhkh\ hl Z\lhljZgkihjlZ fh`_l ijh\h^blvky gZ

klZ^bb ih^]hlh\db b j_ZebaZpbb ijh_dlh\ kh\f_klgh]h hkms_kl\e_gby�

>ey hp_gdb ihlj_[e_gby lhieb\Z gZ Z\lhljZgkihjl_ fh`gh

bkihevah\Zlv h[sb_ dZl_]hjbb Z\lhljZgkihjlZ� lZdb_ dZd�

x E_]dh\u_

x =jmah\u_ �]jmahih^t_fghklvx ^h ��� l�

x =jmah\u_ �]jmahih^t_fghklvx k\ur_ ��� l�

x :\lh[mku

x Fhlhpbdeu

x Ijhqb_

< ^Zgghf kemqZ_ d ijhqbf \b^Zf Z\lhljZgkihjlZ hlghkylky ljZdlhju�

dhf[Zcgu� Z\lhdjZgu b l�i�

>ey jZkq_lh\ fh`gh bkihevah\Zlv lZ[ebpm� ZgZeh]bqgmx

<kihfh]Zl_evghc LZ[ebp_ ���� < dZq_kl\_ ihdZaZl_e_c kj_^g_]h jZkoh^Z

lhieb\Z Z\lhljZgkihjlhf fh`gh bkihevah\Zlv ghjfu jZkoh^Z lhieb\ b

=KF� ml\_j`^Z_fu_ FbgljZgkihjlZ JN� Lj_[m_lky lZd`_ hp_gblv

kj_^gbc ijh[_] b m^_evgh_ ihlj_[e_gb_ lhieb\Z \ j_]bhg_�

Ihemq_ggu_ \ j_amevlZl_ jZkq_lh\ kmffZjgu_ ihdZaZl_eb ihlj_[e_gby

lhieb\Z g_h[oh^bfh \g_klb \ JZ[hqbc Ebkl ����
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<kihfh]Zl_evgZy LZ[ebpZ ���� JZkq_l ihlj_[e_gby lhieb\Z gZ Z\lhfh[bevghf ljZgkihjl_�

DZl_]hjby

Z\lhfh[be_c

Dhebq_kl\h _^bgbp

Z\lhljZgkihjlZ ih

\b^Zf

ihlj_[ey_fh]h

lhieb\Z� _^bgbp

Kj_^gbc

ijh[_]�

luk�

df�]h^

Kj_^gbc

jZkoh^

lhieb\Z�

d]�luk� df

KmffZjgh_ ihlj_[e_gb_

lhieb\Z� luk� l

;_gabg >balhieb\h ;_gabg >balhi

eb\h

;_gabg >balhieb\h

1 2 3 4 5 � �o�o�o��-6 � �o�o�o��-6

E_]dh\u_

=jmah\u_ �]jmah�

ih^t_fghklvx ^h ��� l�

=jmah\u_ �]jmahih^t�

_fghklvx k\ur_ ��� l�

:\lh[mku

Fhlhpbdeu

Ijhqb_ 


<k_]h

* >ey ijhqbo \b^h\ Z\lhljZgkihjlZ \ dZq_kl\_ kj_^gbo ihdZaZl_e_c jZ[hlu fh]ml

bkihevah\Zlvky kj_^g__ dhebq_kl\h qZkh\ jZ[hlu�]h^� kj_^gbc jZkoh^

lhieb\Z d]�qZk jZ[hlu�

<kihfh]Zl_evgZy LZ[ebpZ ���� Hp_gdZ ihlj_[e_gby lhieb\Z \ha^mrguf ljZgkihjlhf�

Lbi km^gZ KmffZjgh_ \j_fy

jZ[hlu�

qZkh\�]h^

Kj_^gbc jZkoh^

lhieb\Z�

d]�qZk

KmffZjgh_

ihlj_[e_gb_

lhieb\Z� luk� l

1 2 � �o�o��
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Ihlj_[e_gb_ Z\bZd_jhkbgZ

Lbi �

Lbi �

…

<k_]h

Ihlj_[e_gb_ [_gabgZ

Lbi �

Lbi �

…

<k_]h
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�� <ha^mrguc ljZgkihjl

?keb m <Zk _klv ^Zggu_ h ihlj_[e_gbb lhieb\Z ih \k_f \b^Zf

\ha^mrgh]h ljZgkihjlZ \ j_]bhg_� \g_kbl_ bo kmffZjgu_ agZq_gby \

JZ[hqbc Ebkl ���� ij_^\Zjbl_evgh bkdexqb\ ba gbo ihlj_[e_gb_

lhieb\Z km^Zfb� \uihegyxsbfb f_`^mgZjh^gu_ i_j_\hadb �

f_`^mgZjh^guc Z\bZpbhgguc [mgd_j �wlb ^Zggu_ aZghkylky \ ^jm]hc

jZa^_e JZ[hq_]h EbklZ �����

< kemqZ_� _keb ^Zgguo h ihlj_[e_gbb lhieb\Z \ha^mrguf ljZgkihjlhf

g_l� ke_^m_l ijb[eb`_ggh hp_gblv wlb ihdZaZl_eb� >ey wlh]h fh`gh

bkihevah\Zlv lZ[ebpm� ZgZeh]bqgmx <kihfh]Zl_evghc LZ[ebp_ ���� >ey

jZkq_lZ kmffZjgh]h ihlj_[e_gby lhieb\Z g_h[oh^bfh bf_lv ^Zggu_ h

kmffZjghf \j_f_gb jZ[hlu �qZkh\�]h^�� Z lZd`_ kj_^g__ ihlj_[e_gb_

lhieb\Z ih lbiZf Z\bZljZgkihjlZ�

:gZeh]bqgh ke_^m_l hp_gblv ihlj_[e_gb_ lhieb\Z km^Zfb�

\uihegyxsbfb f_`^mgZjh^gu_ i_j_\hadb b \g_klb bo \ khhl\_lkl\bc

jZa^_e JZ[hq_]h ebklZ ����

J_amevlZlu hp_gdb kmffZjgh]h ihlj_[e_gby� aZ bkdexq_gb_f

f_`^mgZjh^gh]h [mgd_jZ� \g_kbl_ \ ]jZnm Z\bZljZgkihjl JZ[hq_]h

EbklZ ����

�� <h^guc ljZgkihjl

?keb m <Zk _klv lhqgu_ ^Zggu_ klZlbklbq_kdhc hlq_lghklb h

ihlj_[e_gbb lhieb\Z �ih \b^Zf� km^Zfb \h^gh]h ljZgkihjlZ \ \Zr_f

j_]bhg_� \g_kbl_ kmffZjgu_ hp_gdb ihlj_[e_gby lhieb\Z aZ

khhl\_lkl\mxsbc hlq_lguc i_jbh^ \ JZ[hqbc Ebkl ���� ij_^\Zjbl_evgh

bkdexqb\ ba gbo b mdZaZ\ hl^_evgh ihlj_[e_gb_ lhieb\Z km^Zfb�

\uihegyxsbfb f_`^mgZjh^gu_ i_j_\hadb �f_`^mgZjh^guc \h^guc

[mgd_j��

< kemqZ_ _keb m \Zk g_l ^Zgguo h ihlj_[e_gbb lhieb\Z \h^guf

ljZgkihjlhf� fh`gh hp_gblv wlb ihdZaZl_eb k bkihevah\Zgb_f lZ[ebpu�

ZgZeh]bqghc <kihfh]Zl_evghc LZ[ebp_ ����� < dZq_kl\_ ihdZaZl_e_c

jZ[hlu km^h\ fh]ml bkihevah\Zlvky qZkh\�]h^� l�df�]h^ beb iZkkZ`bjh�

df�]h^ b l�i� Khhl\_lkl\_ggh ihdZaZl_eb kj_^g_]h jZkoh^Z lhieb\Z

jZkkqblu\Zxlky \ d]�qZk� d]�l�df� d]�iZkkZ`bjh�df b l�^�

:gZeh]bqgh fh`gh hp_gblv ihlj_[e_gb_ lhieb\Z f_`^mgZjh^gh]h

\h^gh]h [mgd_jZ� J_amevlZlu hp_gdb kmffZjgh]h ihlj_[e_gby lhieb\Z

\g_kbl_ \ JZ[hqbc Ebkl ����
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<kihfh]Zl_evgZy LZ[ebpZ ����� Hp_gdZ ihlj_[e_gby lhieb\Z gZ \h^ghf ljZgkihjl_�

Lbi km^gZ KmffZjguc

ihdZaZl_ev

jZ[hlu km^h\�

�qZkh\�]h^� l�

df�]h^ b l�i��

Kj_^gbc jZkoh^

lhieb\Z�

�d]�qZk� d]�l�df b

l�i��

KmffZjgh_

ihlj_[e_gb_

lhieb\Z�

luk� l

1 2 � �o�o��
-6

Ihlj_[e_gb_ ^ba_evgh]h lhieb\Z

Lbi �

Lbi �

…

<k_]h

Ihlj_[e_gb_ [_gabgZ

Lbi �

Lbi �

…

<k_]h

��@_e_agh^hjh`guc ljZgkihjl

DZd [ueh mdZaZgh \ur_� ihlj_[e_gb_ lhieb\Z gZ `_e_agh^hjh`ghf

ljZgkihjl_ ^he`gh mqblu\Zlvky g_ gZ j_]bhgZevghf mjh\g_� Z gZ mjh\g_

MijZ\e_gby `_e_aghc ^hjh]b �gZijbf_j� Fhkdh\kdhc beb Hdly[jvkdhc

@_e_aghc >hjh]b�� Lh _klv wlh ke_^m_l ^_eZlv� lhevdh _keb \ \Zr_f

j_]bhg_ gZoh^blky p_gljZevguc hj]Zg dZdhc�eb[h ba @_e_aguo >hjh]�

>Zggu_ h ihlj_[e_gbb lhieb\Z ih \b^Zf fh`gh ihemqblv \

j_]bhgZevghf =hkdhfbl_l_ ih klZlbklbd_ beb p_gljZevghf hnbk_

MijZ\e_gby khhl\_lkl\mxs_c @_e_aghc >hjh]b�

�� Ljm[hijh\h^guc ljZgkihjl

Hp_gdm ihlj_[e_gby lhieb\Z ljm[hijh\h^guf ljZgkihjlhf ke_^m_l

^_eZlv lhevdh \ lhf kemqZ_� _keb \ \Zr_f j_]bhg_ gZoh^ylky

ljm[hijh\h^u� dhfij_kkhjgu_ klZgpbb b l�^�� ihlj_[eyxsb_

ljZgkihjlbjm_fh_ lhieb\h ^ey kh[kl\_gguo ijhba\h^kl\_gguo gm`^�

Khhl\_lkl\mxsb_ ^Zggu_ h jZkoh^_ lhieb\Z fh`gh ihemqblv \

j_]bhgZevghf =hkdhfbl_l_ ih klZlbklbd_ eb[h gZijyfmx gZ

ij_^ijbylbyo ljm[hijh\h^gh]h ljZgkihjlZ�
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R : = � I J ? H ; J : A H < : G B ? < H ; S B ?

W G ? J = ? L B Q ? K D B ? ? > B G B P U � 7 >@ )

�� <g_kbl_ dhwnnbpb_glu wfbkkbb m]e_jh^Z ^ey jZaebqguo \b^h\

lhieb\Z \ dhehgdm D� >ey wlh]h fh`gh bkihevah\Zlv kj_^gb_ agZq_gby
dhwnnbpb_glh\� ij_^klZ\e_ggu_ \ LZ[ebpZo ��� b ����

�� Mfgh`vl_ ihlj_[e_gb_ \ L>` �\ dhehgd_ K� gZ dhwnnbpb_gl wfbkkbb

m]e_jh^Z �\ dhehgd_ D� ^ey ihemq_gby \_ebqbgu kh^_j`Zgby m]e_jh^Z \

lhggZo m]e_jh^Z� AZg_kbl_ j_amevlZl \ dhehgdm ?�

�� JZa^_ebl_ kh^_j`Zgb_ m]e_jh^Z \ lhggZo m]e_jh^Z gZ 103
^ey _]h

aZibkb \ ]b]Z]jZffZo m]e_jh^Z� AZg_kbl_ j_amevlZl \ dhehgdm )�

R : = � < G ? K ? G B ? I H I J : < H D > E Y

G ? H D B K E ? G G H = H M = E ? J H > :

1 <g_kbl_ agZq_gby njZdpbb hdbke_ggh]h m]e_jh^Z \ dhehgdm J
JZ[hq_]h ebklZ ���� Ijb hlkmlkl\bb [he__ lhqguo j_]bhgZevguo ^Zgguo�

j_dhf_g^m_lky bkihevah\Zlv agZq_gby� ijb\_^_ggu_ \ LZ[ebp_ ���

2 Mfgh`vl_ g_llh wfbkkbb m]e_jh^Z �dhehgdZ ,� gZ njZdpbx

hdbke_ggh]h m]e_jh^Z �dhehgdZ -�� aZibrbl_ j_amevlZl \ dhehgdm D

³NZdlbq_kdb_ wfbkkbb m]e_jh^Z´�

R : = � I ? J ? K Q ? L < W F B K K B B C O 2

>ey ihemq_gby agZq_gbc nZdlbq_kdbo wfbkkbc &2� mfgh`vl_

nZdlbq_kdb_ wfbkkbb m]e_jh^Z �dhehgdZ D� gZ ������ <g_kbl_ j_amevlZlu

\ dhehgdm /�
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� � �@bebsgh �d hffmg Z e vg h _ � o h a y c k l \ h

F_lh^ jZkq_lZ \u[jhkh\ KH2 hl k`b]Zgby lhieb\Z \ `bebsgh�

dhffmgZevghf ohayckl\_ ijZdlbq_kdb g_ hlebqZ_lky hl jZkq_lh\ ^ey

ij_^ijbylbc� g_ hlghkysboky d wg_j]_lbq_kdhc hljZkeb� ihwlhfm

^_lZevguc oh^ jZkq_lh\ a^_kv g_ ijb\h^blky

Bkoh^gu_ ^Zggu_ h ihlj_[e_gbb lhieb\Z fh]ml [ulv ihemq_gu \

j_]bhgZevghf =hkdhfbl_l_ ih klZlbklbd_� Ke_^m_l ih \hafh`ghklb

jZa^_eblv ^Zggu_ ih dhffmgZevguf dhl_evguf b ^Zggu_ ih qZklguf

^hfZf k i_qguf hlhie_gb_f� \ hkgh\ghf� bkihevamxsbf ^jh\Z� m]hev b

lhjn�

< jZkq_lZo j_dhf_g^m_lky bkihevah\Zlv ihdZaZl_eb l_iehl\hjgh]h

g_llh�agZq_gby� ij_^eh`_ggu_ \ LZ[ebp_ ���� Ijb hlkmlkl\bb [he__

lhqguo j_]bhgZevguo hp_ghd dhwnnbpb_glh\ wfbkkbb m]e_jh^Z b

njZdpbb hdbke_ggh]h m]e_jh^Z� ke_^m_l bkihevah\Zlv khhl\_lkl\mxsb_

ihdZaZl_eb ba LZ[ebp ��� b ����

� � �Ijhqb _ � k _ d l h j Z � w d h g hfbdb

JZkq_l \u[jhkh\ KH2 \ ijhqbo k_dlhjZo aZ\bkbl hl kljmdlmju

wdhghfbdb j_]bhgZ� A^_kv g_ ijb\h^blky ^_lZevghc ko_fu jZkq_lh\�

ihkdhevdm ij_^iheZ]Z_lky� qlh hgZ ZgZeh]bqgZ jZkq_lZf \u[jhkh\ ^ey

ij_^ijbylbc� g_ hlghkysboky d wg_j]_lbq_kdhc hljZkeb�

< kemqZ_ \hagbdgh\_gby m \Zk \hijhkh\ h ijh\_^_gbb hp_gdb wfbkkbc ih

wlhc dZl_]hjbb bklhqgbdh\� h[jZsZcl_kv \ p_gljZevguc hj]Zg ih

bg\_glZjbaZpbb beb \ Bgklblml ]eh[Zevgh]h debfZlZ b wdheh]bb�

JZ [ h qbc �eb k l � � � � � �H[ a h j

1 >ey dZ`^h]h \b^Z lhieb\Z� ]^_ \u hij_^_ebeb wfbkkbb &22 ih
k_dlhjZf� kdhibjmcl_ ^Zggu_ \ l_jZ^`hmeyo �ba dhehgdb K JZ[hq_]h

ebklZ ���� IhwlZigu_ jZkq_lu� b ^Zggu_ h nZdlbq_kdbo wfbkkbyo

KH2 �ba dhehgdb / JZ[hq_]h ebklZ ���� IhwlZigu_ jZkq_lu� \

khhl\_lkl\mxsmx dhehgdm b kljhdm JZ[hq_]h ebklZ ���� H[ahj�

2 JZkkqblZcl_ h[s__ dhebq_kl\h ihlj_[e_gby lhieb\Z b wfbkkbb &22

hl `b^dbo bkdhiZ_fuo \b^h\ lhieb\Z� kdeZ^u\Zy pbnju \ kljhdZo�

hl dhehgdb : �kujZy g_nlv� ih dhehgdm H �dj_dbg]h\uc ]Za� \

JZ[hq_f ebkl_ ���� H[ahj� ?keb <u bf__l_ ex[u_ ^Zggu_ ih

^hihegbl_evguf \b^Zf `b^dh]h bkdhiZ_fh]h lhieb\Z� lZd`_

^h[Z\vl_ bo \ ex[mx ba dhehghd JZ[hq_]h ebklZ ���� H[ahj k $* ih

:D� <g_kbl_ j_amevlZl \ dhehgdm $/�

3 JZkkqblZcl_ h[s__ dhebq_kl\h ihlj_[e_gby lhieb\Z b wfbkkbb &22

hl l\_j^uo bkdhiZ_fuo \b^h\ lhieb\Z �beb hl lhieb\Z� ihemq_ggh]h

ba l\_j^h]h i_j\bqgh]h lhieb\Z�� kdeZ^u\Zy pbnju \ kljhdZo� hl

dhehgdb J �ZgljZpbl� ih dhehgdm :K �^hf_gguc ]Za� \ JZ[hq_f

ebkl_ ���� H[ahj� ?keb \u bf__l_ ex[u_ ^Zggu_ ih

^hihegbl_evguf \b^Zf l\_j^h]h bkdhiZ_fh]h lhieb\Z� lZd`_
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^h[Z\vl_ bo \ dhehgdb JZ[hq_]h ebklZ ���� H[ahj k $* ih :D�

<g_kbl_ j_amevlZl \ dhehgdm $F�

4 JZkkqblZcl_ h[s__ dhebq_kl\h ihlj_[e_gby lhieb\Z b wfbkkbb hl

]Zahh[jZaguo \b^h\ lhieb\Z� kdhibjh\Z\ pbnju ba dhehgdb :'

�ijbjh^guc ]Za� JZ[hq_]h ebklZ ���� H[ahj \ dhehgdm $1�

5 JZkkqblZcl_ h[s__ dhebq_kl\h ihlj_[e_gby lhieb\Z b wfbkkbb &22

hl ijhqbo \b^h\ lhieb\Z� kdeZ^u\Zy pbnju \ kljhdZo ba dhehgdb

$? �fmgbpbiZevgu_ l\_j^u_ hloh^u� b ba dhehgdb :)

�ijhfure_ggu_ hloh^u� JZ[hq_]h ebklZ ���� H[ahj� <g_kbl_

j_amevlZl \ dhehgdm :H�

6 JZkkqblZcl_ h[s__ dhebq_kl\h ihlj_[e_gby lhieb\Z b wfbkkbb &22

ih \b^Zf lhieb\Z� kdeZ^u\Zy pbnju \ kljhdZo hl dhehgdb $/

�h[s__ dhebq_kl\h `b^dbo bkdhiZ_fuo \b^h\ lhieb\Z� ih dhehgdm

:H �h[s__ dhebq_kl\h ijhqbo \b^h\ lhieb\Z� \ JZ[hq_f ebkl_ ����

H[ahj� <g_kbl_ j_amevlZl \ dhehgdm :J�

7 JZkkqblZcl_ h[s__ dhebq_kl\h ihlj_[e_gby lhieb\Z b wfbkkbb &22,
k\yaZgghc k [bhfZkkhc� kdeZ^u\Zy pbnju \ kljhdZo hl dhehgdb $4

�^j_\_kbgZ�hloh^u ^j_\_kbgu� ih dhehgdm $8 �]Za ba [bhfZkku��

<g_kbl_ j_amevlZl \ dhehgdm $9 �h[s__ dhebq_kl\h [bhfZkku��

1 . 3 Wfb k k b b � ^ j m ] b o � �dj hf _ �KH 2 � � ] Z a h \ �

k \ y a Z g gu_ � k h � k`b ] Z g b _f � l h i eb \ Z

<\ _ ^ _ g b _

Ijb k`b]Zgbb lhieb\Z h[jZam_lky g_dhlhjh_� hq_gv g_[hevrh_

dhebq_kl\h iZjgbdh\uo ]Zah\� hlebqguo hl KH2� Wfbkkbb wlbo ]Zah\

aZ\bkyl hl lbiZ bkihevam_fh]h lhieb\Z� l_ogheh]bb _]h k`b]Zgby�

l_ogheh]bb hqbkldb hloh^ysbo ]Zah\� wdkiemZlZpbb b \hajZklZ

h[hjm^h\Zgby� H^gZdh wlh lj_[m_l ^_lZevguo ^Zgguo� ihemq_gb_

dhlhjuo� \_jhylgh g_p_e_khh[jZagh� mqblu\Zy g_agZqbl_evgmx jhev

^Zgguo \u[jhkh\�

Ih lhc `_ ijbqbg_� \\b^m g_[hevrhc agZqbfhklb� \k_ \b^u lhieb\Z

]jmiibjmxlky \ � ]jmiiu�

x m]hev

x ijbjh^guc ]Za

x g_nlv b g_nl_ijh^mdlu� \dexqZy lhihqguc fZaml� [_gabg b

^ba_evgh_ lhieb\h

x [bhfZkkZ� ^jh\Z� hloh^u ^_j_\hh[jZ[hldb b l�i�

Bkl h qgbdb � ^ Z g guo

Hp_gdZ dhwnnbpb_glh\ wfbkkbc ^jm]bo� djhf_ KH2� ]Zah\ ijb k`b]Zgbb

lhieb\Z \ Jhkkbb ihdZ g_ ijh\h^beZkv� ihwlhfm j_dhf_g^m_lky

bkihevah\Zlv agZq_gby� bf_xsb_ky \ Jmdh\h^ysbo ijbgpbiZo F=WBD,
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kf� LZ[ebpu ��� b ���� L_f g_ f_g__� _keb \ j_]bhg_ _klv kh[kl\_ggu_

hp_gdb dhwnnbpb_glh\ wfbkkbc� fh`gh bkihevah\Zlv bo� hlf_lb\ wlh \

hlq_l_ b mdZaZ\ bklhqgbd bgnhjfZpbb�

JZ k q _ l � wfb k k b c �f_ l Z g Z �b � a Z d b k b � Z a h l Z � h l

k`b ] Z g b y � l h i eb \ Z �

< hkgh\_ jZkq_lZ e_`bl bkihevah\Zgb_ ihemq_gguo jZg__ ^Zgguo h

k`b]Zgbb lhieb\Z �\ wg_j]_lbq_kdbo _^bgbpZo� b mfgh`_gb_ bo gZ

ki_pbZevgu_ dhwnnbpb_glu � dhwnnbpb_glu wfbkkbb jZaebqguo ]Zah\�

KH� K+4, N2O, NOx� e_lmqbo g_f_lZgh\uo m]e_\h^hjh^h\ b 622.
Ihkdhevdm ba wlbo ]Zah\ iZjgbdh\ufb ]ZaZfb ijyfh]h ^_ckl\by�

ih^iZ^Zxsbfb ih^ Dbhlkdbc Ijhlhdhe� y\eyxlky lhevdh f_lZg �K+4) b

aZdbkv ZahlZ �122�� lh \ baeZ]Z_fhc gb`_ f_lh^bd_ jZkkfZljb\Zxlky

lhevdh wlb ^\Z ]ZaZ�

JZkq_l wfbkkbc ijhba\h^blky \ khhl\_lkl\bb kh ke_^mxsbfb rZ]Zfb�

RZ] �� Hij_^_e_gb_ dhebq_kl\Z _`_]h^gh k`b]Z_fh]h lhieb\Z �\

wg_j]_lbq_kdbo _^bgbpZo�

RZ] � Hp_gdZ dhwnnbpb_glh\ wfbkkbb ^ey dZ`^h]h \b^Z lhieb\Z b ih

dZ`^hc dZl_]hjbb bklhqgbdh\

RZ] � Hp_gdZ \u[jhkh\ dZ`^h]h ]ZaZ

A Z i h eg _ g b _ �JZ [ h q _ ] h �eb k l Z

Bkihevamcl_ J:;HQBC EBKL ���� HLEBQGU? HL CO2 WFBKKBB HL

K@B=:GBY LHIEB<:, IH D:L?=HJBYF BKLHQGBDH< �JY> 1), qlh[u

aZg_klb ^Zggu_ ^ey jZkq_lZ wfbkkbc &+4 b 12O.

R : = � H P ? G D : D H E B Q ? K L < : ? @ ? = H > G H

K @ B = : ? F H = H L H I E B < : ( < W G ? J = ? L B Q ? K D B O

? > B G B P : O )

AZg_kbl_ ^Zggu_ h ihlj_[e_gbb lhieb\Z �\ L>`� \ dhehgdb $l - A6,
ihemq_ggu_ \ ij_^u^msbo jZa^_eZo� <k_ kh``_ggh_ \ j_]bhg_ lhieb\h

�ih \b^Zf� ^he`gh [ulv \dexq_gh \ jZkq_lu� >Zggu_ h \k_o \b^Zo

lhieb\Z� bkihevam_fuo ^ey f_`^mgZjh^gh]h Z\bZpbhggh]h b fhjkdh]h

[mgd_jZ �_keb lZdh\u_ bf_xlky� g_ ^he`gu \dexqZlvky \ blh]h\u_

pbnju� gh ke_^m_l ijb\_klb bo \ dZq_kl\_ iZfylghc aZibkdb�

Ij_^klZ\ey_lky gZb[he__ \_jhylguf� qlh \ \Zr_f j_]bhg_ [m^_l

g_\hafh`gh �jZkij_^_eblv� k`b]Z_fh_ lhieb\h ih dZl_]hjbyf

bklhqgbdh\� ih djZcg_c f_j_ \ i_j\u_ ]h^u ijh\_^_gby

bg\_glZjbaZpbb� < wlhf kemqZ_ ke_^m_l aZg_klb \ ]jZnu JZ[hq_]h ebklZ

��� l_ bklhqgbdb� dhlhju_ m`_ jZkij_^_e_gu ih dZl_]hjbyf \ jZa^_e_

���<� Ihke_ wlh]h aZihegblv ]jZnm �<k_]h ih [Zah\hfm ih^oh^m�

agZq_gbyfb� ihemq_ggufb \ jZa^_e_ ���: b jZkkqblZlv h[t_f

ihlj_[e_gby lhieb\Z� g_ ho\Zq_ggh]h ^Zl_evguf jZkkfhlj_gb_f ih

dZl_]hjbyf bklhqgbdh\� Wlb h[t_fu lhieb\Z �\ wg_j]_lbq_kdbo
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Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 3 1

_^bgbpZo� l�_� \ L>`� mfgh`Zxlky gZ khhl\_lkl\mxsb_ dhwnnbpb_glu

^ey jZkq_lZ CH4 b N2O.

Ij_^eZ]Z_fuc �]b[jb^guc� \ZjbZgl jZkq_lZ y\ey_lky ebrv

ijb[eb`_gghc hp_gdhc� h^gZdh b wlh jZkkfZljb\Z_lky dZd \iheg_

m^h\e_l\hjbl_evguc j_amevlZl� mqblu\Zy hlghkbl_evgh g_[hevrmx

agZqbfhklv ^Zgguo \u[jhkh\ CH4 b N2O.

R : = � H P ? G D : D H W N N B P B ? G L H < W F B K K B B

> E Y D : @ > H = H < B > : L H I E B < : B I H

D : @ > H F M K ? D L H J M W D H G H F B D B

Kgbfbl_ � dhibb JZ[hq_]h ebklZ ���� RZ] �� b aZihegbl_ bo ^ey &+4 b

N2O.

AZg_kbl_ dhwnnbpb_glu wfbkkbc �\ d]� L>`� ih dZ`^hfm \b^m lhieb\Z b

\b^m ^_yl_evghklb \ dhehgdb <1 � <6� Lbibqgu_ ^Zggu_� dhlhju_

ke_^m_l bkihevah\Zlv ijb hlkmlkl\bb emqrbo� ^Zgu \ LZ[ebpZo ���� b ��

�� wlh]h jZa^_eZ� < jZa^_e_ ³Ijhq__´ �_keb lZdh\hc m \Zk bf__lky�

bkihevamcl_ dhwnnbpb_glu wfbkkbc� khhl\_lkl\mxsb_ dhgdj_lghfm

\b^m ^_yl_evghklb�

>ey bklhqgbdh\� ihdZ g_ ho\Zq_gguo \ \Zr_f j_]bhg_ ^_lZebaZpb_c ih

dZl_]hjbyf bklhqgbdh\� j_dhf_g^m_lky bkihevah\Zlv dhwnnbpb_glu�

khhl\_lkl\mxsb_ f_edbf bklhqgbdZf �i_qb `beuo ^hfh\� k_evkdh_ b

e_kgh_ ohayckl\h��

R : = � H P ? G D : W F B K K B C D : @ > H = H = : A :

Kgbfbl_ � dhibb JZ[hq_]h ebklZ ���� RZ] �� b aZihegbl_ bo ^ey &+4 b

N2O.

1 Mfgh`vl_ ^Zggu_ h ihlj_[e_gbb lhieb\Z �dhehgdZ :� ebkl �� gZ

khhl\_lkl\mxsb_ dhwnnbpb_glu wfbkkbc �dhehgdZ <� ebkl ���

AZg_kbl_ j_amevlZlu \ dhehgdm K� ebkl ��

NhjfmeZ ^ey jZkq_lh\� Ki = Ai o <i.

2 JZkkqblZcl_ h[s__ dhebq_kl\h wfbkkbc ^ey dZ`^h]h \b^Z lhieb\Z�

ijhkmffbjh\Z\ ^Zggu_ ih k_dlhjZf \ dhehgd_ K� Wfbkkbb hl

f_`^mgZjh^gh]h [mgd_jZ g_ ^he`gu \dexqZlvky \ blh]h\u_

^Zggu_�

3 JZkkqblZcl_ h[s__ dhebq_kl\h wfbkkbc �dhehgdZ '� dZd kmffm

dhehghd K1 � K6.
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1 . 3 2  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

L:;EBP: ����� DHWNNBPB?GLU WFBKKBB F?L:G: IH D:L?=HJBYF BKLHQGBDH< B <B>:F LHIEB<:

Dhwnnbpb_glu wfbkkbb
�d]�L>`�

B1 B2 B3 B4 B5 B6

<b^u ^_yl_evghklb M]hev �Z� Ijb-
jh^guc
]Za

G_nlv >j_\_kbgZ�
hloh^u ^j_-
\_kbgu (b)

>j_\_kguc
m]hev (b)

Ijhq. \b^u
[bhfZkku b
hloh^h\

Wg_j]_lbdZ ± djmigu_ bklhqgbdb 1 1 3 30 200 30

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d wg_j]_lbq_kdhc hljZkeb

10 5 2 30 200 30

LjZgkihjl :\bZpby 0,5

:\lh^hjh`guc ljZgkihjl� [_gabg |^ba� lhieb\h 20 | 5

@_e_agh^hjh`guc ljZgkihjl 10 5

<h^guc ljZgkihjl 10 5

@bebsgh� P_gljZebah\Zggh_ l_iehkgZ[`_gb_ �k� 10 5 10 300 200 300

dhffmgZevgh_

ohayckl\h

QZklguc `behc k_dlhj �k� 300 5 10 300 200 300

Ijhqb_ bklhqgbdb KlZpbhgZjgu_ 300 5 10 300 200 300

Fh[bevgu_ 5 5

Bklhqgbdb� g_ ho\Zq_ggu_ \ ^_lZebaZpb_c ih dZl_]hjbyf

bklhqgbdh\

300 5 10 300 200 300

<k_]h

F_`^mgZjh^guc fhjkdhc [mgd_j 10 5

F_`^mgZjh^guc Z\bZpbhgguc [mgd_j 0,5

(Z) dhwnnbpb_glu ^ey dZf_ggh]h m]ey� ^ey [mjh]h m]ey dhwnnbpb_glu fh]ml [ulv \ g_kdhevdh jZa [hevr_�

(b) dhwnnbpb_glu ^ey k`b]Zgby \ dZq_kl\_ lhieb\Z; ijb gZebqbb ijhba\h^kl\Z ^j_\_kgh]h m]ey wlhl ijhp_kk ke_^m_l mq_klv ^hihegbl_evgh�
khhl\_lkl\mxsbc dhwnnbpb_gl jZ\_g ��� d] f_lZgZ gZ L>` ^j_\_kbgu� bajZkoh^h\Zgghc ^ey ijhba\h^kl\Z m]ey� beb ���� d] f_lZgZ gZ
L>` ijhba\_^_ggh]h ^j_\_kgh]h m]ey�

�k� ^Zggu_ dhwnnbpb_glu hlghkylky d hlhie_gbx ^hfh\ g_[hevrbfb f_klgufb dhl_evgufb b i_qZfb� ijb bkihevah\Zgbb l_iehp_gljZe_c
hl djmiguo kh\j_f_gguo klZgpbc �lh _klv ijb ijhba\h^kl\_ l_ieZ \ wg_j]_lbq_kdhc hljZkeb� ke_^m_l bkihevah\Zlv dhwnnbpb_glu ^ey
wg_j]_lbdb ba i_j\hc kljhdb lZ[ebpu.
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1 . 4 Wfb k k b b � h l � \ h a ^ mrguo � k m ^ h \

< jhkkbckdhc \_jkbb jmdh\h^kl\Z ^Zgguc \b^ \u[jhkh\

jZkkfZljb\Z_lky \ur_ \ jZa^_e_ ���<

1 . 5 Wfb k k b b � 62 2 �ijb � k`b ] Z g bb � l h i eb \ Z

< jhkkbckdhc \_jkbb jmdh\h^kl\Z ^Zgguc \b^ \u[jhkh\ g_

jZkkfZljb\Z_lky lZd dZd SO2 dhgljhebjm_lky g_ \ jZfdZo Dbhlkdh]h
IjhlhdheZ

L:;EBP: ���� DHWNNBPB?GLU WFBKKBB A:DBKB :AHL: IH D:L?=HJBYF BKLHQGBDH< B <B>:F LHIEB<:

Dhwnnbpb_glu wfbkkbb
�d]�L>`�

B1 B2 B3 B4 B5 B6

<b^u ^_yl_evghklb M]hev Ijbjh^�
guc ]Za

G_nlv >j_\_kbgZ�
hloh^u ^j_-
\_kbgu (Z)

>j_\_kguc
m]hev (Z)

Ijhq. \b^u
[bhfZkku b
hloh^h\

Wg_j]_lbdZ ± djmigu_ bklhqgbdb 1,4 0,1 0,6 4 4 4

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d wg_j]_lbq_kdhc

hljZkeb

1,4 0,1 0,6 4 4 4

LjZgkihjl :\bZpby 0,6

:\lh^hjh`guc ljZgkihjl. 0,6

@_e_agh^hjh`guc ljZgkihjl 1,4 0,6

<h^guc ljZgkihjl 1,4 0,6

@bebsgh� P_gljZebah\Zggh_ l_iehkgZ[`_gb_ 1,4 0,1 0,6 4 1 4

dhffmgZevgh_

ohayckl\h

QZklguc `behc k_dlhj 1,4 0,1 0,6 4 1 4

Ijhqb_ bklhqgbdb KlZpbhgZjgu_ 1,4 0,1 0,6 4 1 4

Fh[bevgu_ 0,1 0,6

Bklhqgbdb� g_ ho\Zq_ggu_ \ ^_lZebaZpb_c ih

dZl_]hjbyf bklhqgbdh\

1,4 0,1 0,6 4 1 4

<k_]h

F_`^mgZjh^guc fhjkdhc [mgd_j 1,4 0,6

F_`^mgZjh^guc Z\bZpbhgguc [mgd_j 0,6

(Z). dhwnnbpb_glu ^ey k`b]Zgby \ dZq_kl\_ lhieb\Z; ijb gZebqbb ijhba\h^kl\Z ^j_\_kgh]h m]ey lZd`_ fh]ml [ulv ^hihegbl_evgu_ \u[jhku�
h^gZdh dhwnnbpb_glh\ wfbkkbb ^ey gbo ihdZ g_ bf__lky�
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1 . 3 4  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

Wfbkkbb � � k\y aZggu_ � k �ml _qdZfb

1 . 5 Wfb k k b y � �f_ l Z g Z �ijb � ^ h [uq _ � �i _ j _ j Z [ h l d _

b � l j Z g k i h j l b j h \d _ � m ] e y

<\ _ ^ _ g b _

M]hevgu_ ieZklu kh^_j`Zl f_lZg� K jhklhf ]em[bgu ih\urZ_lky

\gmljbieZklh\h_ ^Z\e_gb_ b l_fi_jZlmjZ� hij_^_eyxsb_ kl_i_gv

f_lZfhjnbafZ m]ey b h[t_f gZdhie_gb_ f_lZgZ \ ijhp_kk_ m]e_nbdZpbb

�h[jZah\Zgby m]ey�� GZ dhebq_kl\h gZdhie_ggh]h f_lZgZ \ m]hevguo

ieZklZo lZd`_ \eby_l ]ZahijhgbpZ_fhklv m]ey b \f_sZxsbo ihjh^�

dhlhjZy aZ\bkbl hl _kl_kl\_gghc lj_sbgh\Zlhklb ]hjguo ihjh^ b

hij_^_ey_l kihkh[ghklv m]hevguo ieZklh\ hl^Z\Zlv f_lZg� Ijb wlhf

kms_kl\m_l ahgZ _kl_kl\_ggh]h \u\_ljb\Zgby �\ kj_^g_f ������� f�� \

]jZgbpZo dhlhjhc f_lZg k l_q_gb_f \j_f_gb \uoh^bl gZ ih\_joghklv

q_j_a _kl_kl\_ggu_ lj_sbgu b jZaehfu \ m]hevguo ieZklZo b

\f_sZxsbo ihjh^Zo� DZd ijZ\beh� wfbkkby f_lZgZ ba m]hevguo rZol

\ur_� q_f gZ m]hevguo jZaj_aZo� lZd dZd ^h[uqZ m]ey ih^a_fguf

kihkh[hf \_^_lky gZ [hevrbo ]em[bgZo ih kjZ\g_gbx k hldjuluf

kihkh[hf�

F_lZg lZd`_ \u^_ey_lky gZ ihke_^mxsbo klZ^byo h[h]Zs_gby�

ljZgkihjlbjh\db b bkihevah\Zgby m]ey� ]eZ\guf h[jZahf� ba�aZ

m\_ebq_gby iehsZ^b ih\_joghklb� qlh iha\hey_l ^_khj[bjh\Zlvky

[hevr_fm dhebq_kl\m &+4� < wlhf kemqZ_ f_lZg \u^_ey_lky ba m]ey

g_ihkj_^kl\_ggh \ Zlfhkn_jm� gZijbf_j� ijb _]h ljZgkihjlbjh\d_

`_e_agh^hjh`guf ljZgkihjlhf beb ijb ijhba\h^kl\_ dhdkZ ^ey

\uimkdZ klZeb� dh]^Z m]hev baf_evqZ_lky ^h qZklbp jZaf_jhf f_g__ �

ff�

Bkl h qgbdb � ^ Z g guo

< Jhkkbb bg\_glZjbaZpbx \u[jhkh\ f_lZgZ ba m]hevguo ieZklh\

p_gljZebah\Zgh ijh\h^bl F_`^mgZjh^guc p_glj bkke_^h\Zgbc m]ey b

f_lZgZ KH J:G �FPBMF KH J:G� Z^j_k� Jhkkby� ������� D_f_jh\h�

me� JmdZ\brgbdh\Z� ��� l_e� �������������� nZdk ��������������

e-mail: tailakov@mail.stanet.ru).

;Zah\hc bgnhjfZpb_c ^ey bg\_glZjbaZpbb wfbkkbb ijb ^h[uq_ m]ey� _]h

ljZgkihjlbjh\d_ b ihke_^mxs_c ^_yl_evghklb y\eyxlky h[t_fu

^h[uqb m]ey \ j_]bhg_� >ey ijh\_^_gby hp_ghd <u fh`_l_�

1. KZfhklhyl_evgh hij_^_eblv h[smx wfbkkbx f_lZgZ \

j_]bhg_� bkihevamy bf_xsb_ky ^Zggu_ \ j_]bhg_ h \u[jhkZo

f_lZgZ ijb ^h[uq_� ljZgkihjlbjh\d_ b bkihevah\Zgbb m]ey� Z

lZd`_ h[ h[t_fZo mlbebaZpbb f_lZgZ�

2. GZijZ\blv ^Zggu_ h[ h[t_fZo ^h[uqb �ih^a_fguf b

hldjuluf kihkh[Zfb�� ljZgkihjlbjh\db b bkihevah\Zgby m]ey \

j_]bhg_ aZ jZkkfZljb\Z_fuc ]h^ \ FPBMF KH J:G ^ey ZgZebaZ

b ijh\_^_gby bg\_glZjbaZpbb�
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3. Bkihevah\Zlv ^Zggu_ h[ mkj_^g_gguo dhwnnbpb_glZo�

dhlhju_ iha\heyxl \_kvfZ ijb[eb`_ggh hp_gblv wfbkkbx f_lZgZ

ba jZkkfZljb\Z_fuo bklhqgbdh\ gZ hkgh\Zgbb nhjfmeu�

Wfbkkby f_lZgZ �=] KG4�  Dhwnnbpb_gl wfbkkbb �f
3
KG4�l�uu

H[t_f m]ey �l�uuI_j_\h^ghc dhwnnbpb_gl ����� =]���
�
f

�),

]^_ dhwnnbpb_gl wfbkkbb \u[bjZ_lky \ khhl\_lkl\bb k lZ[e� ����� h[t_f

m]ey khhl\_lkl\m_l h[t_fm ba\e_q_ggh]h hldjuluf beb ih^a_fguf

kihkh[hf� eb[h bkihevah\Zggh]h m]ey ^ey khhl\_lkl\mxs_]h bklhqgbdZ�

<h \k_o kemqZyo j_dhf_g^m_lky gZijZ\eylv bkoh^gu_ ^Zggu_ eb[h

j_amevlZlu bg\_glZjbaZpby ^ey ZgZebaZ \ F_`^mgZjh^guc p_glj

bkke_^h\Zgbc m]ey b f_lZgZ KH J:G� Z lZd`_ bgnhjfbjh\Zlv

P_gljZevgmx ]jmiim ih ijh\_^_gbx gZpbhgZevghc bg\_glZjbaZpbb

iZjgbdh\uo ]Zah\ h \hagbdrbo ijh[e_fZo�

F_l h ^ h e h ] b y

H[sZy wfbkkby f_lZgZ ijb m]e_^h[uq_ hij_^_ey_lky dZd

H[sZy wfbkkby  

Wfbkkby ijb ^h[uq_ m]ey ih^a_fguf kihkh[hf

� Wfbkkby ijb ^h[uq_ m]ey hldjuluf kihkh[hf

� Wfbkkby ijb ihke_^mxs_c ^_yl_evghklb

� H[t_f ba\e_q_ggh]h b bkihevah\Zggh]h f_lZgZ�

Wfbkkby f_lZgZ ijb ^h[uq_ m]ey ih^a_fguf kihkh[hf hij_^_ey_lky k

bkihevah\Zgb_f bgnhjfZpbb h[ hlghkbl_evghc f_lZghh[bevghklb gZ

hkgh\Zgbb ^Zgguo h jZ[hl_ \_glbeypbhgguo b ^_]ZaZpbhgguo kbkl_f

m]hevguo rZol� dhlhju_ fh]ml [ulv ihemq_gu ^ey m]hevgh]h [Zkk_cgZ�

gZijbf_j� \ j_]bhgZevghc kem`[_ =hk]hjl_ogZ^ahjZ�

Wfbkkby f_lZgZ ijb ^h[uq_ m]ey hldjuluf kihkh[hf jZkqblu\Z_lky

ih nhjfme_�

Wfbkkby �=] KG4) = [F_lZghghkghklv �f
3
KG4�l�

� Ij_^iheZ]Z_fuc dhwnnbpb_gl wfbkkbb ^ey \f_sZxsbo

ihjh^ �f
3
KG4�l�]

uu H[t_f ^h[ulh]h m]ey hldjuluf kihkh[hf �l�uuI_j_\h^ghc

dhwnnbpb_gl ����� =]���
6
f

3)].

F_lZghghkghklv hij_^_ey_lky ijb ]_hnbabq_kdhf hijh[h\Zgbb kd\Z`bg

eb[h \ eZ[hjZlhjguo mkeh\byo� Ij_^iheZ]Z_fuc dhwnnbpb_gl wfbkkbb

^ey \f_sZxsbo ihjh^ hij_^_ey_lky k mq_lhf bo ^_khj[pbhgguo b

nbevljZpbhgguo k\hckl\� oZjZdl_jguo ^ey j_]bhgZ�

Wfbkkby ijb ihke_^mxs_c ^_yl_evghklb \uqbkey_lky gZ hkgh\Zgbb

nhjfmeu�
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Wfbkkby �=] KG4�  F_lZghghkghklv �f
3
KG4�l�

uu H[t_f m]ey� ^h[ulh]h ih^a_fguf beb hldjuluf kihkh[hf

�l�uu>hey f_lZgZ� \uk\h[h^b\r_]hky ijb ihke_^mxsbo hi_jZpbyo

(%)
uuI_j_\h^ghc dhwnnbpb_gl ����� =]���

6 
f

3)].

H[t_f ba\e_q_ggh]h b bkihevah\Zggh]h f_lZgZ ihemqZxl \ m]hevguo
dhfiZgbyo j_]bhgZ� ijbf_gyxsbo kbkl_fu ^_]ZaZpbb b mlbebaZpbb

rZolgh]h f_lZgZ�

A Z i h eg _ g b _ �j Z [ h q _ ] h �eb k l Z

Ijb ijh\_^_gbb hp_gdb b ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL

���� WFBKKBY F?L:G: IJB >H;UQ? B I?J?J:;HLD? M=EY.

R : = � H P ? G D : W F B K K B B F ? L : G : I J B

> H ; U Q ? B I ? J ? J : ; H L D ? M = E Y

1 < dhehgdm : \g_kbl_ h[t_f ^h[uqb m]ey \ fbeebhgZo lhgg \ \Zr_f

j_]bhg_ k jZa[b_gb_f ih dZ`^hfm kihkh[m ^h[uqb�

H[s__ dhebq_kl\h m]ey ^he`gh [ulv lZdbf `_� dZd bkihevam_fh_

jZg__ ijb jZkq_l_ wfbkkbb &22 \ wg_j]_lbq_kdhf ih^fh^me_

�JZ[hqbc ebkl ���� ebkl �� dhehgdZ :��

2 >ey dZ`^h]h kihkh[Z ^h[uqb \u[_jbl_ dhwnnbpb_gl wfbkkbb�

bkihevamy ^Zggu_ ki_pbZevguo bkke_^h\Zgbc \ \Zr_f j_]bhg_ beb

^Zggu_ ba lZ[ebpu ����� ?keb \ \Zr_f j_]bhg_ hlkmlkl\m_l

bgnhjfZpby ^ey \u[hjZ agZq_gbc dhwnnbpb_glh\� k\y`bl_kv k

F_`^mgZjh^guf p_gljhf \ ]� D_f_jh\h �kf� jZa^_e Bklhqgbdb

^Zgguo� beb k p_gljZevghc ]jmiihc ih ijh\_^_gbx bg\_glZjbaZpbb

iZjgbdh\uo ]Zah\ \ ]�Fhkd\_� <g_kbl_ agZq_gby \ dhehgdm <�

L:;EBP: 1-13
>B:I:AHG AG:Q?GBC DHWNNBPB?GLH< WFBKKBBF?L:G: IJB >H;UQ? B

BKIHEVAH<:GBB M=EY, M3/L

Dhwnnbpb_gl wfbkkbb

Lbi ^_yl_evghklb >h[uqZ ih^a_fguf

kihkh[hf

>h[uqZ hldjuluf kihkh[hf

>h[uqZ 10 - 25 0,3 - 2,0

LjZgkihjlbjh\dZ b i_j_jZ[hldZ 0,9 - 4,0 0 - 0,2

Bklhqgbd� KhklZ\e_gh gZ hkgh\_ bkke_^h\Zgbc� ijh\_^_gguo \ jZaebqguo kljZgZo�

3 Mfgh`vl_ h[t_f ^h[ulh]h m]ey �dhehgdZ :� gZ dhwnnbpb_gl

wfbkkbb �dhehgdZ <�� j_amevlZl � wfbkkby f_lZgZ �\ fbeebhgZo

dm[bq_kdbo f_ljh\� ^ey dZ`^h]h \b^Z ]hjgh^h[u\Zxs_c

^_yl_evghklb� AZg_kbl_ _]h \ dhehgdm K�
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R : = � I ? J ? K Q ? L W F B K K B C F ? L : G : B A 0
3
<

= B = : = J : F FU

1 <g_kbl_ i_j_\h^ghc fgh`bl_ev \ dhehgdm '�

I_j_\h^ghc fgh`bl_ev ij_h[jZam_l h[t_f &+4 \ fZkkm �]b]Z]jZffu�� k

mq_lhf iehlghklb f_lZgZ ijb ��
0
& b ^Z\e_gbb � Zlf�� Fgh`bl_ev�

\ujZ`_gguc \ _^bgbpZo baf_j_gby� dhlhju_ ijbgylu \ JZ[hq_c dgb]_,
jZ\_g ���� =]���6 f3.
2 >ey ihemq_gby wfbkkbc f_lZgZ \ ]b]Z]jZffZo mfgh`vl_ wfbkkbx

f_lZgZ \ fbeebhgZo f3 gZ i_j_\h^ghc fgh`bl_ev� AZg_kbl_ j_amevlZl \

dhehgdm ?� Keh`bl_ pbnju b \g_kbl_ dhg_qguc j_amevlZl \ ]jZnm

³<k_]h´ \gbam dhehgdb�
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1 . 6 Wfb k k b b �f_ l Z g Z � \ �j _ a m e v l Z l _

^ _ y l _ e v g h k l b � � k \ y a Z g g hc � k �g _nl vx �b

ijbj h ^ guf � ] Z a hf

<\ _ ^ _ g b _

WlZ dZl_]hjby \dexqZ_l \ k_[y \k_ wfbkkbb� \hagbdZxsb_ \ oh^_

^h[uqb� i_j_jZ[hldb� ljZgkihjlbjh\db b ihlj_[e_gby g_nlb�

ijbjh^gh]h b ihimlgh]h ]ZaZ� Z lZd`_ hl bo k`b]Zgby� _keb lZdh_

k`b]Zgb_ g_ k\yaZgh k \ujZ[hldhc ihe_aghc wg_j]bb� HgZ g_ \dexqZ_l

wfbkkbb hl k`b]Zgby g_nlb� ]ZaZ� g_nl_ijh^mdlh\ b ijh^mdlh\

i_j_jZ[hldb ]ZaZ ^ey kh[kl\_gguo gm`^ ij_^ijbylbc� ijb g_nl_� b

]Zahi_j_jZ[hld_ b ljZgkihjlbjh\d_� Wfbkkbb lZdh]h jh^Z

jZkkfZljb\Zxlky dZd k\yaZggu_ k ihe_aguf k`b]Zgb_f lhieb\Z�

f_lh^bdZ bo hp_gdb ijb\_^_gZ \ ij_^u^msbo ih^fh^meyo ^Zggh]h

fh^mey� H^gZdh \ ^Zggmx dZl_]hjbx \oh^yl wfbkkbb� h[mkeh\e_ggu_

k`b]Zgb_f ijbjh^gh]h b ihimlgh]h ]ZaZ \ nZd_eZo� Wfbkkbb \ g_nlyguo

b ]Zah\uo kbkl_fZo ih^jZa^_eyxlky ke_^mxsbf h[jZahf�

x l_ogheh]bq_kdb_ wfbkkbb� gZijbf_j� wfbkkbb� k\yaZggu_ k

ijh^m\dZfb ]Zah\uo kbkl_f beb kh k`b]Zgb_f ]ZaZ \ nZd_eZo ijb

^h[uq_ g_nlb b ]ZaZ� kbkl_fZlbq_kdb_ ml_qdb beb \u[jhku q_j_a

\_glbeypbhggu_ b ^uoZl_evgu_ deZiZgu�

x wfbkkbb ijb h[kem`b\Zgbb b j_fhgl_ h[hjm^h\Zgby�

x wfbkkbb ijb g_iheZ^dZo b Z\Zjbyo�

Bkl h qgbdb � ^ Z g guo

>Zggu_ h[ h[t_fZo ^h[uqb� ljZgkihjlbjh\db� ojZg_gby� i_j_jZ[hldb

g_nlb b ]ZaZ� k`b]Zgbb ihimlgh]h ]ZaZ� ihlj_[e_gbb ]ZaZ jZaebqgufb

dZl_]hjbyfb ihlj_[bl_e_c b ^jm]hc ^_yl_evghklb� k\yaZgghc k g_nlvx b

]Zahf fh`gh ihemqblv \ j_]bhgZevghf =hkdhfbl_l_ ih klZlbklbd_ beb \

BgnhjfZpbhgghf p_glj_ =hkdhfklZlZ JN� AgZqbl_evgufb h[t_fZfb

ihe_aghc bgnhjfZpbb \eZ^_xl g_nl_^h[u\Zxsb_ dhfiZgbb� H:H

�=Zaijhf�� _]h j_]bhgZevgu_ ij_^ijbylby ih ljZgkihjlbjh\d_ b

ihklZ\dZf ]ZaZ� klZgpbb ih^a_fgh]h ojZg_gby ]ZaZ� g_aZ\bkbfu_

dhfiZgbb� aZgbfZxsb_ky ihklZ\dhc ]ZaZ ihlj_[bl_eyf� QZklv ^Zgguo

fh`gh gZclb \ hnbpbZevguo im[ebdZpbyo =hkdhfklZlZ� Jhkkbckdbc

klZlbklbq_kdbc _`_]h^gbd� Jhkkby \ pbnjZo� Ijhfure_gghklv

Jhkkbb�

Lbih\u_ \_ebqbgu dhwnnbpb_glh\ wfbkkbb f_lZgZ ^ey jZaebqguo

bklhqgbdh\ �bkihevam_fu_ ih mfheqZgbx� l�_� ijb hlkmlkl\bb f_klguo

^Zgguo� ijb\_^_gu gb`_� h^gZdh ^Zgguf� ihemq_gguf gZ f_kl_�

ke_^m_l hl^Z\Zlv ij_^ihql_gb_ �mdZaZ\ \ l_dklh\hc qZklb

bg\_glZjbaZpbb bo bklhqgbd��

Ke_^m_l h[jZlblv \gbfZgb_ gZ lh� qlh[u bkihevam_fu_ \ ^Zgghf

jZkq_l_ bkoh^gu_ ^Zggu_ [ueb kh]eZkh\Zgu k ^Zggufb� bkihevam_fufb

ijb jZkq_l_ wfbkkbc� k\yaZgguo kh k`b]Zgb_f lhieb\Z �kf� \ur_

ih^fh^meb ��� b �����
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F_l h ^ bd Z

Ijb ijh\_^_gbb jZkq_lh\ wfbkkbc ^himkdZ_lky bkihevah\Zlv jZaebqgu_

Jy^u �mjh\gb ^_lZebaZpbb jZkq_lh\��

x Jy^ 1 Ih^oh^� hkgh\Zgguc gZ bkihevah\Zgbb kj_^gbo

�ijb\_^_gguo gb`_� beb f_klguo dhwnnbpb_glh\ wfbkkbb b

h[h[s_gghc bgnhjfZpbb h ^_yl_evghklb� ijb\h^ys_c d wfbkkbyf

x Jy^ 2 >_lZevguc ih^oh^� hkgh\Zgguc gZ mq_l_ ki_pbnbdb

dhgdj_lguo bklhqgbdh\ wfbkkbb \ ^Zgghf j_]bhg_

x Jy^ � GZb[he__ ^_lZebabjh\Zgguc ih^oh^� hkgh\Zgguc gZ

j_amevlZlZo ijyfuo baf_j_gbc wfbkkbc� ijh\h^bfuo gZ f_kl_�

< ^Zgghf Jmdh\h^kl\_ ij_^klZ\e_g lhevdh Jy^ �� F_lh^bdZ Jy^Z �

ij_^iheZ]Z_l bkihevah\Zgb_ [he__ ^_lZebabjh\Zgghc bgnhjfZpbb h

gZebqbb \ j_]bhg_ jZaebqgh]h g_nl_]Zah\h]h h[hjm^h\Zgby b

nZdlbq_kdhf \j_f_gb _]h bkihevah\Zgby aZ hlq_lguc ]h^�

Dhwnnbpb_glu wfbkkbb bkihevamxlky lZdb_ `_� dZd ^ey Jy^Z ��

J_r_gb_ h ijh\_^_gbb bg\_glZjbaZpbb gZ mjh\g_ Jy^Z � beb Jy^Z �

ijbgbfZ_lky bkoh^y ba ijbhjbl_lh\ bg\_glZjbaZpbb \ dhgdj_lghf

j_]bhg_ b gZebqby kj_^kl\� ?keb \ j_]bhg_� ]^_ ijh\h^blky

bg\_glZjbaZpby� ijbgylh j_r_gb_ ijh\h^blv bg\_glZjbaZpbx gZ mjh\g_

Jy^Z �� ke_^m_l h[jZlblvky \ Bgklblml ]eh[Zevgh]h debfZlZ b wdheh]bb

�Fhkd\Z� aZ ^hihegbl_evghc bgnhjfZpb_c ih f_lh^bd_ jZkq_lh\�



WG?J=?LBD:
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A Z i h eg _ g b _ �JZ [ h q _ ] h �eb k l Z

>ey aZibkb ^Zgguo \ ^Zgghf ih^fh^me_ bkihevamcl_ J:;HQBC EBKL 1- 7
WFBKKBB F?L:G:, K<YA:GGU? K G?NLVX B =:AHF �JY> 1).

H P ? G D : W F B K K B B F ? L : G : ,  K < Y A : G G H C K

G ? N L V X B = : A H F

1 <g_kbl_ ^Zggu_ ih dZ`^hfm \b^m ^_yl_evghklb� k\yaZgghc k

g_nlvx b ]Zahf \ dhehgdm :� >ey ^h[uqb ]ZaZ mqblu\Zcl_ b

ijbjh^guc� b ihimlguc ]Za� >ey ihlj_[e_gby g_ mqblu\Zcl_

ihlj_[e_gb_ k`Zluo b k`b`_gguo ]Zah\�

>ey ljZgkihjlbjh\db ]ZaZ \g_kbl_�

�Z� kmffm h[t_fZ ljZgablghc i_j_dZqdb ]ZaZ q_j_a l_jjblhjbx

j_]bhgZ b iheh\bgu h[t_fZ ihlj_[e_gby ]ZaZ \k_fb

ihlj_[bl_eyfb gZ l_jjblhjbb j_]bhgZ �ijb wlhf

mqblu\Z_lky b lhieb\gh_ b kujv_\h_ ihlj_[e_gb_ ]ZaZ��

�[� h[s__ qbkeh dhfij_kkhjguo klZgpbc gZ \k_o ]Zahijh\h^Zo

gZ l_jjblhjbb j_]bhgZ�

LZdZy ijhp_^mjZ iha\hebl mq_klv wfbkkbb ijb ljZgkihjlbjh\d_

dZd ljZgablgh]h� lZd b ihlj_[e_ggh]h \ j_]bhg_ ]ZaZ�

Bklhqgbdb ^Zgguo mdZaZgu \ur_� M[_^bl_kv� qlh bkihevam_fu_

\Zfb ^Zggu_ kh]eZkmxlky k ^Zggufb h ^_yl_evghklb�

bkihevah\Z\rbfbky ^ey jZkq_lh\ wfbkkbc &22 \ i_j\hf

ih^fh^me_ wlh]h fh^mey�

2 < dhehgdm < \g_kbl_ dhwnnbpb_gl wfbkkbb ^ey dZ`^h]h \b^Z

^_yl_evghklb�

Bkihevamcl_ bf_xsb_ky f_klgu_ ^Zggu_ beb ^Zggu_ lZ[ebpu

1-14.

3 Mfgh`vl_ h[t_fu g_nlb b ]ZaZ ih dZ`^hfm \b^m ^_yl_evghklb

�dhehgdZ :� gZ dhwnnbpb_glu wfbkkbb �dhehgdZ <�� j_amevlZl -
wfbkkbb f_lZgZ� \ dbeh]jZffZo &+4� <g_kbl_ bo \ dhehgdm K�

>ey ljZgkihjlbjh\db ]ZaZ i_j_fgh`vl_ ^\_ \_ebqbgu� \g_k_ggu_

\ dhehgdm :� mfgh`vl_ j_amevlZl gZ dhwnnbpb_gl wfbkkbb ba

dhehgdb < b \g_kbl_ ihemq_gguc j_amevlZl \ dhehgdm K�

4 JZa^_ebl_ \_ebqbgm \u[jhkh\ &+4 \ dbeh]jZffZo �dhehgdZ K� gZ

106� qlh[u ijhba\_klb bo i_j_\h^ \ ]b]Z]jZffu� AZg_kbl_

j_amevlZlu \ ]b]Z]jZffZo &+4 \ dhehgdm ' b aZihegbl_ ]jZnm

³<k_]h´�

J:A<?>D: B ;MJ?GB?

< jZ[hqbc ebkl \dexq_gu

dZl_]hjby �jZa\_^dZ b [mj_gb_�

b �\_glbeypby b k`b]Zgb_ \

nZd_eZo ijb g_nl_]Zah\hf

ijhba\h^kl\_�� H^gZdh� \

Jmdh\h^kl\_ g_ ijb\h^ylky

lbih\u_ dhwnnbpb_glu

wfbkkbb� dhlhju_ fh`gh [ueh

[u bkihevah\Zlv �ih

mfheqZgbx�� ijb hlkmlkl\bb

[he__ lhqguo ^Zgguo� ?keb m

\Zk bf__lky k\hy bgnhjfZpby

ih dhwnnbpb_glZf wfbkkbb�

bkihevamcl_ __� ?keb \u

jZ[hlZ_l_ lhevdh k lbih\ufb

dhwnnbpb_glZfb� lh wlb

dZl_]hjbb ke_^m_l ijhimklblv�

Hgb� dZd ijZ\beh� \ghkyl ebrv

g_[hevrhc \deZ^ \ h[smx

wfbkkbx CH4.
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L:;EBP: 1-14
DHWNNBPB?GLU WFBKKBB F?L:G:

>EY >?YL?EVGHKLB, K<YA:GGHC K G?NLVX B =:AHF

DZl_]hjby Bkoh^gu_ ^Zggu_ Dhwnnbpb_gl wfbkkbb

G?NLV

>h[uqZ H[t_f ^h[uqb g_nlb 72,7

�d] &+4�luk� l�m�l��

LjZgkihjlbjh\dZ H[t_f ljZgkihjlbjh\db
g_nlb �aZ bkdexq_gb_f
ljZgkihjlbjm_fhc ih
ljm[hijh\h^Zf�

21,8

�d] &+4� luk� l�m�l��

I_j_jZ[hldZ H[t_f g_nl_i_j_jZ[hldb 21,8

�d] &+4 �luk� l�m�l��

OjZg_gb_ H[t_f g_nl_i_j_jZ[hldb 4,10

�d] &+4� luk� l�m�l��

=:A

>h[uqZ b hl[hj ba
]ZahojZgbebs

H[t_f ^h[uqb(1) b hl[hjZ
]ZaZ �kmffZ�

0,4
�d] &+4� luk� f

3.)

LjZgkihjlbjh\dZ ih
fZ]bkljZevguf
]Zahijh\h^Zf

H[t_f i_j_dZqdb ]ZaZ \
jZkq_l_ gZ h^gm
dhfij_kkhjgmx klZgpbx

420
�d] CH4/ feg� f

3)

AZdZqdZ \ ]ZahojZgbebsZ H[t_f aZdZqdb ]ZaZ 420
�d] CH4/ feg� f

3)
Ihlj_[e_gb_ � wg_j]_lbdZ b
ijhfure_gghklv�

Ihlj_[e_gb_ ]ZaZ(2) 11,0
�d] CH4 / feg� f3)

Ihlj_[e_gb_ � \k_ ijhqb_
ihlj_[bl_eb� \dexqZy
gZk_e_gb_

Ihlj_[e_gb_ ]ZaZ(2) 5,50
�d] CH4� feg� f

3)

��� Ijbjh^guc b ihimlguc ]Za

��� Djhf_ k`Zluo b k`b`_gguo ]Zah\
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FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL WG?J=?LBQ?KDBO BKLHQGBDH< (IH <B>:F LHIEB<:)

J:;HQBC EBKL 1-1

EBKL 1 BA 5

R:= �

A
Ijhba\h^kl\h

B
<\ha

C
<u\ha

D
F_`^mgZjh^�
guc [mgd_j

E
Baf_g_gb_
aZiZkh\

F
NZdlbq_kdh_
ihlj_[e_gb_ 

(b)

<B>U LHIEB<: F=(A+B
-C-D-E)

@b^dh_
lhieb\h

I_j\bqgh_
lhieb\h

KujZy g_nlv

Wfmev]bjh\ZggZy g_nlv
K`b`_gguc ijbjh^guc
]Za

<lhjbqgh_
lhieb\h

;_gabg

:\bZpbhgguc d_jhkbg
Ijhqb_ \b^u d_jhkbgZ
KeZgp_\h_ fZkeh
=Zahcev�^ba_evgh_
lhieb\h
Lhihqguc fZaml
KG=
WlZg
Eb]jhbg
;blmf
KfZahqgu_ fZl_jbZeu
G_nlyghc dhdk
Hqbs_ggh_ kujv_
Ijhqb_ g_nl_ijh^mdlu

<k_]h `b^dbo \b^h\ lhieb\Z
L\_j^h_
lhieb\h

I_j\bqgu_
\b^u lhieb\Z

:gljZpbl

Dhdkmxsbcky m]hev
Wg_j]_lbq_kdbc m]hev
(a)

Eb]gbl
G_nl_ghkgu_ keZgpu
Lhjn

<lhjbqgu_
\b^u lhieb\Z

M]hevgu_ [jbd_lu

I_qghc dhdk�]Zah\uc dhdk
<k_]h l\_j^uo \b^h\ lhieb\Z
=Zahh[jZagh_ lhieb\h Ijbjh^guc ]Za �kmohc�
<k_]h

<k_]h lhieb\Z ba [bhfZkku
L\_j^Zy [bhfZkkZ� ^jh\Z
@b^dh_ lhieb\h
=Za ba [bhfZkku

�D� ?keb bkihevamxlky ^jm]b_ \b^u l\_j^h]h lhieb\Z� \g_kbl_ bo \ imklmx kljhdm� mdZaZ\ gZa\Zgb_�
(b)< lhf qbke_ b dZd kujvy �\ g_lhieb\guo p_eyo��
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FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL WG?J=?LBQ?KDBO BKLHQGBDH< (IH <B>:F LHIEB<:)

J:;HQBC EBKL 1-1

EBKL 2 BA 5

R:= � R:= �

G(a)

I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

H
NZdlbq_kdh_
ihlj_[e_gb_

�L>`�

I
Dhwnnbpb_gl
wfbkkbb
m]e_jh^Z

�lhgg &�L>`��

J
Kh^_j`Zgb_
m]e_jh^Z

�lhgg &�

K
Kh^_j`Zgb_
m]e_jh^Z

�=] &�
<B>U LHIEB<: H=(FxG) J=(HxI) K=(Jx10-3)

L\_j^h_
lhieb\h

I_j\bqgh_
lhieb\h

KujZy g_nlv

Wfmev]bjh\ZggZy g_nlv
K`b`_gguc ijbjh^guc
]Za

<lhjbqgh_
lhieb\h

;_gabg

:\bZpbhgguc d_jhkbg
Ijhqb_ \b^u d_jhkbgZ
KeZgp_\h_ fZkeh
=Zahcev�^ba_evgh_
lhieb\h
Lhihqguc fZaml
KG=
WlZg
Eb]jhbg
;blmf
KfZahqgu_ fZl_jbZeu
G_nlyghc dhdk
Hqbs_ggh_ kujv_
Ijhqb_ g_nl_ijh^mdlu

<k_]h `b^dbo \b^h\ lhieb\Z
L\_j^h_
lhieb\h

I_j\bqgh_
lhieb\h

:gljZpbl

Dhdkmxsbcky m]hev
Wg_j]_lbq_kdbc m]hev

Eb]gbl
G_nl_ghkgu_ keZgpu
Lhjn

<lhjbqgh_
lhieb\h

M]hevgu_ [jbd_lu

I_qghc dhdk�]Zah\uc dhdk
<k_]h l\_j^uo \b^h\ lhieb\Z
=Zahh[jZagh_ lhieb\h Ijbjh^guc ]Za �kmohc�
<k_]h

Lhieb\h ba [bhfZkku
L\_j^Zy [bhfZkkZ� ^jh\Z
@b^dh_ lhieb\h
=Za ba [bhfZkku

�D� Ijhkv[Z mdZaZlv _^bgbpu�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 4 5

H>MEV WG?J=?LBD:

IH>FH>MEV CO2HL WG?J=?LBQ?KDBO BKLHQGBDH< (IH <B>:F LHIEB<:)

J:;HQBC EBKL 1-1

EBKL 3 BA 5

R:= � R:= � R:= �

L
GZdhie_gguc

m]e_jh^

�=] &�

M
G_llh wfbkkbb

m]e_jh^Z

�=] &�

N
NjZdpby

hdbke_ggh]h
m]e_jh^Z

O
NZdlbq_kdb_
wfbkkbb
m]e_jh^Z
�=] &�

P
NZdlbq_kdb_
wfbkkbb &22

�=] &22)
<B>U LHIEB<: M=(K-L) O=(MxN) P=(Ox[44/12])

@b^dh_ lhieb\h I_j\bqgh_
lhieb\h

KujZy g_nlv

Wfmev]bjh\ZggZy g_nlv
K`b`_gguc
ijbjh^guc ]Za

<lhjbqgh_
lhieb\h

;_gabg

:\bZpbhgguc
d_jhkbg
Ijhqb_ \b^u
d_jhkbgZ
KeZgp_\h_ fZkeh
=Zahcev�^ba_evgh_
lhieb\h
Lhihqguc fZaml
KG=
WlZg
Eb]jhbg
;blmf
KfZahqgu_ fZl_jbZeu
G_nlyghc dhdk
Hqbs_ggh_ kujv_
Ijhqb_
g_nl_ijh^mdlu

<k_]h `b^dbo \b^h\ lhieb\Z
L\_j^h_ lhieb\h I_j\bqgh_

lhieb\h
:gljZpbl

Dhdkmxsbcky m]hev
Wg_j]_lbq_kdbc m]hev

Eb]gbl
G_nl_ghkgu_ keZgpu
Lhjn

<lhjbqgh_
lhieb\h

M]hevgu_ [jbd_lu

I_qghc dhdk�]Zah\uc
dhdk

<k_]h l\_j^uo \b^h\ lhieb\Z
=Zahh[jZagh_ lhieb\h Ijbjh^guc ]Za

�kmohc�
<k_]h

<k_]h lhieb\Z ba [bhfZkku
L\_j^Zy [bhfZkkZ� ^jh\Z
@b^dh_ lhieb\h
=Za ba [bhfZkku



WG?J=?LBD:

1 . 4 6  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL WG?J=?LBQ?KDBO BKLHQGBDH< (IH <B>:F LHIEB<:)

J:;HQBC EBKL 1-1

EBKL 4 BA � WFBKKBB HL F?@>MG:JH>GH=H ;MGD?J: (F?@>MG:JH>GUCFHJKDHC B <HA>MRGUC
LJ:GKIHJL)

R:= � R:= � R:= �

A B C D E F
H[t_fu

ihklZ\db(a)
I_j_\h^ghc
fgh`bl_ev
�L>`�_^��

H[t_fu
ihklZ\db
�L>`�

Dhwnnbpb_gl
wfbkkbb m]e_jh^Z

�l &�L>`�

Kh^_j`Zgb_
m]e_jh^Z
�l C)

Kh^_j`Zgb_
m]e_jh^Z
�=] C)

<B>U LHIEB<: C=(AxB) E=(CxD) F=(E x 10-3)

L\_j^h_
lhieb\h

Wg_j]_lbq_kdbc m]hev

(b)
@b^dh_
lhieb\h

;_gabg

:\bZpbhgguc
d_jhkbg
=Zahcev�^ba_evgh_
lhieb\h
Lhihqguc fZaml
KfZahqgu_
fZl_jbZeu

<k_]h

�D� <g_kbl_ ^Zggu_ h dhebq_kl\_ ba lZ[ebpu ���� ebkl �� dhehgdZ ' ³F_`^mgZjh^guc [mgd_j´

(b) ?keb bkihevam_lky ^jm]hc \b^ l\_j^h]h lhieb\Z� \g_kbl_ _]h \ imklmx kljhdm� mdZaZ\ gZa\Zgb_�

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2BA WG?J=?LBQ?KDBO BKLHQGBDH< (IH <B>:F LHIEB<:)

J:;HQBC EBKL 1-1

EBKL 5 BA � WFBKKBB HL F?@>MG:JH>GH=H ;MGD?J: �F?@>MG:JH>GUCFHJKDHC B :<B:PBHGGUC

LJ:GKIHJL)

R:= � R:= � R:= �

G H I J K L
NjZdpby

gZdhie_ggh]h
m]e_jh^Z

GZdhie_gguc
m]e_jh^

�=] &�

G_llh wfbkkbb
m]e_jh^Z
�=] &�

NjZdpby
hdbke_g�
gh]h

m]e_jh^Z

NZdlbq_kdb_
wfbkkbb
m]e_jh^Z
�=] C)

NZdlbq_kdb_
CO2 Wfbkkbb

�=] CO2)
<B>U LHIEB<: H=(FxG) I=(F-H) K=(IxJ) L=(Kx44/12)

L\_j^h_
lhieb\h

Wg_j]_lbq_kdbc m]hev 0 0

(a) 0 0
@b^dh_
lhieb\h

;_gabg 0 0

:\bZpbhgguc
d_jhkbg

0 0

=Zahcev�^ba_evgh_
lhieb\h

0 0

Lhihqguc fZaml 0 0
KfZahqgu_
fZl_jbZeu

0,5

<k_]h(b)

�D� ?keb bkihevam_lky ^jm]hc \b^ l\_j^h]h lhieb\Z� \g_kbl_ _]h \ imklmx kljhdm� mdZaZ\ gZa\Zgb_�
(b) Wfbkkbb� k\yaZggu_ k [mgd_jhf� g_ ^he`gu \dexqZlvky \ blh]h\u_ gZpbhgZevgu_ ^Zggu_�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 4 7

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL WG?J=?LBDB

J:;HQBC EBKL <KIHFH=:L?EVGUC J:;HQBC EBKL ���� HP?GD: G:DHIE?GGH=H < IJH>MDL:O M=E?JH>:

EBKL 1 BA 1

A
JZkkqblZggh_
dhebq_kl\h
lhieb\Z

B
I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

C
JZkkqblZggh_
dhebq_kl\h
lhieb\Z
�L>`�

D
Dhwnnbpb_gl
wfbkkbb
m]e_jh^Z
�l &�L>`�

E
Kh^_j`Zgb_
m]e_jh^Z

�l &�

F
Kh^_j`Zgb_
m]e_jh^Z

�=] &�

G
NjZdpby

gZdhie_ggh]h
m]e_jh^Z�k�

H
GZdhie_gguc

m]e_jh^

�=] &�
<B>U LHIEB<: C=(AxB) E=(CxD) F=(Ex10-3) H=(FxG)

Eb]jhbg(a) 0,80
KfZahqgu_
fZl_jbZeu

0,50

;blmfu/ZknZevl 1,0
Kbgl_lbq_kdh_
`b^dh_ lhieb\h b
kfheu �ba dhdkm�
xs_]hky m]ey�

0,75

Ijbjh^guc ]Za(a) 0,33
=Zahcev� ^ba_evgh_
lhieb\h(a)

0,50

KG=(a) 0,80
WlZg(a) 0,80
Ijhqb_ \b^u
lhieb\Z(b)

�D� <g_kbl_ ^Zggu_ ih mdZaZgguf \b^Zf lhieb\Z� _keb hgb bkihevamxlky \ dZq_kl\_ kujvy�

�E� Bkihevamcl_ kljhdb ³Ijhqb_ \b^u lhieb\Z´ ^ey \g_k_gby ex[uo ^jm]bo ijh^mdlh\� \ dhlhjuo fh`_l gZdZieb\Zlvky m]e_jh^

�k� Lh _klv lZ _]h qZklv� dhlhjZy b^_l \ ijh^mdpbx ^ebl_evgh]h ihevah\Zgby b ^Ze__ \ hloh^u�



WG?J=?LBD:

1 . 4 8  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF BKLHQGBDH< �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 1 BA �� WG?J=?LBD: - DJMIGU? L?IEH<U? WE?DLJHKL:GPBB

R:= � R:= � R:= � R:= �

A B C D E F G
Wg_j]_lbdZ ± l_ieh\u_

we_dljhklZgpbb

Ihlj_[e_gb_ I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

Ihlj_[e_gb_

�L>`�

Dhwnnbpb_g
l wfbkkbb
m]e_jh^Z
�l &�L>`�

Kh^_j`Z�
gb_

m]e_jh^Z
�l C)

Kh^_j`Z�
gb_

m]e_jh^Z
�=] C)

NZdlbq_kd
b_ wfbkkbb

CO2
�=] CO2)

C=(AxB) E=(CxD) F=(E x 10-
3)

G=(F x
[44/12])

KujZy g_nlv (a)
K`b`_gguc ijbjh^guc ]Za
;_gabg
:\bZpbhgguc d_jhkbg
Ijhqb_ \b^u d_jhkbgZ
=Zahcev� ^ba_evgh_ lhieb\h
Lhihqguc fZaml
KG=
WlZg
Eb]jhbg
KfZahqgu_ fZl_jbZeu
G_nlyghc dhdk
Dj_dbg]h\uc ]Za
:gljZpbl
Dhdkmxsbcky m]hev
Wg_j]_lbq_kdbc m]hev
Ijhqbc m]hev
Eb]gbl
Lhjn
;jbd_lu dZf_ggh]h m]ey
;jbd_lu [mjh]h m]ey
Dhdk ^ey dhdkh\uo i_q_c
=Zah\uc dhdk

JZ[hqbc ]Za
(b)

Dhdkh\uc
 ]Za
>hf_gguc ]Za
Ijbjh^guc ]Za
FmgbpbiZevgu_ l\_j^u_
hloh^u
Ijhfure_ggu_ hloh^u

<k_]h

=jZnu ^ey iZfylb:
>j_\_kbgZ�hloh^u ^j_\_kbgu
>j_\_kguc m]hev
IjhqZy l\_j^Zy [bhfZkkZ
@b^dh_ lhieb\h
=Za ba [bhfZkku

<k_]h lhieb\Z ba [bhfZkku

�D� <dexqZcl_ lhevdh ihlj_[e_gb_ kujhc g_nlb� dhlhjZy k`b]Z_lky� Z g_ kujmx g_nlv� dhlhjZy i_j_jZ[Zlu\Z_lky \ g_nl_ijh^mdlu�
�E� Ih^ �jZ[hqbf ]Zahf� ihgbfZ_lky ex[hc ]Za � kf_kv ]Zahh[jZaguo m]e_\h^hjh^h\� h[jZamxsbcky gZ ij_^ijbylbyo g_nl_]Zah\hc
ijhfure_gghklb \ ijhp_kk_ ijhba\h^kl\Z b g_ mdZaZgguc \ ^jm]bo ]jZnZo



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 4 9

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 2 BA �� IJHBA<H>KL<H WE?DLJBQ?KDHC B LHIEH<HC WG?J=BB IJ?>IJBYLBYFB, G? HLGHKYSBFBKY D
WG?J=?LBQ?KDHC HLJ:KEB

R:= � R:= � R:= �

A B C D E F
Ijhba\h^kl\h

we_dljbq_kdhc b

l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_

hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

Ihlj_[e_gb_ I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

Ihlj_[e_gb_

�L>`�

Dhwnnbpb_gl
wfbkkbb
m]e_jh^Z
�l &�L>`�

Kh^_j`Zgb_
m]e_jh^Z

�l C)

Kh^_j`Zgb_
m]e_jh^Z

�=] C)

C=(AxB) E=(CxD) F=(E x 10-3)

KujZy g_nlv
K`b`_gguc ijbjh^guc ]Za
;_gabg
:\bZpbhgguc d_jhkbg
Ijhqb_ \b^u d_jhkbgZ
=Zahcev�^ba_evgh_ lhieb\h
Lhihqguc fZaml
KG=
WlZg
Eb]jhbg
KfZahqgu_ fZl_jbZeu
G_nlyghc dhdk
Dj_dbg]h\uc ]Za
:gljZpbl
Dhdkmxsbcky m]hev
Wg_j]_lbq_kdbc m]hev
Ijhqbc m]hev
Eb]gbl
Lhjn
;jbd_lu dZf_ggh]h m]ey
;jbd_lu [mjh]h m]ey
Dhdk ^ey dhdkh\uo i_q_c
=Zah\uc dhdk
JZ[hqbc ]Za
Dhdkh\uc ]Za
>hf_gguc ]Za
Ijbjh^guc ]Za
FmgbpbiZevgu_ l\_j^u_
hloh^u
Ijhfure_ggu_ hloh^u

<k_]h

=jZnu ^ey iZfylb�

>j_\_kbgZ�hloh^u
^j_\_kbgu
>j_\_kguc m]hev
IjhqZy l\_j^Zy [bhfZkkZ
@b^dh_ lhieb\h
=Za ba [bhfZkku

<k_]h lhieb\Z ba [bhfZkku

Ijbf_qZgb_� Qlh[u jZa^_evgh mdZaZlv wfbkkbb� k\yaZggu_ k Z\lh]_g_jZpb_c ijb l_ieh\uo ijhp_kkZo� kdhibjmcl_ ebklu � b �� ykgh mdZau\Zy
bklhqgbd wfbkkbc�



WG?J=?LBD:

1 . 5 0  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 2BA 13  IJHBA<H>KL<H WE?DLJBQ?KDHC B L?IEH<HC WG?J=BB IJ?>IJBYLBYFB, G? HLGHKYSBFBKY D
WG?J=?LBQ?KDHC HLJ:KEB

R:= � R:= � R:= �

A B C D E F
Ijhba\h^kl\h

we_dljbq_kdhc b

l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_

hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

Ihlj_[e_gb_ I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

Ihlj_[e_gb_

�L>`�

Dhwnnbpb_gl
wfbkkbb
m]e_jh^Z
�l &�L>`�

Kh^_j`Zgb_
m]e_jh^Z

�l C)

Kh^_j`Zgb_
m]e_jh^Z

�=] C)

C=(AxB) E=(CxD) F=(E x 10-3)

KujZy g_nlv
K`b`_gguc ijbjh^guc ]Za
;_gabg
:\bZpbhgguc d_jhkbg
Ijhqb_ \b^u d_jhkbgZ
=Zahcev�^ba_evgh_ lhieb\h
Lhihqguc fZaml
KG=
WlZg
Eb]jhbg
KfZahqgu_ fZl_jbZeu
G_nlyghc dhdk
Dj_dbg]h\uc ]Za
:gljZpbl
Dhdkmxsbcky m]hev
Wg_j]_lbq_kdbc m]hev

Eb]gbl
Lhjn
;jbd_lu dZf_ggh]h m]ey
;jbd_lu [mjh]h m]ey
Dhdk ^ey dhdkh\uo i_q_c
=Zah\uc dhdk
JZ[hqbc ]Za
Dhdkh\uc ]Za
>hf_gguc ]Za
Ijbjh^guc ]Za
FmgbpbiZevgu_ l\_j^u_
hloh^u
Ijhfure_ggu_ hloh^u

<k_]h

=jZnu ^ey iZfylb�

>j_\_kbgZ�hloh^u
^j_\_kbgu
>j_\_kguc m]hev
IjhqZy l\_j^Zy [bhfZkkZ
@b^dh_ lhieb\h
=Za ba [bhfZkku

<k_]h lhieb\Z ba [bhfZkku

Ijbf_qZgb_� Qlh[u jZa^_evgh mdZaZlv wfbkkbb� k\yaZggu_ k Z\lh]_g_jZpb_c ijb l_ieh\uo ijhp_kkZo� kdhibjmcl_ ebklu � b �� ykgh mdZau\Zy
bklhqgbd wfbkkbc�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 5 1

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 3BA 13 IJHBA<H>KL<H WE?DLJBQ?KDHC B L?IEH<HC WG?J=BB IJ?>IJBYLBYFB, G? HLGHKYSBFBKY D
WG?J=?LBQ?KDHC HLJ:KEB

R:= � R:= � R:= �

G H I J K L
Ijhba\h^kl\h

we_dljbq_kdhc b

l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_

hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

NjZdpby
gZdhie_ggh]h
m]e_jh^Z(a)

GZdhie_gguc
m]e_jh^

�=] C)(a)

G_llh wfbkkbb
m]e_jh^Z

�=] C)

NjZdpby
hdbke_ggh]h
m]e_jh^Z

NZdlbq_kdb_
wfbkkbb
m]e_jh^Z
�=] C)

NZdlbq_kdb_
CO2 Wfbkkbb

�=] CO2)

H=(FxG) I=(F-H) K=(IxJ) L=(K x [44/12])

KujZy g_nlv
K`b`_gguc ijbjh^guc ]Za
;_gabg
:\bZpbhgguc d_jhkbg
Ijhqb_ \b^u d_jhkbgZ
=Zahcev�^ba_evgh_ lhieb\h (b)
Lhihqguc fZaml
KG= (b)
WlZg (b)
Eb]jhbg (b)
KfZahqgu_ fZl_jbZeu (c)
G_nlyghc dhdk
Dj_dbg]h\uc ]Za
:gljZpbl
Dhdkmxsbcky m]hev
Wg_j]_lbq_kdbc m]hev

Eb]gbl
Lhjn
;jbd_lu dZf_ggh]h m]ey
;jbd_lu [mjh]h m]ey
Dhdk ^ey dhdkh\uo i_q_c
=Zah\uc dhdk
JZ[hqbc ]Za
Dhdkh\uc ]Za
>hf_gguc ]Za
Ijbjh^guc ]Za (b)
FmgbpbiZevgu_ l\_j^u_
hloh^u
Ijhfure_ggu_ hloh^u

<k_]h

=jZnu ^ey iZfylb�

>j_\_kbgZ�hloh^u
^j_\_kbgu
>j_\_kguc m]hev
IjhqZy l\_j^Zy [bhfZkkZ
@b^dh_ lhieb\h
=Za ba [bhfZkku

<k_]h lhieb\Z ba [bhfZkku

�D�>ey eb]jhbgZ� ijbjh^gh]h ]ZaZ� ]Zahcey�̂ ba_evgh]h lhieb\Z�KG= b ex[uo ^jm]bo \b^h\ lhieb\Z� bkihevam_fh]h \ dZq_kl\_ kujvy� g_ aZihegycl_ dhehgdm
*� AZihegbl_ dhehgdm+� bkihevamy<kihfh]Zl_evguc jZ[hqbc ebkl ����
(E� Bkihevamcl_ <kihfh]Zl_evguc jZ[hqbc ebkl ��� ^ey aZiheg_gby yq__d ^Zggufb h[ wlbo ijh^mdlZo�
�F� >ey kfZahqguo fZl_jbZeh\ bkihevamcl_ agZq_gb_ ����



WG?J=?LBD:

1 . 5 2  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 4BA �� LJ:GKIHJL

R:= � R:= � R:= �

A B C D E F

LjZgkihjl Ihlj_[e_gb_ I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

Ihlj_[e_gb_

�L>`�

Dhwnnbpb_gl
wfbkkbb
m]e_jh^Z
�l &�L>`�

Kh^_j`Zgb_
m]e_jh^Z

�l C)

Kh^_j`Zgb_
m]e_jh^Z

�=] C)

C=(AxB) E=(CxD) F=(E x 10-3)

<gmlj_ggyy Z\bZpby(a)

;_gabg
:\bZpbhgguc d_jhkbg

<k_]h ih ih^jZa^_em

:\lh^hjh`guc

ljZgkihjl

Ijbjh^guc ]Za
KG=
;_gabg
=Zahcev�^ba_evgh_ lhieb\h

<k_]h ih ih^jZa^_em

@_e_agh^hjh`guc

ljZgkihjl

=Zahcev�^ba_evgh_ lhieb\h
Lhihqguc fZaml
:gljZpbl
Wg_j]_lbq_kdbc m]hev
Dhdk ^ey dhdkh\uo i_q_c

<k_]h ih ih^jZa^_em

G_f_`^mgZjh^guc

\h^guc ljZgkihjl(a)

;_gabg
=Zahcev�^ba_evgh_ lhieb\h
Lhihqguc fZaml
KfZahqgu_ fZl_jbZeu
Wg_j]_lbq_kdbc m]hev

<k_]h ih ih^jZa^_em

LjZgkihjlbjh\dZ ih

ljm[hijh\h^Zf

Ijbjh^guc ]Za

<k_]h ih ih^jZa^_em

<k_]h ih ljZgkihjlm(a)

=jZnu ^ey iZfylb�

@b^dh_ lhieb\h

<k_]h ih lhieb\m ba [bhfZkku

(a) BkdexqZy f_`^mgZjh^guc [mgd_j�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 5 3

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 5BA �� LJ:GKIHJL

R:= � R:= � R:= �

G H I J K L

LjZgkihjl NjZdpby
gZdhie_ggh]h
m]e_jh^Z

GZdhie_gguc
m]e_jh^

�=] C)

G_llh wfbkkbb
m]e_jh^Z

�=] C)

NjZdpby
hdbke_ggh]h
m]e_jh^Z

NZdlbq_kdb_
wfbkkbb
m]e_jh^Z
�=] C)

NZdlbq_kdb_
CO2 wfbkkbb

�=] CO2)

H=(FxG) I=(F-H) K=(IxJ) L=(K x [44/12])

<gmlj_ggyy Z\bZpby

;_gabg

:\bZpbhgguc d_jhkbg

<k_]h ih ih^jZa^_em

:\lh^hjh`guc

ljZgkihjl

Ijbjh^guc ]Za

KG=

;_gabg

=Zahcev�^ba_evgh_ lhieb\h

<k_]h ih ih^jZa^_em

@_e_agh^hjh`guc

ljZgkihjl

=Zahcev�^ba_evgh_ lhieb\h

Lhihqguc fZaml

:gljZpbl

Wg_j]_lbq_kdbc m]hev

Dhdk ^ey dhdkh\uo i_q_c

<k_]h ih ih^jZa^_em

G_f_`^mgZjh^guc

\h^guc ljZgkihjl

;_gabg
=Zahcev�^ba_evgh_ lhieb\h
Lhihqguc fZaml

KfZahqgu_ fZl_jbZeu (a)

Wg_j]_lbq_kdbc m]hev

<k_]h ih ih^jZa^_em

LjZgkihjlbjh\dZ ih

ljm[hijh\h^Zf

Ijbjh^guc ]Za

<k_]h ih ih^jZa^_em

<k_]h ih ljZgkihjlm

=jZnu ^ey iZfylb�

@b^dh_ lhieb\h

<k_]h ih lhieb\m ba [bhfZkku

�D� >ey kfZahqguo fZl_jbZeh\ bkihevamcl_ agZq_gb_ ����



WG?J=?LBD:

1 . 5 4  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 6BA �� =J:NU >EY I:FYLB� F?@>MG:JH>GUC ;MGD?J

R:= � R:= � R:= �

A B C D E F

=jZnu ^ey iZfylb�

F_`^mgZjh^guc [mgd_j

Ihlj_[e_gb_ I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

Ihlj_[e_gb_

�L>`�

Dhwnnbpb_gl
wfbkkbb
m]e_jh^Z
�l &�L>`�

Kh^_j`Zgb_
m]e_jh^Z

�l C)

Kh^_j`Zgb_
m]e_jh^Z

�=] C)

C=(AxB) E=(CxD) F=(E x 10-3)

F_`^mgZjh^guc fhjkdhc

[mgd_j

;_gabg
=Zahcev�^ba_evgh_ lhieb\h
Lhihqguc fZaml
KfZahqgu_ fZl_jbZeu
Wg_j]_lbq_kdbc m]hev

<k_]h

F_`^mgZjh^guc

Z\bZpbhgguc [mgd_j

;_gabg
:\bZpbhgguc d_jhkbg

<k_]h

Ijbf_qZgb_� Wfbkkbb hl f_`^mgZjh^gh]h [mgd_jZ g_ \dexqZxlky \ gZpbhgZevgu_ blh]h\u_ ^Zggu_ b khh[sZxlky lhevdh ^ey bgnhjfZpbb�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 5 5

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 7BA 13  =J:NU >EY I:FYLB� F?@>MG:JH>GUC ;MGD?J

R:= � R:= � R:= �

G H I J K L

=jZnu ^ey iZfylb�

F_`^mgZjh^guc [mgd_j

NjZdpby
gZdhie_ggh]h
m]e_jh^Z

GZdhie_gguc
m]e_jh^

�=] C)

G_llh wfbkkbb
m]e_jh^Z

�=] C)

NjZdpby
hdbke_ggh]h
m]e_jh^Z

NZdlbq_kdb_
wfbkkbb
m]e_jh^Z
�=] C)

NZdlbq_kdb_
CO2 wfbkkbb

�=] CO2)

H=(FxG) I=(F-H) K=(IxJ) L=(K x [44/12])

F_`^mgZjh^guc fhjkdhc

[mgd_j

;_gabg
=Zahcev�^ba_evgh_ lhieb\h
Lhihqguc fZaml
KfZahqgu_ fZl_jbZeu (a)
Wg_j]_lbq_kdbc m]hev

<k_]h

F_`^mgZjh^guc

Z\bZpbhgguc [mgd_j

;_gabg
:\bZpbhgguc d_jhkbg

<k_]h

�D� >ey kfZahqguo fZl_jbZeh\ bkihevamcl_ agZq_gb_ ����



WG?J=?LBD:

1 . 5 6  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 8BA 13 P?GLJ:EBAH<:GGU? KBKL?FU L?IEHKG:;@?GBY, G? <OH>YSB? < J:H �?WK JHKKBB"

R:= � R:= � R:= �

A B C D E F

P_gljZebah\Zggu_

kbkl_fu

l_iehkgZ[`_gby� g_

\oh^ysb_ \ J:H �?WK

Jhkkbb�

Ihlj_[e_gb_ I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

Ihlj_[e_gb_

�L>`�

Dhwnnbpb_gl
wfbkkbb
m]e_jh^Z
�l &�L>`�

Kh^_j`Zgb_
m]e_jh^Z

�l C)

Kh^_j`Zgb_
m]e_jh^Z

�=] C)

C=(AxB) E=(CxD) F=(E x 10-3)

;_gabg

:\bZpbhgguc d_jhkbg

Ijhqb_ \b^u d_jhkbgZ

=Zahcev�^ba_evgh_ lhieb\h

Lhihqguc fZaml

KG=

:gljZpbl

Wg_j]_lbq_kdbc m]hev

Eb]gbl

;jbd_lu [mjh]h m]ey

Dhdk ^ey dhdkh\uo i_q_c

JZ[hqbc ]Za

Dhdkh\uc ]Za

Ijbjh^guc ]Za

<k_]h

=jZnu ^ey iZfylb�

>j_\_kbgZ�hloh^u
^j_\_kbgu

>j_\_kguc m]hev

IjhqZy l\_j^Zy [bhfZkkZ

@b^dh_ lhieb\h

=Za ba [bhfZkku

<k_]h ih lhieb\m ba [bhfZkku

Ijbf_qZgb_� Qlh[u jZa^_evgh mdZaZlv wfbkkbb� k\yaZggu_ k Z\lh]_g_jZpb_c ijb l_ieh\uo ijhp_kkZo� kdhibjmcl_ ebklu � b ��� ykgh
mdZau\Zy bklhqgbd wfbkkbc�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 5 7

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 9BA 13 P?GLJ:EBAH<:GGU? KBKL?FU L?IEHKG:;@?GBY, G? <OH>YSB? < J:H �?WK JHKKBB"

R:= � R:= � R:= �

G H I J K L

P_gljZebah\Zggu_

kbkl_fu

l_iehkgZ[`_gby� g_

\oh^ysb_ \ J:H �?WK

Jhkkbb�

NjZdpby
gZdhie_ggh]h
m]e_jh^Z

GZdhie_gguc
m]e_jh^

�=] C)

G_llh wfbkkbb
m]e_jh^Z

�=] C)

NjZdpby
hdbke_ggh]h
m]e_jh^Z

NZdlbq_kdb_
wfbkkbb
m]e_jh^Z
�=] C)

NZdlbq_kdb_
CO2 wfbkkbb

�=] CO2)

H=(FxG) I=(F-H) K=(IxJ) L=(K x [44/12])

;_gabg

:\bZpbhgguc d_jhkbg

Ijhqb_ \b^u d_jhkbgZ

=Zahcev�^ba_evgh_ lhieb\h

Lhihqguc fZaml

KG=

:gljZpbl

Ijhqb_ [blmfbghagu_ m]eb

Eb]gbl

;jbd_lu [mjh]h m]ey

Dhdk ^ey dhdkh\uo i_q_c

JZ[hqbc ]Za

Dhdkh\uc ]Za

Ijbjh^guc ]Za

<k_]h

=jZnu ^ey iZfylb�

>j_\_kbgZ�hloh^u
^j_\_kbgu

>j_\_kguc m]hev

IjhqZy l\_j^Zy [bhfZkkZ

@b^dh_ lhieb\h

=Za ba [bhfZkku

<k_]h ih lhieb\m ba [bhfZkku



WG?J=?LBD:

1 . 5 8  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 10BA 13  Q:KLGUC@BEHC K?DLHJ

R:= � R:= � R:= �

A B C D E F

QZklguc `behc k_dlhj Ihlj_[e_gb_ I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

Ihlj_[e_gb_

�L>`�

Dhwnnbpb_gl
wfbkkbb
m]e_jh^Z
�l &�L>`�

Kh^_j`Zgb_
m]e_jh^Z

�l C)

Kh^_j`Zgb_
m]e_jh^Z

�=] C)

C=(AxB) E=(CxD) F=(E x 10-3)

;_gabg

Ijhqb_ \b^u d_jhkbgZ

=Zahcev�^ba_evgh_ lhieb\h

Lhihqguc fZaml

KG=

:gljZpbl

Wg_j]_lbq_kdbc m]hev

Eb]gbl

Lhjn

;jbd_lu dZf_ggh]h m]ey

;jbd_lu [mjh]h m]ey

Dhdk ^ey dhdkh\uo i_q_c

JZ[hqbc ]Za

Dhdkh\uc ]Za

Ijbjh^guc ]Za

<k_]h

=jZnu ^ey iZfylb�

>j_\_kbgZ�hloh^u
^j_\_kbgu

>j_\_kguc m]hev

IjhqZy l\_j^Zy [bhfZkkZ

@b^dh_ lhieb\h

=Za ba [bhfZkku

<k_]h ih lhieb\m ba [bhfZkku



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 5 9

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 11BA 13  Q:KLGUC@BEHC K?DLHJ

R:= � R:= � R:= �

G H I J K L

QZklguc `behc k_dlhj NjZdpby
gZdhie_ggh]h
m]e_jh^Z

GZdhie_gguc
m]e_jh^

�=] C)

G_llh wfbkkbb
m]e_jh^Z

�=] C)

NjZdpby
hdbke_ggh]h
m]e_jh^Z

NZdlbq_kdb_
wfbkkbb
m]e_jh^Z
�=] C)

NZdlbq_kdb_
CO2 wfbkkbb

�=] CO2)

H=(FxG) I=(F-H) K=(IxJ) L=(K x [44/12])

;_gabg

Ijhqb_ \b^u d_jhkbgZ

=Zahcev�^ba_evgh_ lhieb\h

Lhihqguc fZaml

KG=

:gljZpbl

Wg_j]_lbq_kdbc m]hev

Eb]gbl

Lhjn

;jbd_lu dZf_ggh]h m]ey

;jbd_lu [mjh]h m]ey

Dhdk ^ey dhdkh\uo i_q_c

JZ[hqbc ]Za

Dhdkh\uc ]Za

Ijbjh^guc ]Za

<k_]h

=jZnu ^ey iZfylb�

>j_\_kbgZ�hloh^u
^j_\_kbgu

>j_\_kguc m]hev

IjhqZy l\_j^Zy [bhfZkkZ

@b^dh_ lhieb\h

=Za ba [bhfZkku

<k_]h ih lhieb\m ba [bhfZkku



WG?J=?LBD:

1 . 6 0  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 12BA 13  IJHQB? K?DLHJU

R:= � R:= � R:= �

A B C D E F

Ijhqb_ k_dlhju Ihlj_[e_gb_ I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

Ihlj_[e_gb_

�L>`�

Dhwnnbpb_gl
wfbkkbb m]e_jh^Z

�l &�L>`�

Kh^_j`Zgb_
m]e_jh^Z

�l C)

Kh^_j`Zgb_
m]e_jh^Z

�=] C)

C=(AxB) E=(CxD) F=(E x 10-3)

Ih^\b`gu_

;_gabg

:\bZpbhgguc d_jhkbg

Ijhqb_ \b^u d_jhkbgZ

=Zahcev�^ba_evgh_ lhieb\h

Lhihqguc fZaml

KG=

<k_]h

KlZpbhgZjgu_

;_gabg

Ijhqb_ \b^u d_jhkbgZ

=Zahcev�^ba_evgh_ lhieb\h

Lhihqguc fZaml

KG=

:gljZpbl

Dhdkmxsbcky m]hev

Wg_j]_lbq_kdbc m]hev

Eb]gbl

;jbd_lu dZf_ggh]h m]ey

;jbd_lu [mjh]h m]ey

Dhdk ^ey dhdkh\uo i_q_c

JZ[hqbc ]Za

Ijbjh^guc ]Za

<k_]h

=jZnu ^ey iZfylb�

Ih^\b`gu_

@b^dh_ lhieb\h

KlZpbhgZjgu_

>j_\_kbgZ�hloh^u
^j_\_kbgu

>j_\_kguc m]hev

IjhqZy l\_j^Zy [bhfZkkZ

@b^dh_ lhieb\h

=Za ba [bhfZkku

<k_]h ih lhieb\m ba [bhfZkku

Ijbf_qZgb_� Qlh[u jZa^_evgh mdZaZlv wfbkkbb� k\yaZggu_ k Z\lh]_g_jZpb_c ijb l_ieh\uo ijhp_kkZo� kdhibjmcl_ ebklu �� b ��� ykgh
mdZau\Zy bklhqgbd wfbkkbc�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 6 1

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL ��� IHWL:IGU? J:KQ?LU

EBKL 13BA 13  IJHQB? K?DLHJU

R:= � R:= � R:= �

G H I J K L

Ijhqb_ k_dlhju NjZdpby
gZdhie_ggh]h
m]e_jh^Z(a)

GZdhie_gguc
m]e_jh^

�=] C)

G_llh wfbkkbb
m]e_jh^Z

�=] C)

NjZdpby
hdbke_ggh]h
m]e_jh^Z

NZdlbq_kdb_
wfbkkbb
m]e_jh^Z
�=] C)

NZdlbq_kdb_ &22
wfbkkbb

�=] CO2)

H=(FxG) I=(F-H) K=(IxJ) L=(K x [44/12])

Ih^\b`gu_

;_gabg

:\bZpbhgguc d_jhkbg

Ijhqb_ \b^u d_jhkbgZ

=Zahcev�^ba_evgh_ lhieb\h

Lhihqguc fZaml

KG=

<k_]h

KlZpbhgZjgu_

;_gabg

Ijhqb_ \b^u d_jhkbgZ

=Zahcev�^ba_evgh_ lhieb\h

Lhihqguc fZaml

KG=

:gljZpbl

Dhdkmxsbcky m]hev

Wg_j]_lbq_kdbc m]hev

Eb]gbl

;jbd_lu dZf_ggh]h m]ey

;jbd_lu [mjh]h m]ey

Dhdk ^ey dhdkh\uo i_q_c

JZ[hqbc ]Za

Ijbjh^guc ]Za

<k_]h

=jZnu ^ey iZfylb�

Ih^\b`gu_

@b^dh_ lhieb\h

KlZpbhgZjgu_

>j_\_kbgZ�hloh^u
^j_\_kbgu

>j_\_kguc m]hev

IjhqZy l\_j^Zy
[bhfZkkZ

@b^dh_ lhieb\h

=Za ba [bhfZkku

<k_]h ih lhieb\m ba [bhfZkku

�D� >ey kfZahqguo fZl_jbZeh\ bkihevamcl_ \_ebqbgm ����



WG?J=?LBD:

1 . 6 2  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2 HL K@B=:GBY LHIEB<: IH D:L?=HJBYF �JY> I)

J:;HQBC EBKL <KIHFH=:L?EVGUC J:;HQBC EBKL ���� HP?GD: M=E?JH>:, G:DHIE?GGH=H < IJH>MDL:O

EBKL 1

A

Bkihevah\Zgb_
kujvy

B

I_j_\h^ghc
fgh`bl_ev

�L>`�_^��

C

Bkihevah\Zgb_
\ dZq_kl\_
kujvy
�L>`�

D

Dhwnnbpb_gl
wfbkkbb
m]e_jh^Z
�l &�L>`�

E

Kh^_j`Zgb_
m]e_jh^Z

�l &�

F

Kh^_j`Zgb_
m]e_jh^Z

�=] &�

G

NjZdpby
gZdhie_ggh]h
m]e_jh^Z

H

GZdhie_gguc
m]e_jh^(a)

�=] &�

<B>U

LHIEB<:

C=(AxB) E=(CxD) F=(Ex10-3) H=(FxG)

=Zahcev�
^ba_evgh_
lhieb\h

0,5

KG= 0,8

WlZg 0,8

Eb]jhbg 0,8

Ijbjh^guc ]Za 0,33

Ijhqb_ \b^u
lhieb\Z(b)

�D� <g_kbl_ j_amevlZl wlh]h jZkq_lZ \ JZ[hqbc ebkl ��� ³IhwlZigu_ jZkq_lu´� ebkl �� \ yq_cdb hlf_q_ggu_ agZqdhf �E��

�E� Ijhkv[Z mdZaZlv dZdb_�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 6 3

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF BKLHQGBDH< �JY> I)

J:;HQBC EBKL ��� H;AHJ

EBKL 1 BA 8

A

KujZy g_nlv

B

Wfmev]bjh\Zg�
gZy g_nlv

C

K`b`_gguc
ijbjh^guc ]Za

D

;_gabg

E

:\bZpbhgguc
d_jhkbg

F

Ijhqb_ \b^u
d_jhkbgZ

IHLJ?;E?GB? LHIEB<: �L>`)

Wg_j]_lbdZ – djmigu_ l_ieh\u_
we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc

wg_j]bb ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ KlZpbhgZjgu_

k_dlhju Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

WFBKKBB &22 (=])

Wg_j]_lbdZ – djmigu_ l_ieh\u_
we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc

wg_j]bb ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ KlZpbhgZjgu_

k_dlhju Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

�D� G_ \dexqZy f_`^mgZjh^guc [mgd_j�



WG?J=?LBD:

1 . 6 4  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF BKLHQGBDH< �JY> I)

J:;HQBC EBKL ��� H;AHJ

EBKL 2BA 8

G

KeZgp_\h_
fZkeh

H

=Zahcev�^ba_ev�
gh_ lhieb\h

I

Lhihqguc
fZaml

J

KG=

K

WlZg

L

Eb]jhbg

IHLJ?;E?GB? LHIEB<: �L>`)

Wg_j]_lbdZ – djmigu_ l_ieh\u_
we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc

wg_j]bb ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ KlZpbhgZjgu_

k_dlhju Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

WFBKKBB &22 (=])

Wg_j]_lbdZ – djmigu_ l_ieh\u_
we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc

wg_j]bb ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ KlZpbhgZjgu_

k_dlhju Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

�D� G_ \dexqZy f_`^mgZjh^guc [mgd_j�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 6 5

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF BKLHQGBDH< �JY> I)

J:;HQBC EBKL ��� H;AHJ

EBKL 3 BA 8

M

KfZahqgu_
fZl_jbZeu

N

G_nlyghc dhdk

O

Dj_dbg]h\uc
]Za

P

:gljZpbl

Q

Dhdkmxsbcky
m]hev

R

Wg_j]_lbq_kdbc
m]hev

IHLJ?;E?GB? LHIEB<: �L>`)

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

WFBKKBB &22 (=])

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

�D� G_ \dexqZy f_`^mgZjh^guc [mgd_j�



WG?J=?LBD:

1 . 6 6  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF BKLHQGBDH< �JY> I)

J:;HQBC EBKL ��� H;AHJ

EBKL 4 BA 8

S

Ijhqb_ m]eb

T

Eb]gbl

U

G_nl_ghkgu_
keZgpu

V

Lhjn

W

;jbd_lu
dZf_ggh]h m]ey

X

;jbd_lu
[mjh]h m]ey

IHLJ?;E?GB? LHIEB<: �L>`)

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

WFBKKBB &22 (=])

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

�D� G_ \dexqZy f_`^mgZjh^guc [mgd_j�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 6 7

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF BKLHQGBDH< �JY> I)

J:;HQBC EBKL ��� H;AHJ

EBKL 5 BA 8

Y

Dhdk ^ey
dhdkh\uo
i_q_c

Z

=Zah\uc dhdk

AA

JZ[hqbc ]Za

AB

Dhdkh\uc ]Za

AC

>hf_gguc ]Za

AD

Ijbjh^guc
]Za

IHLJ?;E?GB? LHIEB<: �L>`)

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

WFBKKBB &22 (=])

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

�D� G_ \dexqZy f_`^mgZjh^guc [mgd_j�



WG?J=?LBD:

1 . 6 8  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF BKLHQGBDH< �JY> I)

J:;HQBC EBKL ��� H;AHJ

EBKL 6 BA 8

AE

FmgbpbiZev�
gu_ l\_j^u_
hloh^u

AF

Ijhfure_g�
gu_ hloh^u

AG AH AI AJ

IHLJ?;E?GB? LHIEB<: �L>`)

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

WFBKKBB &22 (=])

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

�D� G_ \dexqZy f_`^mgZjh^guc [mgd_j�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 6 9

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF BKLHQGBDH< �JY> I)

J:;HQBC EBKL ��� H;AHJ

EBKL 7 BA 8

AK AL

<k_]h ih
`b^dbf \b^Zf

lhieb\Z

AM

<k_]h ih
l\_j^uf \b^Zf

lhieb\Z

AN

<k_]h ih
]Zahh[jZaguf
\b^Zf lhieb\Z

AO

<k_]h ih
ijhqbf \b^Zf

lhieb\Z

AP

<k_]h(b)

IHLJ?;E?GB? LHIEB<: �L>`)

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

WFBKKBB &22 (=])

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

�D� G_ \dexqZy f_`^mgZjh^guc [mgd_j�

�E� G_ \dexqZy [bhfZkkm�



WG?J=?LBD:

1 . 7 0  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV CO2HL K@B=:GBY LHIEB<: IH D:L?=HJBYF BKLHQGBDH< �JY> I)

J:;HQBC EBKL ��� H;AHJ

EBKL 8 BA 8

=jZnu ^ey iZfylb� ;bhfZkkZ AQ

>j_\_kbgZ �
hloh^u

^j_\_kbgu

AR

>j_\_kguc
m]hev

AS

IjhqZy l\_j^Zy
[bhfZkkZ

AT

@b^dh_
lhieb\h ba
[bhfZkku

AU

=Za ba
[bhfZkku

AV

<k_]h ih
lhieb\m ba
[bhfZkku

IHLJ?;E?GB? LHIEB<: �L>`)

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

WFBKKBB &22 (=])

Wg_j]_lbdZ – djmigu_ l_ieh\u_ we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b l_ieh\hc wg_j]bb

ij_^ijbylbyfb� g_ hlghkysbfbky d

wg_j]_lbq_kdhc hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

P_gljZebah\Zggh_
l_iehkgZ[`_gb_

ohayckl\h QZklguc `behc k_dlhj

Ijhqb_ k_dlhju KlZpbhgZjgu_

Fh[bevgu_

<k_]h ^_lZebabjh\Zggu_ bklhqgbdb

<k_]h ih ;Zah\hfm ih^oh^m(a)

<k_]h g_^_lZebabjh\Zggu_ bklhqgbdb

>ey iZfylb� F_`^mgZjh^guc fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc Z\bZpbhgguc [mgd_j

�D� G_ \dexqZy f_`^mgZjh^guc [mgd_j�



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 7 1

FH>MEV WG?J=?LBD:

IH>FH>MEV HLEBQGU? HLCO2WFBKKBB HL K@B=:GBY LHIEB<:,  IH D:L?=HJBYF �JY> 1)

J:;HQBC EBKL 1-3

EBKL 1 BA � � KMFF:JGH? IHLJ?;E?GB? LHIEB<: IH <B>:F B IH D:L?=HJBYF BKLHQGBDH<

R:= �

A

Ihlj_[e_gb_ lhieb\Z �L>`�

A1 A2 A3 A4 A5 A6

<b^ ^_yl_evghklb M]hev Ijbjh^guc
]Za

G_nlv �b) >j_\_kbgZ�
Hloh^u

^j_\_kbgu

>j_\_kguc
m]hev

Ijhqb_ \b^u
[bhfZkku b
hloh^h\

Wg_j]_lbdZ � djmigu_ l_ieh\u_

klZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b

l_ieh\hc wg_j]bb ij_^ijbylbyfb�

g_ hlghkysbfbky d wg_j]_lbq_kdhc

hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(a)

;_gabg >balhi�
:\lhfh[bevguc
ljZgkihjl

@_e_agh^hjh`guc
ljZgkihjl

G_f_`^mgZjh^guc
\h^guc ljZgkihjl(a)

@bebsgh�

dhffmgZevgh_

ohayckl\h

Ijhqb_ KlZpbhgZjgu_
k_dlhju

Fh[bevgu_

<k_]h(a)

>ey iZfylb� F_`^mgZjh^guc
fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc
Z\bZpbhgguc [mgd_j

�D� G_ \dexqZy f_`^mgZjh^guc [mgd_j�

�E�<dexqZy g_nl_ijh^mdlu �fZaml� ^balhieb\h b l�^���



WG?J=?LBD:

1 . 7 2  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV HLEBQGU? HLCO2WFBKKBB HL K@B=:GBY LHIEB<:,   IH D:L?=HJBYF �JY> 1)

J:;HQBC EBKL 1-3

EBKL 2 BA � =:A (a)__________________________________________

R:= �

B

Dhwnnbpb_glu wfbkkbb
�d]�L>`�

B1 B2 B3 B4 B5 B6

<b^u ^_yl_evghklb M]hev Ijbjh^�
guc ]Za

G_nlv �k� >j_\_kbgZ�
Hloh^u

^j_\_kbgu

>j_\_kguc
m]hev

Ijhqb_ \b^u
[bhfZkku b
hloh^h\

Wg_j]_lbdZ � djmigu_ l_ieh\u_

we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b

l_ieh\hc wg_j]bb ij_^ijbylbyfb� g_
hlghkysbfbky d wg_j]_lbq_kdhc

hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(b)

;_gabg >balhi�
:\lh^hjh`guc ljZgkihjl

@_e_agh^hjh`guc
ljZgkihjl

G_f_`^mgZjh^guc \h^guc
ljZgkihjl(b)

@bebsgh� P_gljZebah\Zgghc
lhiehkgZ[`_gb_

DhffmgZevgh_

ohayckl\h
QZklguc `behc k_dlhj

Ijhqb_

k_dlhju
KlZpbhgZjgu_

Fh[bevgu_

<k_]h

>ey iZfylb� F_`^mgZjh^guc fhjkdhc
[mgd_j

>ey iZfylb� F_`^mgZjh^guc
Z\bZpbhgguc [mgd_j

�D� K^_eZcl_ � dhibb wlh]h ebklZ b aZihegbl_ bo ^Zggufb ih &+4 b 12O.

�E� G_ \dexqZy f_`^mgZjh^guc [mgd_j�

�k� <dexqZy g_nl_ijh^mdlu



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 7 3

FH>MEV WG?J=?LBD:

IH>FH>MEV HLEBQGU? HLCO2WFBKKBB HL K@B=:GBY LHIEB<:,   IH D:L?=HJBYF �JY> 1)

J:;HQBC EBKL 1-3

EBKL 3 BA � =:A (a)__________________________________________

R:= �

C D

Wfbkkbb ih \b^Zf lhieb\Z
�d]�

<k_]h wfbkkbc
�=]�

C=(AxB)
C1 C2 C3 C4 C5 C6

<b^ ^_yl_evghklb M]hev Ijbjh^guc
]Za

G_nlv �k� >j_\_kbgZ�
hloh^u

^j_\_kbgu

>j_\_kguc
m]hev

Ijhqb_ \b^u
[bhfZkku b
hloh^h\

D=(¦ C1..6)/106

Wg_j]_lbdZ � djmigu_ l_ieh\u_

we_dljhklZgpbb

Ijhba\h^kl\h we_dljbq_kdhc b

l_ieh\hc wg_j]bb ij_^ijbylbyfb�
g_ hlghkysbfbky d wg_j]_lbq_kdhc

hljZkeb

LjZgkihjl <gmlj_ggyy Z\bZpby(b)

;_gabg >balh
:\lh^hjh`guc
ljZgkihjl

@_e_agh^hjh`guc
ljZgkihjl

G_f_`^mgZjh^guc
\h^guc ljZgkihjl(b)

@bebsgh� P_gljZebah\Zgghc
lhiehkgZ[`_gb_

DhffmgZevgh_

ohayckl\h
QZklguc `behc
k_dlhj

Ijhqb_

bklhqgbdb
KlZpbhgZjgu_

Fh[bevgu_

<k_]h(b)

>ey iZfylb� F_`^mgZjh^guc
fhjkdhc [mgd_j

>ey iZfylb� F_`^mgZjh^guc
Z\bZpbhgguc [mgd_j

�D� K^_eZcl_ � dhibb wlh]h ebklZ b aZihegbl_ bo ^Zggufb ih &+4 b 12O.

�E� G_ \dexqZy f_`^mgZjh^guc [mgd_j�

�k� <dexqZy g_nl_ijh^mdlu



WG?J=?LBD:

1 . 7 4  Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV WG?J=?LBD:

IH>FH>MEV WFBKKBY F?L:G: IJB >H;UQ? B I?J?J:;HLD? M=EY

J:;HQBC EBKL 1-6

EBKL 1 BA 1

R:= � R:= �

A

H[t_f

^h[ulh]h

m]ey�

feg� l

B

Dhwnnbpb_gl
wfbkkbb�

f3 CH4�l

K

Wfbkkby
f_lZgZ�
feg� f3

D

I_j_\h^ghc
fgh`bl_ev�

���� =]
CH4/106 f3

E

Wfbkkby
f_lZgZ�

=] &+4

C=(AxB) E=(CxD)

>h[uqZ
ih^a_fguf
kihkh[hf

>h[uqZ 0,67

;he__
iha^gb_
wlZiu

0,67

>h[uqZ
hldjuluf
kihkh[hf

>h[uqZ 0,67

;he__
iha^gb_
wlZiu

0,67

<k_]h



1 WG?J=?LBD:

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 1 . 7 5

FH>MEV WG?J=?LBD:

IH>FH>MEV WFBKKBB F?L:G:, K<YA:GGU?KG?NLVXB=:AHF �JY>1)

J:;HQBC EBKL 1-7

EBKL 1 BA 1

DZl_]hjby

A

Bkoh^gu_ ^Zggu_

B

Dhwnnbpb_gl
wfbkkbb

C

Wfbkkbb &+4
�d] &+4)

D

Wfbkkbb &+4
�=] &+4)

C=(AxB) D=(C/106)

G?NLV

JZa\_^dZ b [mj_gb_

�aZihegy_lky� _keb

bf_xlky f_klgu_ ^Zggu_�

�dhebq_kl\h [mjh\uo

\ur_d�

�d] &+4 gZ [mjh\mx

\urdm \ ]h^�

>h[uqZ �Z� �h[t_f ^h[uqb g_nlb�

luk� l�m�l��

�d] &+4�luk� l�m�l��

LjZgkihjlbjh\dZ �h[t_f

ljZgkihjlbjh\db

g_nlb� aZ bkdexq_gb_f

ljZgkihjlbjm_fhc ih

ljm[hijh\h^Zf� luk�

l�m�l��

�d] &+4�luk� l�m�l��

I_j_jZ[hldZ �h[t_f

g_nl_i_j_jZ[hldb�

luk� l�m�l��

�d] &+4�luk� l�m�l��

OjZg_gb_ �h[t_f

g_nl_i_j_jZ[hldb�

luk� l�m�l��
�d] &+4�luk� l�m�l��

<K?=H WFBKKBB &+4HL G?NLB

=:A

>h[uqZ b hl[hj ba
ojZgbebs

�h[t_f ^h[uqb b

hl[hjZ ]ZaZ� luk� f3) �d] &+4� luk� f
3.)

LjZgkihjlbjh\dZ ih
fZ]bkljZevguf
]Zahijh\h^Zf

�h[t_f

i_j_dZqdb

]ZaZ�

feg� f3)

�qbkeh

dhfij_kkh

jguo

klZgpbc�

�d] &+4�feg� f
3.)

AZdZqdZ \ ]ZahojZgbebsZ �h[t_f aZdZqdb ]ZaZ� �d] &+4� feg� f
3.)

Ijhqb_ ml_qdb � ]Za� ihlj_[e_gguc \

wg_j]_lbd_ b

ijhfure_gghklb�

feg� f3

� ]Za� ihlj_[e_gguc

ijhqbfb

ihlj_[bl_eyfb�

\dexqZy gZk_e_gb_�

feg� f3

�d] &+4� feg� f
3.)

�d] &+4� feg� f
3.)

<K?=H WFBKKBB &+4HL =:A:

<?GLBEYPBY B

K@B=:GB? <

N:D?E:O IJB

G?NL?=:AH<HF

IJHBA<H>KL<? �\�

Lbih\u_
dhwnnbpb_glu
wfbkkbb hlkmlkl\mxl

<K?=H WFBKKBB &+4HL G?NLB B =:A:

�Z� Ijb bkihevah\Zgbb j_dhf_g^h\Zgguo �lbih\uo� dhwnnbpb_glh\ wfbkkbb wlZ dZl_]hjby [m^_l \dexqZlv wfbkkbb�
hlebqgu_ hl wfbkkbb ijb \_glbeypbb b k`b]Zgby \ nZd_eZo�

(\� Ijb bkihevah\Zgbb j_dhf_g^h\Zgguo �lbih\uo� dhwnnbpb_glh\ wfbkkbb� a^_kv ^he`gu [ulv mdZaZgu \k_ wfbkkbb�
k\yaZggu_ k \_glbeypb_c b k`b]Zgb_f \ nZd_eZo ^ey \k_o \b^h\ b lbih\ g_nlb b ijhba\h^kl\_gghc ^_yl_evghklb�


