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2. IJHFURE?GGU?�IJHP?KKU

2 . 1 <\_^ _gb_

Wfbkkbb iZjgbdh\uo ]Zah\ k\yaZgu k jZaebqgufb \b^Zfb

ijhfure_gguo ijhp_kkh\� g_ hlghkysboky d dZl_]hjbb wg_j]_lbdb�

Hkgh\gufb bklhqgbdZfb wlbo wfbkkbc y\eyxlky ijhp_kku� ijb dhlhjuo

ijhbkoh^bl obfbq_kdZy beb nbabq_kdZy ljZgknhjfZpby fZl_jbZeh\� <h

\j_fy lZdbo ijhp_kkh\ \u^_eyxlky jZaebqgu_ iZjgbdh\u_ ]Zau�

\dexqZy &22, CH4, N22� ]b^jhnlhjm]e_jh^u �=NM� b i_jnlhjm]e_jh^u

�INM��

< g_dhlhjuo kemqZyo wfbkkbb� k\yaZggu_ k ijhfure_ggufb

ijhp_kkZfb� ijhbkoh^yl \ dhf[bgZpbb k wfbkkbyfb hl k`b]Zgby

lhieb\Z� Ijb wlhf fh`_l [ulv ljm^gh j_rblv� ^he`gu eb dhgdj_lgu_

wfbkkbb \dexqZlvky \ hlq_lghklv \ jZfdZo wg_j]_lbq_kdh]h beb

ijhfure_ggh]h k_dlhjZ wfbkkbc� < wlbo kemqZyo ki_pbZebklZf�

ijh\h^ysbf bg\_glZjbaZpbx� g_h[oh^bfh h[jZlblvky aZ dhgkmevlZpb_c

d wdki_jlZf BgklblmlZ ]eh[Zevgh]h debfZlZ b wdheh]bb �Fhkd\Z��

<k_ wfbkkbb �\dexqZy wfbkkbb� k\yaZggu_ k bkiZj_gb_f�� dhlhju_

\hagbdZxl ijb ^_yl_evghklb ih ljZgknhjfZpbb wg_j]bb� hlghkylky d

]eZ\_ ih wg_j]_lbd_� H^gZdh wfbkkbb� \hagbdZxsb_ ijb

g_nl_obfbq_kdbo ijhp_kkZo� ho\Zlu\Zxlky ^Zgghc ]eZ\hc�

Wfbkkbb &22� k\yaZggu_ k bkihevah\Zgb_f ³[bheh]bq_kdh]h m]e_jh^Z´�

lZdb_ dZd wfbkkbb \ `b\hlgh\h^kl\_ b ijb ijhp_kkZo n_jf_glZpbb� g_

^he`gu khh[sZlvky gb \ jZa^_e_ ³Ijhfure_ggu_ ijhp_kku´� gb \

ex[hf ^jm]hf jZa^_e_� _keb hgb \hagbdZxl hl bklhqgbdh\� dhlhju_

\oh^yl \ aZfdgmluc pbde m]e_jh^Z�

KqblZ_lky� qlh g_ k\yaZggu_ kh k`b]Zgb_f lhieb\Z ijhfure_ggu_

ijhp_kku� ijb\h^ysb_ d wfbkkbyf 122� ^Zxl [hevrhc Zgljhih]_gguc

\deZ^ \ ]eh[Zevgu_ wfbkkbb 122� Bf_xlky hp_gdb� qlh wlZ dZl_]hjby

bklhqgbdh\ ^Z_l hl �� ^h �� ijhp_glh\ Zgljhih]_gguo wfbkkbc 122 b hl

� ^h �� ijhp_glh\ h[s_c ]eh[Zevghc wfbkkbb 12O (IPCC, 1992).

Wfbkkbb =NM� INM b 6)6 lZd`_ \ua\Zgu ijhfure_ggufb ijhp_kkZfb�

lZdbfb dZd ijhba\h^kl\h Zexfbgby� fZ]gby b ]Zeh]_ghkh^_j`Zsbo

m]e_\h^hjh^h\ �gZijbf_j� +&)&����� < g_dhlhjuo kljZgZo wfbkkby

INM hl bg^mkljbZevguo ijhp_kkh\ fh`_l ^Z\Zlv \Z`guc \deZ^ \

h[smx gZpbhgZevgmx wfbkkbx iZjgbdh\uo ]Zah\ ba�aZ bo \ukhdbo

ihl_gpbZeh\ ]eh[Zevgh]h ihl_ie_gby �I=I).

Kh\j_f_ggu_ b h`b^Z_fu_ h[eZklb ijbf_g_gby wlbo kh_^bg_gbc

\dexqZ_l hoeZ`^_gb_ b aZfhjZ`b\Zgb_� dhg^bpbhgbjh\Zgb_ \ha^moZ�

ih`Zjhlmr_gb_� Zwjhaheb� jZkl\hjbl_eb b ijhba\h^kl\h ihjhieZklh\�

H`b^Z_lky� qlh ihlj_[e_gb_ =NM b� \ g_dhlhjhc kl_i_gb� INM b 6)6

kms_kl\_ggh \hajZkl_l \ ke_^mxs_f ^_kylbe_lbb� \ k\yab k \Z`ghklvx

wlbo kh_^bg_gbc dZd aZf_gbl_e_c hahghjZajmrZxsbo \_s_kl\�

><HCGHC MQ?L

< g_dhlhjuo kblmZpbyo ljm^gh

hij_^_eblv� d wg_j]_lbd_ beb

ijhfure_gguf ijhp_kkZf

hlghkylky l_ beb bgu_ wfbkkbb�

ihwlhfm ki_pbZebklZf ih

bg\_glZjbaZpbb g_h[oh^bfh [ulv

\gbfZl_evgufb� qlh[u g_

\dexqZlv h^gb b l_ `_ ^Zggu_ \

h[_ dZl_]hjbb �l�_� ba[_]Zlv

^\hcgh]h mq_lZ wfbkkbc��
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2 . 2 H[sZy � f_lh^heh ]by � b � bklhqgbdb

^Zgguo

H[sZy f_lh^heh]by ij_^mkfZljb\Z_l hp_gdm wfbkkbc� k\yaZgguo k

dZ`^uf ijhfure_gguf ijhp_kkhf �k mdZaZgb_f ^Zgguo h ijh^mdl_ b

oZjZdl_j_ ^_yl_evghklb� gZijbf_j� ^Zgguo h ijhba\_^_gghc b

ihlj_[e_gghc ijh^mdpbb� dhwnnbpb_glZo wfbkkbb gZ _^bgbpm

ihlj_[e_gby�ijhba\h^kl\Z�� \ khhl\_lkl\bb kh ke_^mxs_c nhjfmehc�

<K?=Hij    =   Aj x EFij

]^_�

<K?=Hij = K\yaZggu_ k l_ogheh]bq_kdbf ijhp_kkhf wfbkkbb

�\ lhggZo� ]ZaZ L \ ijhfure_gghf k_dlhj_ M�

Aj = H[t_f ^_yl_evghklb beb \uimkdZ ijh^mdpbb \

ijhfure_gghf k_dlhj_ M �lhgg�]h^��

EFij = Dhwnnbpb_gl wfbkkbb ]ZaZ L gZ _^bgbpm

^_yl_evghklb \ ijhfure_gghf k_dlhj_ M �lhgg

]ZaZ�lhgg ijh^mdpbb��

Ijb\_^_ggZy \ur_ nhjfmeZ y\ey_lky mijhs_gguf \ZjbZglhf [he__

keh`ghc fZl_fZlbq_kdhc nhjfmeu� < ^Zgghf Jmdh\h^kl\_ __

fZl_fZlbq_kdbc \u\h^ g_ ij_^klZ\e_g�

>ey jy^Z ijhfure_gguo ijhp_kkh\ a^_kv ij_^klZ\e_gZ [he__ q_f h^gZ

f_lh^heh]by jZkq_lh\� Mijhs_gguc \ZjbZgl ij_^klZ\e_g dZd Jy^ �� Z

[he__ ^_lZevgZy f_lh^heh]by � dZd Jy^ �� Mqblu\Zy� qlh ]eZ\guf

nZdlhjhf \ hp_gd_ wfbkkbb iZjgbdh\uo ]Zah\ qZklh y\ey_lky gZebqb_

^Zgguo� ^ey g_dhlhhjuo ijhfure_gguo ijhp_kkh\ mdZau\Zxlky

g_kdhevdh f_lh^h\ \ jZfdZo Jy^Z �� lZdb_ dZd Jy^u �D, 1b, 1c� ;he__
^_lZevgh_ baeh`_gb_ wlh]h \hijhkZ ^Z_lky gb`_�

QZklh wfbkkbb� k\yaZggu_ k l_ogheh]bq_kdbfb ijhp_kkZfb \

hij_^_e_gguo k_dlhjZo ijhfure_gghklb j_]bhgZ� ijhbkoh^yl gZ hq_gv

g_[hevrhf qbke_ ij_^ijbylbc� ^ey dhlhjuo bf_xlky beb fh]ml [ulv

kh[jZgu ^Zggu_ g_ihkj_^kl\_gguo baf_j_gbc� < wlbo kemqZyo

hij_^_e_gb_ wfbkkbc ^he`gh [Zabjh\Zlvky gZ wlbo ^Zgguo� Z g_ gZ

f_lh^heh]bb [he__ h[s_]h \b^Z� >Z`_ _keb baf_j_gby g_ ijh\h^bebkv�

ij_^ihqlbl_evgh ijhba\h^blv jZkq_lu gZ hkgh\_ ^Zgguo� mqblu\Zxsbo

ki_pbnbdm dhgdj_lguo ij_^ijbylbc�

Fgh]b_ ^Zggu_ h ijhba\h^kl\_ ijh^mdpbb� dhlhju_ g_h[oh^bfu ^ey

hp_gdb wfbkkbc� ^hklmigu \ j_]bhgZevguo kljmdlmjZo JhkdhfklZlZ beb

=hkdhfwdheh]bb \Zr_]h j_]bhgZ� >Zggu_ lZd`_ fh]ml [ulv ihemq_gu ba

him[ebdh\Zgguo fZl_jbZeh\ b klZlbklbq_kdbo k[hjgbdh\ JhkdhfklZlZ

JN �\ [mfZ`ghf� beb we_dljhgghf \b^_�� lZdbo dZd Jhkkbckdbo

klZlbklbq_kdbc _`_]h^gbd� Jhkkby \ pbnjZo� Kljhbl_evkl\h \ Jhkkbb�

J_]bhgu Jhkkbb b ^jm]bo� >hihegbl_evgu_ ^Zggu_ fh]ml [ulv

aZijhr_gu \ BgnhjfZpbhgghf P_glj_ JhkdhfklZlZ �]� Fhkd\Z� beb

ihemq_gu gZijyfmx hl ij_^ijbylbc� Djhf_ lh]h� fh]ml bkihevah\Zlvky

im[ebdZpbb j_]bhgZevguo Dhfbl_lh\ ih klZlbklbd_�

:^j_k JhkdhfklZlZ \ Bgl_jg_l_� www.gks.ru
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2 . 3 Ijhba\h^ kl\h �p_f_glZ

� � � � � �F_l h ^ h e h ] b y

>\mhdbkv m]e_jh^Z h[jZam_lky ijb ijhba\h^kl\_ debgd_jZ� dhlhjuc

y\ey_lky ijhf_`mlhqguf ijh^mdlhf� ba dhlhjh]h ijhba\h^blky p_f_gl�

<ukhdhl_fi_jZlmjguc h[`b] bkoh^gh]h kujvy ijb\h^bl d jZaeh`_gbx

kh^_j`Zs_]hky \ g_f dZj[hgZlZ dZevpby k h[jZah\Zgb_f KZH b CO2� >ey

ihemq_gby p_f_glZ ba h[jZah\Z\r_]hky \ wlhf ijhp_kk_ debgd_jZ� _]h

baf_evqZxl \ lhgdbc ihjhrhd \f_kl_ k g_[hevrbf dhebq_kl\hf ]bikZ�

fbg_jZevguo ^h[Z\hd b ^j�

Ihkdhevdm wfbkkbb &22 k\yaZgu k ijhba\h^kl\hf debgd_jZ� hp_gdZ

wfbkkbc ^he`gZ hkgh\u\Zlvky gZ ^Zgguo h[ h[t_f_ \uimkdZ debgd_jZ b

kh^_j`Zgbb \ g_f ba\_klb� H^gZdh� ^Zggu_ ih debgd_jm \ g_dhlhjuo

kemqZyo fh]ml [ulv g_^hklmigu� ?keb ^_eh h[klhbl bf_ggh lZd� fh`gh

bkihevah\Zlv klZlbklbq_kdb_ ^Zggu_ ih ijhba\h^kl\m p_f_glZ�

>ey hp_gdb wfbkkbc &22 ijb ijhba\h^kl\_ debgd_jZ bkihevam_lky

dhwnnbpb_gl wfbkkbb� \ lhggZo &22 gZ lhggm ijhba\_^_ggh]h aZ ]h^

debgd_jZ�

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

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 2-1
IJHBA<H>KL<H P?F?GL:.

H P ? G D : W F B K K B C K2 2

1 <g_kbl_ dhebq_kl\h ijhba\_^_ggh]h debgd_jZ \ dhehgdm $ �\

lhggZo�� ?keb wlbo ^Zgguo g_l� hp_gbl_ dhebq_kl\h

ijhba\_^_ggh]h \ j_]bhg_ p_f_glZ�

2 >ey debgd_jZ \g_kbl_ \ dhehgdm % dhwnnbpb_gl wfbkkbb�

jZ\guc ������ lhgg &22 gZ lhggm ijhba\_^_ggh]h debgd_jZ�

?keb ^hey ba\_klb \ debgd_j_ �I� ba\_klgZ b hlebqZ_lky hl ������

lh]^Z dhwnnbpb_gl wfbkkbb fh`_l [ulv ij_h[jZah\Zg

ke_^mxsbf h[jZahf�

Dhwnnbpb_gl wfbkkbb �l CO2�l debgd_jZ� = 0,5701 x (f) / 0,646.

< kemqZ_ bkihevah\Zgby ^Zgguo h ijhba\h^kl\_ p_f_glZ

\g_kbl_ \ dhehgdm % dhwnnbpb_gl wfbkkbb� ������ lhgg &22 gZ

lhggm ijhba\_^_ggh]h p_f_glZ� ?keb ba\_klgh� qlh ^hey ba\_klb

\ p_f_gl_ �I� hlebqZ_lky hl ������ lh dhwnnbpb_gl wfbkkbb

^he`_g jZkkqblu\Zlvky ke_^mxsbf h[jZahf�

Dhwnnbpb_gl wfbkkbb �l &22�l p_f_glZ� = 0,4985 x (f) / 0,635.

3 Qlh[u ihemqblv \_ebqbgm wfbkkbb \ lhggZo &22� mfgh`vl_

agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ % b \g_kbl_

ijhba\_^_gb_ \ dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ ��3� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� \g_kbl_ j_amevlZl \ dhehgdm '�

BKIHEVAH<:GB? J:;HQ?=H EBKL:

x >ey aZibkb ^Zgguo bg\_glZ�

jbaZpbb kdhibjmcl_ JZ[hqbc

ebkl \ dhgp_ wlh]h jZa^_eZ�

x OjZgbl_ hjb]bgZe [eZgdZ

JZ[hq_]h ebklZ� qlh[u <u

bf_eb \hafh`ghklv k^_eZlv

^hihegbl_evgu_ dhibb� _keb

wlh [m^_l g_h[oh^bfh�
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2 . 4 Ijhba\h^ kl\h �ba\ _ k lb

� � � � � �F_l h ^ h e h ] b y

Ijhba\h^kl\h ba\_klb \dexqZ_l \ k_[y k_jbx l_ogheh]bq_kdbo

hi_jZpbc� khihklZ\bfuo k hij_Zpbyfb ijb ijhba\h^kl\_ debgd_jZ� Wlb

hi_jZpbb \dexqZxl ^h[uqm kujvy� _]h ^jh[e_gb_ b ijhk_b\Zgb_�

^_dZj[hgbaZpbx �gZijbf_j� h[`b] ijb \ukhdbo l_fi_jZlmjZo � hdheh

����� &�� ]b^jZlZpbx ba\_klb ^h ]b^jhdkb^Z dZevpby �]Zr_gb_ ba\_klb��

Kljhbl_evgu_ jZkl\hju ]hlh\yl dZd ba ]Zr_ghc� lZd b ba g_]Zr_ghc

ba\_klb�

Hp_gdZ wfbkkbb &22 ijb ijhba\h^kl\_ ba\_klb hkgh\ZgZ gZ ijbf_g_gbb

dhwnnbpb_glZ wfbkkbb� \ujZ`_ggh]h \ lhggZo &22 gZ lhggm

ijhba\_^_gghc ba\_klb aZ ]h^� Dhwnnbpb_glu wfbkkbb ijb\_^_gu \

LZ[ebp_ ����

L:;EBP: 2-1
H;SB? K<?>?GBY H DHWNNBPB?GL:O WFBKKBB IJB IJHBA<H>KL<?

P?F?GL:

Ijhp_kk =Za Dhwnnbpb_gl wfbkkbb

H[`b] �dZevpblh\h_

kujv_

CO2 ���� lhgg &22�lhggm ijhba\_^_gghc

g_]Zr_ghc ba\_klb

H[`b] �^hehfblh\h_

kujv_

CO2 ���� lhgg &22�lhggm ijhba\_^_gghc

g_]Zr_ghc ^hehfblh\hc ba\_klb

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

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 2-2
IJHBA<H>KL<H BA<?KLB.

H P ? G D : W F B K K B C C O 2

1 Hp_gbl_ dhebq_kl\h ijhba\_^_gghc ba\_klb ih __ \b^Zf b

\g_kbl_ wlb agZq_gby \ lhggZo \ dhehgdm $� Bkihevamcl_

ij_^\Zjbl_evgh kdhjj_dlbjh\Zggu_ ^Zggu_� _keb ijhba\h^bfZy

ba\_klv g_ y\ey_lky qbklhc�

2 <g_kbl_ khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb ba LZ[ebpu ��

� \ dhehgdm % �\ lhggZo &22 gZ lhggm ijhba\_^_gghc g_]Zr_ghc

dZevpblh\hc beb ^hehfblh\hc ba\_klb��

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv \_ebqbgm wfbkkbb \ lhggZo &22� \g_kbl_ j_amevlZl \

dhehgdm &�

4 JZa^_ebl_ \_ebqbgm \ dhehgd_ & gZ ��3� qlh[u ij_h[jZah\Zlv \

]b]Z]jZffu &22� b \g_kbl_ j_amevlZl \ dhehgdm '�

5 Qlh[u ihemqblv h[smx \_ebqbgm wfbkkbb &22� keh`bl_

agZq_gby \ dhehgd_ ' b \g_kbl_ kmffm \ gb`gxx yq_cdm

dhehgdb�

DHWNNBPB?GLU WFBKKBB

Dhwnnbpb_glu wfbkkbb ih^jZam�

f_\Zxl qbklmx ba\_klv� ohly \

g_dhlhjuo kemqZyo __ kh^_j`Zgb_

fh`_l [ulv \ ij_^_eZo hl �� ^h ��

ijhp_glh\� < wlbo kemqZyo mjZ\�

g_gby ^he`gu [ulv kdhjj_dlb�

jh\Zgu k mq_lhf qbklhlu ba\_klb�
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2 . 5 Bkihev ah\Zgb_ �ba\ _ k lgydZ �b

^hehfblZ

� � � � � �F_l h ^ h e h ] b y

< ijhfure_gguo ijhp_kkZo� k\yaZgguo k h[`b]hf ba\_klgydZ b

^hehfblZ ijb \ukhdbo l_fi_jZlmjZo� h[jZam_lky &22.

Hp_gdZ wfbkkbc &22� k\yaZgguo k bkihevah\Zgb_f ba\_klgydZ� hkgh\ZgZ

gZ ijbf_g_gbb dhwnnbpb_glZ wfbkkbb �\ dbeh]jZffZo &22 gZ lhggm

ba\_klgydZ aZ ]h^��

Ihlj_[e_gb_ ba\_klgydZ b ^hehfblZ �\ lhggZo \ ]h^� kqblZ_lky jZ\guf

dhebq_kl\m kujvy� ^h[ulh]h \ rZolZo �beb ^jZ]bjh\Zgb_f� iexk

bfihjlbjh\Zggh_ kujv_ fbgmk wdkihjlbjh\Zggh_ kujv_� Ba\_klgyd b

^hehfbl� bkihevah\Z\rb_ky ^ey ijhba\h^kl\Z p_f_glZ� ba\_klb b

fZ]gby� \ k_evkdhohayckl\_gghc ^_yl_evghklb b ijhp_kkZo� ijb dhlhjuo

CO2 g_ h[jZam_lky� g_ ^he`gu \dexqZlvky \ wlhl jZkq_l�

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

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 2-3
BKIHEVAH<:GB? BA<?KLGYD: B >HEHFBL:.

H P ? G D : W F B K K B B C O 2

1 Hp_gbl_ dhebq_kl\h bkihevah\Z\rboky ba\_klgydZ b ^hehfblZ b

\g_kbl_ wlm \_ebqbgm \ lhggZo \ dhehgdm $�

2 >ey jZkq_lZ wfbkkbc &22� k\yaZgguo k bkihevah\Zgb_f

ba\_klgydZ� \g_kbl_ \ dhehgdm % dhwnnbpb_gl wfbkkbb jZ\guc

��� d] &22 gZ lhggm ba\_klgydZ� ?keb ba\_klgZ ^hey ba\_klgydZ�

l�_� kh^_j`Zgb_ &D&23 �I� \ kujv_� lh dhwnnbpb_gl wfbkkbb

^he`_g [ulv ij_h[jZah\Zg ke_^mxsbf h[jZahf�

Dhwnnbpb_gl wfbkkbb �d] &22�l ba\_klgydZ�  ��� [ �I ��

>ey jZkq_lZ wfbkkbc &22� k\yaZgguo k bkihevah\Zgb_f

^hehfblZ� \g_kbl_ \ dhehgdm % dhwnnbpb_gl wfbkkbb jZ\guc

��� d] &22 gZ lhggm ^hehfblZ� ?keb ba\_klgZ ^hey ^hehfblZ�

l�_� kh^_j`Zgb_ &D&23xMgCO3 �I� \ kujv_� lh dhwnnbpb_gl

wfbkkbb fh`_l [ulv ij_h[jZah\Zg ke_^mxsbf h[jZahf�

Dhwnnbpb_gl wfbkkbb �d] &22�l ^hehfblZ�  ��� [ �I ��

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb \ dbeh]jZffZo &22� b \g_kbl_ j_amevlZl \

dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ ��6� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� b \g_kbl_ j_amevlZl \ dhehgdm '�

5 Qlh[u ihemqblv h[smx \_ebqbgm wfbkkbb &22� keh`bl_

agZq_gby \ dhehgd_ ' b \g_kbl_ kmffm \ gb`gxx yq_cdm wlhc

dhehgdb�

BKIHEVAH<:GB? BA<?KLGYD:

Wfbkkbyb &22� k\yaZggu_ k

\g_k_gb_f \ ihq\m ba\_klb�

hlghkylky d Fh^mex ©Baf_g_gb_

a_fe_ihevah\Zgby b e_kgh_

ohayckl\hª <k_ ^jm]b_ \b^u bk�

ihevah\Zgby ba\_klgydZ b ^heh�

fblZ� dhlhju_ ijb\h^yl d

wfbkkbyf &22, hlghkylky d

^Zgghfm fh^mex �©Ijhfure_ggu_

ijhp_kkuª��.
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2 . 6 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

2 . 6 Ijhba\h^ kl\h �b �bkihev ah\Zgb_ � k h^u

� � � � � �F_l h ^ h e h ] b y

>\mhdbkv m]e_jh^Z \u^_ey_lky ijb bkihevah\Zgbb kh^u b ijb

g_dhlhjuo ijhp_kkZo __ ijhba\h^kl\Z�

Wfbkkbb &22 ijb ijhba\h^kl\_ kh^u kms_kl\_ggh aZ\bkyl hl

ijhba\h^kl\_ggh]h ijhp_kkZ� >ey ijhfure_ggh]h ijhba\h^kl\Z kh^u

fh]ml bkihevah\Zlvky q_luj_ jZaebqguo ijhp_kkZ� Ljb ba gbo�

fhgh]b^jZlguc� k_kd\bdZj[hgZlguc �sesquicarbonate) b ijhp_kk

g_ihkj_^kl\_gghc dZj[hgbaZpbb� kqblZxlky _kl_kl\_ggufb ijhp_kkZfb�

Q_l\_jluc � ijhp_kk Khe\_c �Solvey) deZkkbnbpbjm_lky dZd

kbgl_lbq_kdbc�

<h \j_fy ijhba\h^kl\_ggh]h ijhp_kkZ ljhgZ �hkgh\gh_ kujv_� ba

dhlhjh]h \ujZ[Zlu\Z_lky gZlmjZevgZy kh^Z� dZevpbgbjm_lky \ jhlhjghc

i_qb b obfbq_kdb ljZgknhjfbjm_lky \ g_hqbs_ggmx kh^m� < dZq_kl\_

ihimlguo ijh^mdlh\ wlh]h ijhp_kkZ \u^_eyxlky ^\mhdbkv m]e_jh^Z b

\h^Z�

F_lh^heh]bb hp_gdb wfbkkbb &22 ijb ijhp_kk_ Khe\_c g_ kms_kl\m_l�

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

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 2-4
IJHBA<H>KL<H B BKIHEVAH<:GB? KH>U.

R : = � H P ? G D : W F B K K B B C O 2 I J B

I J H B A < H > K L < ? K H > U [ ? K L ? K L < ? G G U C

I J H P ? K K ]

1 Hp_gbl_ dhebq_kl\h bkihevah\Zgghc ljhgu b \g_kbl_ wlm

\_ebqbgm \ lhggZo \ dhehgdm $�

2 <g_kbl_ dhwnnbpb_gl wfbkkbb jZ\guc ����� lhgg &22 gZ lhggm

ljhgu \ dhehgdm %�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv \_ebqbgm wfbkkbb \ lhggZo &22� \g_kbl_

ijhba\_^_gb_ \ dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� \g_kbl_ wlm \_ebqbgm \ dhehgdm '�

R : = � H P ? G D : W F B K K B B C O 2 I J B

B K I H E V A H < : G B B K H > U

1 Hp_gbl_ dhebq_kl\h bkihevah\Zgghc kh^u b \g_kbl_ wlm

\_ebqbgm \ lhggZo \ dhehgdm $�

2 <g_kbl_ dhwnnbpb_gl wfbkkbb jZ\guc ��� dbeh]jZff &22 gZ

lhggm kh^u \ dhehgdm %�

><HCGHC MQ?L

Qlh[u ba[_`Zlv ^\hcgh]h mq_lZ�

wfbkkbb &22� hl bkihevah\Zgby

dhdkZ ijb ijhba\h^kl\_ kh^u�

^he`gu hij_^_eylvky hl^_evgh� Z

wfbkkbb� k\yaZggu_ k g_wg_j]_lb�

q_kdbf bkihevah\Zgb_f dhdkZ g_

^he`gu \dexqZlvky \ blh]h\u_

agZq_gby \ jZa^_e_� ihk\ys_gghf

k`b]Zgbx lhieb\Z�
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3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb \ dbeh]jZffZo &22� \g_kbl_ ijhba\_^_gb_ \

dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ ��6� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� \g_kbl_ j_amevlZl \ dhehgdm D.

2 . 7 Ijhba\h^ kl\h � b � bkihev ah\Zgb_

jZ aebqguo �fbg_jZevguo �ijh^mdlh\

< wlhf jZa^_e_ ^he`gu jZkkfZljb\Zlvky wfbkkbb iZjgbdh\uo ]Zah\�

hahgZ b Zwjhahevguo ]Zah\�ij_^r_kl\_ggbdh\� k\yaZggu_ k

ijhba\h^kl\hf ZknZevlh\h]h djh\_evgh]h b hdbke_ggh]h [blmfZ�

^hjh`gh]h ZknZevlZ� ijhba\h^kl\hf ^jm]bo fbg_jZevguo ijh^mdlh\�

lZdbo dZd i_fah\uc dZf_gv� ijhba\h^kl\hf kl_deZ� Wfbkkbb KH2� KG4 b

N22 g_ k\yaZgu k wlbfb ijhp_kkZfb�

< ^Zgghc \_jkbb Jmdh\h^kl\Z f_lh^u hp_gdb wfbkkbc iZjgbdh\uo ]Zah\

hl ijhba\h^kl\Z b bkihevah\Zgby jZaebqguo fbg_jZevguo ijh^mdlh\ g_

ijb\h^ylky�

2 . 8 Ijhba\h^ kl\h �ZffbZdZ

� � � � � �F_l h ^ h e h ] b y

DZd ijZ\beh� ZffbZqguc Zg]b^jb^ ijhba\h^blky k ihfhsvx

dZlZeblbq_kdh]h ijhp_kkZ ba ijbjh^gh]h ]ZaZ �khklhys_]h ]eZ\guf

h[jZahf ba &+4� beb ba ^jm]bo \b^h\ bkdhiZ_fh]h lhieb\Z� GZ

[hevrbgkl\_ ij_^ijbylbc \ dZq_kl\_ kujvy bkihevam_lky ijbjh^guc

]Za� gh bgh]^Z ijbf_gyxlky b ^jm]b_ \b^u lhieb\Z �gZijbf_j� ly`_eu_

njZdpbb g_nlb�� Ijb ijhba\h^kl\_ ZffbZdZ �1+3� fhe_dmeZ CH4

jZks_iey_lky b \h^hjh^ kh_^bgy_lky k Zahlhf� HklZxsbcky m]e_jh^ \

dhg_qghf kq_l_ \u^_ey_lky \ \b^_ &22.

<h \j_fy ijhba\h^kl\Z ZffbZdZ fh]ml lZd`_ \hagbdZlv wfbkkbb 12x,
GFM� &2 b 622.

Wfbkkbb &22 [m^ml aZ\bk_lv hl dhebq_kl\Z b khklZ\Z ]ZaZ �beb g_nlb��

bkihevah\Z\r_]hky \ ijhp_kk_� Ij_^iheZ]Z_lky� qlh \_kv m]e_jh^

ihklmiZ_l \ Zlfhkn_jm \ nhjf_ CO2.

GZb[he__ lhqguc f_lh^ hij_^_e_gby wfbkkbb � ih ihlj_[e_gbx ]ZaZ�

Kh^_j`Zgb_ m]e_jh^Z \ ijbjh^ghf ]Za_ fh`_l \Zjvbjh\Zlvky� ihwlhfm

j_dhf_g^m_lky hij_^_eylv _]h ^ey dZ`^h]h ij_^ijbylby� >Zggu_ h

khklZ\_ ijbjh^gh]h ]ZaZ fh]ml [ulv ihemq_gu \ kijZ\hqgbdZo�

kfhljbl_� gZijbf_j� Wg_j]_lbq_kdh_ lhieb\h KKKJ� F�� �

Wg_j]hZlhfba^Zl� �����

QZklv ]ZaZ ijb ijhba\h^kl\_ ZffbZdZ bkihevam_lky dZd lhieb\h k p_evx

ih^^_j`Zgby g_h[oh^bfhc l_fi_jZlmju ijhp_kkZ� Wfbkkbb� k\yaZggu_

k wlhc qZklvx ]ZaZ� deZkkbnbpbjmxlky� dZd wfbkkbb hl wg_j]_lbq_kdh]h

k`b]Zgby lhieb\Z� Hgb hlghkylky d Fh^mex ©Wg_j]_lbdZª� <

ijb\h^bfhf a^_kv jZkq_l_ wlb wfbkkbb mqblu\Zlv g_ ke_^m_l.

><HCGHC MQ?L

>ey lh]h� qlh[u ba[_`Zlv

^\hcgh]h mq_lZ� dhebq_kl\h bk�

ihevah\Zgghc dZd kujv_ ^ey

ijhba\h^kl\Z ZffbZdZ g_nlb beb

]ZaZ ^he`gh [ulv \uql_gh ba

dhebq_kl\Z� mqblu\Z_fh]h ijb

jZkq_lZo bo wg_j]_lbq_kdh]h b

g_wg_j]_lbq_kdh]h bkihevah\Zgby

\ ]eZ\_ Wg_j]_lbdZ�
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?keb ihlj_[e_gb_ ]ZaZ g_ ba\_klgh� lh \ dZq_kl\_ Zevl_jgZlb\u

ijhba\h^blky jZkq_l ih ijhba\h^kl\m ZffbZdZ� J_dhf_g^m_fuc

dhwnnbpb_gl wfbkkbb � ��� l CO2 gZ lhggm ijhba\_^_ggh]h 1+3� WlZ

\_ebqbgZ aZ\bkbl hl kh^_j`Zgby m]e_jh^Z \ kujv_�

M]e_dbkeuc ]Za� h[jZamxsbcky ijb ijhba\h^kl\_ ZffbZdZ� fh`_l

bkihevah\Zlvky ^ey ijhba\h^kl\Z dZj[Zfb^Z �fhq_\bgu�� m]e_dbkehlu b

kmoh]h ev^Z� < ^Zgghc \_jkbb Jmdh\h^kl\Z ijbgylh� qlh wlhl m]e_jh^

k\yau\Z_lky \ ^Zgguo ijh^mdlZo gZ kjZ\gbl_evgh dhjhldh_ \j_fy�

Ihwlhfm k\yau\Zgb_ m]e_jh^Z \ dZj[Zfb^_� m]e_dbkehl_ b kmohf ev^_ g_

mqblu\Z_lky ijb jZkq_l_ wfbkkbc�

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

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 2-6
IJHBA<H>KL<H :FFB:D:� Ij_^eZ]Zxlky ^\Z f_lh^Z hp_gdb wfbkkbb

CO2� f_lh^ Jy^Z �D � Hp_gdZ wfbkkbb ih ihlj_[e_gbx ]ZaZ b f_lh^ Jy^Z

�E � Hp_gdZ wfbkkbb ih ijhba\h^kl\m ZffbZdZ�

������� Jy^ �D � hkgh\Zgguc gZ ihlj_[e_gbb ]ZaZ

R : = � H P ? G D : W F B K K B B C O 2

1 Hp_gbl_ dhebq_kl\h ihlj_[e_ggh]h ]ZaZ �\ f3) ijb ijhba\h^kl\_

ZffbZdZ b \g_kbl_ wlh agZq_gb_ \ dhehgdm $� ?keb wlbo ^Zgguo

m \Zk g_l� i_j_c^bl_ d Jy^m �E� Hp_gdZ wfbkkbb ih ijhba\h^kl\m

ZffbZdZ�

2 <g_kbl_ \ dhehgdm % ^Zggu_ h kh^_j`Zgbb m]e_jh^Z \ ]Za_� \ d]

m]e_jh^Z gZ f3 ]ZaZ�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ % b gZ

dhwnnbpb_gl \ dhehgd_ & �khhlghr_gb_ fhe_dmeyjguo \_kh\

CO2 b m]e_jh^Z�� qlh[u ihemqblv \_ebqbgm wfbkkbb \ d] &22,
\g_kbl_ wlh agZq_gb_ \ dhehgdm '�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ ' gZ ��6� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� \g_kbl_ j_amevlZl \ dhehgdm (�

������� Jy^ �E � hkgh\Zgguc gZ ihlj_[e_gbb ZffbZdZ

R : = � H P ? G D : W F B K K B B C O 2

1 K^_eZcl_ hp_gdm dhebq_kl\Z ijhba\_^_ggh]h ZffbZdZ \ lhggZo

b \g_kbl_ wlh agZq_gb_ \ dhehgdm $�

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb \

lhggZo &22 gZ lhggm ijhba\_^_ggh]h ZffbZdZ� Lbih\hc

dhwnnbpb_gl wfbkkbb� _keb g_l emqrbo ^Zgguo� � ��� l &22�l

NH3.

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv \_ebqbgm wfbkkbb \ lhggZo &22� \g_kbl_ ihemq_ggh_

agZq_gb_ \ dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� \g_kbl_ ijhba\_^_gb_ \ dhehgdm '�
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2 . 9 Ijhba\h^ kl\h �Z a h lghc �dbkehlu

� � � � � �F_l h ^ h e h ] b y

Ijhba\h^kl\h Zahlghc dbkehlu �+123� \uau\Z_l wfbkkbb aZdbkb ZahlZ

(N22�� dZd ih[hqgh]h ijh^mdlZ dZlZeblbq_kdh]h hdbke_gby ZffbZdZ

(NH3� ijb \ukhdbo l_fi_jZlmjZo�

Ij_^ihql_gb_ ke_^m_l hl^Z\Zlv ^Zgguf ijyfuo baf_j_gbc wfbkkbc

N22� Wlb ^Zggu_ mqblu\Zxl wnn_dl hl ijbf_g_gby gZ dhgdj_lguo

ij_^ijbylbyo kbkl_f ]Zahhqbkldb \u[jhkh\�

Wfbkkbb ke_^m_l jZkkqblu\Zlv ih ^Zgguf h ijhba\h^kl\_ Zahlghc

dbkehlu \gmljb j_]bhgZ b k ihfhsvx dhwnnbpb_glh\� mqblu\Zxsbo

ijbf_g_gb_ dhgdj_lguo l_ogheh]bc� < LZ[ebp_ ��� ijb\h^ylky

ijbf_ju dhwnnbpb_glh\ wfbkkbb ^ey ij_^ijbylbc� ijhba\h^ysbo

Zahlgmx dbkehlm� dhlhju_ hij_^_e_gu iml_f baf_j_gbc� Mjh\gb

wfbkkbb aZ\bkyl hl l_ogheh]bb b mkeh\bc ijhba\h^kl\Z�

L:;EBP: 2-2
DHWNNBPB?GLU WFBKKBBN2O, K<YA:GGU? K IJHBA<H>KL<HF :AHLGHC

DBKEHLU

Dhwnnbpb_gl wfbkkbb

d] 122�lhggm Zahlghc

dbkehlu

KR: 2-9 a

Ghj\_]by� � kh\j_f_ggu_ ij_^ijbylby�

bgl_]jbjh\Zggu_ l_ogheh]bb

<2

� ij_^ijbylby� ijbf_gyxsb_ l_ogheh]bb

ijb Zlfhkn_jghf ^Z\e_gbb

4-5

� ij_^ijbylby� ijbf_gyxsb_ l_ogheh]bb

k ih\ur_gguf ^Z\e_gb_f

6-7,5

Yihgby 2,2-5,7
a Dhwnnbpb_glu wfbkkbb� ^hklb]Zxsb_ �� d] N2O / lhggm Zahlghc dbkehlu�
ijbf_gyxlky ^ey ij_^ijbylbc� g_ bf_xsbo h[hjm^h\Zgby ^ey g_k_e_dlb\gh]hc
dZlZeblbq_kdhc hqbkldb ]Zah\uo \u[jhkh\ �16&5��

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

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 2-7
IJHBA<H>KL<H :AHLGHC DBKEHLU.

H P ? G D : W F B K K B C N 2 O

1 K^_eZcl_ hp_gdm dhebq_kl\Z ijhba\_^_gghc Zahlghc dbkehlu \

lhggZo b \g_kbl_ ihemq_ggh_ agZq_gb_ \ dhehgdm $�

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb

N22 �\ d] gZ lhggm ijhba\_^_gghc Zahlghc dbkehlu��

Dhwnnbpb_glu wfbkkbb ^ey 122 kf� \ LZ[ebp_ ����

DHWNNBPB?GLU WFBKKBB

?keb g_ bf__lky ^Zgguo

baf_j_gbc� wfbkkbb hij_^_eyxlky

iml_f mfgh`_gby dhwnnbpb_glZ

wfbkkbb gZ dhebq_kl\h ijh�

ba\_^_gghc ijh^mdpbb� < dZq_kl\_

dhwnnbpb_glh\ ^he`gu [ulv

\u[jZgu [he__ \ukhdb_ agZq_gby

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

3 Mfgh`vl_ agZq_gby \ dhehgd_ $ gZ agZq_gby \ dhehgd_ %� qlh[u

ihemqblv \_ebqbgm wfbkkbb 122 \ d]� \g_kbl_ j_amevlZl \

dhehgdm &�

4 JZa^_ebl_ agZq_gby \ dhehgd_ & gZ ��6� qlh[u ij_h[jZah\Zlv bo

\ ]b]Z]jZffu� \g_kbl_ j_amevlZlu \ dhehgdm '�

2 . 1 0 Ijhba\h^ kl\h �Z^bibgh\hc �dbkehlu

:^bibgh\mx �����[mlZg^bdZj[hgh\mx� ihemqZxl ba kf_kb

pbdeh]_dkZghgZ� pbdeh]_dkZgheZ� hdbkey_fhc Zahlghc dbkehlhc� 12O
\u^_ey_lky gZ klZ^bb hdbke_gby�

Ijhba\h^kl\h Z^bibgh\hc dbkehlu lZd`_ ijb\h^bl d wfbkkbyf 12x,
GFM< b &2� Hp_gdZ wfbkkbb ijb ijhba\h^kl\_ Z^bibgh\hc dbkehlu

aZ\bkbl hl f_lh^h\ meZ\eb\Zgby aZ]jyagyxsbo \_s_kl\�

F_lh^bdZ jZkq_lZ wfbkkbc iZjgbdh\uo ]Zah\ hl ijhba\h^kl\Z

Z^bibgh\hc dbkehlu g_ \dexq_gZ \ ^Zggmx \_jkbx Jmdh\h^kl\Z�

2 . 1 1 Ijhba\h^ kl\h �dZj[b^Z

� � � � � � �F_l h ^ h e h ] b y

Ijhba\h^kl\h dZj[b^Z fh`_l ijb\h^blv d wfbkkbyf &22, CH4� &2 b

SO2.

2 . 1 1 . 1 . 1  F_l h ^ h e h ] b y h p _ g d b w f b k k b c &2 2 b

C H 4 � k \ y a Z g g u o k i j h b a \ h ^ kl \ h f d Z j [ b ^ Z

d j _ f g b y ± J y ^ � Z b � [

Ijb ijhba\h^kl\_ dZj[b^Z dj_fgby &22 \u^_ey_lky dZd ihimlguc

ijh^mdl� \hagbdZxsbc ijb j_Zdpbb f_`^m d\Zjp_f b m]e_jh^hf�

G_nlyghc dhdk bkihevam_lky \ dZq_kl\_ bklhqgbdZ m]e_jh^Z� Lbibqguc

dhwnnbpb_gl wfbkkbb� ihemq_gguc gZ hkgh\_ ^Zgguo ghj\_`kdbo

ij_^ijbylbc� khklZ\ey_l ��� lhggu &22�lhggm dhdkZ�

G_nlyghc dhdk� bkihevam_fuc \ wlhf ijhp_kk_� fh`_l kh^_j`Zlv

e_lmqb_ \_s_kl\Z� dhlhju_ [m^ml h[jZah\u\Zlv &+4� QZklv wlh]h &+4

[m^_l \u[jhr_gZ \ Zlfhkn_jm� \ qZklghklb \ gZqZe_ ijhp_kkZ�

Baf_j_gby gZ ghj\_`kdbo ij_^ijbylbyo ^Zxl lbibqgu_ dhwnnbpb_glu

wfbkkbb jZ\gu_ ���� d] &+4�lhggm g_nlygh]h dhdkZ beb ���� d]

CH4�lhggm ijhba\_^_ggh]h dZj[b^Z�

>ey wfbkkbc &+4, k\yaZgguo k ijhba\h^kl\hf dZj[b^Z dj_fgby fh`gh

bkihevah\Zlv ^\Z f_lh^Z�

x Jy^ �Z [Zabjm_lky gZ ^Zgguo h ihlj_[e_gbb g_nlygh]h dhdkZ

x Jy^ �[ ± gZ ^Zgguo h ijhba\h^kl\_ dZj[b^Z dj_fgby�



2 IJHFURE?GGU? IJHP?KKU

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

� � � � � � F_l h ^ h e h ] b y h p _ g d b w f b k k b c &2 2 ,
k \ y a Z g g u o k i j h b a \ h ^ kl \ h f d Z j [ b ^ Z d Z e v p b y

DZj[b^ dZevpby ijhba\h^blky iml_f ijhdZeb\Zgby dZj[hgZlZ dZevpby

(CaCO3� b ihke_^mxs_]h \hkklZgh\e_gby ba\_klb �&D2� m]e_jh^hf

�gZijbf_j� g_nlyguf dhdkhf�� H[Z wlZiZ \_^ml d wfbkkbb &22.

>ey hp_gdb ij_^eZ]Zxlky dhwnnbpb_glu wfbkkbb ba lZ[ebpu ����

Wfbkkbb fh]ml jZkkqblu\Zlvky ih ^Zgguf h[ bkihevah\Zgbb kujvy

�ba\_klgydZ b dhdkZ�� Ba\_klgyd kh^_j`bl hdheh �� ijhp_glh\ &D&23.
Qlh[u ijhba\_klb � lhggm dZj[b^Z� gm`gu ���� d] ba\_klgydZ �beb ���

d] &D2� b ��� d] ki_pbZevguo \hkklZgh\bl_e_c �\dexqZy b �� d]

m]e_jh^guo we_dljh^h\��

L:;EBP: 2-3
DHWNNBPB?GLU WFBKKBBCO2 IJB IJHBA<H>KL<? D:J;B>: D:EVPBY

Ba\_klgyd 0,76 lhgg &22�lhggm dZj[b^Z

<hkklZgh\e_gb_ 1,090 lhgg &22�lhggm dZj[b^Z

Bkihevah\Zgb_ ijh^mdlZ 1,100 lhgg &22�lhggm dZj[b^Z

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

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 2-9
IJHBA<H>KL<H D:J;B>:� ?keb dhebq_kl\h ihlj_[e_ggh]h dhdkZ

g_ba\_klgh� wfbkkbb &22 fh]ml [ulv hij_^_e_gu ih ^Zgguf h

ijhba\h^kl\_ dZj[b^Z�

D Z j [ b ^ d j _ f g b y

R : = � H P ? G D : W F B K K B B C O 2 I J B

I J H B A < H > K L < ? D : J ; B > : D J ? F G B Y

1 Hp_gbl_ ihlj_[e_gb_ dhdkZ \ lhggZo b \g_kbl_ wlm \_ebqbgm \

dhehgdm $ �Ebkl � JZ[hq_]h ebklZ �����

2 <g_kbl_ kh^_j`Zgb_ m]e_jh^Z \ dhdk_ \ dhehgdm %� Fh`_l

bkihevah\Zlvky lbih\h_ agZq_gb_ jZ\gh_ �����

3 <g_kbl_ ^hex m]e_jh^Z� i_j_oh^ys_]h \ dZj[b^ �\ ijhp_glZo� \

dhehgdm &� ?keb ^jm]bo ^Zgguo g_ bf__lky� fh`_l

bkihevah\Zlvky agZq_gb_ jZ\gh_ �� ijhp_glZf�

4 Qlh[u ihemqblv wfbkkbb &22 \ lhggZo� mfgh`vl_ agZq_gb_ \

dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� gZ ��� fbgmk agZq_gb_ \

dhehgd_ &� b gZ dhwnnbpb_gl ���� [ �0-4� \g_kbl_ ihemq_ggh_

ijhba\_^_gb_ \ dhehgdm '�

5 JZa^_ebl_ agZq_gb_ \ dhehgd_ ' gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� \g_kbl_ j_amevlZl \ dhehgdm (�

D:J;B> D:EVPBY

Bf_cl_ \ \b^m� qlh &D2 �ba\_klv�

fh`_l g_ ijhba\h^blvky gZ

dZj[b^guo ij_^ijbylbyo� < wlhf

kemqZ_� wfbkkbb hl klZ^bb ijhba�

\h^kl\Z &D2 ^he`gu khh[sZlvky

dZd wfbkkbb ijb ijhba\h^kl\_

ba\_klb �JZa^_e ���� b lhevdh

wfbkkbb gZ klZ^bb \hkklZgh\e_gby

b bkihevah\Zgby ijh^mdlZ ^he`gu

khh[sZlvky dZd wfbkkbb ijb

ijhba\h^kl\_ dZj[b^Z dZevpby�

BKIHEVAH<:GB? J:;HQ?=H EBKL:

x Kdhibjmcl_ JZ[hqbc ebkl \

dhgp_ wlh]h JZa^_eZ� qlh[u

\ghkblv ^Zggu_ bg\_g�

lZjbaZpbb�

x OjZgbl_ hjb]bgZe [eZgdZ

JZ[hq_]h ebklZ� qlh[u <u

fh]eb k^_eZlv gh\u_ dhibb�

_keb hgb ihlj_[mxlky�



IJHFURE?GGU? IJHP?KKU

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

Jy^ �D � hkgh\Zgguc gZ ihlj_[e_gbb g_nlygh]h dhdkZ

R : = � H P ? G D : W F B K K B B C H 4 I J B

I J H B A < H > K L < ? D : J ; B > : D J ? F G B Y � J Y > 1 a

1 K^_eZcl_ hp_gdm dhebq_kl\Z ihlj_[e_ggh]h g_nlygh]h dhdkZ \

lhggZo b \g_kbl_ ihemq_ggh_ agZq_gb_ \ dhehgdm $ �Ebkl �

JZ[hq_]h ebklZ �����

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb \

d] &+4 gZ lhggm ihlj_[e_ggh]h g_nlygh]h dhdkZ� Fh`gh

bkihevah\Zlv lbih\hc dhwnnbpb_gl wfbkkbb � ���� d] &+4�lhggm

g_nlygh]h dhdkZ� _keb ^jm]bo ^Zgguo g_ bf__lky�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb &+4 \ d]� \g_kbl_ ihemq_ggh_ agZq_gb_ \

dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ 106� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &+4� b \g_kbl_ j_amevlZl \ dhehgdm '�

Jy^ �[ � hkgh\Zgguc gZ ijhba\h^kl\_ dZj[b^Z dj_fgby

R : = � H P ? G D : W F B K K B B C H 4 I J B

I J H B A < H > K L < ? D : J ; B > : D J ? F G B Y � J Y > 1 ;

1 K^_eZcl_ hp_gdm dhebq_kl\Z ijhba\_^_ggh]h dZj[b^Z dj_fgby \

lhggZo b \g_kbl_ ihemq_ggh_ agZq_gb_ \ dhehgdm $ �Ebkl �

JZ[hq_]h ebklZ �����

2 <g_kbl_ \ dhehgdm % dhwnnbpb_gl wfbkkbb \ d] &+4 gZ lhggm

ijhba\_^_ggh]h dZj[b^Z dj_fgby� Fh`gh bkihevah\Zlv

dhwnnbpb_gl jZ\guc ���� d] &+4�lhggm dZj[b^Z dj_fgby� _keb

^jm]hc bgnhjfZpbb g_ bf__lky�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb &+4 \ d]� \g_kbl_ j_amevlZl \

dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ ��6� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &+4� \g_kbl_ ijhba\_^_gb_ \ dhehgdm '�

D Z j [ b ^ d Z e v p b y

R : = � H P ? G D : W F B K K B B C O 2 I J B

I J H B A < H > K L < ? D : J ; B > : D : E V P B Y

1 K^_eZcl_ hp_gdm dhebq_kl\Z ijhba\_^_ggh]h dZj[b^Z \ lhggZo b

\g_kbl_ ihemq_ggh_ agZq_gb_ \ dhehgdm $ �Ebkl � JZ[hq_]h

ebklZ �����

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsb_ dhwnnbpb_glu wfbkkbb

\ lhggZo &22 gZ lhggm ijhba\_^_ggh]h ijh^mdlZ� >ey dZj[b^Z

dZevpby ijb jZkq_l_ wfbkkbb ke_^m_l mqblu\Zlv \k_ wlZiu



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 1 3

ijhp_kkZ� h[`b] dZj[hgZlZ dZevpby� \hkklZgh\e_gb_ ba\_klb

b�beb bkihevah\Zgb_ ijh^mdlZ �kf� LZ[ebpm ����� G_ \dexqZcl_

wfbkkbb ijb ijhba\h^kl\_ ba\_klb� _keb ba\_klv ijhba\h^blky

gZ ^jm]hf ij_^ijbylbb� Z g_ lZf ]^_ ijhba\h^blky dZj[b^

dZevpby�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb &22 \ lhggZo� \g_kbl_ ihemq_ggh_ agZq_gb_ \

dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� \g_kbl_ ijhba\_^_gb_ \ dhehgdm '�

5 Qlh[u ihemqblv h[smx wfbkkbx &22� keh`bl_ agZq_gby \

dhehgd_ ' b \g_kbl_ kmffm \ gb`gxx yq_cdm dhehgdb�

2 . 1 2 Ijhba\h^ kl\h �^jm ]bo �obfbq_ kdbo

\_s_kl\

� � � � � � �F_l h ^ h e h ] b y

Ijhba\h^kl\h ^jm]bo obfbq_kdbo \_s_kl\� lZdbo dZd l_ogbq_kdbc

m]e_jh^� klbjhe� iheb\bgbeoehjb^� k_jgZy dbkehlZ b ^j�� fh`_l y\eylvky

bklhqgbdhf wfbkkbc CH4, N2O, NOx� GFM� &2 b 622.

Ohly [hevrbgkl\h bklhqgbdh\ wfbkkbb &+4 ijb bg^mkljbZevguo

ijhp_kkZo gZ hl^_evguo ij_^ijbylbyo y\eyxlky g_[hevrbfb� \ kmff_

hgb fh]ml [ulv agZqbl_evgufb�

< gZklhys__ \j_fy bf__lky ebrv g_fgh]h ^Zgguo h dhwnnbpb_glZo

wfbkkbb� Hgb ij_^klZ\e_gu \ LZ[ebp_ ����

L:;EBP: 2-4
DHWNNBPB?GLU WFBKKBBCH4 , K<YA:GGU? K
IJHBA<H>KL<HF >JM=BO OBFBQ?KDBO <?S?KL<

(D=CH4/LHGGM IJH>MDPBB)

L_ogbq_kdbc

m]e_jh^

11

Wlbe_g 1

>boehjwlbe_g 0,4

Klbjhe 4

F_lZghe 2

Dhdk 0,5

Wfbkkbb hij_^_eyxlky iml_f mfgh`_gby dhwnnbpb_glZ wfbkkbb gZ

h[t_f \uims_gghc aZ ]h^ ijh^mdpbb�

Ijhba\h^kl\h obfbq_kdbo \_s_kl\� hlebqguo hl Zahlghc b Z^bibgh\hc

dbkehl� fh`_l y\eylvky bklhqgbdhf wfbkkbb 122� gh g_h[oh^bfu

^hihegbl_evgu_ bkke_^h\Zgby� qlh[u mklZgh\blv� ^_ckl\bl_evgh eb wlb

ijhba\h^kl\Z y\eyxlky kms_kl\_ggufb bklhqgbdZfb wfbkkbc�



IJHFURE?GGU? IJHP?KKU

2 . 1 4 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

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

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 2-10
IJHBA<H>KL<H >JM=BO OBFBQ?KDBO <?S?KL<.

1 K^_eZcl_ hp_gdm dhebq_kl\Z ijhba\_^_gguo obfbq_kdbo

\_s_kl\ \ lhggZo b \g_kbl_ ihemq_ggh_ agZq_gb_ \ dhehgdm $�

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb

ba LZ[ebpu ��� \ d] &+4 gZ lhggm ijhba\_^_gguo obfbq_kdbo

\_s_kl\�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb &+4 \ d]� \g_kbl_ ihemq_ggh_ agZq_gb_ \

dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ ��6� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &+4� \g_kbl_ ijhba\_^_gb_ \ dhehgdm '�

5 Qlh[u hij_^_eblv h[smx wfbkkbx &+4� keh`bl_ agZq_gby \

dhehgd_ ' b \g_kbl_ kmffm \ gb`gxx yq_cdm wlhc dhehgdb�

2 . 1 3 F_lZeemj]by

<\ _ ^ _ g b _

Ij_^ihqlbl_evgZy f_lh^heh]by �Jy^ �D� ^ey hp_gdb wfbkkbb &22 hl

\k_o lbih\ ijhba\h^kl\Z f_lZeeh\ baeh`_gZ \ jZa^_e_ ������� Wlhl

f_lh^ lj_[m_l bgnhjfZpbb h dhebq_kl\_ bkihevah\Z\r_]hky

\hkklZgh\bl_ey� ?keb lZdhc bgnhjfZpbb g_ bf__lky� bkihevamcl_

f_lh^heh]bb �Jy^ �E�� hkgh\Zggu_ gZ ^Zgguo h dhebq_kl\_

ijhba\_^_ggh]h f_lZeeZ� Hgb baeZ]Zxlky \ ke_^mxsbo jZa^_eZo�

ihk\ys_gguo dhgdj_lguf f_lZeeZf�

Bkl h qgbdb � ^ Z g guo

F_lZeemj]bq_kdh_ ijhba\h^kl\h� dZd ijZ\beh� khkj_^hlhq_gh gZ

g_[hevrhf qbke_ djmiguo ij_^ijbylbc� >Zggu_ fh]ml [ulv ihemq_gu

g_ihkj_^kl\_ggh gZ ij_^ijbylbyo beb \ p_gljZevguo b j_]bhgZevguo

ih^jZa^_e_gbyo JhkdhfklZlZ�

2 . 1 3 . 1 Ij _ ^ i h q l b l _ e v g Z y �f_ l h ^ h e h ] b y

h p _ g db � w fb k k b b � &2 2

Ij_^ihqlbl_evgZy f_lh^heh]by lj_[m_l agZgbc h dhebq_kl\_

\hkklZgh\bl_ey� bkihevam_fh]h ijb ijhba\h^kl\_ f_lZeeZ� ?keb wlhc

bgnhjfZpbb g_ bf__lky� h[jZlbl_kv d jZa^_eZf k ������ ih �������

LZ[ebpZ ���� kh^_j`bl j_dhf_g^m_fu_ �lbih\u_� dhwnnbpb_glu

wfbkkbb ^ey jZaebqguo \hkklZgh\bl_e_c� ijbf_gy_fu_ ©ih mfheqZgbxª

_keb hlkmlkl\mxl f_klgu_ ^Zggu_ ^ey ij_^ijbylbc j_]bhgZ�



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 1 5

L:;EBP: 2-11
DHWNNBPB?GLU WFBKKBBCO2, K<YA:GGU? K IJHBA<H>KL<HFF?L:EE:

(LHGGUCO2/LHGGM <HKKL:GH<BL?EY)

<hkklZgh\bl_ev Dhwnnbpb_gl wfbkkbb

M]hev 2,5
M]hevguc dhdk 3,1
G_nlyghc dhdk 3,6
Ij_^\Zjbl_evgh h[h``_ggu_ Zgh^u b m]hevgu_

we_dljh^u

3,6

2 . 1 3 . 2 Qm ] m g �b � k l Z e v

2 . 1 3 . 2 . 1 F_ l h ^ h e h ] b y � h p _ g d b

w f b k k b b � & 2 2

Jy^ �D

?keb ba\_klgh dhebq_kl\h \hkklZgh\bl_ey� kf� jZa^_e �������

Jy^ �E

Dhwnnbpb_gl wfbkkbb &22 ij_^klZ\e_g \ lZ[ebp_ �����

2 . 1 3 . 3 N_jj h k i e Z \u

<\ _ ^ _ g b _

Ijhba\h^kl\h n_jjhkieZ\h\ ij_^klZ\ey_l kh[hc f_lZeemj]bq_kdbc

\hkklZgh\bl_evguc ijhp_kk� khijh\h`^Z_fuc agZqbl_evgufb

wfbkkbyfb ^\mhdbkb m]e_jh^Z�

I_j\bqgu_ wfbkkbb \ aZdjuluo ^m]h\uo i_qZo khklhyl ihqlb iheghklvx

ba KH� Z g_ ba &22� kbevgh \ha^_ckl\my gZ hdjm`Zxsmx kj_^m� H^gZdh�

\ihke_^kl\bb� \ l_q_gb_ g_kdhevdbo kmlhd \_kv \u[jhr_gguc \

Zlfhkn_jm KH ij_\jZsZ_lky \ &22.

><HCGHC MQ?L

>hihegbl_evgu_ wfbkkbb \hagb�

dZxl� dh]^Z ba\_klgydh\uc nexk

\u^_ey_l ^\mhdbkv m]e_jh^Z \h

\j_fy \hkklZgh\e_gby qm]mgZ \

^hf_gghc i_qb� Wlhl bklhqgbd

wfbkkbb ijb bkihevah\Zgbb

ba\_klgydZ jZkkfhlj_g \ jZa^_e_

���� Ke_^m_l [ulv \gbfZl_evguf b

g_ mqblu\Zlv wlhl bklhqgbd

^\Z`^u�

L:;EBP: 2-12
DHWNNBPB?GL WFBKKBBCO2IJB IJHBA<H>KL<? QM=MG: B KL:EB

(LHGGU/LHGGM IJHBA<?>?GGH=H QM=MG: BEB KL:EB)

KljZgZ HibkZgb_ Dhwnnbpb_gl

wfbkkbb

Bklhqgbd

DZgZ^ZD�\ H[t_^bg_ggh_ dhfie_dkgh_

ij_^ijbylb_k

�dhdk iexk ijhba\h^kl\h

qm]mgZ b�beb klZeb��

1,6 :]_glkl\h ih hdjm`Zxs_c

kj_^_ DZgZ^u� ���� ]�

a <dexqZ_l wfbkkbb &22� k\yaZggu_ k wg_j]_lbq_kdbf ihlj_[e_gb_f dhdkZ b dhdkh\h]h ]ZaZ� G_
\dexqZ_l ex[u_ nhjfu h[uqgh]h wg_j]hihlj_[e_gby� Dhwnnbpb_gl wfbkkbb ijbf_gy_lky \ h[hbo
kemqZyo ^ey ijhba\h^kl\Z qm]mgZ beb qm]mgZ iexk klZeb� ihdZ g_hij_^_e_gghklv \ hp_gdZo
dhwnnbpb_glh\ g_ [m^_l mf_gvr_gZ ^h h[gZjm`_gby jZagbpu f_`^m wlbfb ^\mfy ijhp_kkZfb�
\ >Zggu_ ^ey Jhkkbb hlkmlkl\mxl

Ijbf_qZgb_� Wlb ^Zggu_ g_ \dexqZxl wfbkkbc &22� k\yaZgguo k ihlj_[e_gb_f nexkZ �&D&23).



IJHFURE?GGU? IJHP?KKU

2 . 1 6 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

2 . 1 3 . 3 . 1 F_l h ^ h e h ] b y � h p _ g db � w fb k k b b � &2 2

Jy^ �D

?keb ba\_klgh dhebq_kl\h \hkklZgh\bl_ey� kf� jZa^_e �������

Jy^ �E

J_dhf_g^m_fu_ dhwnnbpb_glu wfbkkbb �lZ[ebpZ ����� ij_^iheZ]Zxl

�_keb g_ mdZaZgh bgh_�� qlh \_kv m]e_jh^ y\ey_lky bkdhiZ_fuf�

L:;EBP: 2-17
DHWNNBPB?GLU WFBKKBBCO2IJB IJHBA<H>KL<? N?JJHKIE:<H<

Lbi n_jjhkieZ\Z Dhwnnbpb_gl wfbkkbb �lhgg�lhggm ijh^mdlZ�

N_jjhdj_fgbc � ���6L 2-2,7

N_jjhdj_fgbc � ���6L 3,9

N_jjhdj_fgbc � ���6L 4,8-6,5

Dj_fgbca 4,3

N_jjhfZj]Zg_p 1,6

Dj_fgb_\uc fZj]Zg_p 1,7

N_jjhojhf 1,3

N_jjhojhf�dj_fgbc g_l ^Zgguo
a <_jhylgh� \k_ ijhba\h^bl_eb bkihevamxl g_dhlhjh_ dhebq_kl\h m]e_jh^Z ba
[bhfZkku k p_evx ihemq_gby g_h[oh^bfuo k\hckl\ `_eZ_fh]h ijh^mdlZ� ��� lhgg
[bh�&22�lhggm dj_fgby fh`_l jZkkfZljb\Zlvky dZd fbgbfZevgh_ agZq_gb_ b�
khhl\_lkl\_ggh� wlh dhebq_kl\h g_ mqblu\Zehkv ijb \u\h^_ ijb\_^_ggh]h a^_kv
dhwnnbpb_glZ wfbkkbb b g_ ^he`gh mqblu\Zlvky ijb jZkq_l_�

2 . 1 3 . 4 :exfbgbc

<\ _ ^ _ g b _

Ijhba\h^kl\h i_j\bqgh]h Zexfbgby khklhbl ba ^\mo wlZih\� KgZqZeZ

Zexfbgbh_ kujv_ ^h[u\Z_lky� hqbsZ_lky b ih^]hlZ\eb\Z_lky ^ey

ijhba\h^kl\Z Zexfbgby� AZl_f ba hdbkb Zexfbgby� ijb ihfhsb

we_dljhebagh]h ijhp_kkZ� \uieZ\ey_lky Zexfbgbc�

GZb[hevr__ dhebq_kl\h ^\mhdbkb m]e_jh^Z \u^_ey_lky ijb j_Zdpbb

m]e_jh^gh]h Zgh^Z k hdbkvx Zexfbgby� gh g_dhlhjh_ __ dhebq_kl\h

h[jZam_lky ijb j_Zdpbb Zgh^Z k ^jm]bfb bklhqgbdZfb dbkehjh^Z

�hkh[_ggh k \ha^mohf�� Wlh ijhbkoh^bl g_ihkj_^kl\_ggh \

we_dljheba_jZo� beb ijb ij_^\Zjbl_evghf h[`b]_ (ijhdZeb\Zgbb�
we_dljh^h\ \ ijhp_kk_ bo ijhba\h^kl\Z gZ Zexfbgb_\uo aZ\h^Zo�
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2 . 1 3 . 4 . 1 F_ l h ^ h e h ] b y � h p _ g d b � w f b k k b b

C O 2

Jy^ �D

?keb ba\_klgh dhebq_kl\h \hkklZgh\bl_ey� kf� jZa^_e �������

Jy^ �E
?keb hlkmlkl\m_l bgnhjfZpby h dhebq_kl\_ \hkklZgh\bl_ey� wfbkkbb

CO2 fh`gh hij_^_eblv ih h[t_fm ijhba\h^kl\Z i_j\bqgh]h f_lZeeZ b

m^_evghfm ihlj_[e_gbx m]e_jh^Z� Dhwnnbpb_glu wfbkkbb &22

ij_^eZ]Zxlky \ lZ[ebp_ �����

L:;EBP: 2-18
DHWNNBPB?GLU WFBKKBBCO2IJB IJHBA<H>KL<? I?J<BQGH=H

:EXFBGBY (LHGG/LHGGM IJH>MDL:)

=Za Ijhp_kk Kh^_j[_j]Z Ijhp_kk k ij_^\Zjbl_evgh

h[h``_ggufb Zgh^Zfb

CO2 1,8 1,5

2 . 1 3 . 4 . 2 F_l h ^ h e h ] b y � h p _ g db � w fb k k b c

INM

<\ _ ^ _ g b _

Ba\_klgh� qlh ^\Z INM� l_ljZnlhjf_lZg �&)4� b ]_dkZnlhjwlZg �&2F6),
\u^_eyxlky \ ijhp_kk_ i_j\bqghc ieZ\db Zexfbgby�

Jy^ �D � Baf_j_gb_ wfbkkbc

LZd dZd wfbkkbb &)4 b &2F6 kms_kl\_ggh baf_gyxlky \ aZ\bkbfhklb hl

lbiZ i_qb� \uieZ\eyxs_c Zexfbgbc� hl dhgkljmdpbb we_dljhebaguo

yq__d b iZjZf_ljh\ Zgh^guo ijhp_kkh\ �:?�� lh hp_gdb mjh\g_c

wfbkkbb [m^ml bf_lv agZqbl_evgmx g_hij_^_e_gghklv ^h lh]h \j_f_gb�

ihdZ g_ [m^ml ijh\_^_gu bo baf_j_gby g_ihkj_^kl\_ggh gZ

ijhba\h^kl\_�

Jy^ �E � JZkq_lu wfbkkbc

Ba\_klgh� qlh ijh\_^_gb_ baf_j_gbc � ijhp_kk ^hjh]hklhysbc b

lj_[mxsbc [hevrbo aZljZl \j_f_gb� ?keb ^ey wlh]h g_l \hafh`ghklb�

lh ke_^m_l k^_eZlv jZkq_l gZ hkgh\Zgbb iZjZf_ljh\ Zgh^guo ijhp_kkh\

�bo qZklhlu b ^ebl_evghklb�� J_dhf_g^m_lky jZkkqblu\Zlv wfbkkbb &)4

ijb Zgh^guo ijhp_kkZo ^ebl_evghklvx [he__ � fbgml ke_^mxsbf

h[jZahf�

JY> 1a

Jy^ �D y\ey_lky ij_^ihqlbl_evghc

f_lh^heh]b_c� >he`gu ij_^ijb�

gbfZlvky mkbeby� qlh[u ihemqblv

^Zggu_ baf_j_gbc�
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d] &)4�lhggm $O  ����� [ �S � &(� [ $() [ $('

]^_�

p = kj_^g__ agZq_gb_ njZdpbb �^heb� &)4 \

]Za_� gZoh^ys_fky \ i_qb� dh]^Z b^ml

Zgh^gu_ ijhp_kku

Ijhp_kk k

ij_^\Zjbl_evgh

h[h``_ggufb

Zgh^Zfb� S

= 0,08  (8%)

Ijhp_kk

Kh^_j[_j]Z� S = 0,04  (4%)
CE = l_dmsZy wnn_dlb\ghklv �\ujZ`_ggZy dZd

^hey� Z g_ \ ijhp_gl�

AEF = qbkeh Zgh^guo ijhp_kkh\ gZ h^gm i_qv \

^_gv

AED = ijh^he`bl_evghklv Zgh^gh]h ijhp_kkZ

\ fbgmlZo

< dZq_kl\_ lbih\h]h agZq_gby j_dhf_g^m_lky kqblZlv� qlh wfbkkby &2F6

jZ\gZ ���� hl wfbkkbb &)4.

L:;EBP: 2-19
LBIH<U? I:J:F?LJU >EY HP?GDB WFBKKBBCF4BC2F6 IJB IJHBA<H>KL<?

:EXFBGBY

CF4 C2F6
Lbi yq_cdb Ihklhyg�

guc

fgh`b�

l_ev

kj_^g__

agZq_gb_ ^heb

CF4 \ ]Za_�

gZoh^ys_fky \

i_qb� \h \j_fy

h[jZ[hldb

Zgh^h\

Ihklhyg�

guc

fgh`b�

l_ev

kj_^g__

agZq_gb_ ^heb

C2F6 \ ]Za_�

gZoh^ys_fky \

i_qb� \h \j_fy

h[jZ[hldb

Zgh^h\

Ijhp_kk k

ij_^\Zjbl_evgh

h[h``_ggufb

Zgh^Zfb

1,698 0,08 0,1698 0,08

Ijhp_kk

Kh^_j[_j]Z

1,698 0,04 0,1698 0,04

Jy^ �F � Hp_gdZ wfbkkbc

Hp_gdb ke_^m_l bkihevah\Zlv lhevdh \ kemqZ_ hlkmlkl\by ^Zgguo

baf_j_gbc� Ke_^m_l \u[jZlv hij_^_e_ggu_ dhwnnbpb_glu wfbkkbb \

khhl\_lkl\bb k lbihf bkihevam_fhc l_ogheh]bb �dZd wlh ihdZaZgh \

lZ[ebp_ ����� b ijbf_gylv bo d h[t_fm ijhba\h^kl\Z i_j\bqgh]h

Zexfbgby \ j_]bhg_ ^ey dZ`^hc l_ogheh]bb� Ke_^mxs__ mjZ\g_gb_

fh`_l [ulv bkihevah\Zgh ^ey ihemq_gby hp_gdb ]h^h\uo wfbkkbc &)4

ijb ijbf_g_gbb lhc beb bghc l_ogheh]bb�
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Wfbkkby &)4 �d]�  ()�tech� �d] &)4 �lhggm $O� [ SS�tech� �lhgg�

]^_�

EF(tech) = dhwnnbpb_gl wfbkkbb ^ey l_ogheh]bb �ba

lZ[ebpu ������

pp(tech) = ijhba\h^kl\h i_j\bqgh]h Zexfbgby ih wlhc

l_ogheh]bb�

L:;EBP: 2-20
HP?GHQGU? >:GGU? IH WFBKKBYFCF4 HL I?Q?C >EY <UIE:<D?

:EXFBGBY IJB J:AEBQGUO L?OGHEH=BYO

Lbi l_ogheh]bb� ijbf_gy_fhc \

ieZ\bevghc i_qb

Ijhp_gl

fbjh\h]h

ijhba\h^kl\Z

d] &)4� lhggm

Al

Kh\j_f_ggu_ l_ogheh]bb

kij_^\Zjbl_evguf h[`b]hf

20 0,05

Ijhp_kk Kh^_j[_j]Z �]hjbahglZevguc� 11 1,0

;he__ klZju_ l_ogheh]bb

kij_^\Zjbl_evguf h[`b]hf

40 1,75

Ijhp_kk Kh^_j[_j]Z �\_jlbdZevguc� 29 2,0

Kj_^g_\a\_r_ggh_ agZq_gb_ ih \k_fm

fbjm

100 1,40

< dZq_kl\_ lbih\h]h agZq_gby j_dhf_g^m_lky kqblZlv� qlh wfbkkby &2F6

jZ\gZ ���� hl wfbkkbb &)4.

2 . 1 3 . 5 Ijhb a \ h ^ k l \ h � ^ j m ] b o �f_ l Z e e h \

2 . 1 3 . 5 . 1 F_l h ^ h e h ] b y � h p _ g db � w fb k k b c

C O 2

Jy^ �D

>Zgguc Jy^ \dexqZ_l \ k_[y ijhba\h^kl\h \k_o p\_lguo f_lZeeh\�

djhf_ Zexfbgby� F_lZeeu fh]ml ijhba\h^blvky k bkihevah\Zgb_f

m]e_jh^Z dZd \hkklZgh\bl_ey beb ijb ihfhsb ^jm]bo l_ogheh]bc�

?keb ba\_klgh dhebq_kl\h \hkklZgh\bl_ey� bkihevam_fh]h \

l_ogheh]bq_kdbo ijhp_kkZo� kf� jZa^_e �������

Jy^ �E

G_dhlhju_ ijhp_kku ihemq_gby f_lZeeZ b^ml [_a bkihevah\Zgby

m]e_jh^hkh^_j`Zsbo \hkklZgh\bl_e_c� <hafh`gmx wfbkkbx KH2

ke_^m_l hp_gb\Zlv bkoh^y ba obfbq_kdh]h khklZ\Z jm^u b hkhk[_gghkl_c

ijbf_gy_fuo l_ogheh]bc� Lbih\u_ dhwnnbpb_glu wfbkkbb ^ey lZdbo

ijhp_kkh\ \ gZklhys__ \j_fy hlkmlkl\mxl� H[ahj ijhp_kkh\ ijb\_^_g \

lZ[ebp_ �����

JM>U < <B>? M=E?DBKEUO KHE?C

< kemqZ_� dh]^Z fZ]gbc b ^jm]b_

f_lZeeu kh^_j`Zlky \ jm^_ \ \b^_

m]e_dbkeuo khe_c� g_h[oh^bfh� \

^hiheg_gb_ d mq_lm dhdkZ�

bkihevam_fh]h� dZd \hkklZgh\b�

l_ev� jZkkqblu\Zlv m]e_jh^� \u^_�

eb\rbcky ba jm^u ijb

ijhba\h^kl\_ f_lZeeZ�
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L:;EBP: 2-22
IJHBA<H>KL<?GGU? IJHP?KKU >EY G?DHLHJUOF?L:EEH<

F_lZe Hkgh\gZy jm^Z �jm^u� <hkklZgh\e_�

gb_ m]e_jh^hf

We_dljheba �[_a m]e_jh^Z�

Ojhfa FeCr2O4, PbCrO4 x
F_^v Cu2S, CuFeS2, Cu22� m]e_dbkeZy

khev

x

Ahehlh Au x
K\bg_p PbS x
FZ]gbc M]e_dbkeZy khev x x
Jlmlv HgS
Fheb[^_g MoS2
Gbd_ev NiS, NiO x x
IeZlbgZ Pt, PtS
Dj_fgbcb SiO2, Si-O-alkali x
K_j_[jh Ag2S, Ag
Heh\h SnO2 x
LblZg TiO2, FeTiO3 xc

<hevnjZf WO3
MjZg UxOy
Pbgd ZnS, ZnCO3 x x
aKf� lZd`_ ijhba\h^kl\h n_jjhkieZ\h\�
b Kf� lZd`_ ijhba\h^kl\h n_jjhkieZ\h\ b dZj[b^Z�
c>\moklmi_gqZluc ijhp_kk \hkklZgh\e_gby� \dexqZy kgZqZeZ & � &O2� aZl_f0J�

2 . 1 3 . 6 Bki h e v a h \ Z g b _ � 6 ) 6 � \ � eb l _ c guo

p _ o Z o � ijb � ij h b a \ h ^ k l \ _ � Z exfb �

gb y �b �fZ ] gb y

2 . 1 3 . 6 . 1 F_l h ^ h e h ] b y � h p _ g db � w fb k k b b � 6 ) 6

< Zexfbgb_\hc ijhfure_gghklb 6)6 bkihevam_lky lhevdh dZd

bahebjmxsbc ]Za ^ey ki_pbZevguo \b^h\ ebl_cgh]h ijhba\h^kl\Z�

Ihkdhevdm 6)6 g_ \klmiZ_l \ obfbq_kdb_ j_Zdpbb� wfbkkbb 6)6 ^he`gu

[ulv jZ\gu ihlj_[e_gbx�

Wfbkkbb 6)6  Ihlj_[e_gbx 6)6 \ ebl_cguo p_oZo ih ijhba\h^kl\m

fZ]gby b Zexfbgby

A Z i h e g _ g b _ � J Z [ h q _ ] h � e b k l Z

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 2-11
IJHBA<H>KL<H F?L:EEH<.

R : = � H P ? G D : W F B K K B B C O 2  � J Y > 1 a

1 Hp_gbl_ fZkkm \hkklZgh\bl_ey b \g_kbl_ ihemq_ggh_ agZq_gb_ \

dhehgdm $ \ lhggZo�

<g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb

�lZ[ebpZ ����� \ lhggZo &22�lhggm \hkklZgh\bl_ey�
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3 Ijb gZebqbb bgnhjfZpbb hp_gbl_ kh^_j`Zgb_ m]e_jh^Z \ jm^_

�\ lhggZo� �&jm^Z� b hlgbfbl_ kh^_j`Zgb_ m]e_jh^Z \ f_lZee_ �\

lhggZo��&f_lZee�� Mfgh`vl_ j_amevlZl gZ ���� b \g_kbl_

ijhba\_^_gb_ \ dhehgdm &�

Ijb hlkmlkl\bb wlhc bgnhjfZpbb j_amevlZlu \ dhehgd_ $ b

dhehgd_ % [m^ml ^hklZlhqgufb ^ey i_j\bqghc hp_gdb wfbkkbc�

4 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ % b

ijb[Z\vl_ ^Zggu_ ba dhehgdb & �_keb hgb bf_xlky�� qlh[u

ihemqblv wfbkkbx \ lhggZo &22� <g_kbl_ j_amevlZl \ dhehgdm

D.

5 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� b \g_kbl_ ihemq_ggh_ agZq_gb_ \ dhehgdm (�

Jy^ �E � ijhba\h^kl\h qm]mgZ b klZeb

R : = � H P ? G D : W F B K K B B C O 2

1 Hp_gbl_ dhebq_kl\h ijhba\_^_ggh]h qm]mgZ beb klZeb b \g_kbl_

ihemq_ggh_ agZq_gb_ \ dhehgdm $ �\ lhggZo��

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb

�lZ[ebpZ ����� \ lhggZo &22 gZ lhggm ijhba\_^_ggh]h qm]mgZ

beb klZeb�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb \ lhggZo CO2, \g_kbl_ ihemq_ggh_ agZq_gb_ \
dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ ��3� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� b \g_kbl_ j_amevlZl \ dhehgdm '�

Jy^ �E � ijhba\h^kl\h n_jjhkieZ\h\

R : = � H P ? G D : W F B K K B B C O 2 H L

N ? J J H K I E : < H <

1 Hp_gbl_ dhebq_kl\h ijhba\_^_gguo n_jjhkieZ\h\ b \g_kbl_

ihemq_ggh_ agZq_gb_ \ dhehgdm $ �\ lhggZo��

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb

�lZ[ebpZ ����� \ lhggZo &22 gZ lhggm n_jjhkieZ\h\�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb \ lhggZo &22� \g_kbl_ ihemq_ggh_ agZq_gb_ \

dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� b \g_kbl_ j_amevlZl \ dhehgdm '�
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Jy^ �E � ijhba\h^kl\h Zexfbgby

R : = � H P ? G D : W F B K K B B C O 2 H L

: E XF B G B Y J Y > 1 b

1 Hp_gbl_ dhebq_kl\h ijhba\_^_ggh]h Zexfbgby b \g_kbl_

j_amevlZl \ dhehgdm $ �\ lhggZo��

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb

�lZ[ebpZ ����� \ lhggZo &22 gZ lhggm ijhba\_^_ggh]h

Zexfbgby�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb \ lhggZo &22� b \g_kbl_ j_amevlZl \

dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &22� b \g_kbl_ j_amevlZl \ dhehgdm '�

Jy^ �D � hkgh\Zgguc gZ baf_j_gbyo

G_h[oh^bfh ij_^ijbgbfZlv \k_ \hafh`gu_ mkbeby ^ey ihemq_gby

^Zgguo baf_j_gbc� lZd dZd dhwnnbpb_glu wfbkkbc bf_xl \ukhdmx

g_hij_^_e_gghklv�

Jy^ �E � hkgh\Zgguc gZ ih^kq_l_ Zgh^guo ijhp_kkh\

< lZ[ebp_ ���� ijb\h^ylky lbibqgu_ ^Zggu_ ^ey bkihevah\Zgby \

Jy^_ ,E�

R : = B 5  B � H P ? G D : W F B K K B B INM

1 <g_kbl_ lbi yq_cdb \ dhehgdm $�

2 Hp_gbl_ dhebq_kl\h ijhba\_^_ggh]h Zexfbgby b \g_kbl_

j_amevlZl \ dhehgdm % \ lhggZo�

3 <g_kbl_ \ dhehgdm K khhl\_lkl\mxsbc ihklhygguc fgh`bl_ev

mjZ\g_gby ^ey wfbkkbc &)4 b &2F6 ijb ijhba\h^kl\_ Zexfbgby�

lZ[ebpZ �����

4 <g_kbl_ \ dhehgdm ' kj_^g__ agZq_gb_ ^heb ]ZaZ \ i_qb ijb

Zgh^ghf ijhp_kk_� ^ey &)4 beb &2F6 �lZ[ebpZ ������

5 <g_kbl_ agZq_gb_ l_dms_c wnn_dlb\ghklb �^hey� \ dhehgdm (�

6 <g_kbl_ dhebq_kl\h Zgh^guo ijhp_kkh\ \ ^_gv \ dhehgdm )�

7 <g_kbl_ ijh^he`bl_evghklv Zgh^guo ijhp_kkh\ \ fbgmlZo \

dhehgdm *�

8 I_j_fgh`vl_ agZq_gby \ dhehgdZo hl % ^h *� qlh[u ihemqblv

wfbkkbb &)4 beb &2F6 \ d]� b \g_kbl_ j_amevlZl \ dhehgdm +�

9 JZa^_ebl_ agZq_gb_ \ dhehgd_ + gZ ��6� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu &)4 beb &2F6� b \g_kbl_ j_amevlZl \

dhehgdm ,�
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Jy^ �F � hkgh\Zgguc gZ ijhba\h^kl\_ Zexfbgby

Ke_^mxsbc f_lh^�RZ] �� ke_^m_l bkihevah\Zlv lhevdh \ kemqZ_

hlkmlkl\by ^Zgguo baf_j_gbc�

R : = � H P ? G D : W F B K K B B C F 4

1 Hp_gbl_ dhebq_kl\h ijhba\_^_ggh]h Zexfbgby b \g_kbl_

j_amevlZl \ dhehgdm $ �\ lhggZo��

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb

�lZ[ebpZ ����� \ d] &)4 gZ lhggm ijhba\_^_ggh]h Zexfbgby�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb \ d]� b \g_kbl_ j_amevlZl \ dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ ��6� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu� b \g_kbl_ j_amevlZl \ dhehgdm '�

Ke_^mxsbc f_lh^� RZ] �� ke_^m_l bkihevah\Zlv lhevdh \ lhf kemqZ_�

_keb g_l ^Zgguo baf_j_gbc� Ij_^iheZ]Z_lky� qlh wfbkkbb &2F6

khklZ\eyxl ijb[ebabl_evgh �� ijhp_glh\ hl wfbkkbb &)4.

R : = � H P ? G D : W F B K K B B C 2 F 6

1 I_j_g_kbl_ mklZgh\e_ggmx <Zfb \_ebqbgm wfbkkbb &)4 \

]b]Z]jZffZo ba dhehgdb ' ebklZ � \ dhehgdm $ ebklZ ��

2 <g_kbl_ \ dhehgdm < dhwnnbpb_gl � khhlghr_gb_ wfbkkbc &2F6

b &)4  (0,1).

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb \ ]b]Z]jZffZo� \g_kbl_ j_amevlZl \

dhehgdm C.

R : = � H P ? G D : W F B K K B B S F6

1 Hp_gbl_ ihlj_[e_gb_ 6)6 \ ebl_cghf ijhba\h^kl\_ fZ]gby b

Zexfbgby b \g_kbl_ j_amevlZl \ dhehgdm $ \ lhggZo�

2 Wlh agZq_gb_ kqblZ_lky jZ\guf wfbkkbb 6)6� <g_kbl_ wlh

agZq_gb_ \ dhehgdm < �\ lhggZo��

3 JZa^_ebl_ agZq_gb_ \ dhehgd_ % gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu� b \g_kbl_ j_amevlZl \ dhehgdm &�

2 . 1 4 P_eexeh agh �[mfZ`gZy �ijhfure_ggh klv

<\ _ ^ _ g b _

Ijhba\h^kl\h p_eexehau b [mfZ]b \dexqZ_l \ k_[y ljb wlZiZ hkgh\gh]h

ijhp_kkZ� \ZjdZ p_eexehau� hl[_eb\Zgb_ b ijhba\h^kl\h [mfZ]b� Lbi

\Zjdb p_eexehau b h[t_f hl[_eb\Zgby h[uqgh aZ\bkbl hl \b^Z kujvy b

lj_[m_fh]h dZq_kl\Z dhg_qgh]h ijh^mdlZ�
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Kms_kl\m_l ^\Z hkgh\guo ijhp_kkZ� gZb[he__ rbjhdh bkihevam_fuc

ijhp_kk \Zjdb p_eexehau � FmevnZlguc DjZnl �Kraft) ijhp_kk b

kmevnblgZy \ZjdZ p_eexehau� Kmevnblgh_ ijhba\h^kl\h p_eexehau

fh`_l ih^jZa^_eylvky gZ dbkehlguc kmevnblguc ijhp_kk b

g_cljZevguc kmevnblguc ihemobfbq_kdbc ijhp_kk�

F_lh^heh]by F=WBD kh^_j`bl f_lh^bdm hp_gdb \u[jhkh\ 12x� GFM�
&2 b 622 � < ^Zgghc i_j\hc \_jkbb jhkkbckdh]h Jmdh\h^kl\Z wlZ

f_lh^bdZ g_ ijb\h^blky� lZd dZd gZ ^Zgguc fhf_gl Jmdh\h^kl\h

jZkkfZljb\Z_l lhevdh ]Zau� ih^iZ^Zxsb_ ih^ Dbhlkdbc ijhlhdhe�

2 . 1 5 Ijhba\h^ kl\h � ibs_\uo � ijh^mdlh\ � b

gZibldh\

<\ _ ^ _ g b _

Ijb ijhba\h^kl\_ Zedh]hevguo gZibldh\� ba^_ebc oe_[hi_dZjghc

ijhfure_gghklb b ^jm]bo ibs_\uo ijh^mdlh\ ijhbkoh^yl wfbkkbb

GFM<�

< ^Zgghc i_j\hc \_jkbb jhkkbckdh]h Jmdh\h^kl\Z wlZ f_lh^bdZ g_

ijb\h^blky� lZd dZd gZ ^Zgguc fhf_gl Jmdh\h^kl\h jZkkfZljb\Z_l

lhevdh ]Zau� ih^iZ^Zxsb_ ih^ Dbhlkdbc ijhlhdhe�

2 . 1 6 Ijhba\h^ kl\h �nlhjm ]e _jh^h\ �b

] _dkZnlhjb^Z � k _ju

<\ _ ^ _ g b _

Wfbkkbb fh]ml [ulv ih[hqguf ijh^mdlhf ijhba\h^kl\Z ^jm]hc

obfbq_kdhc ijh^mdpbb �hj]Zgbah\Zggu_ \u[jhku�� beb fh]ml [ulv

k\yaZggu k ml_qdZfb nlhjm]e_jh^h\ b SF6 ijb bo ijhba\h^kl\_.

Bkl h qgbdb � ^ Z g guo

Lbi lj_[m_fuo ^Zgguo aZ\bkbl hl \Zrbo \hafh`ghkl_c ih k[hjm

^Zgguo b hl lj_[m_fhc lhqghklb� Ih mijhs_gghc f_lh^heh]bb� \

dhlhjhc bkihevamxlky dhwnnbpb_glu wfbkkbb� ke_^m_l ihemqblv

^Zggu_ obfbq_kdbo dhfiZgbc h[ h[t_f_ ijhba\h^kl\Z� >ey [he__

^_lZevgh]h ih^oh^Z lj_[m_lky dhgdj_lgZy bgnhjfZpby h[ wfbkkbyo \

j_amevlZl_ ^_yl_evghklb ij_^ijbylbc�

2 . 1 6 . 1 F_l h ^ h e h ] b y � h p _ g db � w fb k k b c

i h [ h q guo �ij h ^ m d l h \

Ihykgbf f_lh^heh]bx gZ ijbf_j_� KqblZ_lky� qlh \u^_e_gb_ +)&����

dZd ih[hqgh]h ijh^mdlZ ijb ijhba\h^kl\_ +&)&���� \ gZklhys__ \j_fy

khklZ\ey_l � ijhp_glZ hl ijhba\h^kl\Z +&)&��� �\ ij_^iheh`_gbb� qlh

M=E?JH> ;BHEH=BQ?KDH=H

IJHBKOH@>?GBY

Wfbkkbb ^\mhdbkb m]e_jh^Z ijb

g_dhlhjuo ijhp_kkZo ijhba\h^kl\Z

ijh^h\hevkl\by b gZibldh\�

\dexqZy jZklbl_evgh_ fZkeh b

lZ[Zd� a^_kv g_ jZkkfZljb\Zxlky�

Hgb k\yaZgu k bkihevah\Zgb_f

m]e_jh^Z [bheh]bq_kdh]h ijhbk�

oh`^_gby� dhlhjuc \ ^Zgghc ]eZ\_

kqblZ_lky g_ \_^msbf d g_llh

wfbkkbyf &22.
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g_ ijbgbfZxlky gbdZdb_ f_ju ih kgb`_gbx beb meZ\eb\Zgbx wfbkkbc��

Ihwlhfm ijhkl_crbf \ZjbZglhf hp_gdb y\ey_lky mfgh`_gb_ \k_]h

h[t_fZ ijhba\h^kl\Z +&)&��� gZ ����� ?keb \u^_eyxsbcky +)&���

meZ\eb\Z_lky ba \u[jhkh\ b g_ ihklmiZ_l \ Zlfhkn_jm� lh wlh

h[klhyl_evkl\h ke_^m_l mq_klv iml_f mfgh`_gby wfbkkbb gZ

khhl\_lkl\mxsbc dhwnnbpb_gl� �KZf +&)&��� g_ y\ey_lky iZjgbdh\uf

]Zahf� ih^iZ^Zxsbf ih^ JZfhqgmx dhg\_gpbx beb Dbhlkdbc ijhlhdhe�

b \ ^Zgghf Jmdh\h^kl\_ g_ jZkkfZljb\Z_lky��

2 . 1 6 . 2 F_l h ^ h e h ] b y � h p _ g db � w fb k k b c �

k \ y a Z g guo � k � m l _ q d h c � ] Z a h \

Wfbkkbb� k\yaZggu_ k ml_qdhc ]Zah\� fh]ml ijhbkoh^blv dZd \ ijhp_kk_

ijhba\h^kl\Z� lZd b \ ijhp_kk_ ljZgkihjlbjh\db� < wlhf jZa^_e_ g_

jZkkfZljb\Zxlky wfbkkbb� k\yaZggu_ k ml_qdhc ]Zah\ ijb

bkihevah\Zgbb kh^_j`Zs_c bo ijh^mdpbb b h[hjm^h\Zgby� lZd dZd wlb

wfbkkbb hlghkylky d jZa^_em� ihk\ys_gghfm ihlj_[e_gbx �kf� ������

>ey nlhjm]e_jh^h\ �ih^ ^Zgguf l_jfbghf ihgbfZxlky \_s_kl\Z�

dhlhju_ \oh^yl \ kibkhd =NM b INM� ih^e_`Zsbo mq_lm \ jZfdZo

JDBD� kf� lZ[ebpm ����:�� \_ebqbgZ wfbkkbc� k\yaZgguo k ml_qdhc

]Zah\� [ueZ hp_g_gZ ijbf_jgh \ ��� ijhp_glZ hl h[s_]h ijhba\_^_ggh]h

dhebq_kl\Z dZ`^h]h obfbq_kdh]h kh_^bg_gby�

Wlhl dhwnnbpb_gl beb ih^h[gh_ _fm agZq_gb_� hij_^_e_ggh_ k mq_lhf

h[klhyl_evkl\ dhgdj_lghc kljZgu beb j_]bhgZ� fh`_l [ulv

bkihevah\Zgh ^ey hp_gdb gZpbhgZevguo wfbkkbc ijb ml_qdZo =NM b

INM� k\yaZgguo k ijhba\h^kl\hf�

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

< ^Zgghf ih^fh^me_ ^ey aZibkb ^Zgguo bkihevamcl_ J:;HQBC EBKL 2-14
IJHBA<H>KL<H NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU - IH IJH>MDL:F -
=NM BINM.

H[jZlbl_ \gbfZgb_� qlh ij_^klZ\e_g lhevdh f_lh^ Jy^Z ,� Ijb gZebqbb

^Zgguo ij_^ihqlbl_evgh bkihevah\Zlv f_lh^ Jy^Z ��

R : = � H P ? G D : W F B K K B C = N M B INM

1 Hp_gbl_ h[s__ _`_]h^gh_ dhebq_kl\h ijhba\_^_gguo

nlhjm]e_jh^h\ \ lhggZo ih dhgdj_lguf kh_^bg_gbyf b \g_kbl_

j_amevlZlu \ khhl\_lkl\mxsmx yq_cdm dhehgdb $�

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb \

dbeh]jZffZo hij_^_e_gguo =NM beb INM gZ lhggm

ijhba\h^kl\Z nlhjm]e_jh^h\�

3 Mfgh`vl_ agZq_gby \ dhehgd_ $ gZ agZq_gby \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb nlhjm]e_jh^h\ \ dbeh]jZffZo� b \g_kbl_

j_amevlZlu \ dhehgdm &�

4 JZa^_ebl_ agZq_gby \ dhehgd_ & gZ ��6� qlh[u ij_h[jZah\Zlv bo

]b]Z]jZffu =NM beb INM� b \g_kbl_ j_amevlZl \ dhehgdm '�
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L:;EBP: ����:
IHL?GPB:EU =EH;:EVGH=H IHL?IE?GBY �I=I� >EY J:AEBQGUO =:AH<

IZjgbdh\uc ]Za Obfbq_kdZy nhjfmeZ GWP

>\mhdbkv m]e_jh^Z CO2 1

F_lZg CH4 21

AZdbkv ZahlZ N2O 310

=b^jhnlhjm]e_jh^u �=NM�

HFC-23 CHF3 11700

HFC-32 CH2F2 650

HFC-41 CH3F 150

HFC-43-10mee C5H2F10 1300

HFC-125 C2HF5 2800

HFC-134 C2H2F4(CHF2CHF2) 1000

HFC-134a C2H2F4(CH2FCF3) 1300

HFC-152a C2H4F2(CH3CHF2) 140

HFC-143 C2H2F3 (CHF2CH2F) 300

HFC-143a C3H3F3 (CF3CH3) 3800

HFC-227ea C3HF7 2900

HFC-236fa C3H2F6 6300

HFC-245ca C3H3F5 560

I_jnlhjm]e_jh^u �INM�

I_jnlhjf_lZg CF4 6500

I_jnlhjwlZg C2F6 9200

I_jnlhjijhiZg C3F7 7000

I_jnlhj[mlZg C4F10 7000

I_jnlhjpbdeh[mlZg c-C4F8 8700

I_jnlhji_glZg C5F12 7500

I_jnlhj]_dkZg C6F14 7400

=_dkZnlhjb^ k_ju SF6 23900

Ijb\_^_ggu_ a^_kv dhwnnbpb_glu hkgh\Zgu gZ ����e_lg_f bgl_j\Ze_

\ha^_ckl\by ]Zah\ �lh _klv hlghkbl_evghf iZjgbdh\hf wnn_dl_�

ijhba\_^_gghf wfbkkb_c _^bgbpu fZkku ]ZaZ aZ ��� e_l ij_[u\Zgby \

Zlfhkn_j_�� hgb ijb\_^_gu \h <lhjhf Hp_ghqghf >hdeZ^_ F=WBD Z

lZd`_ \ ^hdmf_gl_ JDBD )&&&�6%67$��������$GG��� Ih hij_^_e_gbx� aZ

_^bgbpm I=I ijbgyl wnn_dl� ijhba\h^bfuc KH2.

R : = � H P ? G D : W F B K K B C = N M B INM

1 Hp_gbl_ h[s__ _`_]h^gh_ dhebq_kl\h ijhba\_^_gguo

nlhjm]e_jh^h\ \ lhggZo ih dhgdj_lguf \_s_kl\Zf �kf� LZ[e� ��

��:� b \g_kbl_ j_amevlZlu \ khhl\_lkl\mxsmx yq_cdm dhehgdb

 A.



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 2 7

2 <g_kbl_ \ dhehgdm % khhl\_lkl\mxsbc dhwnnbpb_gl wfbkkbb \

dbeh]jZffZo =NM beb INM gZ lhggm ijhba\_^_gguo

nlhjm]e_jh^h\�

3 Mfgh`vl_ agZq_gby \ dhehgd_ $ gZ agZq_gby \ dhehgd_ %� qlh[u

ihemqblv wfbkkbb nlhjm]e_jh^h\ \ dbeh]jZffZo� b \g_kbl_

j_amevlZlu \ dhehgdm &�

4 JZa^_ebl_ agZq_gby \ dhehgd_ & gZ ��6� qlh[u ij_h[jZah\Zlv bo

\ ]b]Z]jZffu =NM beb INM� b \g_kbl_ j_amevlZl \ dhehgdm '�

2 . 1 7 Bkihev ah\Zgb_ �nlhjm ]e _jh^h\ �b

] _dkZnlhjb^Z � k _ju

<\ _ ^ _ g b _

LZdb_ \_s_kl\Z dZd =NM� INM b 6)6 ^hklZlhqgh \Z`gu� lZd dZd hgb

h[eZ^Zxl \ukhdbfb ihl_gpbZeZfb ]eh[Zevgh]h ihl_ie_gby �I=I) b

^ebl_evgh_ \j_fy fh]ml gZoh^blvky \ Zlfhkn_j_�

Kh\j_f_ggh_ b h`b^Z_fh_ \ [m^ms_f ijbf_g_gb_ =NM b INM

\dexqZ_l�

- hoeZ`^_gb_� aZfhjZ`b\Zgb_� b dhg^bpbhgbjh\Zgb_ \ha^moZ;

- h]g_lmr_gb_ b aZsblZ hl \aju\h\;

- Zwjhaheb;

- hqbsZxsb_ jZkl\hjbl_eb;

- i_ghh[jZamxsb_ \_s_kl\Z;

- ^jm]b_ \b^u ijbf_g_gby1.

Hkgh\gh_ bkihevah\Zgb_ 6)6 \dexqZ_l�

- ]Zahbaheypbhggu_ i_j_dexqZl_eb b k_l_\u_ ij_ju\Zl_eb;

- h]g_lmrbl_eb b kbkl_fu \aju\haZsblu;

- ^jm]b_ \b^u ijbf_g_gby2.

< lZ[ebp_ ����: ijb\h^blky kibkhd gZb[he__ \Z`guo =NM b INM� b

ihl_gpbZeu ]eh[Zevgh]h ihl_ie_gby hlghkbl_evgh &22 �^ey ����e_lg_]h

\j_f_ggh] ]hjbahglZ��

Bkl h qgbdb � ^ Z g guo

Lbi lj_[m_fuo ^Zgguo aZ\bkbl hl \Zrbo \hafh`ghkl_c ih k[hjm

^Zgguo b hl lj_[m_fhc lhqghklb� DZd fbgbfmf� lj_[mxlky ^Zggu_ h

dhebq_kl\_ bfihjlbjh\Zgguo �\\_a_gguo� b wdkihjlbjh\Zgguo

                                                          

     1 =NM b INM fh]ml bkihevah\Zlvky \ h[hjm^h\Zgbb ^ey kl_�

jbebaZpbb� \ dZq_kl\_ jZkl\hjbl_e_c ijb ijhba\h^kl\_ de_xsbo

\_s_kl\� ihdjh\guo fZl_jbZeh\� q_jgbe b djZkhd�

     2 SF6 fh`_l ijbf_gylvky \ dZq_kl\_ bahebjmxs_]h fZl_jbZeZ�

ljZkk_jZ� ^_l_dlhjZ ml_q_d b \ jZaebqguo h[eZklyo we_dljhl_ogbdb b

we_dljhgbdb� Ih \hijhkZf ihlj_[e_gby SF6 ijb ijhba\h^kl\_ fZ]gby b
Zexfbgby kf� jZa^_e 2.13.6.1.

FHGJ?:EVKDBC IJHLHDHE

I_j_qbke_ggu_ \ LZ[e� ����: =NM

b INM g_ dhgljhebjmxlky

Fhgj_Zevkdbf ijhlhdhehf h

aZsbl_ hahgh\h]h kehy� ihkdhevdm

hgb g_ \ebyxl gZ ijhp_kk

bklhs_gby kljZlhkn_jgh]h hahgZ�
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�\u\_a_gguo� \ qbklhf \b^_ nlhjm]e_jh^h\ b 6)6 b ^Zggu_ ih bo

ijhba\h^kl\m� >ey ke_^mxs_]h mjh\gy lj_[mxlky ^Zggu_ h dhebq_kl\_

wlbo fZl_jbZeh\ \h \\habfuo b \u\habfuo ijh^mdlZo� >Zggu_ ih

ijhba\h^kl\m b wdkihjlm obfbq_kdbo \_s_kl\ \ qbklhf \b^_ fh`gh

ihemqblv \ obfbq_kdbo dhfiZgbyo beb gZ ij_^ijbylbyo�

H[sZy �f_ l h ^ h e h ] b y

< khhl\_lkl\bb k f_lh^heh]b_c Jy^Z , �D b E�� ihl_gpbZevgu_ wfbkkbb

dhgdj_lgh]h \_s_kl\Z jZ\gu _]h ]h^h\hfm g_llh ihlj_[e_gbx

�ijhba\h^kl\h fbgmk \u\ha�wdkihjl iexk bfihjl�\\ha� fbgmk

dhebq_kl\h wlh]h \_s_kl\Z meh\e_ggh]h �b aZl_f mlbebabjh\Zggh]h� aZ

]h^� <k_ ihlj_[ey_fh_ dhebq_kl\h �djhf_ meh\e_gghc b

mlbebabjh\Zgghc qZklb� [m^_l \ dhg_qghf blh]_ \ Zlfhkn_j_� lh _klv aZ

^hklZlhqgh ^ebl_evgh_ \j_fy �gZijbf_j� �� e_l� ihl_gpbZevgu_

wfbkkbb [m^ml jZ\gu nZdlbq_kdbf�

< f_lh^heh]bb Jy^Z � ijb hij_^_e_gbb nZdlbq_kdbo wfbkkbc ijb�

gbfZ_lky \h \gbfZgb_ aZiZa^u\Zgb_ f_`^m \j_f_g_f ihlj_[e_gby b

wfbkkb_c� dhlhjh_ fh`_l [ulv agZqbl_evguf ^ey g_dhlhjuo h[eZkl_c

ijbf_g_gby wlbo obfbq_kdbo \_s_kl\ �lZdbo dZd \ki_g_ggu_ ihjbklu_

fZl_jbZeu k aZdjulufb ihjZfb� oheh^bevgh_ h[hjm^h\Zgb_ b h]g_�

lmrbl_eb�� AZiZa^u\Zgb_ ijhbkoh^yl \ j_amevlZl_ lh]h� qlh \_s_kl\h

kh^_j`blky \ dZdhc�eb[h ijhba\h^bfhc ijh^mdpbb beb h[hjm^h\Zgbb� Z

aZl_f f_^e_ggh \u^_ey_lky aZ kq_l ml_q_d�

Hp_gdZ nZdlbq_kdbo wfbkkbc ^Z_l [he__ lhqgu_ agZq_gby aZ dhgdj_lgu_

]h^u� h^gZdh hgZ lj_[m_l [hevrh]h h[t_fZ ^hihegbl_evghc

bgnhjfZpbb�

Ijb\_^_ggZy gb`_ ijhp_^mjZ hp_gdb wfbkkbc =NM�INM lZd`_

ijbf_gbfZ b ^ey 6)6.

2 . 1 7 . 1 Mij hs_gg Z y � f _ l h ^ b d Z � h p _ g db

i h l _ g pb Z e v g h c � w fb k k b b

LZd dZd ]h^h\h_ g_llh � ihlj_[e_gb_ wlh ijhba\h^kl\h fbgmk \u\ha

iexk \\ha� lh ihemqZ_lky ke_^mxsZy jZkq_lgZy nhjfmeZ ^ey [Zah\h]h

f_lh^Z �Jy^ ,��

Ihl_gpbZevgu_ wfbkkbb  Ijhba\h^kl\h � <\ha ± <u\ha ±

JZajmr_gb_ �mlbebaZpby�

Wfbkkbb ijb ijhba\h^kl\_ =NM�INM b ^jm]bo ]Zeh]_ghm]e_jh^h\�

g_h[oh^bfh jZkkqblu\Zlv hl^_evgh� dZd hibku\Z_lky \ jZa^_e_ �����

Ih^ l_jfbghf ©ijhba\h^kl\hª a^_kv ihgbfZ_lky lhevdh ijhba\h^kl\h

gh\uo dhebq_kl\ \_s_kl\Z� Z g_ ih\lhjgh_ bkihevah\Zgb_ \_s_kl\Z�

meh\e_ggh]h ba \u[jhkh\ \ Zlfhkn_jm�

Kms_kl\m_l � \ZjbZglZ Jy^Z , �D b E�� dhlhju_ aZ\bkyl hl lh]h� dZdb_

kh^_j`Zsb_ky \ ijh^mdlZo =NM�INM ijbgbfZxlky \h \gbfZgb_�

Ij_^klZ\e_gu ^\Z \ZjbZglZ� lZd dZd h`b^Z_lky� qlh ih djZcg_c f_j_ \

l_q_gb_ [eb`Zcr_]h \j_f_gb fgh]b_ j_]bhgu fh]ml klhedgmlvky k

ljm^ghklyfb� dZkZxsbfbky gZebqby ^Zgguo� k\yaZgguo k \\hahf

IHL?GPB:EVGU? B N:DLBQ?KDB?
WFBKKBB

Wfbkkbb� k\yaZggu_ k ijhfur�

e_ggufb ijhp_kkZfb� fh]ml hij_�

^_eylvky ^\mfy imlyfb� dZd

ihl_gpbZevgu_ wfbkkbb� Jy^ � �D b

E�� b dZd nZdlbq_kdb_ wfbkkbb� Jy^

�� F_lh^heh]by Jy^Z �E [he__

ij_^ihqlbl_evgZ� q_f f_lh^heh]by

Jy^Z �D�
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�bfihjlhf� b \u\hahf �wdkihjlhf� kh^_j`Zsboky \ ijh^mdlZo

=NM�INM� F_lh^heh]by Jy^Z ,E y\ey_lky ij_^ihqlbl_evghc ^ey

bkihevah\Zgby� _keb� dhg_qgh� bf_xlky khhl\_lkl\mxsb_ ^Zggu_�

Jy^ �D

Ih f_lh^heh]bb Jy^Z ,D ijb jZkq_l_ ihl_gpbZevguo wfbkkbc

jZkkfZljb\Zxlky lhevdh \_s_kl\Z� \\_a_ggu_ b \u\_a_ggu_ \ qbklhf

\b^_� Ba jZkkfhlj_gby bkdexqZxlky \\_a_ggu_ b \u\_a_ggu_ \_s_kl\Z�

kh^_j`Zsb_ky \ ex[uo \b^Zo ijh^mdpbb b h[hjm^h\Zgby �gZijbf_j� \

oheh^bevgbdZo beb Zwjhahevguo [ZeehgqbdZo�� Ijbf_gyxlky

ke_^mxsb_ hij_^_e_gby�

<\ha  <\_a_ggu_ \ qbklhf \b^_ =NM�INM

<u\ha  <u\_a_ggu_ \ qbklhf \b^_ =NM�INM

Ijbf_g_gb_ f_lh^heh]bb Jy^Z ,D fh`_l ijb\_klb d g_^hhp_gd_ beb

i_j_hp_gd_ ihl_gpbZevguo wfbkkbc� \ aZ\bkbfhklb hl lh]h� qlh [m^_l

[hevr_� \\haZ beb \u\ha =NM�INM� kh^_j`Zsboky \ ijh^mdpbb b

h[hjm^h\Zgbb�

Jy^ �E

Jy^ �E y\ey_lky jZkrbj_gb_f Jy^Z �D b \dexqZ_l =NM�INM�

kh^_j`Zsb_ky \ jZaebqghc \\habfhc b \u\habfhc ijh^mdpbb b

h[hjm^h\Zgbb� Ijbf_gyxlky ke_^mxsb_ hij_^_e_gby�

<\ha = <\_a_ggh_ \ qbklhf \b^_ \_s_kl\h �

_]h dhebq_kl\h \h \\_a_gghc ijh^mdpbb b

h[hjm^h\Zgbb� kh^_j`Zs_f =NM�INM

<u\ha = <u\_a_ggh_ \ qbklhf \b^_ \_s_kl\h � _]h dhebq_kl\h

\ \u\_a_gghc ijh^mdpbb b h[hjm^h\Zgbb�

kh^_j`Zs_f =NM�INM

Ijh^mdpb_c b h[hjm^h\Zgb_f� dhlhju_ g_h[oh^bfh mqblu\Zlv�

y\eyxlky�

- oheh^bevgbdb b h[hjm^h\Zgb_ ^ey dhg^bpbhgbjh\Zgby \ha^moZ;

- \ki_g_ggu_ fZl_jbZeu k aZdjulufb ihjZfb;

- h]g_lmrbl_eb;

- jZkl\hjbl_eb.

- Zwjhahevgu_ [Zeehgu

< [hevr_c qZklb i_j_qbke_gghc ijh^mdpbb [m^ml bkihevah\Zlvky kf_kb

nlhjm]e_jh^h\� wfbkkbb dhlhjuo ^he`gu hij_^_eylvky jZa^_evgh ba�aZ

bo kbevgh jZaebqZxsboky ihl_gpbZeh\ ]eh[Zevgh]h ihl_ie_gby�

OHEH>BEVGBDB, H=G?LMRBL?EB
B J:KL<HJBL?EB

Oheh^bevgh_ h[hjm^h\Zgb_� h]g_-
lmrbl_eb b jZkl\hjbl_eb h[uqgh

kh^_j`Zl kf_kb =NM� INM� >heb

dZ`^h]h \_s_kl\Z ^he`gu

jZkkfZljb\Zlvky jZa^_evgh�

Oheh^bevguf h[hjm^h\Zgb_f

fh]ml [ulv oheh^bevgbdb� j_n-
jb`_jZlhju� fZrbgu ^ey ba]h�

lh\e_gby ev^Z� hdhggu_ dhg^bpb-
hg_ju� oheh^bevgu_ kiebl -
kbkl_fu� oheh^bevgu_ dZf_ju b

^j�

<KI?G?GGU?F:L?JB:EU

<ki_g_ggu_ fZl_jbZeu \dexqZxl

bahebjmxsb_ b g_bahebjmxsb_

ihjhieZklu \ \b^_ fZl_jbZeh\ b \

jZaebqghc ijh^mdpbb� lZdhc dZd

oheh^bevgbdb� baheypbhggu_

iZg_eb� jZkiuebl_eb� Z\lhfh�

[bevgu_ kb^_gvy� f_[_ev�

miZdh\hqgu_ fZl_jbZeu b ^j�
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2 . 1 7 . 2 > _ l Z e v g Z y � f _ l h ^ b d Z � h p _ g db

wfb k k b c

>_lZevgZy f_lh^bdZ �Jy^ ��� kh^_j`bl jZkq_lu nZdlbq_kdbo wfbkkbc

^ey dZ`^h]h hij_^_e_ggh]h \_s_kl\Z� GZklhysZy f_lh^bdZ y\ey_lky

ij_^ihqlbl_evghc ijb gZebqbb bkoh^guo ^Zgguo�

Ijb bkihevah\Zgbb ^Zgghc f_lh^bdb g_h[oh^bfh ijbf_gylv ih^oh^

�kgbam�\\_jo� �hl i_j\bqguo ^Zgguo d h[sbf� beb �k\_jom�\gba� �hl

h[sbo ^Zgguo d i_j\bqguf�� Ijb ih^oh^_ �kgbam�\\_jo�

jZkkqblu\Z_lky beb hp_gb\Z_lky ihlj_[e_gb_ dZ`^h]h hl^_evgh]h =NM

b INM gZ hkgh\_ ^Zgguo h dhebq_kl\_ _^bgbp h[hjm^h\Zgby beb \b^h\

_]h ijbf_g_gby gZ ^_lZevghf mjh\g_� gZijbf_j� j_njb`_jZlhju� ijhq__

klZpbhgZjgh_ oheh^bevgh_ h[hjm^h\Zgb_� h[hjm^h\Zgb_ ^ey

dhg^bpbhgbjh\Zgby \ha^moZ� jZaebqgu_ \b^u ihjbkluo fZl_jbZeh\ b

l�^�� qlh ^Z_l hkgh\m ^ey hp_gdb h[t_fZ wfbkkbc ijb jZkq_lZo� Ijb

ih^oh^_ �k\_jom�\gba� wfbkkbb hp_gb\Zxlky gZ hkgh\_ kljmdlmju

ihlj_[e_gby b oZjZdl_jbklbd wfbkkbc� k\yaZgguo k jZaebqgufb

ijhp_kkZfb b h[hjm^h\Zgb_f� lZd`_ mqblu\Z_lky l_dms__ h[kem`b\Zgb_

b ijZdlbdZ j_fhglguo jZ[hl�

< lZ[ebp_ ���� ijb\_^_gu ijbf_ju l_dms_]h jZkij_^_e_gby

bkihevah\Zgby =NM�INM f_`^m jZaebqgufb h[eZklyfb bo ijbf_g_gby

\ dhgdj_lguo kljZgZo� LZd dZd =NM b INM g_^Z\gh ihklmibeb gZ jughd

lh� khhl\_lkl\_ggh� k l_q_gb_f \j_f_gb� [m^_l f_gylvky ^hey dZ`^hc

h[eZklb bo ijbf_g_gby�

L:;EBP: 2-27
IJBF?JU J:KIJ?>?E?GBY =NM�INM IH H;E:KLYF IJBF?G?GBY (1994 =.)

KljZgZ HoeZ`^_gb_ b

aZfhjZ`b\Zgb_�

dhg^bpbhgbjh-
\Zgb_ \ha^moZ

I_gh�

h[jZah�

\Zgb_

JZkl\h�

jbl_eb

H]g_-
lmr_gb_

:wjhaheb >jm]b_

ijbf_g_�

gby

Ghj\_]by

R\_pby

<_ebdh[jb�

lZgby

99%

90%

76%

<1%

5%

12%

0%

0%

0%

<1%

0%

7%

0%

5%

5%

0%

0%

0%

< ex[hc mdZaZgghc h[eZklb ijbf_g_gby fh`_l bkihevah\Zlvky

g_kdhevdh \b^h\ =NM�INM� >he`gu [ulv kh[jZgu ^Zggu_ beb

\uiheg_gZ hp_gdZ dhebq_kl\Z ^ey dZ`^h]h bkihevah\Zggh]h =NM�INM�

A) Oheh^bevgh_ h[hjm^h\Zgb_ b dhg^bpbhg_ju

K p_evx hp_gdb wfbkkbc oheh^bevgh_ h[hjm^h\Zgb_ b kbkl_fu

dhg^bpbhgbjh\Zgby \ha^moZ ih^jZa^_eyxlky gZ ljb dZl_]hjbb� \

khhl\_lkl\bb k bo oZjZdl_jbklbdZfb wfbkkbc�
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i) [ulh\u_ oheh^bevgbdb b fhjhabevgbdb�

ii) ^jm]h_ klZpbhgZjgh_ oheh^bevgh_ h[hjm^h\Zgb_ b

dhg^bpbhg_ju� \dexqZy�

- gbadhl_fi_jZlmjgu_ ojZgbebsZ�

- oheh^bevgbdb ^ey ojZg_gby ibs_\uo ijh^mdlh\�

ij_^gZagZq_gguo ^ey ijh^Z`b�

- j_njb`_jZlhju� bkihevamxsb_ky \ ijhfure_gguo

ijhp_kkZo�

- dhff_jq_kdb_ b ijhfure_ggu_ mkljhckl\Z� lZdb_ dZd

Z\lhfZlu ^ey ijh^Z`b hoeZ`^_gguo lh\Zjh\� fhjhabevgbdb

^ey ba]hlh\e_gby ev^Z� h[hjm^h\Zgb_ ^ey \ufhjZ`b\Zgby

\eZ]b b hoeZ^bl_eb \h^u�

- j_njb`_jZlhju gZ ljZgkihjl_� \dexqZy ]jmah\u_

Z\lhfh[beb� ih_a^Z b km^Z k oheh^bevgufb dZf_jZfb� b

- dhff_jq_kdh_ b [ulh\h_ dhg^bpbhgbjh\Zgb_ \ha^moZ�

\dexqZy oheh^bevgh_ h[hjm^h\Zgb_� l_ieh\u_ gZkhku

�hoeZ^bl_eb�� hdhggu_ dhg^bpbhg_ju� p_gljZevgu_

dhg^bpbhg_ju \ha^moZ \ a^Zgbyo�

iii) fh[bevgu_ dhg^bpbhg_ju� bkihevam_fu_ ^ey hoeZ`^_gby

\ha^moZ \ iZkkZ`bjkdbo kZehgZo e_]dh\uo Z\lhfh[be_c�

]jmah\bdh\� Z\lh[mkh\ b ih_a^h\�

F_lh^u hp_gdb kj_^g_c \_ebqbgu wfbkkbb ih mdZaZgguf \ur_

k_dlhjZf ijb\h^ylky gb`_�

Hlghr_gb_ dhebq_kl\Z oeZ^Z]_glh\� \u^_eyxsboky \ ijhp_kk_ k[hjdb b

fhglZ`Z kbkl_f� d dhebq_kl\m aZijZ\e_gguo \ kbkl_fu oeZ^Z]_glh\

jZkkqblu\Z_lky ih ke_^mxs_c nhjfme_�

MJ:<G?GB? 1

E k[hjdZ� W = E aZijZ\e_gh, t x (k/100)

]^_�

Ek[hjdZ�l = wfbkkbb ijb ijhba\h^kl\_�k[hjd_ kbkl_f \ ]h^ W

EaZijZ\e�l = dhebq_kl\h oheh^bevguo Z]_glh\� aZijZ\e_ggh_ \

gh\u_ kbkl_fu \ ]h^ W

k = ml_qdZ ijb k[hjd_ \ ijhp_glZo hl aZijZ\e_ggh]h

dhebq_kl\Z

Wlh dhebq_kl\h �(aZijZ\e�l� ^he`gh \dexqZlv \k_ kbkl_fu� dhlhju_ [ueb

aZijZ\e_gu oheh^bevgufb kf_kyfb� \dexqZy l_� dhlhju_ k^_eZgu gZ

\u\ha� Kbkl_fu� dhlhju_ [ueb \\_a_gu ij_^\Zjbl_evgh aZijZ\e_ggufb�

g_ ^he`gu jZkkfZljb\Zlvky�

?`_]h^gu_ ml_qdb ijb wdkiemZlZpbb h[hjm^h\Zgby� \dexqZy ml_qdb

ijb h[kem`b\Zgbb� jZkkqblu\Zxl ih nhjfme_ �

MJ:<G?GB? 2

E wdkiemZlZpby, t = E ojZg_gb_, t x (x/100)

]^_�

Ewdkie�� l = dhebq_kl\h =NM�INM� \u^_eyxsboky \h \j_fy

wdkiemZlZpbb kbkl_f \ ]h^ W

BKIHEVAH<:GB? =NM <

J?NJB@?J:LHJ:O

+)&����D y\ey_lky hkgh\guf

nlhjm]e_jh^hf - aZf_gbl_e_f
hahghjZajmrZxs_]h \_s_kl\Z

�nj_hgZ� &)&���� dhlhjuc

ijbf_gy_lky \h fgh]bo h[eZklyo�

k\yaZgguo k hoeZ`^_gb_f b

dhg^bpbhgbjh\Zgb_f \ha^moZ�

\dexqZy j_njb`_jZlhju�

oheh^bevgbdb b fh[bevgu_

oheh^bevgu_ dZf_ju� >jm]b_ =NM

lZd`_ fh]ml bkihevah\Zlvky ^ey

hoeZ`^_gby� \ qZklghklb dZd

dhfihg_glu kf_k_c� Hgb

\dexqZxl +)&���� +)&���� +)&�

���� +)&����D b +)&����D�

BKIHEVAH<:GB?INM <

J?NJB@?J:LHJ:O

3)&���� bkihevam_lky dZd

dhfihg_gl \ oheh^bevguo kf_kyo�

3)&���� fh`_l bkihevah\Zlvky \

kf_kyo dZd aZf_gbl_ev 5�����
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EojZg_gb_�l = dhebq_kl\h =NM�INM� gZdhie_ggh_ \ kms_kl�

\mxsbo kbkl_fZo \ ]h^ W

x = ghjfZ _`_]h^guo ml_q_d \ ijhp_glZo hl h[s_c

aZ]jmadb =NM�INM \ h[hjm^h\Zgbb� ijhp_glu�

Ijb jZkq_l_ ³[ZgdZ´ oheh^bevguo Z]_glh\ �(ojZg_gb_�l� g_h[oh^bfh

mqblu\Zlv \k_ gZoh^ysb_ky \ wdkiemZlZpbb kbkl_fu�

Dhebq_kl\h oeZ^hZ]_glh\� \u^_eyxsboky ijb aZohjhg_gbb

h[hjm^h\Zgby� aZ\bkbl hl bo ^heb hklZxs_cky \ h[hjm^h\Zgbb b ^heb

mlbebabjh\Zgghc �ih^ aZohjhg_gb_f a^_kv ihgbfZ_lky kgylb_ k

wdkiemZlZpbb b ihke_^mxsbf mgbqlh`_gb_f� mlbebaZpb_c beb

aZohjhg_gb_f gZ k\ZedZo��

>ey hp_gdb wfbkkbb a^_kv ijbf_gy_lky ke_^mxsZy nhjfmeZ�

MJ:<G?GB? 3

E aZohjhg��W = Ei aZijZ\e�, (t - n) x (y/100) x (100 - z )/100

beb

 E aZohjhg�, t = E i aZijZ\e�� (t - n) x Q

]^_�

EaZohjhg�,t = dhebq_kl\h =NM�INM� \u^_eyxsboky ba

aZohjhg_gguo kbkl_f \ ]h^ W

EiaZi���W�Q� = dhebq_kl\h =NM�INM� i_j\hgZqZevgh aZijZ\e_gguo \

gh\u_ kbkl_fu� dhlhju_ [ueb mklZgh\e_gu� \ ]h^ �W�Q�

n = kj_^gyy ijh^he`bl_evghklv wdkiemZlZpbb h[hjm^h\Zgby� e_l

y = dhebq_kl\h =NM�INM \ kbkl_fZo \h \j_fy bo aZohjhg_gby \

ijhp_glZo hl i_j\hgZqZevghc aZ]jmadb� ijhp_glu

z = dhebq_kl\h meh\e_gguo =NM�INM \ ijhp_glZo hl nZdlbq_kdhc

aZ]jmadb �³wnn_dlb\ghklv meZ\eb\Zgby´�� ijhp_glu

Q = dhebq_kl\h =NM�INM� \u^_eyxsboky ba aZohjhg_gguo

kbkl_f� \ ijhp_glZo hl dhebq_kl\Z� i_j\hgZqZevgh

aZ]jm`_ggh]h \ kbkl_fm� ijhp_glu

(Q = y (100-z)/100)

Ijb hij_^_e_gbb dhebq_kl\Z oeZ^Z]_glh\� i_j\hgZqZevgh aZijZ\e_gguo

\ kbkl_fu �(i, aZi �W�Q��� g_h[oh^bfh ijbgbfZlv \ jZkq_l h[Z lbiZ kbkl_f�

aZijZ\e_ggu_ \ kljZg_ �j_]bhg_� b \\_a_ggu_ kbkl_fu� ij_^\Zjbl_evgh

aZijZ\e_ggu_� I_j\Zy aZijZ\dZ \ kbkl_fu� ij_^gZagZq_ggu_ ^ey \u\haZ

ba kljZgu �j_]bhgZ�� g_ ^he`gZ jZkkfZljb\Zlvky� GZijbf_j� _keb

jZkkqblu\Zxlky wfbkkbb ^ey ���� ]h^Z k h[hjm^h\Zgb_f k ���e_lg_c

ijh^he`bl_evghklvx wdkiemZlZpbb� lj_[m_lky bgnhjfZpby ih

dhebq_kl\m =NM�INM� aZijZ\e_gguo \ ���� ]h^m ����� ]h^ fbgmk ��

e_l�� H[s__ dhebq_kl\h wfbkkbc aZ ]h^� [m^_l aZl_f gZc^_gh dZd kmffZ

wfbkkbb ijb k[hjd_� \ l_q_gb_ i_jbh^Z wdkiemZlZpbb b ijb

aZohjhg_gbb�

MJ:<G?GB? 4

E \k_]h, t = E k[hjdZ, t + E wdkiemZlZpby, t + E aZohjhg_gb_� W
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i) ;ulh\u_ oheh^bevgbdb b fhjhabevgbdb

L:;EBP: 2-28
G?H;OH>BFU? >EY J:KQ?L: I:J:F?LJU ;ULH<UO OHEH>BEVGBDH< B

FHJHABEVGBDH<

IZjZ�

f_lj

Hij_^_e_gb_ Lbibqgh_

agZq_gb_

Ijbf_qZgby

k ml_qdb ijb k[hjd_ \ � hl

aZijZ\e_ggh]h dhebq_kl\Z

2% ^bZiZahg ����

x _`_]h^gu_ ml_qdb \ � hl h[s_c

aZijZ\db =NM�INM

1%

n kj_^gyy ijh^he`bl_evghklv

wdkiemZlZpbb

�� e_l

y dhebq_kl\h =NM�INM \ kbkl_fZo \h

\j_fy aZohjhg_gby� � hl

i_j\hgZqZevghc aZijZ\db

90%

z dhebq_kl\h meh\e_gguo =NM�INM \

� hl nZdlbq_kdhc aZijZ\db

�³wnn_dlb\ghklv meZ\eb\Zgby´�

50% �� ijb

hlkmlkl\bb

meZ\eb\Zgby

>Zggu_ agZq_gby y\eyxlky lbibqgufb ^ey ijhfure_ggh jZa\bluo

kljZg�

ii) >jm]h_ klZpbhgZjgh_ j_njb`_jZlhjgh_ h[hjm^h\Zgb_ b

h[hjm^h\Zgb_ ^ey dhg^bpbhgbjh\Zgby \ha^moZ

L:;EBP: 2-29
G?H;OH>BFU? >EY J:KQ?L: I:J:F?LJU >EY >JM=H=H KL:PBHG:JGH=H OHEH>BEVGH=H

H;HJM>H<:GBY B H;HJM>H<:GBY >EY DHG>BPBHGBJH<:GBY <HA>MO:

IZjZ�

f_lj

Hij_^_e_gb_ Lbibqgh_

agZq_gb_

Ijbf_qZgby

k ml_qdb ijb k[hjd_ \ � hl

aZijZ\e_ggh]h dhebq_kl\Z

2-5% ���� ^ey kh[jZggh]h gZ

aZ\h^_, ���� ^ey kh[jZggh]h

gZ fhglZ`ghc iehsZ^d_

x ?`_]h^gu_ ml_qdb \ � hl h[s_c

aZijZ\db =NM�INM

17% �� ijb bkihevah\Zgbb

memqr_gguo deZiZgh\ b

^_lZe_c

n kj_^gyy ijh^he`bl_evghklv

wdkiemZlZpbb

�� e_l

y Dhebq_kl\h =NM�INM \ kbkl_fZo

\h \j_fy aZohjhg_gby� � hl

i_j\hgZqZevghc aZijZ\db

90%

z Dhebq_kl\h meh\e_gguo =NM�INM

\ � hl nZdlbq_kdhc aZijZ\db

�³wnn_dlb\ghklv meZ\eb\Zgby´�

0% ��� ijb meZ\eb\Zgby

H[t_f aZijZ\db oeZ^Z]_glZfb fh`_l f_gylvky \ rbjhdhf ^bZiZahg_ b

aZ\bkbl hl jZaf_jZ b dhgkljmdpbb kbkl_fu� Gb`_ ijb\h^blky ^bZiZahg�

hij_^_eyxsbc \hafh`gu_ baf_g_gby agZq_gbc�

· ;ulh\u_ dhg^bpbhg_ju \ha^moZ� � � � d]

· J_njb`_jZlhju gZ ljZgkihjl_� � d]

· J_njb`_jZlhju ^ey ojZg_gby

    ibs_\uo ijh^mdlh\� �� � ��� d]

· Oheh^bevgu_ dZf_ju� �� � ��� d]

· J_njb`_jZlhju ^ey ijhfure_gguo

ijhp_kkh\� ��� � ���� d]
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· JZaebqgu_ mkljhckl\Z� ijbf_gy_fu_

    \ dhff_jq_kdbo b ijhfure_gguo p_eyo� ���� � ���� d]

>ey ijbf_g_gby ih^oh^Z �kgbam�\\_jo�� qlh[u \uihegblv ihe_agu_

hp_gdb� ihlj_[mxlky ^hklh\_jgu_ kj_^gb_ \_ebqbgu ^ey kbkl_f

aZ]jmadb \ \Zr_c kljZg_ �j_]bhg_��

iii) Fh[bevgh_ h[hjm^h\Zgb_ dhg^bpbhgbjh\Zgby \ha^moZ �FHD�

L:;EBP: 2-30
I:J:F?LJU H;HJM>H<:GBY >EY DHG>BPBHGBJH<:GBY <HA>MO: G: LJ:GKIHJL? �FHD�

IZjZ�

f_lj

Hij_^_e_gb_ Lbibqgh_

agZq_gb_

Ijbf_qZgby

k ml_qdb ijb k[hjd_ \ � hl

aZijZ\e_ggh]h dhebq_kl\Z

4-5%

x _`_]h^gu_ ml_qdb \ � hl h[s_c

aZijZ\db =NM�INM

30% ��� ijb bkihevah\Zgbb

memqr_gguo miehlgbl_e_c b

k ijhfu\dhc

n kj_^gyy ijh^he`bl_evghklv

wdkiemZlZpbb

�� e_l �� e_l �fZehebljZ`gu_

Z\lhfh[beb�� ^h �� e_l

�]jmah\u_ Z\lhfh[beb�

y dhebq_kl\h =NM�INM \ kbkl_fZo \h

\j_fy aZohjhg_gby� � hl

i_j\hgZqZevghc aZijZ\db

75%

z dhebq_kl\h meh\e_gguo =NM�INM \

� hl nZdlbq_kdhc aZijZ\db

�³wnn_dlb\ghklv meZ\eb\Zgby´�

0% ��� ijb meZ\eb\Zgbb

LbibqgZy aZijZ\dZ khklZ\ey_l ��� d]�_^bgbpm ^ey e_]dh\uo Z\lhfh[be_c

b ��� d]�_^bgbpm ^ey ]jmah\uo Z\lhfh[be_c� FHD \ gh\uo Z\lhfh[beyo

fh]ml bf_lv f_gvrmx aZijZ\dm� gZijbf_j ��� ] y\ey_lky lbibqghc

\_ebqbghc aZijZ\db yihgkdbo e_]dh\uo Z\lhfh[be_c�

< dZq_kl\_ beexkljZpbb gb`_ ijb\h^ylky j_amevlZlu ih wfbkkbb =NM

hl oheh^bevgh]h h[hjm^h\Zgby gZ l_jjblhjbb Gh\]hjh^kdhc h[eZklb \

��������� ]]�� ihemq_ggu_ \ jZfdZo J_]bhgZevgh]h ibehlgh]h ijh_dlZ

ih jZajZ[hld_ kbkl_fu fhgblhjbg]Z b hlq_lghklb ih \u[jhkZf

iZjgbdh\uo ]Zah\ \ Jhkkbb�

>ey hp_gdb wfbkkbb hl bkihevah\Zgby =NM�INM ijbf_gyeZkv

f_lh^heh]by Jy^Z �� hkgh\ZggZy gZ bkihevah\Zgbb ^Zgguo h[ h[s_f

dhebq_kl\_ =NM� kh^_j`Zsboky \ h[hjm^h\Zgbb gZ l_jjblhjbb h[eZklb�

>ey jZkq_lh\ [ueh ijbgylh� qlh \ [ulh\uo b dhff_jq_kdbo

oheh^bevgbdZo bkihevam_lky oeZ^Z]_gl =NM����Z �5����D� \ dhebq_kl\_

���� d] gZ [ulh\hc b ���� d] gZ dhff_jq_kdbc oheh^bevgbd� Ba�aZ

hlkmlkl\by klZlbklbq_kdbo ^Zgguo h[s__ dhebq_kl\h oheh^bevgbdh\ \

h[eZklb ���� luk� [ulh\uo b ��� luk� dhff_jq_kdbo� [ueh hij_^_e_gh k

ihfhsvx wdki_jlguo hp_ghd� Hgh kqblZehkv ihklhygguf \ i_jbh^

1990 – 1998]]� >hey oheh^bevgbdh\ kh\j_f_gguo fh^_e_c�

aZijZ\e_gguo =NM����Z� kqblZeZkv ebg_cgh m\_ebqb\Zxs_cky k �� hl

h[s_]h dhebq_kl\Z oheh^bevgbdh\ \ ���� ]� ^h ��� \ ���� ]� \

j_amevlZl_ aZf_s_gby bfb [he__ klZjuo fh^_e_c� Djhf_ lh]h� \

bkke_^m_fuc i_jbh^ \ h[eZklb [ueb \\_^_gu \ wdkiemZlZpbx �

ijhfure_ggu_ oheh^bevgu_ dZf_ju� aZijZ\e_ggu_ kf_kvx ��� =NM�

���Z� ��� =NM���� b �� =NM����Z� H[s__ dhebq_kl\h oeZ^Z]_glZ \

dZf_jZo khklZ\ey_l hdheh ���� d]� <hafh`gh� \ wdkiemZlZpbb bf_xlky b

^jm]b_ ijhfure_ggu_ oheh^bevgbdb �gZijbf_j� \Z]hgu b Z\lhfh[beb�
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j_njb`_jZlhju�� aZijZ\e_ggu_ =NM� h^gZdh khhl\_lkl\mxsb_ ^Zggu_

ihemqblv g_ m^Zehkv�

Dhwnnbpb_gl ml_qdb =NM \ Zlfhkn_jm ^ey \k_]h oheh^bevgh]h

h[hjm^h\Zgby� kh]eZkgh Jmdh\h^kl\m� ijbgyl jZ\guf �� \ ]h^�

Ihemq_ggu_ agZq_gby wfbkkbb ^ey i_jbh^Z ���� – ���� ]]� ihdZaZgu gZ

jbk�����

Jbkmghd ���

Wfbkkbb =NM�INM \ Gh\]hjh^kdhc h[eZklb \ ���� - ���� ]]�

B) <ki_g_ggu_ �ihjbklu_� fZl_jbZeu

i) IhjhieZklu k hldjulufb ihjZfb

< ihjhieZklZo k hldjulufb ihjZfb wfbkkbb =NM b INM \hagbdZxl \h

\j_fy ijhba\h^kl\Z b jZ\gyxlky ��� ijhp_glZf hl h[s_]h dhebq_kl\Z

\_s_kl\� bkihevam_fuo dZd i_ghh[jZamxs__ \_s_kl\h� < j_amevlZl_�

h[s__ dhebq_kl\h wfbkkbc =NM beb INM \ ]h^ W ^ey ihjhieZklh\ k

hldjulufb ihjZfb fh`_l [ulv jZkkqblZgh ke_^mxsbf h[jZahf�

Wfbkkbb =NM beb INM \ ]h^ W  ���� dhebq_kl\Z ijh^Zgguo =NM beb

INM ^ey ihjhieZklh\ k hldjulufb ihjZfb \ ]h^ W

ii) IhjhieZklu k aZdjulufb ihjZfb

< ihjhieZklZo k aZdjulufb ihjZfb lhevdh �� ijhp_glh\

i_ghh[jZamxs_]h \_s_kl\Z me_lmqb\Z_lky \ ijhp_kk_ i_ghh[jZah\Zgby�

\ lh \j_fy� dZd hklZxs__ky \_s_kl\h kh^_j`blky \ baheypbb� Wlh

dhebq_kl\h� hklZxs__ky \ ihjhieZkl_� f_^e_ggh me_lmqb\Z_lky \

l_q_gb_ ����� � e_lg_]h i_jbh^Z kms_kl\h\Zgby ihjhieZklZ� Wfbkkbb

=NM beb INM ba bahebjmxsbo ihjhieZklh\ \ ]h^ W� ih wlhc ijbqbg_

jZkkqblu\Z_lky ke_^mxsbf h[jZahf�
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Wfbkkbb =NM beb INM \ ]h^ W

=
�� ijhp_glh\ hl h[s_]h dhebq_kl\Z =NM beb INM� bkihevah\Z\rboky

ijb ba]hlh\e_gbb gh\uo bahebjmxsbo ihjhieZklh\ \ ]h^ W

+
��� ijhp_glZ hl dhebq_kl\Z i_j\hgZqZevghc aZ]jmadb =NM beb INM \

bahebjmxsb_ ihjhieZklu� ijhba\_^_ggu_

f_`^m ]h^hf W b ]h^hf W���

H[s__ dhebq_kl\h =NM b INM� kh^_j`Zsboky \ kms_kl\mxsbo

h[t_fZo ihjhieZklh\ k aZdjulufb ihjZfb� fh`_l [ulv jZkkqblZgh dZd

ijhba\_^_gb_ h[s_]h dhebq_kl\Z wlbo ihjhieZklh\ \ bkihevah\Zgbb

�m`_ gZoh^ysboky \ lhc beb bghc ijh^mdpbb beb a^Zgbyo� \ ]h^ W� b

kj_^g_c dhgp_gljZpbb \_s_kl\Z gZ lhggm wlbo ihjhieZklh\�

C) H]g_lmrbl_eb

H[s__ dhebq_kl\h wfbkkbb fh`_l [ulv hp_g_gh dZd �� ijhp_glh\ hl

h[s_]h h[t_fZ \_s_kl\Z =Zehg-����� kh^_j`Zs_]hky \ mklZgZ\eb\Z_fuo
aZ ]h^ gh\uo ihjlZlb\guo ]Zeh]_ghkh^_j`Zsbo h]g_lmrbl_eyo� b dZd ��

ijhp_glh\ hl =Zehg-����� kh^_j`Zs_]hky \ mklZgZ\eb\Z_fhf aZ ]h^

gh\hf klZpbhgZjghf h[hjm^h\Zgbb ^ey ih`Zjhlmr_gby� HklZ\r__ky

dhebq_kl\h� �� ijhp_glh\ ^ey ihjlZlb\guo h]g_lmrbl_e_c b ��

ijhp_glh\ ^ey hklZevguo� ^h[Z\ey_lky d h[s_fm h[t_fm wlbo \_s_kl\�

bf_xs_fmky \ kljZg_ �j_]bhg_�� LZd dZd h]g_lmrbl_eb

i_j_aZijZ\eyxlky� wfbkkbb =NM b INM fh]ml [ulv jZkkqblZgu

ke_^mxsbf h[jZahf�

Wfbkkbb =NM beb INM \ ]h^ W

=
�� ijhp_glh\ hl h[s_]h dhebq_kl\Z =NM beb INM \ gh\hf

ihjlZlb\ghf nlhjm]e_jh^ghf h[hjm^h\Zgbb ^ey ih`Zjhlmr_gby�

mklZgh\e_gghf \ ]h^ W

Ih ZgZeh]bb hp_gb\Zxlky wfbkkbb \ ]h^ t hl klZpbhgZjgh]h

h[hjm^h\Zgby ^ey ih`Zjhlmr_gby�

Wfbkkbb =NM beb INM \ ]h^ W

=
�� ijhp_glh\ hl h[s_]h dhebq_kl\Z =NM beb INM�

bkihevah\Z\rboky \ gh\hf klZpbhgZjghf nlhjm]e_jh^ghf

h[hjm^h\Zgbb ^ey ih`Zjhlmr_gby \ ]h^ W

D) :wjhaheb

Wfbkkbb hl Zwjhahe_c �[Zeehgqbdh\� jZkkqblu\Zxlky ijb ihfhsb

ke_^mxs_]h mjZ\g_gby�

Wfbkkbb =NM \ ]h^ W

=
��� dhebq_kl\Z =NM� kh^_j`Zsboky \ Zwjhaheyo� ijh^Zgguo \ ]h^m W

+
��� dhebq_kl\Z =NM� kh^_j`Zsboky \ Zwjhaheyo� ijh^Zgguo \ ]h^m W��

BKIHEVAH<:GB? =NM BINM <

IH@:JHLMR?GBB

=NM b INM y\eyxlky ihl_gpb�

Zevgufb aZf_gbl_eyfb \_s_kl\Z

=Zehg����� \ ihjlZlb\guo h]g_lm�

rbl_eyo� b =Zehg-���� \ h[sbo

kbkl_fZo klZpbhgZjgh]h ih`Zjh�

lmr_gby� Ihl_gpbZevgu_ aZf_gb�

l_eb \dexqZxl� +)&���� +)&�����

+)&����HD� 3)&���� b

PFC-614.

BKIHEVAH<:GB? SF6<
IH@:JHLMR?GBB

G_dhlhju_ gh\u_ kf_kb�

aZf_gbl_eb \ h[hjm^h\Zgbb ^ey

ih`Zjhlmr_gby kh^_j`Zl

]_dkZnlhjb^ k_ju� 6)6� \hafh`gh�

\ kf_kb k =NM� ?keb ijh^mdpby

kh^_j`bl 6)6� lh wlhl ]Za

\u^_ey_lky \ Zlfhkn_jm lZd `_�

dZd =NM beb INM� Ih wlhc

ijbqbg_ mjZ\g_gby ^ey hp_gdb

wfbkkbb =NM b INM� k\yaZggu_ k

h[hjm^h\Zgb_f ^ey ih`Zjh�

lmr_gby� lZd `_ bf_xl kbem ^ey

SF6� Wfbkkbb 6)6 ^he`gu

jZkkqblu\Zlvky \ khhl\_lkl\bb k

^he_c ^Zggh]h \_s_kl\Z \ kf_kb�
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< ^Zgguo jZkq_lZo mqblu\Z_lky ��f_kyqgh_ aZiZa^u\Zgb_ f_`^m

ihdmidhc b bkihevah\Zgb_f h[hjm^h\Zgby�

E) JZkl\hjbl_eb

JZkl\hjbl_eb� bkihevam_fu_ ^ey hqbkldb� \u^_eyxlky \ l_q_gb_ beb \

kdhjhf \j_f_gb ihke_ bkihevah\Zgby� >ZggZy f_lh^heh]by

ij_^iheZ]Z_l� qlh jZkl\hjbl_eb� \ kj_^g_f� bkihevamxlky kimkly �

f_kyp_\ ihke_ ijh^Z`b�

Wfbkkbb =NM beb INM \ ]h^ W

=
��� hl dhebq_kl\Z =NM beb INM� ijh^Zgguo ^ey bkihevah\Zgby \

dZq_kl\_ jZkl\hjbl_e_c \ ]h^ W

+
��� hl dhebq_kl\Z =NM� ijh^Zgguo ^ey bkihevah\Zgby \ dZq_kl\_

jZkl\hjbl_e_c \ ]h^ W��

F) >jm]b_ \b^u ijbf_g_gby

>ey ^jm]bo \b^h\ ijbf_g_gby kqblZ_lky� qlh \k_ =NM b INM

me_lmqb\Zxlky \ l_q_gb_ � f_kyp_\ ihke_ bo ijhba\h^kl\Z� Wfbkkbb \

]h^m W fh]ml [ulv jZkkqblZgu ke_^mxsbf h[jZahf�

Wfbkkbb =NM beb INM \ ]h^ W

=
��� hl dhebq_kl\Z =NM�INM ijh^Zgguo ^ey ^jm]bo \b^h\

ijbf_g_gby \ ]h^ W

+
��� hl dhebq_kl\Z ijh^Zgguo =NM�INM \ ]h^ W��

Wfbkkbb ]_dkZnlhjb^Z k_ju �6)6)

SF6 �we_]Za� bkihevam_lky dZd kj_^kl\h baheypbb \ we_dljhh[hjm^h\Zgbb

\ukhdh]h gZijy`_gby� jZkij_^_ebl_evguo mkljhckl\o� \udexqZl_eyo b

ljZgknhjfZlhjZo�

Bkihevah\Zgb_ 6)6 \ ijhba\h^kl\_ Zexfbgby b fZ]gby jZkkfZljb\Z_lky
hl^_evgh� \ jZa^_e_ �������

< f_lh^bd_ F=WBD kqblZ_lky� qlh h[sZy wfbkkby 6)6� bkihevam_fh]h

we_dljhl_ogbq_kdhf h[hjm^h\Zgbb� khklZ\ey_l ijbf_jgh � ijhp_gl hl

h[s_]h dhebq_kl\Z 6)6� kh^_j`Zs_]hky \ wlhf h[hjm^h\Zgbb� Djhf_

lh]h� ij_^iheZ]Z_lky� qlh h[hjm^h\Zgb_ bf__l ���e_lgbc kjhd

wdkiemZlZpbb� hldm^Z ke_^m_l� qlh ijb[ebabl_evgh �� ijhp_glh\ 6)6

hklZ_lky \ h[hjm^h\Zgbb ih bkl_q_gbb kjhdZ wdkiemZlZpbb b [m^_l

\u^_eylvky ijb _]h ^_fhglZ`_� H[s__ dhebq_kl\h wfbkkbb ijb

ijbf_g_gbb ]ZaZ \ bahebjmxsbo jZkij_^_ebl_evguo mkljhckl\Zo fh`_l

[ulv hij_^_e_gh ke_^mxsbf h[jZahf�

BKIHEVAH<:GB? =NM BINM D:D

J:KL<HJBL?E?C

=NM b INM fh]ml bkihevah\Zlvky

\ dZq_kl\_ aZf_gbl_e_c &)&����

ijb hqbkld_ f_lZeeZ� \

we_dljhgbd_� \ h[eZklyo� ]^_

lj_[m_lky \ukhdhdZq_kl\_ggZy

hqbkldZ� b dZd aZf_gbl_eb

Zwjhahevguo hqbklbl_e_c� KhklZ\�

eyxsb_ dhfihg_glu� dhlhju_

fh]ml bkihevah\Zlvky ^ey wlh]h�

\dexqZxl +)&������� 3)&�����

+)&����� 3)&����� 3)&���� b

PFC-819.

IJHQB? H;E:KLB IJBF?G?GBY
=NM BINM

>jm]b_ h[eZklb ijbf_g_gby� ]^_

=NM b INM fh]ml aZf_gblv &)& b

+&)&� \dexqZxl h[hjm^h\Zgb_

^ey kl_jbebaZpbb� bkihevah\Zgb_ \

dZq_kl\_ jZkl\hjbl_e_c ijb

ijhba\h^kl\_ de_xsbo \_s_kl\�

fZl_jbZeh\� djZkdb b q_jgbe� Wlb

\_s_kl\Z \dexqZxl +)&�����

+)&����D� b +)&����HD�
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Wfbkkbb 6)6 \ ]h^ t
=

�� hl h[s_c aZ]jmadb 6)6 \ h[hjm^h\Zgbb� kms_kl\mxs_f \ ]h^ W
+

��� hl dhebq_kl\Z \ h[hjm^h\Zgbb� ijhba\_^_gghf \ ]h^ W����

Ijh\_^_ggh_ ki_pbZevgh_ bkke_^h\Zgb_ iha\hebeh mlhqgblv

oZjZdl_jbklbdb iZjdZ we_]Zah\h]h h[hjm^h\Zgby \ Jhkkbb �LZ[e� ������

Ijb\_^_ggu_ \ wlhc lZ[ebp_ ^Zggu_� \ lhf qbke_ b dhwnnbpb_glu

wfbkkbb ^ey jZaebqguo lbih\ h[hjm^h\Zgby� j_dhf_g^mxlky� dZd

lbih\u_ agZq_gby ^ey jZkq_lh\� Ijb bo bkihevah\Zgbb wfbkkbb ke_^m_l

jZkkqblu\Zlv hl^_evgh ^ey dZ`^h]h lbiZ h[hjm^h\Zgby�

L:;EBP: 2-31
LBIH<U? O:J:DL?JBKLBDB WE?=:AH<H=H H;HJM>H<:GBY < JHKKBB

Lbi h[hjm^h\Zgby Kh^_j`Zgb_ SF6

�d]�

Dhwnnbpb_gl wfbkkbb

\ j_amevlZl_ ml_q_d

�� \ ]h^�

Dhfie_dlgu_ jZkij_^_ebl_evgu_

mkljhckl\Z �DJMW�

1140 1,1

LjZgknhjfZlhju 4,50 1,5
<udexqZl_eb 8,92 2,8
Kj_^g_\a\_r_ggu_ agZq_gby ih \k_fm

iZjdm h[hjm^h\Zgby gZ ���� ]�

87,7 1,3

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

Bkihevamcl_ J:;HQB? EBKLU ���� IHLJ?;E?GB? NLHJM=E?JH>H< B

=?DK:NLHJB>: K?JU � JY> 1a B JY> 1E� qlh[u \g_klb ^Zggu_ \

gZklhysbc ih^fh^mev� DZ`^h_ bg^b\b^mZevgh_ \_s_kl\h ^he`gh [ulv

hp_g_gh jZa^_evgh�

R : = � H P ? G D : W F B K K B C = N M B INM �
J Y > 1 a B J Y > 1 b

1 Hp_gbl_ h[s__ ]h^h\h_ dhebq_kl\h ijhba\_^_ggh]h

nlhjm]e_jh^Z \ lhggZo dhgdj_lgh]h \_s_kl\Z b \g_kbl_ wlh

agZq_gb_ \ dhehgdm $�

2 Hp_gbl_ h[s__ ]h^h\h_ dhebq_kl\h \\_a_ggh]h b \u\_a_ggh]h \

qbklhf \b^_ nlhjm]e_jh^Z� \ lhggZo ^Zggh]h \_s_kl\Z� b

\g_kbl_ wlh agZq_gb_ \ dhehgdb % b &� khhl\_lkl\_ggh�

3 Hp_gbl_ h[s__ ]h^h\h_ dhebq_kl\h meh\e_gguo b jZajmr_gguo

nlhjm]e_jh^h\� \ lhggZo dhgdj_lgh]h \_s_kl\Z� \g_kbl_

ihemq_ggh_ agZq_gb_ \ dhehgdm D.
4 Keh`bl_ agZq_gb_ \ dhehgd_ $ kh agZq_gb_f \ dhehgd_ %�

hlgbfbl_ agZq_gb_ \ dhehgd_ &� hlgbfbl_ agZq_gb_ \ dhehgd_ '

b \g_kbl_ ihemq_gguc j_amevlZl \ dhehgdm (� qlh[u ihemqblv

\_ebqbgm ihl_gpbZevghc wfbkkbb nlhjm]e_jh^Z�
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R : = � H P ? G D : W F B K K B C = N M B INM �
J Y > 1 b

1 Hp_gbl_ h[s__ aZ ]h^ qbkeh _^bgbp \\_a_gguo beb \u\_a_gguo

lbih\ ijh^mdpbb� kh^_j`Zs_c dhgdj_lguc nlhjm]e_jh^�

\g_kbl_ ihemq_gguc j_amevlZl \ dhehgdm F.
2 Hp_gbl_ dhebq_kl\h kf_kb gZ _^bgbpm dZ`^h]h lbiZ ijh^mdpbb

\ d] b ^hex ^Zggh]h nlhjm]e_jh^Z \ kf_kb� \g_kbl_ ihemq_ggu_

agZq_gby \ dhehgdb * b +� khhl\_lkl\_ggh�

3 Mfgh`vl_ agZq_gby \ dhehgdZo )� * b +� qlh[u jZkkqblZlv \ d]

nlhjm]e_jh^Z� i_j_\_^bl_ agZq_gby \ lhggu� jZa^_eb\ bo gZ ��3,
\g_kbl_ j_amevlZl \ dhehgdm ,� Wlh ihl_gpbZevgu_ wfbkkbb

nlhjm]e_jh^Z ba jZaebqghc ijh^mdpbb�

4 Qlh[u ihemqblv h[smx \_ebqbgm ihl_gpbZevghc wfbkkbb

^Zggh]h nlhjm]e_jh^Z ba ijh^mdpbb� keh`bl_ agZq_gby \

dhehgd_ , b \g_kbl_ j_amevlZl \ gb`gxx yq_cdm wlhc dhehgdb�

R : = � K M F F : J G U ? > : G G U ? H ; W F B K K B Y O

= N M B INM � J Y > 1 a B J Y > 1 b

1 <g_kbl_ h[sb_ agZq_gby ba dhehghd ( b , khhl\_lkl\_ggh \

dhehgdb - b . b keh`bl_ agZq_gby ba wlbo ^\mo dhehghd�

<g_kbl_ j_amevlZl \ dhehgdm /�

2 JZa^_ebl_ agZq_gb_ \ dhehgd_ / gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu =NM beb INM� b \g_kbl_ j_amevlZl \ dhehgdm 0�

wlh h[sZy ihl_gpbZevgZy wfbkkby nlhjm]e_jh^Z�

R : = � H P ? G D : W F B K K B C = N M B INM �

K ; H J D : O H E H > B E V G B D H < � J Y >  2

1 Hp_gbl_ dhebq_kl\h aZijZ\e_gguo \ gh\u_ kbkl_fu =NM�INM

\ ]h^ W �]h^ bg\_glZjbaZpbb� \ lhggZo b \g_kbl_ j_amevlZl \

dhehgdm $�

2 <g_kbl_ khhl\_lkl\mxs__ agZq_gb_ h[sbo ml_q_d N �\

ijhp_glZo hl aZijZ\e_ggh]h dhebq_kl\Z� \ dhehgdm %�

3 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ % �kf�

mjZ\g_gb_ ��� \g_kbl_ j_amevlZl \ dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ ��3
 b \g_kbl_ j_amevlZl \

dhehgdm D.

R : = � H P ? G D : W F B K K B C = N M B INM �

W D K I E M : L : P B Y O H E H > B E V G B D H < � J Y > 2

1 Hp_gbl_ h[s__ dhebq_kl\h =NM�INM� bf_xsboky \

kms_kl\mxsbo kbkl_fZo gZ ]h^ W �]h^ bg\_glZjbaZpbb� \ lhggZo�

b \g_kbl_ _]h \ dhehgdm (�

2 <g_kbl_ khhl\_lkl\mxs__ agZq_gb_ [ �_`_]h^gZy ghjfZ ml_q_d�

\ ijhp_glZo� \ dhehgdm )�

3 Hp_gbl_ wfbkkbb nlhjm]e_jh^Z \ lhggZo bkihevamy mjZ\g_gb_ ��

dZd wlh ihdZaZgh \ dhehgd_ *� <g_kbl_ j_amevlZl \

dhehgdm *�

J:;HQBC EBKL

H^bg b lhl `_ ebkl fh`_l

bkihevah\Zlvky ^ey [ulh\uo

oheh^bevgbdh\ b fhjhabevgbdh\�

^jm]bo klZpbhgZjguo j_njb`_jZ�

lhjh\� h[hjm^h\Zgby ^ey dhg^b�

pbhgbjh\Zgby \ha^moZ b ^ey

fh[bevgh]h dhg^bpbhgbjh\Zgby�

DZ`^uc JZ[hqbc ebkl ^he`_g

^m[ebjh\Zlvky ^ey dZ`^h]h =NM b

INM� ih^e_`Zs_]h hp_gd_�
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4 JZa^_ebl_ agZq_gb_ \ dhehgd_ * gZ ��3 b \g_kbl_ j_amevlZl \

dhehgdm H.

R : = � H P ? G D : W F B K K B C = N M B INM �

A : O H J H G ? G B ? O H E H > B E V G B D H < � J Y >  2

1 Hp_gbl_ h[s__ dhebq_kl\h =NM�INM� aZijZ\e_gguo \ gh\u_

kbkl_fu \ ]h^ W�Q �\ lhggZo �� b _]h \g_kbl_ \ dhehgdm I.

2 <g_kbl_ khhl\_lkl\mxsb_ agZq_gby Q �kj_^gyy

ijh^he`bl_evghklv wdkiemZlZpbb h[hjm^h\Zgby \ ]h^Zo� \

dhehgdm -�

3 <g_kbl_ khhl\_lkl\mxsb_ agZq_gby \ �dhebq_kl\h =NM�INM \

kbkl_fZo \h \j_fy aZohjhg_gby \ ijhp_glZo hl i_j\hgZqZevghc

aZijZ\db� \ dhehgdm .�

4 <g_kbl_ khhl\_lkl\mxsb_ agZq_gby ] �dhebq_kl\h meh\e_ggh]h

=NM�INM \ ijhp_glZo hl nZdlbq_kdhc aZijZ\db� \ dhehgdm /�

5 JZkkqblZcl_ wfbkkbb nlhjm]e_jh^Z \h \j_fy aZohjhg_gby�

bkihevamy mjZ\g_gb_ �� dZd wlh ihdZaZgh \ dhehgd_ 0� <g_kbl_

j_amevlZl \ dhehgdm0�

6 JZa^_ebl_ agZq_gb_ \ dhehgd_ 0 gZ ��3 b \g_kbl_ j_amevlZl \

dhehgdm N.

R : = � H P ? G D : W F B K K B C = N M B INM �

K M F F : J G U ? > : G G U ? � J Y > 2

1 I_j_g_kbl_ kmffu \ dhehgdZo '� + b 1 ^ey wfbkkbc \h \j_fy

k[hjdb� wdkiemZlZpbb b aZohjhg_gby khhl\_lkl\_ggh \ dhehgdb

2� 3 b 4�

2 Keh`bl_ agZq_gby \ dhehgdZo 2� 3 b 4 b \g_kbl_ j_amevlZl \

dhehgdm 5 � qlh[u ihemqblv h[smx wfbkkbx nlhjm]e_jh^Z�

R : = 8   H P ? G D : W F B K K B C = N M B INM <

I ? G H H ; J : A M XS B O I J H > M D L : O � J Y > 2

Wlhl JZ[hqbc ebkl \dexqZ_l dZd ihjhieZklu k hldjulufb ihjZfb� lZd b

ihjhieZklu k aZdjulufb ihjZfb� DZ`^uc jZ[hqbc ebkl ^he`_g

^m[ebjh\Zlvky ^ey dZ`^h]h \b^Z =NM b INM� ih^e_`Zs_]h hp_gd_�

IhjhieZklu k hldjulufb ihjZfb

1 Hp_gbl_ dhebq_kl\h =NM�INM� bkihevah\Z\rboky \

jZkkfZljb\Z_fhf ]h^m ijb ijhba\h^kl\_ ihjhieZklh\ k

hldjulufb ihjZfb� \ lhggZo b \g_kbl_ j_amevlZl \ dhehgdm $�

2 <g_kbl_ \ dhehgdm & khhl\_lkl\mxsmx ^hex ml_qdb ijb

ijhba\h^kl\_ ihjhieZklh\ k hldjulufb ihjZfb \ ijhp_glZo

������ _keb g_l meZ\eb\Zgby��

3 JZkkqblZcl_ wfbkkbb =NM�INM ijb ijhba\h^kl\_ iml_f

mfgh`_gby agZq_gby \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ & b

\g_kbl_ j_amevlZl �\ lhggZo� \ dhehgdm (�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ ( gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu =NM beb INM� b \g_kbl_ j_amevlZl \ dhehgdm )�
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IhjhieZklu k aZdjulufb ihjZfb

1 Hp_gbl_ dhebq_kl\h =NM�INM� bkihevah\Z\rboky \

jZkkfZljb\Z_fhf ]h^m \ ihjhieZklZo k aZdjulufb ihjZfb� \

lhggZo� \g_kbl_ j_amevlZl \ dhehgdm $�

2 Hp_gbl_ dhebq_kl\h gZoh^ysboky \ bkihevah\Zgbb =NM�INM \

kms_kl\mxsbo \ kljZg_ �j_]bhg_� h[t_fZo bahebjmxs_]h

ihjhieZklZ \ jZkkfZljb\Z_fhf ]h^m� \ lhggZo� \g_kbl_

j_amevlZl \ dhehgdm %�

3 <g_kbl_ \ dhehgdm & khhl\_lkl\mxsmx ^hex ml_qdb ijb

ijhba\h^kl\_ ihjhieZklh\ k aZdjulufb ihjZfb \ ijhp_glZo

����� _keb g_l meZ\eb\Zgby��

4 <g_kbl_ ^hex ml_qdb \ i_jbh^ bkihevah\Zgby \ ijhp_glZo \

dhehgdm '�

5 Mfgh`vl_ agZq_gb_ \ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ & b

ijb[Z\vl_ j_amevlZl d ijhba\_^_gbx hl mfgh`_gby agZq_gby \

dhehgd_ % gZ agZq_gb_ \ dhehgd_ '� <g_kbl_ ihemq_gguc

j_amevlZl� \ lhggZo� \ dhehgdm (�

6 JZa^_ebl_ agZq_gb_ \ dhehgd_ ( gZ ��3� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu =NM beb INM� \g_kbl_ j_amevlZl \

dhehgdm )�

R : =  9   H P ? G D : W F B K K B C = N M � INM B S F 6
H L H = G ? L M R B L ? E ? C � J Y >  2

IhjlZlb\gu_ b klZpbhgZjgu_ h]g_lmrbl_eb

1 Hp_gbl_ h[s__ dhebq_kl\h =NM�INM�6)6� bkihevah\Z\rboky \

jZkkfZljb\Z_fhf ]h^m \ gh\uo h]g_lmrbl_eyo� \ lhggZo� k

jZa[b\dhc gZ ihjlZlb\gu_ b klZpbhgZjgu_ kbkl_fu

ih`Zjhlmr_gby� b \g_kbl_ wlh agZq_gb_ \ dhehgdm $�

2 <g_kbl_ \ ijhp_glZo \ dhehgdm % khhl\_lkl\mxsbc

dhwnnbpb_gl � ^hex ml_qdb ^ey ihjlZlb\guo b klZpbhgZjguo

h]g_lmrbl_e_c�

3 JZkkqblZcl_ wfbkkbb =NM�INM�6)6 iml_f mfgh`_gby agZq_gby

\ dhehgd_ $ gZ agZq_gb_ \ dhehgd_ % b \g_kbl_ j_amevlZl� \

lhggZo� \ dhehgdm &�

4 JZa^_ebl_ agZq_gb_ \ dhehgd_ & gZ ��3� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu =NM� INM beb 6)6� b \g_kbl_ j_amevlZl \

dhehgdm '�

5 Keh`bl_ agZq_gby \ dhehgd_ ' b \g_kbl_ j_amevlZl \ gb`gxx

yq_cdm wlhc dhehgdb� qlh[u ihemqblv h[sb_ wfbkkbb

=NM�INM�6)6.

<LHJBQGH? BKIHEVAH<:GB?
Ijb[ebabl_evgh �� ijhp_glh\

=NM beb INM� bkihevah\Z\rboky

\ dZq_kl\_ i_ghh[jZah\Zl_ey ijb

ijhba\h^kl\_ ihjhieZklZ k

hldjulufb ihjZfb� ihl_gpbZevgh

fh`_l [ulv bkihevah\Zgh \lh�

jbqgh� ?keb \lhjbqgh_ bkihev�

ah\Zgb_ bf_eh f_klh� h[sb_ wfbk�

kbb ijb ijhba\h^kl\_ ihjhieZklZ k

hldjulufb ihjZfb [m^ml

khklZ\eylv ��� ijhp_glh\ hl

\_s_kl\� ijh^Zgguo ^ey p_e_c

i_ghh[jZah\Zgby� L_f g_ f_g__�

lj_[m_fh_ dhebq_kl\h [m^_l

khdjZsZlvky� ihkdhevdm ]Za�

bkihevah\Zgguc ^ey p_e_c

i_ghh[jZah\Zgby� [m^_l

ij_^klZ\eylv ba k_[y kf_kv�

khklhysmx ba �� ijhp_glh\ g_

ijbf_gy\r_]hky jZg__ \_s_kl\Z b

gZ �� ijhp_glh\ ba meh\e_ggh]h�
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R : =  � � H P ? G D : W F B K K B C = N M � INM B

S F6 H L : W J H A H E ? C � J Y > 2

1 Hp_gbl_ bkihevah\Zgb_ =NM beb INM \ Zwjhaheyo \ ]h^m� ih

dhlhjhfm ^_eZ_lky bg\_glZjbaZpby� \ lhggZo b \g_kbl_ wlh

agZq_gb_ \ dhehgdm $�

2 Hp_gbl_ bkihevah\Zgb_ =NM�INM \ Zwjhaheyo \ ij_^u^ms_f

]h^m \ lhggZo b \g_kbl_ wlh agZq_gb_ \ dhehgdm %�

3 <g_kbl_ \ dhehgdm & ^hex wfbkkbb ^ey bg\_glZjbaZpbb� Fh`_l

bkihevah\Zlvky lbih\h_ agZq_gb_ jZ\gh_ ����

4 JZkkqblZcl_ wfbkkbb =NM�INM hl Zwjhahe_c \ khhl\_lkl\bb k

nhjfmehc� D = (AxC) + B(1-C)� <g_kbl_ kmffm \ dhehgdm '�

5 JZa^_ebl_ agZq_gb_ \ dhehgd_ ' gZ ��3� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu =NM beb INM� \g_kbl_ j_amevlZl \

dhehgdm (�

R : =  � � H P ? G D : W F B K K B C = N M � INM B

S F 6 H L J : K L < H J B L ? E ? C � J Y > 2

1 Hp_gbl_ bkihevah\Zgb_ =NM beb INM \ jZkl\hjbl_eyo \ ]h^m

bg\_glZjbaZpbb \ lhggZo b \g_kbl_ wlh agZq_gb_ \ dhehgdm $�

2 Hp_gbl_ bkihevah\Zgb_ =NM�INM \ jZkl\hjbl_eyo

ij_^u^ms_f ]h^m \ lhggZo b \g_kbl_ wlh agZq_gb_ \ dhehgdm %�

3 <g_kbl_ \ dhehgdm & ^hex wfbkkbb ^ey bg\_glZjbaZpbb� Fh`_l

bkihevah\Zlvky lbih\h_ agZq_gb_ jZ\gh_ ����

4 JZkkqblZcl_ wfbkkbb =NM�INM hl jZkl\hjbl_e_c \

khhl\_lkl\bb k nhjfmehc� D = (AxC) + B(1-C)� <g_kbl_ kmffm \
dhehgdm '�

5 JZa^_ebl_ agZq_gb_ \ dhehgd_ ' gZ ��3� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu =NM beb INM� \g_kbl_ j_amevlZl \

dhehgdm (�

R : =  � � H P ? G D : W F B K K B C = N M � INM B

S F6 > E Y > J M = B O H ; E : K L ? C B O I J B F ? G ? G B Y

� J Y > 2

1 Hp_gbl_ bkihevah\Zgb_ =NM beb INM ^ey ^jm]bo h[eZkl_c bo

ijbf_g_gby \ ]h^m� ih dhlhjhfm ^_eZ_lky bg\_glZjbaZpby� \

lhggZo b \g_kbl_ wlh agZq_gb_ \ dhehgdm $�

2 Hp_gbl_ bkihevah\Zgb_ =NM�INM ^ey ^jm]bo h[eZkl_c bo

ijbf_g_gby \ ij_^u^ms_f ]h^m \ lhggZo b \g_kbl_ wlh agZq_gb_

\ dhehgdm %�

3 <g_kbl_ \ dhehgdm & ^hex wfbkkbb ^ey bg\_glZjbaZpbb� Fh`_l

bkihevah\Zlvky lbih\h_ agZq_gb_ jZ\gh_ ����

4 JZkkqblZcl_ wfbkkbb =NM�INM ^ey ^jm]bo h[eZkl_c bo

ijbf_g_gby \ khhl\_lkl\bb k nhjfmehc� D = (AxC) + B(1-C).
<g_kbl_ kmffm \ dhehgdm '�

BKIHEVAH<:GB? =NM <

:WJHAHEYO

=NM fh]ml ijbf_gylvky dZd

aZf_gbl_eb ONM \ Zwjhaheyo �\

ijhfure_gguo� l_ogbq_kdbo� [u�

lh\uo� f_^bpbgkdbo b [ulh\uo��

=NM� dhlhju_ fh]ml bkihev�

ah\Zlvky ^ey wlbo p_e_c \dexqZxl�

+)&����� +)&����D� ���D b +)&�

227ea.
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5 JZa^_ebl_ agZq_gb_ \ dhehgd_ ' gZ ��3� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu =NM beb INM� \g_kbl_ j_amevlZl \

dhehgdm (�

R : = 1 3 H P ? G D : W F B K K B B S F6

Wlhl JZ[hqbc ebkl ij_^gZagZq_g ^ey 6)6� bkihevamxs_]hky \

bahebjmxsbo jZkij_^_ebl_evguo mkljhckl\Zo b ij_ju\Zl_eyo�

1 AZg_kbl_ lbiu h[hjm^h\Zgby� bkihevamxs_]h SF6 \ dhehgdm :��

2 Hp_gbl_ dhebq_kl\h 6)6� gZoh^b\r_]hky \ wdkiemZlbjm_fuo

jZkij_^_ebl_evguo mkljhckl\Zo� \udexqZl_e_c b

ljZgknhjfZlhjZo \ lhggZo� \g_kbl_ j_amevlZl \ dhehgdm $��

3 <g_kbl_ \ dhehgdm % ^hex ml_qdb 6)6 ih lbiZf h[hjm^h\Zgby�

4 Hp_gbl_ dhebq_kl\h 6)6� kh^_j`Z\r_]hky \ h[hjm^h\Zgbb aZ ��

e_l ^h ]h^Z bg\_glZjbaZpbb� b \g_kbl_ wlh agZq_gb_ \ dhehgdm C.

5 <g_kbl_ \ dhehgdm ' ^hex 6)6� hklZxsmxky \ h[hjm^h\Zgbb \h

\j_fy _]h aZohjhg_gby�

6 JZkkqblZcl_ wfbkkbb 6)6 iml_f mfgh`_gby agZq_gby \ dhehgd_

$ gZ agZq_gb_ \ dhehgd_ %� ijb[Z\b\ ihemq_gguc j_amevlZl d

j_amevlZlm mfgh`_gby agZq_gby \ dhehgd_ & gZ agZq_gb_ \

dhehgd_ '� <g_kbl_ kmffm \ dhehgdm (�

7 JZa^_ebl_ agZq_gb_ \ dhehgd_ ( gZ 103� qlh[u ij_h[jZah\Zlv _]h

\ ]b]Z]jZffu wfbkkbb 6)6� b \g_kbl_ j_amevlZl \

dhehgdm )� Ijhba\_^bl_ kmffbjh\Zgb_ \k_o agZq_gbc \ dhehgd_

F b aZg_kbl_ ihemq_gguc j_amevlZl \ ihke_^gxx yq_cdm wlhc

dhehgdb�



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 4 5

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H P?F?GL:

J:;HQBC EBKL 2-1

EBKL 1 BA � WFBKKBBCO2

R:= 1

A
Dhebq_kl\h

ijhba\_^_ggh]h debgd_jZ
beb p_f_glZ

�l�

B
Dhwnnbpb_gl wfbkkbb

�l &22�l debgd_jZ beb
p_f_glZ�

C
Wfbkkbb &22

�l�

D
Wfbkkbb &22

�=]�

C = (A x B) D = C/103

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H P?F?GL:

J:;HQBC EBKL 2-1

EBKL 2 BA � WFBKKBB SO2

R:= 2

A
Dhebq_kl\h

ijhba\_^_ggh]h p_f_glZ
�l�

B
Dhwnnbpb_gl wfbkkbb

�d] 622 �l p_f_glZ�

C
Wfbkkbb 622

�d]�

D
Wfbkkbb 622

�=]�

C = (A x B) D = C/106



IJHFURE?GGU? IJHP?KKU

2 . 4 6 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H BA<?KLB

J:;HQBC EBKL 2-2

EBKL 1 BA � WFBKKBBCO2

Lbi ba\_klb
A

Dhebq_kl\h
ijhba\_^_gghc

ba\_klb

�l�

B
Dhwnnbpb_gl wfbkkbb

�l &22�l
[ukljh]Zkys_cky beb
^hehfblh\hc ba\_klb�

C
Wfbkkbb &22

�l�

D
Wfbkkbb &22

�=]�

C = (A x B) D = C/103

;ukljh]ZkysZyky
ba\_klv

>hehfblh\Zy
ba\_klv

<k_]h �=]��



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 4 7

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV BKIHEVAH<:GB? BA<?KLGYD: B >HEHFBL:

J:;HQBC EBKL 2-3

EBKL 1 BA � WFBKKBBCO2

Lbi fZl_jbZeZ
A

Dhebq_kl\h
bkihevah\Z\r_�
]hky ba\_klgydZ
beb ^hehfblZ

�l�

B
Dhwnnbpb_gl wfbkkbb

�d] &22�l ba\_klgydZ
beb ^hehfblZ�

C
Wfbkkbb &22

�d]�

D
Wfbkkbb &22

�=]�

C = (A x B) D = C/106

Ba\_klgyd

>hehfbl

<k_]h �=]��



IJHFURE?GGU? IJHP?KKU

2 . 4 8 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H B BKIHEVAH<:GB? KH>U

J:;HQBC EBKL 2-4

EBKL 1 BA � WFBKKBBCO2, K<YA:GGU? K IJHBA<H>KL<HF KH>U

R:= 1

A
Dhebq_kl\h

bkihevah\Zgghc ljhgu

�l�

B
Dhwnnbpb_gl wfbkkbb

�l &22�l ljhgu�

C
Wfbkkbb &22

�l�

D
Wfbkkbb &22

�=]�

C = (A x B) D = C/103

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H B BKIHEVAH<:GB? KH>U

J:;HQBC EBKL 2-4

EBKL 2 BA � WFBKKBBCO2, K<YA:GGU? K BKIHEVAH<:GB?F KH>U

R:= 2

A
Dhebq_kl\h

bkihevah\Zgghc kh^u
�l�

B
Dhwnnbpb_gl wfbkkbb

�d] &22�l kh^u�

C
Wfbkkbb &22

�d]�

D
Wfbkkbb &22

�=]�

C = (A x B) D = C/106



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 4 9

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H :FFB:D:

J:;HQBC EBKL 2-6

EBKL  1 BA � JY> 1a - WFBKKBB CO2

R:= 1

A
Dhebq_kl\h

ihlj_[e_ggh]h
]ZaZ
�f3)

B
Kh^_j`Zgb_
m]e_jh^Z \ ]Za_

�d]�f3)

C
I_j_\h^ghc
fgh`bl_ev

D
Wfbkkbb &22

�d]�

E
Wfbkkbb &22

�=]�

44/12 D = (A u B u C) E = D/106

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H :FFB:D:

J:;HQBC EBKL 2-6

EBKL 2 BA � JY> 1b - WFBKKBBCO2

R:= 2

A
Dhebq_kl\h

ijhba\_^_ggh]h ZffbZdZ
�l�

B
Dhwnnbpb_gl
wfbkkbb

�l &22�l ZffbZdZ�

C
Wfbkkbb &22

�l�

D
Wfbkkbb &22

�=]�

C = (A u B) D = C/103



IJHFURE?GGU? IJHP?KKU

2 . 5 0 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H :AHLGHC DBKEHLU

J:;HQBC EBKL 2-7

EBKL I BA � WFBKKBBN2O BNOx

A
Dhebq_kl\h

ijhba\_^_gghc
Zahlghc dbkehlu

�l�

B
Dhwnnbpb_gl
wfbkkbb
�d] ]ZaZ�l

ijhba\_^_gghc
Zahlghc dbkehlu�

C
Wfbkkbb

hij_^_e_ggh]h ]ZaZ

�d]�

D
Wfbkkbb

hij_^_e_ggh]h ]ZaZ

�=]�

C = (A u B) D = C/106

N2O N2O

NOx NOx



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 5 1

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H D:J;B>:

J:;HQBC EBKL 2-9

EBKL 1 BA � WFBKKBBCO2, K<YA:GGU? K IJHBA<H>KL<HF D:J;B>: DJ?FGBY

R:= 1

A
Ihlj_[e_gb_

dhdkZ

�l�

B
Kh^_j`Zgb_

m]e_jh^Z \ dhdk_

C
GZdhie_gguc \
ijh^mdl_ m]e_jh^

(%)

D
Wfbkkbb &22

�l�

E
Wfbkkbb &22

�=]�

D = A x B (100-C) x
3,67x10-4

E = D/103

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H D:J;B>:

J:;HQBC EBKL 2-9

EBKL 2 BA � IJHBA<H>KL<H D:J;B>: DJ?FGBY � JY> 1a - WFBKKBBCH4
R:= 2

A
Dhebq_kl\h

ihlj_[e_ggh]h
g_nlygh]h dhdkZ

�l�

B
Dhwnnbpb_gl wfbkkbb

�d] &+4 � l
ihlj_[e_ggh]h g_nlygh]h

dhdkZ�

C
Wfbkkbb &+4

�d]�

D
Wfbkkbb &+4

�=]�

C = (A u B) D = C/106



IJHFURE?GGU? IJHP?KKU

2 . 5 2 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H D:J;B>:

J:;HQBC EBKL 2-9

EBKL 3 BA � IJHBA<H>KL<H D:J;B>: DJ?FGBY � JY> 1b - WFBKKBBCH4
R:= 3

A
Dhebq_kl\h

ijhba\_^_ggh]h
dZj[b^Z dj_fgby

�l�

B
Dhwnnbpb_gl wfbkkbb

�d] &+4 � l
ijhba\_^_ggh]h
dZj[b^Z dj_fgby�

C
Wfbkkbb &+4

�d]�

D
Wfbkkbb &+4

�=]�

C = (A u B) D = C/106

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H D:J;B>:

J:;HQBC EBKL 2-9

EBKL 4 BA � IJHBA<H>KL<H D:J;B>: D:EVPBY � WFBKKBBCO2
R:= 4

A
Dhebq_kl\h

ijhba\_^_ggh]h
dZj[b^Z

�l�

B
Dhwnnbpb_gl
wfbkkbb
�l &22 � l

ijhba\_^_ggh]h
dZj[b^Z�

C
Wfbkkbb &22

�l�

D
Wfbkkbb &22

�=]�

C = (A u B) D = C/103

<k_]h �=]��



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 5 3

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H >JM=BO OBFBQ?KDBO <?S?KL<

J:;HQBC EBKL 2-10

EBKL 1 BA � WFBKKBBCH4
R:= 1

<_s_kl\h
A

Dhebq_kl\h
ijhba\_^_ggh]h

\_s_kl\Z
�l�

B
Dhwnnbpb_gl wfbkkbb

�d] &+4 � l
ijhba\_^_ggh]h

\_s_kl\Z�

C
Wfbkkbb &+4

�d]�

D
Wfbkkbb &+4

�=]�

C = (A u B) D = C/106

<k_]h �=]��



IJHFURE?GGU? IJHP?KKU

2 . 5 4 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H F?L:EEH<

J:;HQBC EBKL 2-11

EBKL 1  BA � JY> 1a - WFBKKBBCO2

R:= 1

A
FZkkZ

\hkklZgh\bl_ey

�l�

B
Dhwnnbpb_gl
wfbkkbb

�l &22�l
\hkklZgh\bl_ey�

C

�Kh^_j`Zgb_ m]e_jh^Z
\ jm^_ fbgmk

kh^_j`Zgb_ m]e_jh^Z \
f_lZee_� [ ���� �l
CO2�l m]e_jh^Z�

D
Wfbkkbb &22

�l�

E
Wfbkkbb &22

�=]�

D = (A x B) + C E = D/103

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H F?L:EEH<

J:;HQBC EBKL 2-11

EBKL 2 BA � QM=MG B KL:EV � JY> 1b - WFBKKBBCO2
R:= 2

A
Dhebq_kl\h

ijhba\_^_ggh]h qm]mgZ
beb klZeb

�l�

B
Dhwnnbpb_gl wfbkkbb

�l &22�l qm]mgZ beb klZeb�

C
Wfbkkbb &22

�l�

D
Wfbkkbb &22

�=]�

C = (A x B) D = C/103



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 5 5

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H F?L:EEH<

J:;HQBC EBKL 2-11

EBKL 3 BA � N?JJHKIE:<U � JY> 1b � WFBKKBBCO2

R:= 3

A
Dhebq_kl\h

ijhba\_^_gguo
n_jjhkieZ\h\

�l�

B
Dhwnnbpb_gl wfbkkbb

�l &22�l ijhba\_^_gguo
n_jjhkieZ\h\�

C
Wfbkkbb &22

�l�

D
Wfbkkbb &22

�=]�

C = (A x B) D = C/103



IJHFURE?GGU? IJHP?KKU

2 . 5 6 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H F?L:EEH<

J:;HQBC EBKL 2-11

EBKL 4 BA � :EXFBGBC � JY> 1b - WFBKKBBCO2
R:= 4

A
Dhebq_kl\h ijhba\_^_ggh]h

Zexfbgby
�l�

B
Dhwnnbpb_gl wfbkkbb

�l &22�l Zexfbgby�

C
Wfbkkbb &22

�l�

D
Wfbkkbb &22

�=]�

C = (A x B) D = C/103

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H F?L:EEH<

J:;HQBC EBKL 2-11

EBKL 5 BA � :EXFBGBC � JY> 1b � WFBKKBBCF4
R:= 5

A
Lbi

yq_cdb

B
Dhebq_kl\h
ijhba\_�
^_ggh]h
Zexfbgby

�lhggu�

C
IhklhyggZy
mjZ\g_gby
^ey jZkq_lZ
wfbkkbb

CF4

D
Kj_^gyy
^hey

\u^_eyx�
s_]hky ]ZaZ
\h \j_fy
Zgh^gh]h
ijhp_kkZ

E
L_dmsZy
wnn_dlb\�
ghklv

�^hey�

F
Qbkeh
Zgh^guo
ijhp_kkh\
\ ^_gv

G
Ijh^he`b�
l_evghklv
Zgh^gh]h
ijhp_kkZ

�fbgmlu�

H
Wfbkkbb &)4

�d]�

I
Wfbkkbb

CF4

�=]�

1,698 H = (B x C x D x
E x F x G)

I = H/106

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H F?L:EEH<

J:;HQBC EBKL 2-11

EBKL 6BA � :EXFBGBC � JY> 1b - WFBKKBB C2F6
R:= 6

A
Lbi

yq_cdb

B
Dhebq_kl\h
ijhba\_�
^_ggh]h
Zexfbgby

�lhggu�

C
IhklhyggZy
mjZ\g_gby
^ey jZkq_lZ
wfbkkbb

C2F6

D
Kj_^gyy ^hey
\u^_eyxs_]hky
]ZaZ \h \j_fy
Zgh^gh]h
ijhp_kkZ

E
L_dmsZy
wnn_dlb\�
ghklv

�^hey�

F
Qbkeh
Zgh^guo
ijhp_kkh\
\ ^_gv

G
Ijh^he-
`bl_ev-
ghklv

Zgh^gh]h
ijhp_kkZ
�fbgmlu�

H
Wfbkkbb &2F6

�d]�

I
Wfbkkbb

C2F6

�=]�

0,1698 H = (B x C x D
x E x F x G)

I = H/106



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 5 7

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H F?L:EEH<

J:;HQBC EBKL 2-11
EBKL 7 BA � :EXFBGBC � JY> 1c � WFBKKBBCF4

R:= 7
A

Dhebq_kl\h ijhba\_^_ggh]h
Zexfbgby

�l�

B
Dhwnnbpb_gl
wfbkkbb

�d] &)4�l Zexfbgby�

C
Wfbkkbb &)4

�d]�

D
Wfbkkbb &)4

(=]�

C = (A x B) D = C/106

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H F?L:EEH<

J:;HQBC EBKL 2-11
EBKL 8 BA � :EXFBGBC � JY> 1c � WFBKKBBC2F6

R:= 8
A

<k_]h wfbkkbb &)4

�=]�

B
Dhwnnbpb_gl wfbkkbb &2F6

(C2F6/CF4)

C
Wfbkkbb &2F6

�=]�

0,1 C = (A x B)



IJHFURE?GGU? IJHP?KKU

2 . 5 8 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H F?L:EEH<

J:;HQBC EBKL 2-11

EBKL 9 BA 9 SF6 , BKIHEVAM?FUC < EBL?CGUO P?O:O >EY

IJHBA<H>KL<: :EXFBGBY B F:=GBY � WFBKKBB SF6

R:= 9

A
Ihlj_[e_gb_ 6)6

�l�

B
Wfbkkbb 6)6

�l�

C
Wfbkkbb 6)6

�=]�

B = A C = B/103



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 5 9

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

J:;HQBC EBKL 2-14

EBKL 1 BA � � WFBKKBB =NM BINM IJB IJHBA<H>KL<? =:EH=?GHM=E?JH>H<

R:= 1

=Zeh]_ghm]e_jh^
A

=h^h\hc h[t_f
ijhba\h^kl\Z

�l�

B
Dhwnnbpb_gl
wfbkkbb

�d] nlhjm]e_jh^Z
gZ lhggm
ijh^mdpbb�

C
Wfbkkbb

nlhjm]e_jh^Z

�d]�

D
Wfbkkbb

nlhjm]e_jh^Z

�=]�

C = (A x B) D = C/106

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IJHBA<H>KL<H NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

J:;HQBC EBKL 2-14

EBKL 2 BA � WFBKKBB, K<YA:GGU? K ML?QD:FB - WFBKKBB =NM BINM

R:= 2

Nlhjm]e_jh^
A

Dhebq_kl\h
ijhba\_^_ggh]h
nlhjm]e_jh^Z

�l�

B
Dhwnnbpb_gl
wfbkkbb
�d] ml_q_d

nlhjm]e_jh^Z gZ
lhggm

ijhba\_^_ggh]h�

C
Wfbkkbb

nlhjm]e_jh^Z

�d]�

D
Wfbkkbb

nlhjm]e_jh^Z

�=]�

C = (A x B) D = C/106



IJHFURE?GGU? IJHP?KKU

2 . 6 0 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

J:;HQBC EBKL 2-15

EBKL 1 BA �� � JY> 1aB JY> 1b - WFBKKBB NLHJM=E?JH>H< < QBKLHF <B>?

G:A<:GB?

NLHJM=E?JH>:

R:= 1

A
Dhebq_kl\h

ijhba\_^_ggh]h
nlhjm]e_jh^Z

�l�

B
Dhebq_kl\h

nlhjm]e_jh^Z �
bfihjlbjh\Zggh]h
\ qbklhf \b^_

�l�

C
Dhebq_kl\h
nlhjm]e_jh^Z�

wdkihjlbjh\Zggh]h
\ qbklhf \b^_

�l�

D
Dhebq_kl\h
jZajmr_ggh]h
nlhjm]e_jh^Z

�l�

E
Ihl_gpbZevgZy_

wfbkkby nlhjm]e_jh^Z
\ qbklhf \b^_

�l�

E = A + B - C - D

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

J:;HQBC EBKL 2-15

EBKL 2 BA 13 - LHEVDH JY> 1b - IJH>MDLU, KH>?J@:SB? NLHJM=E?JH>U

G:A<:GB?

NLHJM=E?JH>:

R:= 2

Lbi ijh^mdpbb

F
Dhebq_kl\h _^bgbp�
bfihjlbjh\Zgguo

(+)
beb

wdkihjlbjh\Zgguo
(-)

G
Dhebq_kl\h

Zdlb\ghc kf_kb gZ
_^bgbpm

�d]�

H
>hey

nlhjm]e_jh^Z \
Zdlb\ghc kf_kb

 (%/100)

I
Ihl_gpbZevgZy wfbkkby

nlhjm]e_jh^Z�
kh^_j`Zs_]hky \

ijh^mdpbb

�l�

I = F x G x H/103

<k_]h �=]��



2 IJHFURE?GGU? IJHP?KKU

Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 6 1

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU � JY> 1a B JY> 1b -
KMFF:JGU? WFBKKBB NLHJM=E?JH>H<

J:;HQBC EBKL 2-15

EBKL 3 BA 13

G:A<:GB? NLHJM=E?JH>:

R:= 3

J
Ihl_gpbZevgZy wfbkkby
nlhjm]e_jh^Z \ qbklhf

\b^_
�l�

K
Ihl_gpbZevgZy wfbkkby

nlhjm]e_jh^Z�
kh^_j`Zs_]hky \ ijh^mdlZo

�l�

L
Ihl_gpbZevgZy wfbkkby
nlhjm]e_jh^Z� \k_]h

�l�

M
Ihl_gpbZevgZy wfbkkby
nlhjm]e_jh^Z� \k_]h

�=]�

- ( �RZ] �� . , �RZ] �� L = J + K M = M/103

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

LBI HOE:@>?GBY

G:A<:GB? NLHJM=E?JH>:

J:;HQBC EBKL 2-15

EBKL 4 BA �� K;HJD: OHEH>BEVGBDH< � JY> 2 - WFBKKBB =NM BINM

R:= 4

A B C D

Dhebq_kl\h =NM�INM�
aZijZ\e_ggh]h \ gh\u_

kbkl_fu \ ]h^m W
(EaZ]jm`_gh (t))

�l�

Ml_qdb ijb k[hjd_
(k)

(%)

Wfbkkby nlhjm]e_jh^Z

�l�

Wfbkkby nlhjm]e_jh^Z

�=]�

C= (A x B) D = C/103



IJHFURE?GGU? IJHP?KKU

2 . 6 2 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

ODULE IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

LBI HOE:@>?GBY

G:A<:GB? NLHJM=E?JH>:

J:;HQBC EBKL 2-15

EBKL 5 BA �� WDKIEM:L:PBY OHEH>BEVGBDH< � JY> � � WFBKKBB =NM BINM

R:= 5

E

Dhebq_kl\h =NM�INM�
gZdhie_ggh]h \

kms_kl\mxsbo kbkl_fZo \
]h^m W

(EojZg_gb_ (t))
�l�

F
?`_]h^gZy ghjfZ ml_qdb

(x)

(%)

G
Wfbkkby nlhjm]e_jh^Z

�l�

H
Wfbkkby nlhjm]e_jh^Z

�=]�

G = E x F/100 H = G/103

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

LBI HOE:@>?GBY

G:A<:GB?

NLHJM=E?JH>:

J:;HQBC EBKL 2-15

EBKL 6 BA �� A:OHJHG?GB? OHEH>BEVGBDH< � JY> 2 - WFBKKBB =NM BINM

R:= 6

I
Dhebq_kl\h =NM�INM�
aZijZ\e_ggh]h \ gh\u_
kbkl_fu \ ]h^m W�Q
(EiaZ]jm`_gh (t-n))

�l�

J
Kj_^gyy
ijh^he`b�
l_evghklv

wdkiemZlZpbb
h[hjm^h\Zgby

(n)

�e_l�

K
Dhebq_kl\h
=NM�INM \

kbkl_fZo \h \j_fy
bo aZohjhg_gby
� \ ijhp_glZo hl
i_j\hgZqZevghc
aZ]jmadb� �\�

(%)

L
Dhebq_kl\h
meh\e_ggh]h
=NM�INM� \
ijhp_glZo hl
nZdlbq_kdhc
aZ]jmadb

(z)

(%)

M
Wfbkkby

nlhjm]e_jh^Z

�l�

N
Wfbkkby

nlhjm]e_jh^Z

�=]�

M = I  x [K/100] x
[ (100 - L)/100]

N = M/103
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Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_ 2 . 6 3

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

LBI HOE:@>?GBY

G:A<:GB? NLHJM=E?JH>:

J:;HQBC EBKL 2-15

EBKL 7 BA �� BLH=H<U? >:GGU? IH OHEH>BEVGBD:F � JY> 2 - WFBKKBB =NM BINM

R:= 7

O
K[hjdZ

�=]�

P
WdkiemZlZpby

�=]�

Q
AZohjhg_gb_

�=]�

R
Wfbkkby nlhjm]e_jh^Z�

\k_]h
�=]�

2  ' �RZ] �� 3  + �RZ] �� 4  1 �RZ] �� R =(O+P+Q)

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

J:;HQBC EBKL 2-15

EBKL 8 BA �� <KI?G?GGU? F:L?JB:EU � JY> � � WFBKKBB =NM BINM

R:= 8

Lbi
A

Dhebq_kl\h
bkihevah\Zg�

guo
=NM�INM

�l�

B
Dhebq_kl\h
=NM�INM�
gZoh^ysboky
\ bkihevah\Z�

gbb
�l�

C
>hey ml_qdb
\h \j_fy

ijhba\h^kl\Z

(%/100)

D
>hey ml_qdb
\h \j_fy
bkihev�
ah\Zgby

 (%/100)

E
Wfbkkby
=NM�INM

�l�

F
Wfbkkby
=NM�INM

�=]�

E = (A x C)
+ (B x D)

F = E/103

K hldjulufb ihjZfb GI GI

K aZdjulufb ihjZfb

GI G_ ijbf_gy_lky <k_]h �=]��

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

J:;HQBC EBKL 2-15

EBKL 9 BA �� H=G?LMRBL?EB � JY> 2 - WFBKKBB =NM� INM B SF6
R:= 9

Lbi h]g_lmrbl_e_c
A

Dhebq_kl\h
=NM�INM�6)6,
bkihevah\Zggh]h
gh\uo h]g_�

lmrbl_eyo� \k_]h
�l�

B
>hey ml_qdb

(%/100)

C
Wfbkkby

=NM�INM�6)6

�l�

D
Wfbkkby

=NM�INM�6)6

�=]�

C = (A x B) D = C/103

IhjlZlb\gu_

KlZpbhgZjgu_

<k_]h �=]��
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2 . 6 4 Jmdh\h^kl\h ih bg\_glZjbaZpbb \u[jhkh\ iZjgbdh\uo ]Zah\ \ Jhkkbb gZ j_]bhgZevghf mjh\g_

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

J:;HQBC EBKL 2-15

EBKL 10 BA �� � JY> 2 - :WJHAHEB - WFBKKBB =NM BINM

R:= 10

A
Bkihevah\Zgb_

=NM�INM \ Zwjhaheyo \
]h^ bg\_glZjbaZpbb

�l�

B
Bkihevah\Zgb_
=NM� INM \
Zwjhaheyo \

ij_^u^ms_f ]h^m
�l�

C
Ml_qdb ijb

bkihevah\Zgbb \
l_dms_f ]h^m

D
Wfbkkby =NM�INM

ba Zwjhahe_c

�l�

E
Wfbkkby

=NM�INM ba
Zwjhahe_c

�=]�

     D = (A x C)
         + B (1 - C)

E = D/103

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

J:;HQBC EBKL 2-15

EBKL 11 BA �� J:KL<HJBL?EB � JY> 2 - WFBKKBB =NM BINM

R:= 11

A
Bkihevah\Zgb_
=NM�INM \

jZkl\hjbl_eyo \ ]h^
bg\_glZjbaZpbb

�l�

B
Bkihevah\Zgb_
=NM� INM \

jZkl\hjbl_eyo \
ij_^u^ms_f ]h^m

�l�

C
Ml_qdb ijb

bkihevah\Zgbb \
l_dms_f ]h^m

D
Wfbkkby =NM�INM
ba jZkl\hjbl_e_c

�l�

E
Wfbkkby =NM�INM ba

jZkl\hjbl_e_c

�=]�

   D = (A x C)
       + B (1 - C)

E = D/103

FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

J:;HQBC EBKL 2-15

EBKL 12 BA �� >JM=B? IJBF?G?GBY � JY> 2 - WFBKKBB =NM BINM

R:= 12

A
Bkihevah\Zgb_
=NM�INM ^ey
^jm]bo \b^h\

ijbf_g_gby \ ]h^
bg\_glZjbaZpbb

�l�

B
Bkihevah\Zgb_
=NM� INM ^ey
^jm]bo \b^h\
ijbf_g_gby \

ij_^u^ms_f ]h^m
�l�

C
Ml_qdb ijb

bkihevah\Zgbb \
l_dms_f ]h^m

D
Wfbkkby =NM�INM
ijb ^jm]bo \b^Zo
ijbf_g_gby

�l�

E
Wfbkkby =NM�INM
ijb ^jm]bo \b^Zo
ijbf_g_gby

�=]�

      D = (A x C)
         + B (1 - C)

E = D/103
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FH>MEV IJHFURE?GGU? IJHP?KKU

IH>FH>MEV IHLJ?;E?GB? NLHJM=E?JH>H< B =?DK:NLHJB>: K?JU

J:;HQBC EBKL 2-15

EBKL 13 BA �� WFBKKBB SF6

R:= 13

:�
Lbi

h[hjm^h\Z
gby

A2
Dhebq_kl\h

SF6,
gZoh^ys_]hky \
bkihevah\Zgbb

\ ]h^
bg\_glZjbaZpbb

�l�

B
Dhwnnbpb_gl
ml_qdb 6)6,

gZoh^ys_]hky \
bkihevah\Zgbb

(%/100)

C
Dhebq_kl\h 6)6
, gZoh^ys_]hky \
bkihevah\Zgbb
aZ �� e_l ^h ]h^
bg\_glZjbaZpbb

�l�

D
>hey 6)6,

hklZxsZyky \
h[hjm^h\Zgbb
\h \j_fy _]h
aZohjhg_gby

(%/100)

E
Wfbkkby 6)6

�l�

F
Wfbkkby

SF6

(=]�

  E = (A2 x B)
    + (C x D)

F = E/103

<k_]h �=]��


