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<�ijhp_kk_�ih]jmadb�b�\u]jmadb�]jmah\�ba�km^gZ�hkms_kl\eyxlky�jZagh�

h[jZagu_�hi_jZpbb, dhlhju_�hlghkylky�d�gZb[he__�ljm^h_fdbf b�ly`_euf�
jZ[hlZf�gZ�j_qghf�ljZgkihjl_��<�ihjlm�\aZbfh^_ckl\mxl�j_qghc��`_e_agh�
^hjh`guc�b�Z\lhfh[bevguc�ljZgkihjl� 
<�ijhp_kk_�]jmah\hc�h[jZ[hldb�km^gZ�h^gh\j_f_ggh�mqZkl\mxl�jZaebq�

gu_�ih]jmahqgh-\u]jmahqgu_�b�ljZgkihjlbjmxsb_�fZrbgu�b�agZqbl_evgh_�
dhebq_kl\h�ex^_c��Mki_rgh_�\uiheg_gb_�i_j_]jmahqguo�b�kdeZ^kdbo�jZ[hl�
\hafh`gh�ijb�q_ldhc�bo�hj]ZgbaZpbb�gZ�hkgh\_�jZajZ[hlZgguo�ko_f�f_oZ�
gbabjh\Zgghc�ih]jmadb��\u]jmadb��khjlbjh\db�]jmah\� 
<� mq_[ghf�ihkh[bb� ^ZgZ� oZjZdl_jbklbdZ� hkgh\guo� we_f_glh\�i_j_]jm�

ahqgh]h� ijhp_kkZ� \� ihjlZo�� jZkkfhlj_gu� \hijhku� ih^]hlh\db� bkoh^guo�
^Zgguo�^ey�hij_^_e_gby�hkgh\guo�iZjZf_ljh\�kdeZ^h\�b ijb\_^_gu�f_lh�
^bdb� hij_^_e_gby� wlbo� iZjZf_ljh\� ih� m^_evghc� ^himklbfhc� gZ]jmad_� b�
we_f_glZjguf iehsZ^dZf� 
>ey�nhjfbjh\Zgby�ko_f�f_oZgbabjh\Zgghc�ih]jmadb��\u]jmadb�b�kdeZ^�

kdh]h�i_j_f_s_gby�lZjgh-rlmqguo��rlmqguo��dhgl_cg_jguo��e_kguo��gZ\Z�
ehqguo�� kuimqbo�� ihjhrdhh[jZaguo� b� iue_\b^guo�� a_jgh\uo�� gZeb\guo�
]jmah\�baeh`_gu�mkeh\by�jZaf_s_gby�b�ojZg_gby�\�kdeZ^Zo��^Zg�i_j_q_gv�
ih]jmahqgh-\u]jmahqguo�fZrbg�� dhlhju_� \hafh`gh�bkihevah\Zlv, b�j_dh�
f_g^Zpbb�ih�bo�hkgZs_gbx�]jmahaZo\Zlgufb�mkljhckl\Zfb� 
Ijb\_^_gu�lbih\u_�ko_fu�f_oZgbabjh\Zgghc�ih]jmadb��\u]jmadb�b�kdeZ^�

kdh]h�i_j_f_s_gby�^ey�i_j_qbke_gguo�\ur_�]jmah\��f_lh^bdZ�hp_gdb�b�\u[h�
jZ�hilbfZevgh]h�\ZjbZglZ�ko_fu�f_oZgbaZpbb��Baeh`_gu�hkgh\gu_�iheh`_gby�
l_ogbdb [_ahiZkghklb�ijb�ijhba\h^kl\_�ih]jmahqgh-\u]jmahqguo�jZ[hl k�jZa�
ebqgufb�]jmaZfb. 
<�i_j\hc�qZklb�ihkh[by��\ur_^r_c�\������]h^m��jZkkfZljb\Zebkv�ih]jm�

ahqgh-jZa]jmahqgu_�� ljZgkihjlbjmxsb_� b� \kihfh]Zl_evgu_� fZrbgu� b�
mkljhckl\Z� 
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1 I?J?=JMAHQGUC�IJHP?KK� 
   B�?=H�HKGH<GU?�WE?F?GLU 
 

1���Ihjl�dZd�a\_gh�ljZgkihjlgh]h�ijhp_kkZ 
 

Kh\j_f_gguc� j_qghc� ihjl� y\ey_lky� ij_`^_� \k_]h� imgdlhf� i_j_\Zedb�
]jmah\�k�`_e_agh^hjh`gh]h�b�Z\lhfh[bevgh]h�ljZgkihjlZ�gZ�j_qghc�beb�\�
h[jZlghf�gZijZ\e_gbb��LZdbf�h[jZahf��hg�y\ey_lky�kh_^bgbl_evguf�a\_ghf�
f_`^m�\h^gufb�imlyfb�b�kmohimlgufb \b^Zfb�ljZgkihjlZ��Ihjl�ij_^klZ\�
ey_l� kh[hc� ohayckl\_ggh_� ij_^ijbylb_�� h[_ki_qb\Zxs__� \uiheg_gb_� jZa�
ghh[jZaguo�hi_jZpbc� 
± dhff_jq_kdbo�± hnhjfe_gb_�\aZbfhhlghr_gbc�k�deb_glmjhc�ih�ijb_�

fm��\u^Zq_��ojZg_gbx�b�i_j_\had_�]jmah\: ih^]hlh\dZ�^h]h\hjh\�k�]jmahhl�
ijZ\bl_eyfb��^Ze__�± hlijZ\bl_eb��gZ�i_j_\hadm�f_klguo�]jmah\; ijb_f�hl�
hlijZ\bl_e_c� aZy\hd� gZ� ih^Zqm� km^h\� b� hlijZ\dm� ]jmah\; ^hdmf_glZevgh_�
hnhjfe_gb_�i_j_\hahd�]jmah\� 
± l_ogbq_kdbo�± ijb_f�b�hlijZ\e_gb_�km^h\�b�h[jZ[Zlu\Z_fuo�\�ihjlZo�

`_e_agh^hjh`guo� \Z]hgh\�� jZkklZgh\dZ� ljZgkihjlguo� kj_^kl\� ih� f_klZf�
ih]jmadb� b� \u]jmadb�� kgZ[`_gb_� km^h\� lhieb\hf� b� fZl_jbZeZfb�� f_edbc�
j_fhgl�nehlZ� 
± i_j_]jmahqguo�± ih]jmadZ�b�\u]jmadZ�]jmah\�ba�km^h\��\Z]hgh\�beb�Z\�

lhljZgkihjlZ� b� khhl\_lkl\mxsZy� ih]jmadZ�� [hjlh\Zy� i_j_\ZedZ�� \gml-
jbkdeZ^kdb_�jZ[hlu��\uihegy_fu_�\�ihjy^d_�ih^]hlh\db�d�h[jZ[hld_�h`b�
^Z_fuo� d� ijb[ulbx� ljZgkihjlguo� km^h\� beb� \Z]hgh\��� k\yaZggu_� k i_j_�
f_s_gb_f�]jmaZ�ba�h^gh]h�kdeZ^Z�\�^jm]hc� 
± iZkkZ`bjkdbo�± hnhjfe_gb_�iZkkZ`bjkdbo�ijh_a^guo�b�[Z]Z`guo�^h�

dmf_glh\��ihkZ^dZ�b�\ukZ^dZ�iZkkZ`bjh\��ijb_f�b�\u^ZqZ�[Z]Z`Z��ojZg_gb_�
jmqgh]h�[Z]Z`Z��dmevlmjgh-[ulh\h_�h[kem`b\Zgb_�iZkkZ`bjh\� 
D�hkgh\guf�nmgdpbyf�ihjlZ�hlghkylky��ijb\e_q_gb_�]jmah\�^ey�i_j_\hadb�

j_qguf� ljZgkihjlhf�� aZdexq_gb_� ^h]h\hjh\� k� hlijZ\bl_eyfb� gZ� i_j_\hadm��
ijb_f�� ojZg_gb_� ]jmah\�� \u^ZqZ� ]jmaZ� b� [Z]Z`Z�� \uiheg_gb_� i_j_]jmahqguo�
hi_jZpbc�b�i_j_\ZedZ� ]jmah\� k�h^gh]h�\b^Z� ljZgkihjlZ�gZ�^jm]hc��h[jZ[hldZ�
km^h\�b�^jm]bo�ljZgkihjlguo�kj_^kl\�\�mklZgh\e_ggu_�kjhdb��hlijZ\e_gb_�km�
^h\�\�j_ck�ih�]jZnbdm�b�jZkibkZgbx�^\b`_gby��l_ogbq_kdh_ h[kem`b\Zgb_�b�
kgZ[`_gb_�km^h\��jZkq_lu�k�deb_glmjhc; dhgljhev aZ�hj]ZgbaZpb_c�h[jZ[hldb�
km^h\�gZ�ijbqZeZo�g_h[s_]h ihevah\Zgby��kha^Zgb_�[_ahiZkguo�mkeh\bc�ieZ\Z�
gby�b�klhygdb�km^h\ \�ihjlm��h[_ki_q_gb_�khojZgghklb�]jmah\��ihjlh\h]h�oh�
ayckl\Z� b� h[hjm^h\Zgby; jZpbhgZevgh_� bkihevah\Zgb_� l_ogbq_kdbo� kj_^kl\��
\g_^j_gb_ dhfie_dkghc f_oZgbaZpbb� b� Z\lhfZlbaZpbb� i_j_]jmahqguo� jZ[hl��
ih\ur_gb_�ijhba\h^bl_evghklb�ljm^Z�ihjlh\uo�jZ[hqbo� 
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1���<ZjbZglu�b�hi_jZpbb�i_j_]jmahqgh]h�ijhp_kkZ 
 

H^gbf ba�hkgh\guo�ij_^gZagZq_gbc�ex[h]h�ihjlZ�y\ey_lky�i_j_]jmadZ�b 
i_j_^ZqZ�]jmah\�k�h^gh]h�\b^Z�ljZgkihjlZ�gZ�^jm]hc��Ihwlhfm \�h[s_f�kem�
qZ_� i_j_]jmahqguc� ijhp_kk \� ihjlm� _klv� g_� qlh� bgh_�� dZd� ijh^he`_gb_�
ljZgkihjlgh]h�ijhp_kkZ�b�\dexqZ_l�\k_�i_j_]jmahqgu_ hi_jZpbb�ih�ih]jma�
d_�b�\u]jmad_�]jmah\�ba�ljZgkihjlguo�kj_^kl\: km^h\��\Z]hgh\�b�Z\lhfh[b�
e_c�� I_j_]jmahqguc� ijhp_kk�� hj]Zgbah\Zgguc� khhl\_lkl\mxsbf h[jZahf��
h[_ki_qb\Z_l� k\h_\j_f_gghklv�b� jblfbqghklv ljZgkihjlbjh\db� ]jmah\��bo�
khojZgghklv� ijb� i_j_]jmad_�� mkdhj_gb_� h[jZ[hldb� ljZgkihjlguo� kj_^kl\�
ijb�gZbf_gvrbo�aZljZlZo�fZl_jbZevguo�b�ex^kdbo�j_kmjkh\� 
<ZjbZglu�i_j_]jmahqgh]h�ijhp_kkZ� Ijb[u\rbc�\�ihjl�]jma�fh`_l�[ulv 

i_j_]jm`_g�g_ihkj_^kl\_ggh�k�h^gh]h�\b^Z�ljZgkihjlZ�gZ�^jm]hc�beb�i_j_�
^Zg� \j_f_ggh� gZ� kdeZ^��<� i_j\hf� kemqZ_� \ZjbZgl� gZau\Z_lky� ijyfuf� \h�
\lhjhf ± i_j_]jmahqguf�q_j_a�kdeZ^� 
Hkgh\gufb�\ZjbZglZfb�i_j_]jmahqguo�jZ[hl�\�ihjlZo�y\eyxlky�� ©km^gh ± 

\Z]hgª, ©\Z]hg ± km^ghª, ©km^gh ± kdeZ^ª, ©kdeZ^ ± km^ghª, ©\Z]hg ± kdeZ^ª, 
©kdeZ^ ± \Z]hgª, ©km^gh ± Z\lhfh[bevª, ©Z\lhfh[bev ± km^ghª, ©Z\lhfh[bev ± 
kdeZ^ª, ©kdeZ^ ± Z\lhfh[bevª, ©km^gh ± km^ghª, ©kdeZ^ ± kdeZ^ª. 
I_j_]jmadZ� ]jmah\ ih� ijyfhfm� \ZjbZglm y\ey_lky� gZb[he__� wnn_dlb\�

ghc��ihkdhevdm�hgZ�iha\hey_l�khdjZlblv�ljm^h_fdhklv�i_j_]jmahqguo�hi_�
jZpbc��mkdhjblv�^hklZ\dm�]jmah\�ihlj_[bl_eyf��ih\ukblv�khojZgghklv�]jm�
ah\�b�kgbablv�jZkoh^u�gZ�i_j_]jmahqgu_�jZ[hlu��H^gZdh�jZ[hlZ�ih�ijyfhfm�
\ZjbZglm� \hafh`gZ� lhevdh� ijb� kljh]hf� \aZbfhkh]eZkh\Zgghf� ih^oh^_� \�
ihjlu� km^h\��`_e_agh^hjh`guo� khklZ\h\� b�fZkkh\hc� ih^Zq_ Z\lhfh[be_c�
ih^�jZa]jmadm�\k_]h�km^gZ� 
?keb�\j_fy�ij_[u\Zgby�km^h\�b�ih_a^h\�\�ihjl�i_j_\Zedb�g_�kh\iZ^Z_l�b�

jZ[hlZ�ih�ijyfhfm�\ZjbZglm�k\yaZgZ�k�[hevrbfb�ijhklhyfb�ljZgkihjlguo�
kj_^kl\��i_j_]jmadZ� ]jmah\� q_j_a� kdeZ^�fh`_l�hdZaZlvky� wdhghfbqghc�� lZd�
dZd�ijb�wlhf��g_kfhljy�gZ�lh��qlh b�\hajZklZxl� aZljZlu�gZ�i_j_]jmahqgu_�
jZ[hlu�� mkdhjy_lky� h[jZ[hldZ� km^h\� b� \Z]hgh\�� khdjZsZxlky� jZkoh^u� gZ�
kh^_j`Zgb_� ljZgkihjlguo� kj_^kl\� \� h`b^Zgbb� ]jmah\uo� jZ[hl�� Ke_^h\Z�
l_evgh��khq_lZgb_�ijyfhc�b�kdeZ^kdhc�i_j_]jmahd�\�aZ\bkbfhklb�hl�mklhc�
qb\hklb�b� kh]eZkh\Zgghklb�i_j_]jmahqgh]h�b� ljZgkihjlgh]h�ijhp_kkh\�y\�
ey_lky�ij_^f_lhf�hilbfbaZpbb�ih�djbl_jbx�fbgbfmfZ�kh\hdmiguo�aZljZl�
gZ�i_j_]jmahqgu_�jZ[hlu�b�h[jZ[hldm�ljZgkihjlguo�kj_^kl\� 
Hi_jZpbb�i_j_]jmahqgh]h�ijhp_kkZ� I_j_]jmahqguc�ijhp_kk�ih�dZ`^hfm�

l_ogheh]bq_kdhfm�\ZjbZglm�khklhbl�ba�hl^_evguo�hi_jZpbc��\uihegy_fuo�
\� hij_^_e_gghf� ihjy^d_�� DZ`^Zy hi_jZpby� \uihegy_lky� h^gbf� beb� g_�
kdhevdbfb�bkihegbl_eyfb�gZ�h^ghf�jZ[hq_f�f_kl_��h^gbf�b� l_f�`_�i_j_�
]jmahqguf�h[hjm^h\Zgb_f� 
<� aZ\bkbfhklb�hl�gZagZq_gby�hi_jZpbb�ih^jZa^_eyxlky�gZ�hkgh\gu_�b�

\kihfh]Zl_evgu_��D�hkgh\guf�hi_jZpbyf�hlghkylky�aZo\Zl��i_j_f_s_gb_�b�
mdeZ^dm ]jmaZ��Z�d�\kihfh]Zl_evguf� ± hldjulb_�b� aZdjulb_�exdh\��khjlb�
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jh\dm��ih^kq_l��i_j_lZjb\Zgb_��fZjdbjh\dm ]jmah\�b�l� ^��<kihfh]Zl_evgu_�
hi_jZpbb�fh]ml� \uihegylvky� h^gh\j_f_ggh� k� hkgh\ghc� beb�`_� \� hij_^_�
e_gghc�ihke_^h\Zl_evghklb�gZ�l_o�`_�jZ[hqbo�f_klZo� 
<�aZ\bkbfhklb�hl�ihke_^h\Zl_evghklb��Z�bgh]^Z�b�hl�ljm^h_fdhklb�\uihe�

g_gby� hkgh\gu_� hi_jZpbb� ^_eyl� gZ� gZqZevgu_�� ijhf_`mlhqgu_� b� dhg_qgu_��
GZagZq_gb_� gZqZevghc� hi_jZpbb� khklhbl� \� aZo\Zl_� ]jmaZ� aZo\Zlguf� mkljhc�
kl\hf��Ijb�i_j_]jmad_�g_iZd_lbjh\Zgguo�lZjgh-rlmqguo�]jmah\�wlhc�hi_jZpbb�
ij_^r_kl\mxl�nhjfbjh\Zgb_�jZ[hqbfb�iZd_lZ�b�_]h�ih^t_f��Ijhf_`mlhqgu_�
hi_jZpbb�± hi_jZpbb�i_j_f_s_gby�]jmaZ�ba�gZqZevgh]h�\�dhg_qgh_�iheh`_gb_�
b�hi_jZpbb��h[_ki_qb\Zxsb_�i_j_^Zqm�]jmaZ�k�h^ghc�i_j_]jmahqghc�fZrbgu�
gZ�^jm]mx��Dhg_qgZy�hi_jZpby�aZ\_jrZ_l�l_ogheh]bq_kdbc�ijhp_kk� 
<� aZ\bkbfhklb� hl� gZagZq_gby� b� f_klZ� \uiheg_gby� f_oZgbabjh\Zgguo�

i_j_]jmahqguo�jZ[hl�\�ihjlZo�ijbgylZ�ke_^mxsZy�deZkkbnbdZpby�hkgh\�
guo�i_j_]jmahqguo�hi_jZpbc: 

± km^h\Zy ± aZ]jmadZ�]jmaZ�\�km^gh��\�ljxf�beb�gZ�iZem[m���_]h mdeZ^dZ, 
aZkljhidZ� b� hlkljhidZ�� \u]jmadZ�� \gmljbljxfgh_� i_j_f_s_gb_�� ih^]j_[Z�
gb_�]jmaZ��aZqbkldZ�km^gZ�ijb�\u]jmad_�ba�g_]h�gZ\Zehqguo�]jmah\� 
± njhglZevgZy �dhj^hggZy�� ± i_j_f_s_gb_� ]jmaZ� ba� km^gZ� gZ� ijbqZe��

kdeZ^��\�\Z]hg��gZ�Z\lhfh[bev��\�ahg_�^_ckl\by�njhglZevghc�i_j_]jmahqghc�
fZrbgu��beb�\�h[jZlghf�gZijZ\e_gbb� 
± i_j_^ZlhqgZy ± i_j_^ZqZ�iZd_lZ� ]jmaZ��i_j_f_sZ_fh]h�hkgh\ghc�fZ�

rbghc�� ^ey� ^Zevg_cr_]h� i_j_f_s_gby�fZrbgZfb� \gmljbihjlh\h]h� ljZgk�
ihjlZ�beb�i_j_^Zqb�k�h^ghc�fZrbgu�gZ�^jm]mx� 
± ljZgkihjlgZy ± i_j_f_s_gb_� ]jmaZ� fZrbgZfb� \gmljbihjlh\h]h�

ljZgkihjlZ�hl� km^gZ�^h� kdeZ^Z�� \Z]hgZ� �beb�h[jZlgh���hl� \Z]hgZ�^h� kdeZ^Z�
�beb�h[jZlgh��b�f_`^m�kdeZ^Zfb� 
± \Z]hggZy ± nhjfbjh\Zgb_�iZd_lZ�]jmaZ�b�_]h�ih^t_f�beb�jZknhjfbjh�

\Zgb_�iZd_lZ�b�mdeZ^dZ�]jmaZ�\�\Z]hg_��aZkljhidZ��hlkljhidZ��]jmaZ��_]h�ih^�
]j_[Zgb_�b�hqbkldZ�\Z]hgZ�ijb�\u]jmad_�gZ\Zehqguo�]jmah\� 
± Z\lhfh[bevgZy ± nhjfbjh\Zgb_� �jZknhjfbjh\Zgb_��iZd_lZ� ]jmaZ�� aZ�

kljhidZ��hlkljhidZ��iZd_lZ�]jmaZ�gZ�Z\lhfh[be_� 
± kdeZ^kdZy ± aZ]jmadZ�b�jZa]jmadZ�]jmahaZo\Zlguo�mkljhckl\�b�\gmljb�

ihjlh\uo�i_j_]jmahqguo�fZrbg��i_j_f_s_gb_� b� mdeZ^dZ� ]jmaZ� \�rlZ[_ev�
gZ�kdeZ^_��?keb� ljZgkihjlgZy�b�kdeZ^kdZy�hi_jZpbb�\uihegyxlky�h^ghc�b�
lhc�`_�fZrbghc��lh�hgb�h[t_^bgyxlky�\�h^gm�kdeZ^kdmx�hi_jZpbx� 
<�kZfhklhyl_evgmx�hi_jZpbx�\u^_ey_lky�\a\_rb\Zgb_�]jmah\��_keb�_]h�

g_l�\�khklZ\_�dhfie_dkgh-f_oZgbabjh\Zggh]h�i_j_]jmahqgh]h�ijhp_kkZ� 
I_j_]jmadZ�gZ\Zehqguo�]jmah\�]j_cn_jguf�djZghf�[_a�mqZklby�jZ[hqbo�b�

fZrbg�\�ih^]j_[Zgbb�b�jZa]j_[Zgbb�]jmaZ�khklhbl�ba�h^ghc�njhglZevghc�hi_�
jZpbb�� \uihegy_fhc� djZgh\sbdhf�� mijZ\eyxsbf� djZghf�� A^_kv� gZqZevgZy�
�aZo\Zl�]jmaZ�]j_cn_jhf��b�dhg_qgZy��jZa]jmadZ�]j_cn_jZ��\ukuidZ�]jmaZ��hi_�
jZpbb�Z\lhfZlbabjh\Zgu�b�y\eyxlky�fZrbggufb�we_f_glZfb�pbdeZ�djZgZ��Ijb�
ijbf_g_gbb�aZqbklguo�fZrbg�\�ljxfZo�km^gZ�wlhl�ijhp_kk�[m^_l�khklhylv�ba�
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^\mo�hi_jZpbc: km^h\hc�b�njhglZevghc��Ba�^\mo�hi_jZpbc�khklhyl�lZd`_�i_j_�
]jmahqgu_�ijhp_kku��\uihegy_fu_�k�bkihevah\Zgb_f�ihemZ\lhfZlbq_kdbo�]jm�
ahaZo\Zlguo�mkljhckl\�(kljhih\�k�kZfhhlp_iZfb��dh\r_c�b�^j�)��]^_�Z\lhfZlbab-
jh\ZgZ�dhg_qgZy�hi_jZpby�± hlkljhidZ�]jmaZ�beb�_]h�\ukuidZ�ba�dh\rZ� 
D� i_j_]jmahqguf� ijhp_kkZf�� khklhysbf� ba� lj_o� hi_jZpbc�� hlghkblky��

gZijbf_j��ijhp_kk�\u]jmadb�ba�km^gZ�rlmqgh]h�]jmaZ�djZghf�ih�\ZjbZglm�
©km^gh ± kdeZ^ª k�aZkljhcdhc�iZd_lZ�]jmaZ��km^h\Zy�hi_jZpby���i_j_f_s_gb�
_f� ]jmaZ� djZghf� �njhglZevgZy� hi_jZpby�� b� hlkljhidhc� ]jmaZ� gZ� ijbqZe_�
�kdeZ^kdZy�hi_jZpby�� 
I_j_]jmahqgu_�ijhp_kku�fh]ml�\dexqZlv�b�[he__�lj_o�hi_jZpbc�\�aZ\b�

kbfhklb�hl�l_ogheh]bq_kdhc�ko_fu�i_j_]jmadb�]jmaZ�b�ko_fu�dhfie_dkghc�
f_oZgbaZpbb�wlh]h�ijhp_kkZ� 
We_f_glu�hi_jZpbc. DZ`^mx�hi_jZpbx�\�i_j_]jmahqghf�ijhp_kk_�\uihe�

gy_l�hij_^_e_ggZy�qZklv��a\_gh��dhfie_dkghc�[jb]Z^u�ihjlh\uo�jZ[hqbo��Ke_�
^h\Zl_evgh��hi_jZpby�y\ey_lky�g_�lhevdh�l_ogheh]bq_kdhc�qZklvx�i_j_]jmahq�
gh]h�ijhp_kkZ��gh�b�ljm^h\uf�ijhp_kkhf��\uihegy_fuf�jZ[hqbf� �jZ[hqbfb���
mijZ\eyxsbf�i_j_]jmahqghc�fZrbghc�beb�\jmqgmx��Dhebq_kl\h��kh^_j`Zgb_��
ljm^h_fdhklv� b� ijh^he`bl_evghklv� ijbf_gy_fuo� ijb_fh\� ihdZau\Zxl�� dZd�
\uihegy_lky�lZ�beb�bgZy�hi_jZpby��>ey�ijh\_^_gby�ojhghf_ljZ`Z�b�jZajZ[hldb�
ghjfZlb\h\� \j_f_gb� hl^_evgu_� ijb_fu� h[t_^bgyxl� \� l_ogheh]bq_kdb� h^gh�
jh^gu_�dhfie_dku��gZau\Z_fu_�we_f_glZfb�hi_jZpbb� 
GZijbf_j�� i_j_f_s_gb_� dhgl_cg_jZ� ba� \Z]hgZ� \� ljxf� km^gZ� djZghf�

�njhglZevgZy�hi_jZpby��\dexqZ_l�ke_^mxsb_�we_f_glu��aZkljhidZ�dhgl_c�
g_jZ� b� _]h� ih^t_f� [_a� kh\f_s_gby� k� ih\hjhlhf�� ih\hjhl� klj_eu� djZgZ� d�
km^gm�k�kh\f_s_gb_f�ih^t_fZ��kimkdZ���himkdZgb_�dhgl_cg_jZ�\�ljxf�b�_]h�
mklZgh\dZ�gZ�mdZaZggh_�kb]gZevsbdhf�f_klh��hlkljhidZ�dhgl_cg_jZ��ih^t_f�
ihjh`g_]h� aZo\Zlgh]h� mkljhckl\Z� [_a� kh\f_s_gby� k� ih\hjhlhf�� ih\hjhl�
klj_eu�djZgZ�d�\Z]hgm�k�kh\f_s_gb_f�ih^t_fZ��kimkdZ��aZo\Zlgh]h�mkljhc�
kl\Z��himkdZgb_�aZo\Zlgh]h�mkljhckl\Z�gZ^�\Z]hghf�^ey� aZkljhidb�ke_^mx�
s_]h�dhgl_cg_jZ��<�wlhf�kemqZ_�\Z]hggZy�hi_jZpby�[m^_l�\dexqZlv�lhevdh�
ljb�we_f_glZ��Zdlb\gh_�gZ[ex^_gb_�ijb�ih^Zq_�djZghf�ihjh`g_]h� aZo\Zl�
gh]h�mkljhckl\Z��aZkljhcdm�dhgl_cg_jZ�b�Zdlb\gh_�gZ[ex^_gb_�ijb�ih^t_f_�
dhgl_cg_jZ ba�jZ[hq_c�ahgu��ihem\Z]hgZ��ieZlnhjfu�� 
<� aZ\bkbfhklb� hl� kihkh[Z� \uiheg_gby� b� jZkq_lZ� ijh^he`bl_evghklb�

we_f_glu�pbdeh\�i_j_]jmahqguo�fZrbg�jZa^_eyxlky�gZ� l j b  ] j m i i u: 
± I ± fZrbggu_ ± ih^t_f��ih\hjhl�b�himkdZgb_�\�pbde_�djZgZ��i_j_^\b`_�

gb_�Z\lh- b�we_dljhih]jmaqbdZ�b�^jm]b_��ijh^he`bl_evghklv�dhlhjuo�fh`_l�
[ulv�hij_^_e_gZ�jZkq_lhf�bkoh^y�ba�imlb�b�kdhjhklb�i_j_f_s_gby�]jmaZ. 

± II ± f_oZgbabjh\Zggu_ ± aZo\Zl�]jmaZ�]j_cn_jhf�b�_]h�\u]jmadZ, aZo\Zl�
ih^^hgZ�ih]jmaqbdhf� b� _]h mklZgh\dZ�b� ^jm]b_�� ijh^he`bl_evghklv dhlh�
juo�hij_^_ey_lky�ih�ghjfZlb\Zf� \j_f_gb��ihemq_gguf�gZ�hkgh\_�^Zgguo�
ojhghf_ljZ`guo�gZ[ex^_gbc. 

± III ± fZrbggh-jmqgu_�b�jmqgu_ ± nhjfbjh\Zgb_�djZghf�dhf[bgbjh\Zggh�
]h� iZd_lZ� k� mqZklb_f� jZ[hq_]h�� aZkljhidZ� ]jmaZ� b� aZo\Zlgh]h� mkljhckl\Z�� bo�
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ijb_f�� mklZgh\dZ� b� hlkljhidZ�� ijh^he`bl_evghklv� dhlhjuo� hij_^_ey_lky� ih�
ghjfZlb\Zf�\j_f_gb� 
Jmqgu_�hi_jZpbb�i_j_]jmahqguo�ijhp_kkh\�lZd`_�jZkqe_gyxlky�gZ�we_�

f_glu��LZd��hi_jZpby�nhjfbjh\Zgby�iZd_lZ�]jmaZ�\�ljxf_�km^gZ�khklhbl�ba�
ke_^mxsbo�we_f_glh\��aZ]jmadZ�ih^^hgZ��Zdlb\gh_�gZ[ex^_gb_�ijb�himkdZ�
gbb�ihjh`g_]h�ih^^hgZ��ijb_f��mklZgh\dZ�b�hlkljhidZ�ihjh`g_]h�ih^^hgZ��
i_j_oh^� d� ]jm`_ghfm�ih^^hgm� b� _]h� aZkljhidZ�� Zdlb\gh_�gZ[ex^_gb_�ijb�
ih^t_f_�iZd_lZ�]jmaZ�ba�ljxfZ� 
DZ`^uc� we_f_gl� hi_jZpbb� \uihegy_lky� \� hij_^_e_gghc� ihke_^h-

\Zl_evghklb�ijb�g_ij_ju\ghklb�khklZ\eyxsbo�_]h�ijb_fh\�b�g_baf_gghklb�
khklZ\Z�bkihegbl_e_c� 

 
1���DeZkkbnbdZpby�i_j_]jmahqguo�jZ[hl� 
      ih�kl_i_gb�f_oZgbaZpbb�b�Z\lhfZlbaZpbb 
 

Ih�kl_i_gb�f_oZgbaZpbb�\uihegy_fuo�hi_jZpbc�i_j_]jmahqgu_�jZ[hlu�
^_eyl� gZ� jmqgu_��f_oZgbabjh\Zggu_�� dhfie_dkgh-f_oZgbabjh\Zggu_� b� Z\�
lhfZlbabjh\Zggu_� 
Jmqgu_�i_j_]jmahqgu_� ± jZ[hlu��\�dhlhjuo�\k_�hi_jZpbb�ih�i_j_f_s_�

gbx� �i_j_ghkm�� ]jmaZ� \uihegyxlky� \jmqgmx�beb� k�ijbf_g_gb_f�ijhkl_c�
rbo�ijbkihkh[e_gbc. 
F_oZgbabjh\Zggu_ ± jZ[hlu��\uihegy_fu_�k�ihfhsvx�[_j_]h\uo�b�ieZ�

\mqbo�i_j_]jmahqguo�fZrbg�� \�dhlhjuo�gZqZevgu_�� dhg_qgu_�b�ijhf_`m�
lhqgu_� hi_jZpbb� beb� bo� we_f_glu� hkms_kl\eyxlky� ijb� mqZklbb� jmqgh]h�
ljm^Z�� H[uqgh� \� f_oZgbabjh\Zgguo� i_j_]jmahqguo� jZ[hlZo� ]jma� i_j_f_�
sZxl� fZrbgZfb�� Z� nhjfbjh\Zgb_� iZd_lh\�� ih^t_f� ]jmah\�� mdeZ^dZ� bo� \�
rlZ[_eb��ih^]j_[Zgb_�d�]j_cn_jm��khieZf�ig_\fZlbq_kdbo�mklZgh\hd�b�g_�
dhlhju_�^jm]b_ hi_jZpbb�\uihegyxlky�\jmqgmx�� 
Dhfie_dkgh-f_oZgbabjh\Zggu_�± jZ[hlu��\�dhlhjuo�\k_�hi_jZpbb�i_j_]jm�

ahqgh]h�ijhp_kkZ� �hkgh\gu_�b� \kihfh]Zl_evgu_�� \uihegyxlky�fZrbgZfb�b�
mklZgh\dZfb�[_a�ijbf_g_gby�nbabq_kdh]h�jmqgh]h�ljm^Z��Z�jhev�ex^_c�k\h�
^blky� ebrv� d� mijZ\e_gbx� wlbfb�fZrbgZfb� beb� d� \uiheg_gbx� g_dhlhjuo�
ih^kh[gh-\kihfh]Zl_evguo�hi_jZpbc��\�hkgh\ghf�g_i_j_]jmahqgh]h�oZjZdl_�
jZ���k\yaZgguo�k�ih^]hlh\dhc�ljZgkihjlguo�kj_^kl\�d�]jmah\uf�jZ[hlZf� 
D�dhfie_dkgh-f_oZgbabjh\Zgguf�jZ[hlZf�\�gZklhysbc�i_jbh^�hlghkylky��

ih]jmadZ��\u]jmadZ��km^h\��\Z]hgh\��Z\lhfh[be_c��kdeZ^h\�gZ\Zehqgufb�]jm�
aZfb�ijb�ihfhsb�]j_cn_jh\��Z�lZd`_�iZd_lbjh\Zggufb�lZjgh-rlmqgufb�]jm�
aZfb� b� dhgl_cg_jZfb� �jmqghc� ljm^� bkihevam_lky� ebrv� gZ� aZkljhid_� b� hl�
kljhid_� iZd_lh\��� \u]jmadZ� a_jgZ� b� iue_\b^guo� ]jmah\�ba� km^h\�b� \Z]hgh\�
ig_\fZlbq_kdbfb�mklZgh\dZfb�k�^Zevg_cr_c�ih^Zq_c�bo�\�ki_pbZebabjh\Zg�
gu_�\Z]hgu�beb�gZ�kdeZ^�dhg\_c_jZfb��ih]jmadZ��\u]jmadZ��km^h\�kljhbl_ev�
guf�i_kdhf�b�i_kqZgh-]jZ\bcghc�kf_kvx�]j_cn_jgufb�djZgZfb��a_fe_q_jiZ�
l_evgufb�fZrbgZfb��km^h\ufb�djZgZfb��kdj_i_jZfb�b�l� ^���\u]jmadZ�gZ\Z�
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ehqguo� ]jmah\� ba� \Z]hgh\� b� Z\lhfh[be_c� k� ihfhsvx� hijhdb^u\Zxsbo� b 
bg_jpbhgguo�mklZgh\hd��i_j_]jmadZ�f_lZeeh\�k�ihfhsvx�we_dljhfZ]gblguo�
rZc[�b�l� ^� 
Ijb�dhfie_dkgh-f_oZgbabjh\Zgghc�i_j_]jmad_�]jmah\�jmqgufb�hklZxlky�

lZdb_� ih^kh[gh-\kihfh]Zl_evgu_� jZ[hlu�� dZd� hldjulb_� b� aZdjulb_� exdh\�
ljxfh\�km^h\��hldjulb_�b�aZdjulb_�^\_j_c�b�exdh\�\Z]hgh\�b�ihem\Z]hgh\��
[hjlh\�`_e_agh^hjh`guo�ieZlnhjf�b�Z\lhfh[be_c��ih^dZldZ�b�hldZldZ�\Z]h�
gh\��kp_idZ�b�jZkp_idZ�\Z]hgh\��mklZgh\dZ�]jmah\uo�klheh\��ljZih\��[mgd_jh\��
ljxfguo�fZrbg��ijbkihkh[e_gbc�^ey�kdj_i_jh\��mklZgh\dZ�beb�kgylb_�klh_d�
gZ� km^Zo��`_e_agh^hjh`guo�ieZlnhjfZo�b�ihem\Z]hgZo�ijb�ih]jmad_�b� \u�
]jmad_� jZaebqguo� ]jmah\�� dj_ie_gb_� h[hjm^h\Zgby�� fZrbg�� ljm[� [hevrh]h�
^bZf_ljZ�b�^jm]bo�]jmah\�gZ�iZem[_�b�\�ljxfZo�km^h\��gZ�`_e_agh^hjh`guo�
ieZlnhjfZo�b�\�ihem\Z]hgZo��kgylb_�dj_ie_gbc�k wlbo�]jmah\�ijb�\u]jmad_��
kgylb_�b�mklZgh\dZ�sblh\�\�djuluo�\Z]hgZo��aZkljhidZ�b�hlkljhidZ�iZd_lh\��
knhjfbjh\Zgguo� [_a� ijbf_g_gby� jmqgh]h� ljm^Z�� gZdeZ^u\Zgb_� aZo\Zlguo�
mkljhckl\�gZ�hl^_evgu_�f_klZ�beb�iZd_lu�]jmaZ��ih^ZqZ�]jmaZ�ba-ih^�iZem[u�
gZ�ijhk\_l�exdZ�beb�h[jZlgh�k�ihfhsvx�ljxfguo�fZrbg�b�ijbkihkh[e_gbc��
aZqbkldZ�ljxfh\�b�\Z]hgh\��mdeZ^dZ�ih^lh\ZjgbdZ�b�ijhdeZ^hd�ih^�rlZ[_ev�
]jmaZ�b�bo� m[hjdZ�� mijZ\e_gb_� kimkdgufb� ljm[Zfb� �ehldZfb�� khieZfb��ijb�
i_j_]jmad_�gZ\Zehqguo�b�gZkuiguo�]jmah\�ig_\fhmklZgh\dZfb��ih^f_lZgb_�b�
fulv_�]jmah\uo�ihf_s_gbc�ihke_�\u]jmadb�]jmaZ� 
>ey�jZa]jZgbq_gby�kihkh[Z�f_oZgbaZpbb�mkeh\gh�ijbgylh��qlh�\k_�mdZ�

aZggu_� ih^kh[gh-\kihfh]Zl_evgu_� jZ[hlu� ^he`gu� \uihegylvky� h^gbf-
^\mfy�jZ[hqbfb��?keb�ijb�h[jZ[hld_�km^h\�k�ijbf_g_gb_f�i_j_]jmahqguo�
fZrbg� lj_[m_lky�[he__�^\mo�ihjlh\uo�jZ[hqbo�� lZdb_�jZ[hlu�hlghkylky�d�
f_oZgbabjh\Zgguf��gh�g_�d�dhfie_dkgh-f_oZgbabjh\Zgguf� 
Ih� f_j_� jZa\blby� l_ogbdb� b� kh\_jr_gkl\h\Zgby� i_j_]jmahqguo fZrbg��

\g_^j_gby�Z\lhfZlbq_kdbo�]jmahaZo\Zlguo�mkljhckl\�i_j_q_gv�gZa\Zgguo�ih^�
kh[gh-\kihfh]Zl_evguo�hi_jZpbc�ijb�dhfie_dkgh-f_oZgbabjh\Zgguo�i_j_]jm�
ahqguo�jZ[hlZo�g_mdehggh�khdjZsZ_lky��GZijbf_j��rbjhdh_�\g_^j_gb_� kij_�
^_jh\� d� i_j_]jm`Zl_eyf� gZ� dhgl_cg_jguo� l_jfbgZeZo� iha\hebeh� iheghklvx�
bkdexqblv�jmqghc�ljm^�gZ�i_j_]jmad_�djmighlhggZ`guo�dhgl_cg_jh\. 
:\lhfZlbabjh\Zggu_� jZ[hlu. :\lhfZlbaZpby� i_j_]jmahqguo� jZ[hl 

hk\h[h`^Z_l q_eh\_dZ�hl�\uiheg_gby�\k_o�hi_jZpbc��djhf_�imkdZ�fZrbg�\�
^_ckl\b_�b�gZ[ex^_gby� aZ�jZ[hlhc�ki_pbZevguo�mkljhckl\��Ijb�Z\lhfZlb�
aZpbb�nmgdpbb�mijZ\e_gby��j_]mebjh\Zgby�b�dhgljhey�aZ�jZ[hlhc�fZrbg�b�
h[hjm^h\Zgby� i_j_^Zxlky� Z\lhfZlbq_kdbf� mkljhckl\Zf�b� ijb[hjZf�� dhlh�
ju_� h[_ki_qb\Zxl� aZ^Zggmx� ijhba\h^bl_evghklv� b� dZq_kl\h� jZ[hlu� [_a�
g_ihkj_^kl\_ggh]h�mqZklby�q_eh\_dZ� 
FZrbgu�k�Z\lhfZlbq_kdbf�mijZ\e_gb_f�ij_^klZ\eyxl�kh[hc kZfhklhy�

l_evgh�^_ckl\mxsb_�mkljhckl\Z� �beb�kh\hdmighklv�mkljhckl\���\uihegyx�
sb_�ih� aZ^Zgghc�ijh]jZff_�[_a�mqZklby�q_eh\_dZ�g_h[oh^bfu_�ijhba\h^�
kl\_ggu_�hi_jZpbb�b�ijhp_kku� 
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:\lhfZlbaZpby�i_j_]jmahqguo�jZ[hl�fh`_l�[ulv�qZklbqghc�b�dhfie_dkghc��
Ijb� qZklbqghc� Z\lhfZlbaZpbb� hl^_evgu_� hi_jZpbb� ih� mijZ\e_gbx� i_j_]jm�
ahqgufb� fZrbgZfb� g_� Z\lhfZlbabjh\Zgu� b� hkms_kl\eyxlky� jZ[hqbf-
hi_jZlhjhf�� <� wlhf� kemqZ_� kj_^kl\Z� Z\lhfZlbaZpbb� \uihegyxl� \� hkgh\ghf�
ijhklu_� nmgdpbb� mijZ\e_gby�� LZd�� hl^_evgu_� lbiu� ]jmahih^t_fguo� djZgh\�
h[hjm^h\Zgu� kj_^kl\Zfb� ihemZ\lhfZlbq_kdh]h� mijZ\e_gby�� iha\heyxsbfb�
jZa]hgylv�^\b]Zl_ev�\�i_jbh^�imkdZ�Z\lhfZlbq_kdb��<�hl^_evguo�ihjlZo�Z\lh�
fZlbabjh\Zgh� mijZ\e_gb_� jZ[hlhc� kbkl_fu� dhg\_c_jguo� mklZgh\hd�� ]jmiiu�
fhklh\uo�djZgh\��mklZgh\e_gguo�gZ�ijbqZevguo�wklZdZ^Zo��D�qZklbqgh�Z\lhfZ�
lbabjh\Zgguf�ijhp_kkZf�\�j_qguo�ihjlZo�fh`gh�hlg_klb�^h[uqm��ljZgkihjlb�
jh\dm�� deZkkbnbdZpbx�b� aZ]jmadm� km^h\�g_jm^gufb� kljhbl_evgufb�fZl_jbZ�
eZfb� jmkeh\uo� f_klhjh`^_gbc� k� ihfhsvx� a_fe_khkguo� kgZjy^h\� �k� ]b^�
jhdeZkkbnbdZlhjZfb��� \u]jmadm� ba� ki_pbZebabjh\Zgguo� km^h\� �[mgd_jgh]h�
lbiZ��kljhbl_evgh]h�i_kdZ k�ihfhsvx ]b^jhi_j_]jm`Zl_e_c��ih]jmadm��\u]jma�
dm��km^h\�`b^dbfb�g_nl_ijh^mdlZfb��obfbq_kdbfb�m^h[j_gbyfb�b�^j� 
<ukrbf� gZmqgh-l_ogbq_kdbf� ^hklb`_gb_f� ke_^m_l� kqblZlv dhfie_dkgmx�

Z\lhfZlbaZpbx�i_j_]jmadb�]jmah\�gZ�ijbqZe_��mqZkld_��jZchg_��ihjlZ��ijb�dh�
lhjhc� Z\lhfZlbq_kdb� \uihegyxlky� \k_�ijhba\h^kl\_ggu_�b� \kihfh]Zl_evgu_�
hi_jZpbb��\dexqZy�mijZ\e_gb_��mq_l�dhebq_kl\Z�]jmaZ��dhgljhev�dZq_kl\Z�jZ[hl��
I_j_]jmahqgZy� mklZgh\dZ� a^_kv� ^he`gZ� h[_ki_qb\Zlv� \uiheg_gb_� aZ^Zgguo�
jZ[hl� [_a� mqZklby� q_eh\_dZ� b� k� gZbemqrbfb� \� ^Zgguo� mkeh\byo� l_ogbdh-
wdhghfbq_kdbfb� ihdZaZl_eyfb� <� i_jki_dlb\_� ^ey� ^hklb`_gby� hilbfZevguo�
Z\lhfZlbabjh\Zgguo� i_j_]jmahqguo� ijhp_kkh\� [m^ml� kha^Zgu� Z^Zilb\gu_� 
kZfhh[mqZxsb_ky� b� kZfhgZkljZb\Zxsb_ky� gZ� hilbfZevguc� j_`bf� kbkl_fu�
Z\lhfZlbq_kdh]h� mijZ\e_gby�� \dexqZy� db[_jg_lbq_kdb_�� bgnhjfZpbhggu_� b�
\uqbkebl_evgu_�fZrbgu��Nmgdpbb� q_eh\_dZ� \kz \� [hevr_c�f_j_� [m^ml� k\h�
^blvky� d� ZgZeblbq_kdh-jZkihjy^bl_evkdhc� ^_yl_evghklb�� h[kem`b\Zgbx� fZ�
rbg-Z\lhfZlh\�b�kha^Zgbx�gh\h]h��[he__�kh\_jr_ggh]h�h[hjm^h\Zgby. 

 
Dhgljhevgu_�\hijhku 

��>Zcl_�oZjZdl_jbklbdm�ihjlZ�dZd�a\_gZ ljZgkihjlgh]h�ijhp_kkZ� 
��HoZjZdl_jbamcl_�\ZjbZglu�b�hi_jZpbb�i_j_]jmahqguo�ijhp_kkh\�\�ihjlZo� 
3 >Zcl_�hij_^_e_gb_ mjh\gx b� kl_i_gb f_oZgbaZpbb��dhfie_dkghc�f_oZgbaZpbb b�

Z\lhfZlbaZpbb�i_j_]jmahqguo�jZ[hl� 
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��KDE:>U 
 
����DeZkkbnbdZpby�b�gZagZq_gb_�kdeZ^h\� 
 

KdeZ^u�g_h[oh^bfu�^ey� aZ[eZ]h\j_f_ggh]h�ijb_fZ� ]jmaZ�d�i_j_\had_��
gZdhie_gby�]jmaZ��ihklmiZxs_]h�f_edbfb�iZjlbyfb��mkdhj_gby�h[hjZqb\Z�
_fhklb�j_qguo�b�kmohimlguo�ljZgkihjlguo�kj_^kl\��<�aZ\bkbfhklb�hl�ih�
klZ\e_gguo�p_e_c�kdeZ^u�deZkkbnbpbjmxl ke_^mxsbf�h[jZahf� 
Ih�gZagZq_gbx :  h[sb_� �mgb\_jkZevgu_��b ki_pbZevgu_��<�kdeZ^Zo�

h[s_]h�gZagZq_gby�ojZgylky�]_g_jZevgu_�]jmau��Ihjl�jZkiheZ]Z_l, ]eZ\guf�
h[jZahf, kdeZ^Zfb� h[s_]h�gZagZq_gby�� dhlhju_� \� aZ\bkbfhklb�hl�ghf_g�
deZlmju� b� gZijZ\e_gbc� ]jmahihlhdh\� ki_pbZebabjmxlky� gZ� i_j_jZ[hld_�
hij_^_e_gguo�\b^h\�]jmah\� 
Ih�f_klm � jZkiheh`_gby :  ijbdhj^hggu_ �^ey�djZldhkjhqgh]h�ojZg_�

gby�]jmah\��b�lueh\u_ �^ey�]jmah\�^ebl_evgh]h�ojZg_gby���<f_klbfhklv�ijb�
dhj^hgguo� kdeZ^h\� h[uqgh� khhl\_lkl\m_l� ]jmahih^t_fghklb� km^gZ�� h[jZ[Z�
lu\Z_fh]h�m�ijbqZeZ��gZ�dhlhjhf�kdeZ^�jZkiheh`_g� 
Ih� kjhdZf � ojZg_gby  jZaebqZxl� kdeZ^u� ^ebl_evgh]h ojZg_gby� �[Z�

abkgu_��ij_^gZagZq_ggu_�^ey�gZdhie_gby�[hevrbo�iZjlbc�]jmaZ��b�djZldh�
kjhqgh]h� �hi_jZlb\gu_� kdeZ^u�^ey�ijb_fZ�b�g_ijh^he`bl_evgh]h�ojZg_gby�
]jmaZ�i_j_^�hlijZ\dhc�^jm]bf�\b^hf�ljZgkihjlZ���DjZldh\j_f_ggh_�ojZg_gb_�
]jmah\� \� ihjlh\uo� kdeZ^Zo� lj_[m_lky� b� ^ey� \uiheg_gby� \kihfh]Zl_evguo�
hi_jZpbc: \a\_rb\Zgby�b�fZjdbjh\db�]jmah\��bkijZ\e_gby�lZju��khjlbjh\db�
]jmah\�i_j_^�ih^Zq_c�\�km^Z�beb�`_e_agh^hjh`gu_�\Z]hgu� 
Ih�jh^m � ]jmaZ :  kdeZ^u�lZjgh-rlmqguo, fZkkh\uo b�gZeb\guo ]jmah\. 

KdeZ^u�fZkkh\uo� ]jmah\�� \� k\hx�hq_j_^v��^_eyl�gZ� kdeZ^u� kuimqbo��gZ\Z�
ehqguo�b�e_kguo�]jmah\� 
Ih� mkeh\byf � ojZg_gby � kmobo � ]jmah\ : hldjulu_, gZ\_ku, aZ�

djulu_. 
Hldjulu_� kdeZ^u� ± iehsZ^db�� kieZgbjhggu_� k� mdehghf� ^ey� klhdZ�

^h`^_\uo�b�lZeuo�\h^�b�ihdjulu_�ij_bfms_kl\_ggh�ZknZevlh[_lhghf��GZ�
ijbklZgyo� kdeZ^kdb_� iehsZ^db� bgh]^Z� hklZxlky� [_a� ihdjulby�� ijb� wlhf�
l_jjblhjbx�kdeZ^h\�qZklh�mljZf[h\u\Zxl��=jmau�ojZgyl�gZ�gZklbe_�ba�^h�
khd�gZ�`_j^yo�lhesbghc��±��kf��dhlhjuc�mdeZ^u\Zxl�gZ�]jmgl��GZ�hldju�
luo� kdeZ^Zo� ojZgyl� ij_bfms_kl\_ggh� gZ\Zehqgu_� ]jmau� �m]hev�� jm^m�� g_�
jm^gu_� kljhbl_evgu_�fZl_jbZeu��� Z� lZd`_� lZjgh-rlmqgu_��g_�ihjlysb_ky�
hl� Zlfhkn_jguo� hkZ^dh\� b� dhe_[Zgbc� l_fi_jZlmju�� Hldjulu_� kdeZ^kdb_�
iehsZ^db�fh]ml�lZd`_�bf_lv�jZaebqgu_�ihdjulby��?kl_kl\_ggu_�]jmglh\u_�
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iehsZ^db�^ey�kdeZ^bjh\Zgby�]jmah\�mkljZb\Zxl�gZ�l\_j^uo�ihq\Zo�k�gba�
dbf�mjh\g_f�]jmglh\uo�\h^��OjZgblv�gZ\Zehqgu_�]jmau�gZ�lZdbo�iehsZ^�
dZo�g_�j_dhf_g^m_lky��DZf_ggu_�iehsZ^db�ij_^gZagZq_gu�^ey�jZaebqguo�
]jmah\�b�iha\heyxl�bkihevah\Zlv�e_]db_�]j_cn_ju�b�^jm]b_�kZfhaZo\Zlgu_�
ijbkihkh[e_gby��;he__�kh\_jr_ggu�[_lhggu_�iehsZ^db��gZ�dhlhjuo�fh`gh�
kdeZ^bjh\Zlv�ex[u_�]jmau�b�bkihevah\Zlv�ex[u_�i_j_]jmahqgu_�f_oZgba�
fu�b� ljZgkihjlgu_� kj_^kl\Z��b� ZknZevlh[_lhggu_� ± gZb[he__� mklhcqb\u_�
ijhlb\�baghkZ�b�emqr_�aZsbsZxsb_�]jma�hl�\eZ]b� 
<�l_o�kemqZyo��dh]^Z�l_jjblhjby�ihjlZ�ih^\_j]Z_lky�aZlhie_gbx�eb\g_�

\ufb�beb�lZeufb�\h^Zfb�eb[h�]jmglh\u_�\h^u�aZe_]Zxl�\ukhdh��iehsZ^db�
^ey�]jmah\�ih^gbfZxl�gZ^�]jmglhf�h[uqgh�^h�mjh\gy�iheZ�`_e_agh^hjh`�
gh]h�\Z]hgZ� 
GZ\_ku�± wlh�kdeZ^u��g_�bf_xsb_�[hdh\uo�h]jZ`^_gbc��Ihdjulb_�gZ\_�

kZ� ih^^_j`b\Z_lky� hl^_evgufb� hihjZfb-klhcdZfb�� Ih^� gZ\_kZfb� ojZgyl�
fZehp_ggu_�b�ly`_eh\_kgu_�]jmau��dhlhju_�lj_[mxl�aZsblu�hl�Zlfhkn_j�
guo�hkZ^dh\�b�ijyfh]h�\ha^_ckl\by�kheg_qguo�emq_c� 
AZdjulu_� kdeZ^u rlmqguo� ]jmah\� oZjZdl_jbamxlky� wlZ`ghklvx� ��±3 

wlZ`Z���qbkehf�ijhe_lh\��fZl_jbZehf�b�dhgkljmdpbhgguf�j_r_gb_f�h]jZ`�
^Zxsbo� we_f_glh\: kl_g�� i_j_djulbc�� djh\eb�� Fgh]hwlZ`gu_� kdeZ^u�
mf_gvrZxl�ihlj_[ghklv�\�ihjlh\hc�l_jjblhjbb�b�khdjZsZxl�ijh[_]b�[_a�
j_evkh\h]h�ljZgkihjlZ� 
<� aZ\bkbfhklb� hl� kljhbl_evgh]h� fZl_jbZeZ� kdeZ^u [u\Zxl� ^_j_\yggufb 

�h[uqgh�h^ghwlZ`gu_���f_lZeebq_kdbfb �kh[bjZxl�ba�]hnjbjh\Zggh]h�`_e_aZ�
gZ�f_lZeebq_kdhf� dZjdZk_��� dZf_ggufb b�`_e_ah[_lhggufb. <�[hevrbgkl\_�
kemqZ_\� \� ihjlZo� kljhyl� h^gh- b�fgh]hwlZ`gu_� dZf_ggu_� b�`_e_ah[_lhggu_�
kdeZ^u� 
>ey�mkljZg_gby�ih^t_fZ�b�kimkdZ�]jmah\�ijb�ih]jmad_�b�\u]jmad_�Z\lh�

fh[be_c�b�`_e_agh^hjh`guo�\Z]hgh\�ihe�kdeZ^Z�mkljZb\Zxl�\ur_�mjh\gy�
l_jjblhjbb� 
<�lZdhf�kemqZ_�\^hev�gZjm`guo�kl_g�\jh\_gv�k�ihehf�khhjm`Zxl�]jmah�

\u_�ieZlnhjfu�± jZfiu��<�gZklhys__�\j_fy�khhjm`Zxl��dZd�ijZ\beh��h^gm�
lueh\mx� jZfim�� qlh� iha\hey_l� [_kij_iylkl\_ggh� \t_a`Zlv� [_aj_evkh\hfm�
ljZgkihjlm�\gmljv�kdeZ^Z�kh�klhjhgu�ijbqZevghc�ebgbb�\�\Z]hg� 
AZdjulh_�ojZg_gb_�g_ke_`b\Zxsboky�]jmah\�\hafh`gh�b�\�kdeZ^Zo�kb�

ehkgh]h� lbiZ��Wlh� \ukhdZy� _fdhklv� ij_bfms_kl\_ggh djm]eh]h� k_q_gby� k�
kZfhl_qguf�\uimkdhf�]jmaZ�kgbam� 
D� ki_pbZevguf� kdeZ^Zf� hlghkylky� kbehkgu_, j_a_j\mZju beb� lZjgu_ 

ojZgbebsZ�g_nl_ijh^mdlh\��DZd�ijZ\beh��ki_pbZevguo�kdeZ^h\�g_l�\�\_^_�
gbb�ihjlZ� 
Kbehkgu_� kdeZ^u (we_\Zlhju) kem`Zl� ^gy� ojZg_gby� a_jgh\uo� ]jmah\��

ljZgkihjlbjm_fuo� gZkuivx�� We_\ZlhjZf� k\hckl\_ggZ� \ukhdZy� ijh-
ba\h^bl_evghklv�ih�ijb_fm�b�\u^Zq_�a_jgZ� 
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<� j_a_j\mZjZo beb�lZjguo� ojZgbebsZo ojZgylky� g_nl_ijh^mdlu� gZeb�
\hf��<�h[hbo�kemqZyo�kdeZ^u�fh]ml�[ulv�gZa_fgufb� �klZevgu_���ihemih^�
a_fgufb� b� ih^a_fgufb� �`_e_ah[_lhggu_��� Ih� kjZ\g_gbx� kh� klZevgufb�
`_e_ah[_lhggu_�j_a_j\mZju�lj_[mxl�^ey�mkljhckl\Z�\���jZaZ�f_gvr_�klZeb��
bf_xl�f_gvrb_� ihl_jb� g_nl_ijh^mdlh\� hl� bkiZj_gby�� [he__� [_ahiZkgu� \�
ih`Zjghf�hlghr_gbb� 
<� j_qguo� ihjlZo� bf_xlky� kdeZ^u�� jZ[hlZ� dhlhjuo g_� k\yaZgZ� k� i_j_-

]jmahqgufb�hi_jZpbyfb� 
± kdeZ^u�j_ZebaZpbb ± kha^Zxl�\�djmiguo�ihjlZo�^ey�j_ZebaZpbb�g_\hk�

lj_[h\Zgguo� b� [_a^hdmf_glguo� ]jmah\�� hldju\Zxl� ih� jZaj_r_gbx� iZjh�
oh^kl\Z� 
± kdeZ^u� l_ogbq_kdh]h� h[kem`b\Zgby� nehlZ ± lhieb\gu_ �m]hevgu_��

^jh\ygu_�b�gZeb\gu_�� aZiZk�lhieb\Z�gZ�kdeZ^Zo�kha^Zxl�\�jZaf_jZo��mklZ�
gh\e_gguo� hl^_evgh� ^ey� dZ`^hc� lhieb\ghc� [Zau��� gZ\b]Zpbhggu_ �^ey�
kgZ[`_gby� km^h\�gZ\b]Zpbhggufb�b� kfZahqgufb�fZl_jbZeZfb� \�ij_^_eZo�
ml\_j`^_gguo� ghjf� kgZ[`_gby� km^h\��� bg\_glZjgh-fZl_jbZevgu_� �^ey�
kgZ[`_gby� km^h\� aZiZkgufb� qZklyfb��bg\_glZj_f��bgkljmf_glZfb�b�fZl_�
jbZeZfb�� 

 
����Hkgh\gu_�lj_[h\Zgby�d�ijh_dlbjh\Zgbx�kdeZ^h\ 
 

Ijb�ijh_dlbjh\Zgbb�g_h[oh^bfh�\uihegylv� ke_^mxsb_�hkgh\gu_� lj_-
[h\Zgby� 

���p_ev�kha^Zgby�kdeZ^Z�khklhbl�\�ij_h[jZah\Zgbb�ljZgkihjlguo�iZjlbc 
]jmah\�� ijb[u\Zxsbo� gZ� h^ghf� \b^_� ljZgkihjlZ�� \� ^jm]b_� ljZgkihjlgu_�
iZjlbb��gZb[he__�ih^oh^ysb_�^ey�^jm]h]h�\b^Z�ljZgkihjlZ�beb�]jmahihem-
qZl_e_c� 

��� kdeZ^� ^he`_g� khklhylv� ba� l_ogheh]bq_kdbo� mqZkldh\�� \u]jmahqgh]h��
\j_f_ggh]h�ojZg_gby��ijb_fZ�b�khjlbjh\db��hkgh\gh]h�ojZgbebsZ��hl[hjdb�
b�dhfie_dlZpbb��ih]jmadb�gZ�ljZgkihjl� 

��� ijh_dlbjh\Zgbx� ^he`gh� ij_^r_kl\h\Zlv� ih^jh[gh_� l_ogbq_kdh_� b�
wdhghfbq_kdh_�h[ke_^h\Zgb_�kms_kl\mxs_c�l_ogheh]bb�b�hj]ZgbaZpbb�jZ�
[hlu� gZ� kdeZ^_�� ghf_gdeZlmju� i_j_]jm`Z_fuo� ]jmah\�� \aZbfh^_ckl\by�
kdeZ^Z�kh�\k_fb�\b^Zfb�ljZgkihjlZ� 

���ih]jmahqgh-\u]jmahqgu_�mqZkldb� kdeZ^h\�^he`gu�h[_ki_qblv�fbgb-
fZevguc�ijhklhc�ljZgkihjlguo�kj_^kl\�ih^�]jmah\ufb�hi_jZpbyfb� 

���mqZkldb�ojZg_gby�h[_ki_qb\Zxl�fZdkbfZevgh�\hafh`gh_�bkihevah\Z-
gb_�iehsZ^_c�b�h[t_fh\� 

���ij_^mkfZljb\Zlv�gZb[he__�wnn_dlb\gu_�kihkh[u�b�mkeh\by�i_j_\hahd 
]jmah\� 

���\�l_ogheh]bq_kdhc�qZklb�ijh_dlZ�ke_^m_l�ij_^mkfZljb\Zlv�\�h[hkgh-
\Zgguo�kemqZyo�Z\lhfZlbaZpbx�i_j_]jmahqguo�hi_jZpbc� 
MklZgh\b\�hkgh\gu_�lj_[h\Zgby�d�kdeZ^m�b�_]h�h[hjm^h\Zgbx��ijbklm-

iZxl� d� ijh_dlbjh\Zgbx��<gZqZe_� jZkkfZljb\Zxlky� lbih\u_� ^_ckl\mxsb_�
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ijh_dlu, b�_keb�hdZau\Z_lky��qlh�hgb�g_�m^h\e_l\hjyxl�kh\j_f_gguf�lj_-
[h\Zgbyf��j_rZ_lky�\hijhk�h�gh\hf�lbih\hf�beb�bg^b\b^mZevghf�ijh_dlb-
jh\Zgbb� 
Mkljhckl\h�kdeZ^h\�b�hj]ZgbaZpby�bo�jZ[hlu�^he`gu�hl\_qZlv�lj_[h\Z-

gbyf�kZgblZjbb�b�]b]b_gu�ljm^Z��khojZgghklb�]jmah\��l_ogbdb�[_ahiZkghklb�
b�ih`Zjghc�hojZgu��hkgh\gu_�kdeZ^kdb_�hi_jZpbb�^he`gu�[ulv�dhfie_dk-
gh f_oZgbabjh\Zgu�b�Z\lhfZlbabjh\Zgu� 
F_klh�jZkiheh`_gby�kdeZ^Z�\u[bjZxl�ba�mkeh\bc�m^h[kl\Z�b�k\yab�k�im-

lyfb� khh[s_gbc�� \uiheg_gby� ]jmah\uo� hi_jZpbc� b� lZd`_� k� mq_lhf� \ha-
fh`ghklb�jZkrbj_gby�kdeZ^Z�gZ�i_jki_dlb\m� 
Bkoh^gufb� ^Zggufb� ^ey� hij_^_e_gby� hkgh\guo� iZjZf_ljh\� kdeZ^h\�

�\f_klbfhklv�� ^ebgZ�� rbjbgZ�� \ukhlZ�� jZaf_ju� ih]jmahqgh-\u]jmahqguo�
njhglh\��y\eyxlky�]jmah- b�ljZgkihjlgu_�ihlhdb�b�j_`bf�jZ[hlu�kdeZ^h\� 

 
2.3 Hkgh\gu_�k\hckl\Z�b�mkeh\by�ojZg_gby�]jmah\�gZ�kdeZ^Zo 
 

K\hckl\Z� ]jmah\. Hkgh\gu_� oZjZdl_jbklbdb� ]jmah\�� ijhy\eyxsb_ky� \�
h[uqguo�beb�g_[eZ]hijbylguo�mkeh\byo�ojZg_gby�b�i_j_\hadb��hij_^_ey�
xlky�bo�nbabq_kdbfb��obfbq_kdbfb�b�[bheh]bq_kdbfb�k\hckl\Zfb� 
D �nbabq_kdbf �k\hckl\Zf  ]jmah\�hlghkyl�  
± ]b]jhkdhibqghklv ± kihkh[ghklv� \_s_kl\Z� \iblu\Zlv�� m^_j`b\Zlv� b�

hl^Z\Zlv� \eZ]m� \ha^moZ��jZaebqZxl� ljb� ]jmiiu� ]b]jhkdhibq_kdbo� ]jmah\� ± 
dZibeeyjgh-ihjbklu_� �m]hev�� jm^u�� kljhbl_evgu_��� dheehb^gu_� �dZmqmd��
`_eZlbg���dZibeeyjgh-ihjbklu_�dheehb^gu_��a_jgh��e_kgu_�b�\hehdgbklu_��
dh`Z��ldZgb�� 

± kuimq_klv ± kihkh[ghklv� a_jgbklh]h�fZl_jbZeZ�ijb�gZebqbb� k\h[h^�
ghc�ih\_joghklb�i_j_kuiZlvky�ih^� \ha^_ckl\b_f� dZqdb� k�h^gh]h�[hjlZ�gZ�
^jm]hc��ih�kl_i_gb�ih^\b`ghklb�\�mkeh\byo�fhjkdhc�i_j_\hadb�hiZkgufb�\�
hlghr_gbb� kf_s_gby� y\eyxlky� ]jmau�� h[eZ^Zxsb_� ih\ur_gghc 
kuimq_klvx� �ir_gbpZ�� jh`v�� yqf_gv��f_edbc� m]hev��`_e_ahjm^gu_� hdZlu�
rb��i_khd��]jZ\bc�� 

± mkZ^dm ± miehlg_gb_�\_s_kl\Z�\ke_^kl\b_�i_j_jZkij_^_e_gby�_]h�qZklbp�\�
fZkk_�gZkuib�b�k^Z\eb\Zgby�gb`gbo�keh_\�\_jogbfb��a_jgh\u_��m]hev��khev�� 

± ke_`b\Z_fhklv ± k\hckl\h�gZ\Zehqgh]h�b� gZkuigh]h� ]jmah\�i_j_oh�
^blv�\�khklhygb_�ke_`Zehklb��oZjZdl_jbamxs__ky�ijhqguf�kp_ie_gb_f�qZ�
klbp� ]jmaZ�� qlh� ijb\h^bl� d� ihl_j_� bf� kuimq_klb� �[hdkblu�� fZj]Zgph\u_�
jm^u�� kmi_jnhknZl�� ZiZlblh\uc� dhgp_gljZl�� dZebcgu_� b� Zahlgu_� m^h[j_�
gby��kmevnZl��k_ebljZ��kheb�� 

± jZa`b`Z_fhklv �lbdkhljhighklv��± k\hckl\h�\_s_kl\�k�fZeufb�jZaf_�
jZfb�qZklbp��g_dhlhju_�jm^u�b�jm^gu_�dhgp_gljZlu��ijb�hij_^_e_gghc�\eZ`�
ghklb�b�ih^� \ha^_ckl\b_f� ^bgZfbq_kdbo�gZ]jmahd� �dZqdb�� \b[jZpbb� dhjimkZ��
m^Zjh\� \heg�� i_j_oh^blv� \� jZa`b`_ggh_� khklhygb_�� ki_dZ_fhklv� ± kebiZgb_�
qZklbp�\_s_kl\Z�ijb�baf_g_gbb�l_fi_jZlmju��i_j_\habfu_�gZ\Zehf�lm]hieZ\�
db_�fZl_jbZeu: i_d��]m^jhg��ZknZevl��Z�lZd`_�Z]ehf_jZlu�jm^�� 
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± kf_jaZ_fhklv ± k\hckl\h�\_s_kl\Z�ij_\jZsZlvky�\�kiehrgmx�fZkkm�b�
l_jylv�kuimq_klv�ijb�hljbpZl_evghc�l_fi_jZlmj_��juoeu_��ihjbklu_��f_e�
dha_jgbklu_�jm^u: ^hehfblh\Zy�fmdZ��ZiZlblh\uc�b�`_e_ahjm^guc�dhgp_g�
ljZlu��k_jguc�dheq_^Zg�b�^jm]b_�ihe_agu_�bkdhiZ_fu_��lZdb_�dZd f_edbc�
m]hev��s_[_gv��]jZ\bc�b�l��^��� 

± jZkiuey_fhklv ± kihkh[ghklv�f_evqZcrbo�qZklbp�g_dhlhjuo�\_s_kl\��
\u\_^_gguo�ba�khklhygby�ihdhy��^ebl_evgh_�\j_fy�gZoh^blvky�\h�\a\_r_g�
ghf� khklhygbb� b� i_j_f_sZlvky� ih^� \ha^_ckl\b_f� \_ljZ� �a_jgh\u_� ]jmau��
p_f_gl��ZiZlblh\uc�b�`_e_ahjm^guc�dhgp_gljZlu��f_edbc�m]hev�b�^j��� 

± Z[jZab\ghklv ± bklbjZxsZy�kihkh[ghklv�g_dhlhjuo�gZkuiguo�b�gZ\Z�
ehqguo� ]jmah\�� hij_^_ey_fZy� \ukhdhc� l\_j^hklvx�b�gZebqb_f� hkljuo� j_�
`msbo�]jZg_c�m�qZklbp�\_s_kl\Z��d\Zkpu��[hdkblu��ZiZlblu��d\Zjpblu�� 

± ojmidhklv ± k\hckl\h� \_s_kl\Z� jZajmrZlvky� ijb� f_oZgbq_kdhf� \ha-
^_ckl\bb�[_a�aZf_lghc�ieZklbq_kdhc�^_nhjfZpbb��kl_deh��kl_deyggu_�ba^_eby�
b�ZiiZjZlmjZ��h[ebph\hqgZy�iebldZ��d_jZfbq_kdb_�ba^_eby��rbn_j��dbjibq�� 
D �obfbq_kdbf �k\hckl\Zf  ]jmah\�hlghkyl� 
± kZfhkh]j_\Zgb_ ± kZfhijhba\hevgh_� ih\ur_gb_� l_fi_jZlmju� \_-

s_kl\Z� ih^� \ha^_ckl\b_f� \gmlj_ggbo� �obfbq_kdbo� b� [bhobfbq_kdbo�� bk�
lhqgbdh\� l_iehlu� �a_jgh\u_�� \hehdgbklu_� \_s_kl\Z�� `fuo�� dZf_ggu_� b�
[mju_�m]eb��lhjn��^j_\_kguc�m]hev��k_jguc�dheq_^Zg��ibjbl��dhgp_gljZlu�
`_e_aZ�� 

± kZfh\ha]hjZ_fhklv ± kihkh[ghklv�\_s_kl\Z��kdehggh]h�d�kZfhkh]j_\Z�
gbx�� \ha]hjZlvky� kZfhijhba\hevgh�ijb� ^hklb`_gbb� djblbq_kdhc� l_fi_jZ�
lmju��\uau\Zxs_c�[mjguc�ijhp_kk�hdbke_gby��[mju_��dZf_ggu_�]Zah\u_�b�
`bjgu_�m]eb��\hehdgbklu_�\_s_kl\Z��`fuo��g_dhlhju_�g_nl_ijh^mdlu�� 

± h]g_hiZkghklv ± kihkh[ghklv�\_s_kl\Z�ijb� \hkieZf_g_gbb� d� kZfhjZk�
ijhkljZgyxs_fmky� ]hj_gbx� �ihqlb� \k_� ]jmau� `b\hlgh]h� b� jZklbl_evgh]h�
ijhbkoh`^_gby: g_nlv�b�g_nl_ijh^mdlu��dZf_gguc�m]hev��e_khfZl_jbZeu�� 

± \aju\hhiZkghklv ± kihkh[ghklv�\_s_kl\Z�\uau\Zlv�nbabq_kdbc� �k`Z�
luc�b�k`b`_ggu_�]Zau��beb�obfbq_kdbc��\aju\qZlu_�\_s_kl\Z��\aju\� 

± dhjjhabhgghklv ± ih\_joghklgh_�jZajmr_gb_�l\_j^uo�l_e�ih �̂\ha^_ckl\b�
_f�nbabdh-obfbq_kdbo�ijhp_kkh\�\�hij_^_e_gguo�mkeh\byo�\g_rg_c�kj_^u: ijb�
ih\ur_gguo \eZ`ghklb�b�l_fi_jZlmj_��gZebqbb�hdbkebl_e_c��q_jgu_�b�g_dhlh�
ju_�p\_lgu_�f_lZeeu: f_^v��k\bg_p��Z�lZd`_�ba^_eby�ba�gbo�� 

± y^h\blhklv ± kihkh[ghklv� \_s_kl\Z�hdZau\Zlv�hljZ\eyxs__� \ha^_c-
kl\b_� gZ� q_eh\_dZ� �ijb� ^uoZgbb� beb� \gmlj_gg_f� \\_^_gbb�� q_j_a� dh`gu_ 
ihdjh\u�� 
<_s_kl\Zf�jZklbl_evgh]h�b�`b\hlgh]h�ijhbkoh`^_gby�\�ijhp_kkZo�i_�

j_\hadb�b�ojZg_gby�ijbkmsb�[bheh ]bq_kdb_ � k\hckl\Z , dhlhju_ fh]ml�
[ulv�\ua\Zgu�dZd�ijhp_kkZfb��ijhbkoh^ysbfb�\�kZfhf�ijh^mdl_��^uoZgb�
_f�� ^haj_\Zgb_f�� ijhjZklZgb_f�� Z\lhebahf��� lZd� b� `bag_^_yl_evghklvx�
fbdjhhj]Zgbafh\��gZoh^ysboky�gZ�ih\_joghklb�b�\gmljb�ijh^mdlZ��[jh`_�
gb_f��]gb_gb_f��ie_kg_\_gb_f�� 
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± ^uoZgb_ ± ih]ehs_gb_�\_s_kl\hf�dbkehjh^Z�\ha^moZ��hdbke_gb_��m]e_�
\h^h\��`bjh\�b�^jm]bo�khklZ\guo�qZkl_c�k�\u^_e_gb_f�l_iehlu��\eZ]b��m]�
e_dbkeh]h�]ZaZ��k\_`b_�h\hsb��a_jgh\u_��ieh^u��ycpZ�� 

± ^haj_\Zgb_ ± bgl_gkbnbdZpby� [bhobfbq_kdbo� ijhp_kkh\� \� \_s_kl\_�
ijb� ih\ur_gbb� \eZ`ghklb�� l_fi_jZlmju� b� hk\_s_gby� �pbljmkh\u_�� a_j-
gh\u_��dZjlhn_ev��emd�� 

± ijhjZklZgb_ ± baf_g_gb_� obfbq_kdh]h� khklZ\Z� ijh^mdlZ� k� ihl_j_c 
dhg^bpbhgguo�ihdZaZl_e_c��dZjlhn_ev��a_jgh\u_��k_f_gZ��emd��q_kghd��� 

± Z\lheba ± jZkl\hj_gb_�ldZg_c�\_s_kl\Z�ijb�jZkiZ^_�[_edh\��m]e_\h^h\�
b�`bjh\��k_ev^v��fykh��lZ[Zd��qZc�� 

± [jh`_gb_ ± jZaeh`_gb_�m]e_\h^h\�ih^�\ha^_ckl\b_f�n_jf_glh\��\ujZ�
[Zlu\Z_fuo�fbdjhhj]ZgbafZfb��khdb��fhehdh��h\hsb��kibjlu��� 

± ]gb_gb_ ± jZkiZ^�[_edh\h]h�\_s_kl\Z�ih^�\ebygb_f�]gbehklguo�[Zdl_�
jbc��pbljmkh\u_��h\hsb��a_jgh\u_�� 

± ie_kg_\_gb_ ± jZaeh`_gb_�m]e_\h^h\�b�`bjh\�ibs_\uo�ijh^mdlh\�ih^�
\ha^_ckl\b_f�ie_kg_\uo�]jb[dh\��njmdlu��h\hsb��k_f_gZ��a_jgh��� 
MdZaZggu_� k\hckl\Z� b� hkh[_gghklb� jZaebqguo� \_s_kl\� fh]ml� ijhy\-

eylvky�h^gh\j_f_ggh�\�\b^_�l_ieh- beb�fhjhahklhcdhklb��\j_^ghklb�� 
± l_iehklhcdhklv� ± nbabq_kdh_�� obfbq_kdh_� b� fbdjh[bheh]bq_kdh_�

k\hckl\h� \_s_kl\�� oZjZdl_jbamxs__� kihkh[ghklv� ijhlb\hklhylv� jZa\blbx�
fbdjh[bheh]bq_kdbo�ijhp_kkh\�beb�jZajmr_gbyf�b�ieZ\e_gbx�ih^�\ha^_c�
kl\b_f�\ukhdbo�l_fi_jZlmj��l_iehklhcdhklv�g_dhlhjuo�ijh^h\hevkl\_gguo�
ijh^mdlh\�^hklb]Z_lky�\ye_gb_f��khe_gb_f��kmrdhc��iZkl_jbaZpb_c��km[eb�
fZpb_c�b�^jm]bfb�kihkh[Zfb� 
± fhjhahklhcdhklv�± kihkh[ghklv�\eZ`guo�ijh^mdlh\�beb�lZju��kh^_j�

`Zs_c�`b^db_�ijh^mdlu�� \u^_j`b\Zlv� \gmlj_gg__� ^Z\e_gb_� ev^Z��g_� jZa�
jmrZykv�b�g_�l_jyy�i_j\hgZqZevghc�nhjfu��Z�lZd`_�khojZgylv�k\hb�hkgh\�
gu_�k\hckl\Z�ijb�hllZb\Zgbb��d�g_fhjhahklhcdbf�]jmaZf�hlghkylky�p_ggu_�
ihjh^u�^_j_\Z��dhgk_j\u�\�kl_deygguo�[ZgdZo��gZibldb�\�[mluedZo��k\_`b_�
njmdlu��h\hsb� 
± \j_^ghklv�± k\hckl\h�\_s_kl\Z�hdZau\Zlv�\j_^gh_�\ha^_ckl\b_�gZ�hj�

]Zgbaf�± jZa^jZ`_gb_�^uoZl_evguo�iml_c��kebabklhc�h[hehqdb�b�dh`b��ih�
jZ`_gb_�e_]dbo��f_oZgbq_kdb_�ih\j_`^_gby�ldZg_c��bgn_dpbhggu_�b�jZ^b�
Zpbhggu_�ihjZ`_gby��g_dhlhju_�g_nl_ijh^mdlu��m^h[j_gby��kfheu��jZ^bh�
Zdlb\gu_��obfbq_kdb_�\_s_kl\Z�� 
OjZg_gb_�]jmah\. GZ�hldjuluo�iehsZ^dZo�fh`gh�ojZgblv�]jmau��dhlh�

ju_� g_� [hylky� \ha^_ckl\by� Z]j_kkb\guo� nZdlhjh\� \g_rg_c� kj_^u� b� ^_c�
kl\mxsbfb�ijZ\beZfb�i_j_\hahd�]jmah\�^himkdZ_lky�bo�hldjulh_�ojZg_gb_��
<� j_amevlZl_� l_iehh[f_gZ� k� hdjm`Zxsbf� \ha^mohf� ih\_joghklv�rlZ[_ey�
hoeZ`^Z_lky� ghqvx� b� gZ]j_\Z_lky� ^g_f��Ghqvx� l_fi_jZlmjZ� ih\_joghklb�
fh`_l�[ulv�gb`_�lhqdb�jhku�gZjm`gh]h�\ha^moZ��Ijb�wlhf�g_ba[_`gZ�dhg�

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


19 

^_gkZpby�\eZ]b�gZ�rlZ[_e_��ihwlhfm�^Z`_�\�ohjhrmx�ih]h^m�rlZ[_ey�]jm�
ah\�� [hysboky� ih^fhqdb�� ke_^m_l� mdju\Zlv� [j_a_glhf�� <� aZ\bkbfhklb� hl�
l_fi_jZlmju�b�\eZ`ghklb�hdjm`Zxs_]h�\ha^moZ�kf_gyxlky�l_fi_jZlmjgh-
\eZ`ghklgu_�ihey�\gmljb�rlZ[_ey��qlh�hkh[_ggh�hiZkgh�^ey�]b]jhkdhibq_�
kdbo�]jmah\� 
<�ihemaZdjulhf�kdeZ^_�jhev�gZ\_kZ�g_�h]jZgbqb\Z_lky�lhevdh� aZsblhc�

]jmaZ� hl� ijyfuo� kheg_qguo� emq_c� b� Zlfhkn_jguo� hkZ^dh\�� >g_f� gZ-
]j_\Z_lky� \ha^mo� ih^� gZ\_khf� gZ^� ]jmahf�� ih\urZ_lky� \eZ]hkh^_j`Zgb_�
\ha^moZ��\_q_jhf�b�ghqvx�gZ\_k�hoeZ`^Z_lky�[uklj__�\ha^moZ�ih^�gZ\_khf��
L_f� kZfuf� gZ\_k b]jZ_l� jhev� l_ieh\h]h� wdjZgZ�� ij_^mij_`^Zxs_]h� dhg�
^_gkZpbx�\eZ]b�gZ�]jma_��GZ\_k�^he`_g�[ulv�^hklZlhqghc�rbjbgu��;hdh\u_�
kl_gu� ihemaZdjulh]h� kdeZ^Z� \ha\h^yl� h[uqgh� k� gZ\_lj_gghc� klhjhgu� ^ey�
[hevr_c�aZsblu�]jmaZ�b�jZ[hlZxsbo�ex^_c�hl�hkZ^dh\�b�\_ljZ� 
GZ� oZjZdl_j� ijhl_dZgby� l_ieh\eZ`ghklguo� ijhp_kkh\� ijb� ojZg_gbb�

]jmah\�\�g_hlZieb\Z_fhf�kdeZ^_�hdZau\Zxl�\ebygb_�mkljhckl\h�b�fZl_jbZe�
h]jZ`^_gbc�kdeZ^Z��\ha^mohh[f_g�\�j_amevlZl_�_kl_kl\_gghc�beb�ijbgm^b�
l_evghc�\_glbeypbb��debfZlbq_kdb_�hkh[_gghklb�f_klhjZkiheh`_gby�kdeZ�
^Z��gZebqb_�a^Zgbc�b�khhjm`_gbc��j_`bf�jZ[hlu�kdeZ^Z�b�l��^� 
J_rZxs__�\ebygb_�gZ�l_iehh[f_g�f_`^m�rlZ[_e_f�]jmaZ�b�ihehf�kdeZ�

^Z�hdZau\Zxl�\ukhlZ�ih^lh\Zjgbdh\��iehsZ^v�hkgh\Zgbc�rlZ[_e_c�b�ijh�
oh^h\�f_`^m�gbfb��\b^�ih^deZ^hqgh]h�fZl_jbZeZ��Kl_gu�g_hlZieb\Z_fh]h�
kdeZ^Z� ih^\_j]Zxlky� \ha^_ckl\bx� l_fi_jZlmju� b� \eZ`ghklb� gZjm`gh]h�
\ha^moZ��Ih^�\ebygb_f�i_j_iZ^Z�l_fi_jZlmj�\gmljb�b�kgZjm`b�kdeZ^Z��^Z\�
e_gby�\_ljZ�ijhbkoh^bl�i_j_f_s_gb_�\eZ]b�b�\ha^moZ�q_j_a�ihjbklu_�fZl_�
jbZeu�kl_g�\�klhjhgm�h[eZklb�ihgb`_gguo�^Z\e_gbc��Hlghkbl_evgZy�\eZ`�
ghklv�\ha^moZ�\�kdeZ^_�fh`_l�\hajZklZlv��b�kha^Z_lky�\hafh`ghklv�m\_ebq_�
gby�fZkku�]jmaZ��<�ihjlh\uo�mgb\_jkZevguo�g_hlZieb\Z_fuo�kdeZ^Zo�ijZd�
lbq_kdb� _^bgkl\_gguf� kj_^kl\hf� j_]mebjh\Zgby� l_ieh\eZ`ghklguo� ijh�
p_kkh\� y\ey_lky� \_glbeypby�gZjm`guf�g_h[jZ[hlZgguf� \ha^mohf��Hkh[h_�
agZq_gb_�j_`bf�b�bgl_gkb\ghklv�\_glbeypbb�bf_xl�ijb�[hevrhc�jZaghklb�
l_fi_jZlmj�]jmaZ�\�kdeZ^_�b�gZjm`gh]h�\ha^moZ��qlh�ijhbkoh^bl�ijb�kf_g_�
\j_f_gb�]h^Z��Ihwlhfm�\_kghc�b�hk_gvx�ke_^m_l�qZs_�\_glbebjh\Zlv�kdeZ^��
qlh[u�ihkl_i_ggh�\ujZ\gb\Zlv�l_fi_jZlmjm�\�kbkl_f_�]jma�± kdeZ^�± hdjm�
`ZxsZy�kj_^Z� 
<�f_lZeebq_kdhf�kdeZ^_�]jma�ohjhrh�aZsbs_g�hl�Zlfhkn_jguo�hkZ^dh\��

ijyfuo� kheg_qguo� emq_c�� gh� iehoh� aZsbs_g� hl� l_ieh\uo� \ha^_ckl\bc��
>g_f� kl_gu� b� djurZ� kdeZ^Z� gZ]j_\Zxlky� kheg_qgufb� emqZfb� ^h� ���� �K��
L_iehlZ� i_j_^Z_lky� ih\_joghklb� ]jmaZ�� Ghqvx� l_fi_jZlmjZ� h]jZ`^_gbc�
iZ^Z_l��b�ijb�dhglZdl_�k�l_ieuf�b�\eZ`guf�kdeZ^kdbf�\ha^mohf�gZ�\gml�
j_ggbo� ih\_joghklyo� h]jZ`^_gbc� ijhbkoh^bl� dhg^_gkZpby� \eZ]b�� Bgl_g�
kb\gZy�\_glbeypby�kdeZ^Z�^g_f�mkbeb\Z_l�\eZ]hhl^Zqm� ]jmaZ�b�\_^_l�d�_]h�
mkuoZgbx� 
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KdeZ^� ba� ihjbkluo� kljhbl_evguo�fZl_jbZeh\�ijhimkdZ_l� \eZ]m� \gmljv�
beb� gZjm`m�� G_h[oh^bf� ihklhygguc� \ha^mohh[f_g�� Hlghkbl_evgZy� \eZ`�
ghklv�\ha^moZ�\�kdeZ^_�abfhc�f_gvr_��e_lhf ± [hevr_��<gmljb�kdeZ^Z�hlgh�
kbl_evgZy�\eZ`ghklv�\ha^moZ�jZkl_l�hl�ihlhedZ�d�ihem��Bgl_gkb\gZy�\_glb�
eypby�ijb�[hevrhc�jZaghklb�l_fi_jZlmj�\ha^moZ�kgZjm`b�b�]jmaZ�\�kdeZ^_�
�qlh�gZb[he__� \_jhylgh� \_kghc�b�hk_gvx��ijb\h^bl� d�ih^fhqd_� ]jmaZ��J_�
`bf�b�\_glbeypby�\�wlhf�kemqZ_�^he`gu�[ulv�gZijZ\e_gu�gZ�ihkl_i_ggh_�
\ujZ\gb\Zgb_�l_fi_jZlmj� 
<k_�\b^u�kdeZ^h\��bo�dhgkljmdpbb��kljhbl_evgu_�fZl_jbZeu��dhfihgh\�

dZ��jZkiheh`_gb_��h[hjm^h\Zgb_��f_lh^�b�l_ogheh]by�wdkiemZlZpbb�\ul_dZ�
xl�ba�i_j_qbke_gguo� k\hckl\� ]jmah\�b�nZdlhjh\�ojZg_gby�b�ih^qbgyxlky�
h[_ki_q_gbx�mdZaZgguo�k\hckl\�\�ijhp_kk_�wdkiemZlZpbb� 

 
����Hij_^_e_gb_�jZkq_lguo�h[t_fh\�jZ[hlu� 
      ]jmah\uo�njhglh\�kdeZ^h\ 
 
2.4.1 <u[hj�ih^\b`gh]h�khklZ\Z�^ey�i_j_\hadb�]jmah\ 
 

Ijb�\u[hj_�ih^\b`gh]h�khklZ\Z�\h^gh]h��`_e_agh^hjh`gh]h�b�Z\lhfh�
[bevgh]h�ljZgkihjlZ�jmdh\h^kl\mxlky�ijZ\beZfb�i_j_\hadb�]jmah\� 
Lbi�ih^\b`gh]h�khklZ\Z�gZ�j_qghf� �kZfhoh^gu_�beb�g_kZfhoh^gu_�km�

^Z�� hldjulu_�� ihemhldjulu_� b� l�� ^���� `_e_agh^hjh`ghf� �djulu_� \Z]hgu��
ihem\Z]hgu� beb� ieZlnhjfu�� b� Z\lhfh[bevghf� �[hjlh\u_� beb� kZfhk\Zeu��
ljZgkihjl_�\u[bjZ_lky�bkoh^y�ba�nbabdh-obfbq_kdbo�k\hckl\�]jmaZ� 
?keb�]jma�ih�k\hbf�k\hckl\Zf�^himkdZ_l�ojZg_gb_�gZ�hldjulhf�\ha^mo_��lh�

^ey�_]h�i_j_\hadb�ij_^ihqlbl_evg__�\u[bjZlv�hldjuluc�ih^\b`ghc�khklZ\� 
Ijb�\u[hj_�]jmahih^t_fghklb�km^h\�ke_^m_l�bkoh^blv�ba�mkeh\bc�ieZ�

\Zgby�b�djZlghklb�jZkq_lgh]h�kmlhqgh]h�]jmahh[hjhlZ�ih�aZ^Zgghfm�]jmam��
l_ogbq_kdhc�ghjf_�aZ]jmadb�km^gZ�wlbf�]jmahf��<u[hj�hilbfZevgh]h�lbiZ�
km^gZ�ijhba\h^blky�iml_f�l_ogbdh-wdhghfbq_kdbo�h[hkgh\Zgbc� 
Ih�kihkh[m�aZ]jmadb \Z]hgu�^_eyl�gZ�hldjulu_�b�aZdjulu_��D�i_j\hfm�

lbim�hlghkylky�ihem\Z]hgu��ieZlnhjfu��^mfidZju��ljZgkihjl_ju��Z�dh�\lh�
jhfm�± h[uqgu_�djulu_��pbkl_jgu��bahl_jfbq_kdb_�b�qZklv�ki_pbZebabjh�
\Zgguo��a_jgh\hau��p_f_glh\hau�b�^j��� 
Ijb�\u[hj_�lbiZ�\Z]hgZ�mqblu\Zxlky�wdkiemZlZpbhggu_�b�wdhghfbq_kdb_�

lj_[h\Zgby�� g_\ukhdZy� klhbfhklv�� g_[hevrZy� fZkkZ� lZju� ijb� ^hklZlhqghc�
ijhqghklb�\Z]hgZ��h[_ki_q_gb_�[_ahiZkghklb�^\b`_gby�ih_a^h\��khojZgghklv�
]jmah\��fZdkbfZevgh_�bkihevah\Zgb_�]jmahih^t_fghklb�b�\f_klbfhklb��h[_k�
i_q_gb_�dhfie_dkghc�f_oZgbaZpbb�ih]jmahqgh-\u]jmahqguo�jZ[hl� 
<u[hj�lbiZ�Z\lhfh[bey�b�wnn_dlb\ghklv�_]h�jZ[hlu�aZ\bkyl�hl�ihdZaZ�

l_e_c��ljZgkihjlguo��jh^�]jmaZ��h[t_f��jZ\ghf_jghklv��iZjlbhgghklv��kjhq�
ghklv�b�^Zevghklv�i_j_\hahd��mkeh\by�ih]jmadb��\u]jmadb�b�kh^_j`Zgby�ih�
^\b`gh]h�khklZ\Z��j_`bf�wdkiemZlZpbb���^hjh`guo� �ijhqghklv�^hjh`gh]h�
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ihdjulby��fhklh\�b�^jm]bo�khhjm`_gbc��we_f_glu�ijhnbey�b�ieZgZ�^hjh]��
jh\ghklv� ^hjh`gh]h� ihdjulby�� bgl_gkb\ghklv� ^\b`_gby��� ijbjh^gh-
debfZlbq_kdb_� �l_fi_jZlmjZ� b� \eZ`ghklv� \ha^moZ�� kdhjhklv� \_ljZ�� \ukhlZ�
gZ^�mjh\g_f�fhjy��dhebq_kl\h�hkZ^dh\��j_ev_n�f_klghklb�� 
Ih�jh^m�]jmaZ�b�_]h�k\hckl\Zf�\u[bjZ_lky�lbi�dmah\Z��ieZlnhjfZ��pbkl_jgZ��

nmj]hg�b�l� i���b�\f_klbfhklv�Z\lhljZgkihjlgh]h�kj_^kl\Z��Hl�h[t_fZ�b�iZjlb�
hgghklb�i_j_\hahd�aZ\bkyl�]jmahih^t_fghklv�Z\lhfh[bey�beb�Z\lhih_a^Z� 
Kjhqghklv� b� ^Zevghklv� i_j_\hahd� ^bdlmxl� g_h[oh^bfhklv� ijbf_g_gby�

ih^\b`gh]h�khklZ\Z�k�hij_^_e_ggufb�kdhjhklgufb�k\hckl\Zfb� 
Mkeh\by�ih]jmadb�b�\u]jmadb�hij_^_eyxl�lbi�Z\lhfh[bey�b�iZjZf_lju�dmah�

\Z��Z\lhfh[bev�kZfhk\Ze��kZfhih]jmaqbd��ih]jmahqgZy�\ukhlZ��rbjbgZ�^\_jb�� 
>hjh`gu_�mkeh\by�hdZau\Zxl�\ebygb_�gZ�ijhoh^bfhklv��ieZ\ghklv�oh�

^Z�� fZg_\j_gghklv�� \hafh`ghklv� bkihevah\Zgby� ]jmahih^t_fghklb� b� kdh�
jhklguo�k\hckl\�ljZgkihjlguo�kj_^kl\�� 
DebfZlbq_kdb_� mkeh\by� hij_^_eyxl� \u[hj� dmah\Z� ki_pbZevghc� dhg�

kljmdpbb��^ey�aZsblu�hl�gbadbo�b�\ukhdbo�l_fi_jZlmj��^h`^y��kg_]Z��\_ljZ��
khegpZ�� 

 
������Hij_^_e_gb_�l_ogbq_kdhc�ghjfu�aZ]jmadb�ih^\b`gh]h�khklZ\Z 
 

L_ogbq_kdZy� �lZjbngZy�� ghjfZ� aZ]jmadb� km^gZ� k
l_oJ  jZkkqblu\Z_lky� ih�

nhjfme_ 

100
j]jk

l_o

GQ
J  ,                                                (2.1) 

]^_�Q]j ± ]jmahih^t_fghklv�km^gZ��l; 
  Gj ± ghjfZ�aZ]jmadb�km^gZ���� 
Ijb� i_j_\had_� ]jmaZ� wdkiemZlZpbhggZy� aZ]jmadZ� km^gZ� g_� fh`_l�

ij_\urZlv�lZjbngmx�ghjfm�aZ]jmadb� 
Ijb�i_j_\had_�fgh]bo� ]jmah\� ]jmahih^t_fghklv� \Z]hgZ�g_�fh`_l� [ulv�

bkihevah\ZgZ� iheghklvx�� ihwlhfm� mklZgZ\eb\Zxl� l_ogbq_kdb_� ghjfu� aZ�
]jmadb�\Z]hgh\�\�aZ\bkbfhklb�hl�iehlghklb�]jmaZ��ih]jmahqgh]h�h[t_fZ��_]h�
nhjfu��jZaf_jh\�b�jh^Z� 
L_ogbq_kdZy�ghjfZ aZ]jmadb�\Z]hgZ�Jl_o �fbgbfZevgZy�\_kh\Zy�ghjfZ��±

wlh�lh�dhebq_kl\h�]jmaZ��gb`_�dhlhjh]h�aZ]jm`Zlv�\�\Z]hg�g_evay� 
L_ogbq_kdb_�ghjfu�mklZgZ\eb\Zxlky�jZkq_lguf�iml_f�b�ijh\_jyxlky�\�

wdkiemZlZpbhgguo�mkeh\byo� 
>ey�lZjgh-miZdh\hqguo�b�rlmqguo�]jmah\�l_ogbq_kdZy�ghjfZ�aZ]jmadb�\Z�

]hgZ��l�� 

,]fm]f\Z]
m-l

l_o VKPVP                                                  (2.2) 

]^_� \Z]V ± \gmlj_ggbc�h[t_f�dmah\Z�djulh]h�\Z]hgZ��f3; 
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]fP  ± fZkkZ�h^gh]h�]jmah\h]h�f_klZ��f_rhd��ysbd��ih^^hg k�]jmahf�b�l� i����l� 

mK ± dhwnnbpb_gl�iehlghklb�mdeZ^db�]jmah\uo�f_kl�\�\Z]hg_�����±0,9); 

]fV ± h[t_f�h^gh]h�]jmah\h]h�f_klZ��f3. 
>ey�rlmqguo�]jmah\��i_j_\habfuo�gZ�hldjulhf�ih^\b`ghf�khklZ\_� 

]f
r
]f

r
l_o iJJ  ,                                                      (2.3) 

]^_ r
]fJ ± fZkkZ�h^gh]h�]jmah\h]h�f_klZ��l� 

      ]fi ± dhebq_kl\h�rlmqguo� ]jmah\��jZaf_sZ_fuo�gZ�ihem� \Z]hgZ� \� khhl\_l�
kl\bb�k�l_ogbq_kdbfb�mkeh\byfb�ih]jmadb��rl�� 

>ey�mgb\_jkZevguo�dhgl_cg_jh\�l_ogbq_kdZy�ghjfZ�aZ]jmadb�\Z]hgh\� 
d
l_od

d
l_o JnP  ,                                                          (2.4) 

]^_ dn ± dhebq_kl\h�mgb\_jkZevguo�dhgl_cg_jh\��mklZgZ\eb\Z_fuo�\�h^ghf 
4-hkghf \Z]hg_����-lhggu_�± 6; 20-lhggu_ ± 3; 30-lhggu_�± 2); 

  d
l_oJ ± l_ogbq_kdZy�ghjfZ�aZ]jmadb�dhgl_cg_jZ��l� 
DjmighlhggZ`gu_�dhgl_cg_ju�i_j_\haylky�gZ�ki_pbZevguo�^ebggh[Zaguo�

ieZlnhjfZo� 
L_ogbq_kdZy�ghjfZ�aZ]jmadb�Z\lhfh[bevgh]h�ljZgkihjlZ�hij_^_ey_lky�ZgZ�

eh]bqguf� h[jZahf� k� ih^klZgh\dhc� l_ogbq_kdbo� iZjZf_ljh\� Z\lhfh[bevgh]h�
ih^\b`gh]h�khklZ\Z� 

 
2.4.3 JZajZ[hldZ�ko_f�i_j_f_s_gby�]jmah\�\�ihjlm 
 

Ko_fu�i_j_f_s_gby�]jmah\�aZ\bkyl� 
± hl�hj]ZgbaZpbb�i_j_]jmadb�]jmah\��k�bkihevah\Zgb_f�lhevdh�njhglZevguo�

fZrbg�beb�njhglZevguo�\�dhfie_dk_�k�lueh\ufb�� 
± dhebq_kl\Z� \aZbfh^_ckl\mxsbo� \b^h\� ljZgkihjlZ� \� ihjlm� �j_qghc��`_�

e_agh^hjh`guc��Z\lhfh[bevguc�� 
± gZijZ\e_gby�]jmahihlhdh\��ih]jmadZ�\�km^Z�beb�\u]jmadZ�� 
± ̂ hey�]jmaZ��i_j_jZ[Zlu\Z_fh]h�ih�ijyfhfm�\ZjbZglm� 
JZkkfhljbf�ijbf_ju�\ZjbZglh\�hj]ZgbaZpbb�i_j_]jmadb�]jmah\�\�ihjlZo� 
<u]jmadZ�]jmah\�ba�km^h\�b�aZ]jmadZ�\�\Z]hgu�k�bkihevah\Zgb_f�njhglZev�

guo�fZrbg�ih�ijyfhfm�\ZjbZglm�b�q_j_a�kdeZ^��jbkmghd�������\u]jmadZ�]jmah\�
ba�km^gZ�b�aZ]jmadZ�\Z]hgh\�k�bkihevah\Zgb_f�njhglZevguo�b�lueh\uo�fZrbg�
ih�ijyfhfm�\ZjbZglm�b�q_j_a�kdeZ^��jbkmghd�������\u]jmadZ�]jmah\�ba�km^gZ�b�
aZ]jmadZ� \Z]hgh\� b� Z\lhfh[be_c� k� bkihevah\Zgb_f� njhglZevguo� b� lueh\uo�
fZrbg�ih�ijyfhfm�\ZjbZglm�b�q_j_a�kdeZ^��jbkmghd�������ih]jmadZ�]jmah\�\�km�
^Z��\u]jm`Z_fuo�ba�\Z]hgh\�ih�ijyfhfm�\ZjbZglm�b�q_j_a�kdeZ^��\k_�hi_jZpbb�
\uihegyxlky�njhglZevgufb�fZrbgZfb���jbkmghd�������ih]jmadZ�]jmah\�\�km^Z�
ba�\Z]hgh\�ih�ijyfhfm�\ZjbZglm�b�q_j_a�kdeZ^�k�bkihevah\Zgb_f�njhglZevguo�
b�lueh\uo�fZrbg��jbkmghd�������ih]jmadZ�]jmah\�\�km^Z�ba�\Z]hgh\�b�Z\lhfh[b�
e_c�ih�ijyfhfm�\ZjbZglm�b�q_j_a�kdeZ^�k�bkihevah\Zgb_f�njhglZevguo�b�lueh�
\uo�fZrbg��jbkmghd������ 
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Qk.\ 

Qk.kd 

\�hQ

Qk.i 

kd�\Q

KdeZ^�

 
Jbkmghd�����± Ko_fZ�i_j_f_s_gby�]jmah\�ijb�\u]jmad_�ba�km^h\ 

k�bkihevah\Zgb_f�njhglZevguo�fZrbg��\Z]hgh\ 

Qk.\ 

Qk.kd 

\�hQc \�hQ cc

Qk.i 

kd�\Qc

KdeZ^�1

kd�kdQ cc

kd�\Q cc kd�\Q ccc

KdeZ^�2

 
 

Jbkmghd�����± Ko_fZ�i_j_f_s_gby�]jmah\�ijb�\u]jmad_�ba�km^h\ 
k�bkihevah\Zgb_f�njhglZevguo�b�lueh\uo�fZrbg��\Z]hgh\ 

 

Qk.\ 

Qk.kd 

\�hQc \�hQ cc

Qk.i 

kd�\Qc

KdeZ^�1

kd�kdQ cc

kd�\Q cc kd�\Q ccc

KdeZ^�2

kd�ZQc

kd�ZQ cc QZ.h 

 
 

Jbkmghd�����± Ko_fZ�i_j_f_s_gby�]jmah\�ijb�\u]jmad_�ba km^h\ 
k�bkihevah\Zgb_f�njhglZevguo�b�lueh\uo�fZrbg��\Z]hgh\�b�Z\lhfh[be_c 
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Q\.k 

Qkd.k 

\�iQc

Qk.h 

\�kdQc

KdeZ^�

 
 

Jbkmghd�����± Ko_fZ�i_j_f_s_gby�]jmah\�ijb�ih]jmad_�km^h\ 
k�bkihevah\Zgb_f�njhglZevguo�fZrbg��\Z]hgh\� 

 
 

Q\.k 

Qkd.k 

\�iQc \�iQ cc

Qk.h 

\�kdQc

KdeZ^�1

kd�kdQ cc

\�kdQ cc \�kdQ ccc

KdeZ^�2

 
 

Jbkmghd�����± Ko_fZ�i_j_f_s_gby�]jmah\�ijb�ih]jmad_�km^h\ 
k�bkihevah\Zgb_f�njhglZevguo�b�lueh\uo�fZrbg��\Z]hgh\� 

Q\.k 

Qkd.k 

\�iQc \�iQ cc

Qk.h 

\�kdQc

KdeZ^�1

kd�kdQ cc

\�kdQ cc \�kdQ ccc

KdeZ^�2

Z�kdQc

Z�kdQ cc QZ.i 

 
 

Jbkmghd�����± Ko_fZ�i_j_f_s_gby�]jmah\�ijb�ih]jmad_�km^h\ 
k�bkihevah\Zgb_f�njhglZevguo�b�lueh\uo�fZrbg��\Z]hgh\�b�Z\lhfh[be_c 

 

 
GZ�ko_fZo��ijb\_^_gguo�gZ�jbkmgdZo����±�����ijbgylu�ke_^mxsb_�h[h�

agZq_gby� 
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F�iQ  ± dhebq_kl\h�]jmaZ��ihklmiZxs_]h�\�ihjl�ih^�\u]jmadm�\�km^Zo��l��f3
��rl�� 

\�hQ  ± dhebq_kl\h�]jmaZ��hlijZ\ey_fh]h�ba�ihjlZ�\�\Z]hgZo��l��f3
��rl�� 

k�\Q , k�kdQ , kd�\Q ± dhebq_kl\h� ]jmaZ�� i_j_]jm`Z_fh]h� ih� \ZjbZglZf ©km^gh� ± 

\Z]hgª��©km^gh�± kdeZ^ª� ©kdeZ^�± \Z]hgª��l��f3
��rl�� 

\�hQc , \�hQ cc  ± dhebq_kl\h� ]jmaZ��hlijZ\ey_fh]h�\� \Z]hgZo� k� ]jmah\uo�njhglh\��

jZkiheh`_gguo�khhl\_lkl\_ggh�\h njhglZevghc�b�lueh\hc�qZklyo ijb�
qZeZ��l��f3

��rl�� 

,kd�\Qc kd�\Q cc ± dhebq_kl\h�]jmaZ��i_j_]jm`Z_fh]h�ih�\ZjbZglZf ©kdeZ^���± \Z]hg�

(njhglZevguc�b lueh\hc�]jmah\hc�njhgl�khhl\_lkl\_ggh)ª��l��f3
��rl�� 

kd�kdQc , kd�\Q ccc ± dhebq_kl\h�]jmaZ��i_j_]jm`Z_fh]h�ih�\ZjbZglZf ©kdeZ �̂��± kdeZ �̂�ª, 

©kdeZ^���± \Z]hg��lueh\hc�]jmah\hc�njhgl�ª��l��f3
��rl�� 

kd�ZQc , kd�ZQ cc  ± dhebq_kl\h�]jmaZ��i_j_]jm`Z_fh]h�ih�\ZjbZglZf ©kdeZ^���± Z\lh�

fh[bevª�b�©kdeZ^���± Z\lhfh[bevª��l��f3
��rl�� 

k�hQ  ± dhebq_kl\h�]jmaZ��hlijZ\ey_fh]h�ba�ihjlZ�\�km^Zo��l��f3
��rl�� 

\�iQ  ± dhebq_kl\h�]jmaZ��ihklmiZxs_]h�\�ihjl�ih^�\u]jmadm�\�\Z]hgZo��l��f3
��rl�� 

\�kQ , \�kdQ , kd�kQ ± dhebq_kl\h� ]jmaZ�� i_j_]jm`Z_fh]h� ih� \ZjbZglZf ©\Z]hg ± 

km^ghª��©\Z]hg ± kdeZ^ª�b�©kdeZ^ ± km^ghª��l��f3
��rl�� 

\�iQc , \�iQ cc  ± dhebq_kl\h� ]jmaZ��ijb[u\Zxs_]h� \�ihjl� \� \Z]hgZo�gZ� ]jmah\u_�

njhglu��jZkiheh`_ggu_�khhl\_lkl\_ggh�\h njhglZevghc�b�lueh\hc�qZ�
klyo ijbqZeZ��l��f3

��rl�� 

\�kdQc , \�kdQ cc  ± dhebq_kl\h� ]jmaZ�� i_j_]jm`Z_fh]h� ih� \ZjbZglZf� ©\Z]hg� �njhg�

lZevguc b�lueh\hc ]jmah\hc�njhgl khhl\_lkl\_ggh) ± kdeZ �̂�ª��l��f3
��rl�� 

kd�kdQ cc  ± dhebq_kl\h�]jmaZ��i_j_]jm`Z_fh]h�ih�\ZjbZglm� ©kdeZ^ ± kdeZ^ª��l��

f3
��rl�� 

\�kdQ ccc  ± dhebq_kl\h�]jmaZ��i_j_]jm`Z_fh]h�ih�\ZjbZglm�©\Z]hg��lueh\hc�]jmah�

\hc�njhgl��± kdeZ^��ª��l��f3
��rl�� 

Z�kdQ cc  ± dhebq_kl\h�]jmaZ��i_j_]jm`Z_fh]h�ih�\ZjbZglm�Z\lhfh[bev�± kdeZ^����l��

f3
��rl�� 

Z�kdQc  ± dhebq_kl\h�]jmaZ��i_j_]jm`Z_fh]h�ih�\ZjbZglm�Z\lhfh[bev�± kdeZ^����l��

f3
��rl� 

Khhlghr_gb_�\ur_mdZaZgguo�\_ebqbg�]jmahihlhdh\�ijb\_^_gh \�lZ[ebp_���1. 
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LZ[ebpZ���1 ± Khhlghr_gb_�\_ebqbg�]jmahihlhdh\ 
Ghf_j�
jbkmgdZ Khhlghr_gb_�\_ebqbg 

2.1 

\�hk�kdk�\ki QQQQ  �                                            (2.5) 

kd�\k�kd QQ                                                         (2.6) 

k�i

k�\

Q

Q
 D                                                            (2.7) 

2.2 

\�h\�h\�hki QQQQ  cc�c                                            (2.8) 

kd�\kd�\\�h QQQ c� c                                                (2.9) 

kd�\kd�\\�h QQQ ccc�cc cc                                              (2.10) 

kd�kdkd�\ QQ c cc                                                    (2.11) 

kd�\kd�kdkd�\k�kd QQQQ cc�c�c                                     (2.12) 

k�i

k�\
.

Q

Q
                                                         (2.13) 

k�i

kd�kd

Q

Qc
 E                                                       (2.14) 

2.3 

Z�h\�h\�hki QQQQ �cc�c                                          (2.15) 

kd�\k�\\�h QQQ c� c                                               (2.16) 

kd�\kd�\\�h QQQ ccc�cc cc                                              (2.17) 

kd�Zkd�ZZ�h QQQ cc�c                                              (2.18) 

k�i

k�\
.

Q

Q
                                                         (2.19) 

k�i

kd�kd

Q

Qc
 E                                                        (2.20) 

2.4 

\�ikd�k\�kk�h QQQQ  �                                            (2.21) 

\�kdkd�k QQ                                                            (2.22) 

\�i

k�\
.

Q

Q
                                                          (2.23) 

2.5 

\�i\�i\�ik�h QQQQ  cc�c                                            (2.24) 

\�kd\�k\�i QQQ c� c                                                 (2.25)  

\�kd\�kd\�i QQQ ccc�cc cc                                                 (2.26) 

\�kdkd�kd QQ ccc cc                                                       (2.27) 
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HdhgqZgb_�lZ[ebpu���� 
Ghf_j�
jbkmgdZ Khhlghr_gb_�\_ebqbg 

2.5 

\�kdkd�kd\�kdkd�k QQQQ cc�cc�c                                         (2.28) 

\�i

\�k
.

Q

Q
                                                           (2.29) 

\�i

kd�kd�
Q

Q

cc

cc
                                                         (2.30) 

2.6 

Z�i\�i\�ik�h QQQQ �cc�c                                            (2.31) 

kd�k\�k\�i QQQ � c                                                  (2.32) 

\�kd\�kd\�i QQQ ccc�cc cc                                                 (2.33) 

Z�kdZ�kdZ�i QQQ c�cc                                                 (2.34) 

k�h

\�k
.

Q

Q
                                                          (2.35) 

Z�i\�i

kd�kd�
QQ

Q

�cc

cc
                                                   (2.36) 

     Ijbf_qZgb_ ± >hey� ]jmahihlhdZ D ��i_j_]jm`Z_fh]h�ih� \ZjbZglm� ©km^gh� ± \Z]hgª�beb�

©\Z]hg�± km^ghª� E  ± ^hey�]jmahihlhdZ��i_j_]jm`Z_fh]h�ih�\ZjbZglm�©kdeZ^�± kdeZ^ª� 

 
2.4.4 Hij_^_e_gb_�jZkq_lguo�jZaf_jh\�kmlhqghc�]jmahi_j_jZ[hldb� 
       b�ljZgkihjlguo�ihlhdh\ 
 

GZ\b]Zpbhgguc�]jmahh[hjhl� 
g
k�h

g
k�ig QQQ � ,                                              (2.37) 

]^_� g
k�h

g
k�i , QQ ± dhebq_kl\h� ]jmaZ��ijb[u\Zxs_]h�b� khhl\_lkl\_ggh�hlijZ\�

ey_fh]h�\�km^Zo��l��f3
��rl� 

Kj_^g_kmlhqguc�]jmahh[hjhl 

k�k
k�h

k�k
k�i

g

g
k�h

g
k�ikj

kml QQ
L

QQ
Q � 

�
 ,                               (2.38) 

]^_� gL ± dhebq_kl\h�]jmaZ��ijb[u\Zxs_]h�b�khhl\_lkl\_ggh�hlijZ\ey_fh]h�

\�km^Zo��kml� 
k�k
k�h

k�k
k�i , QQ  ± kj_^g_kmlhqgh_�ijb[ulb_�b�khhl\_lkl\_ggh�hlijZ\e_gb_�]jmaZ��   

l��f3
��rl� 

JZkq_lguc�]jmahh[hjhl 
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k�hk�i
h
g

k�k
k�h

i
g

k�k
k�i

j
kml QQkQkQQ � � ,                        (2.39) 

]^_� h
g

i
g , kk  ± dhwnnbpb_glu� g_jZ\ghf_jghklb� ijb[ulby� b� khhl\_lkl\_ggh�

hlijZ\e_gby�]jmah\� 
Nhjfmeu�^ey�hij_^_e_gby�h[t_fh\�]jmahi_j_jZ[hldb�ih�jZkkfZljb\Z_�

fuf�\ZjbZglZf�i_j_]jmadb�]jmah\�ijb\_^_gu�\�lZ[ebp_���2��Z�ihklmiZxsbo�
gZ�ojZg_gb_�\�kdeZ^�± \�lZ[ebp_���3. 

 
LZ[ebpZ���2 ± Nhjfmeu�^ey�hij_^_e_gby�h[t_fh\�]jmahi_j_jZ[hldb 

Ghf_j�
jbkmgdZ 

FZrbgu 
NjhglZevgu_� Lueh\u_� 

2.1 kd�\k�kdk�\
n
]�i QQQQ �� (2.40) ± 

2.2 kd�\k�kdk�\
n
]�i QQQQ c�� (2.41) kd�\kd�kdkd�\

l
]�i QQQQ ccc�c�cc     (2.46) 

2.3 kd�\k�kdk�\
n
]�i QQQQ c�� (2.42) kd�Zkd�\kd�Zkd�kdkd�\

l
]�i QQQQQQ cc�ccc�c�c�cc (2.47) 

2.4 \�kd\�kkd�k
n
]�i QQQQ �� (2.43) ± 

2.5 \�kd\�kkd�k
n
]�i QQQQ c�� (2.44) kd�kd\�kd\�kd

l
]�i QQQQ cc�ccc�cc        (2.48) 

2.6 \�kd\�kkd�k
n
]�i QQQQ c�� (2.45) Z�kdZ�kd\�kdkd�kd\�kd

l
]�i QQQQQQ c�cc�ccc�cc�cc (2.49) 

 
?keb�ko_fZ�f_oZgbabjh\Zgghc�i_j_]jmadb�h[_ki_qb\Z_l�ih]jmadm�b�\u�

]jmadm�]jmah\�ba�km^h\��g_h[oh^bfh�kmffbjh\Zlv�h[t_f�]jmahi_j_jZ[hldb�b�
]jmaZ�� ihklmiZxs_]h� gZ kdeZ^�� hij_^_ey_fu_� ih� nhjfmeZf� �����±������ k�
^Zggufb��hij_^_e_ggufb�ih�nhjfmeZf������±(2.6). 
 

LZ[ebpZ���3 ± Nhjfmeu�^ey�hij_^_e_gby�h[t_fh\�]jmah\��ihklmiZxsbo�gZ�ojZg_gb_� 
\�kdeZ^u 

Ghf_j�
jbkmgdZ 

KdeZ^ 
1 2 

2.1 k�kd
1
kde� QQ                      (2.50) ± 

2.2 k�kd
1
kde� QQ                      (2.51) kd�kd

2
kde� QQ c       (2.56) 

2.3 k�kd
1
kde� QQ                      (2.52) kd�kd

2
kde� QQ c       (2.57) 

2.4 \�kd
1
kde� QQ                     (2.53) ± 

2.5 \�kdkd�kd\�kd
1
kde� QQQQ cc�cc�c      (2.54) \�kd

2
kde� QQ cc       (2.58) 

2.6 Z�kdkd�kd\�kd\�kd
1
kde� QQQQQ c�cc�cc�c  (2.55) \�kdZ�kd

2
kde� QQQ cc�cc   (2.59) 
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JZkq_lgu_�jZaf_ju�ijb[ulby�b�hlijZ\e_gby�km^h\��\Z]hgh\�b�Z\lhfh[be_c� 

k
l_o

k�ij
k�i

J

Q
N  ,                                                        (2.60) 

k
l_o

k�hj
k�h

J

Q
N  ,                                                         (2.61) 

\
l_o

\�i
\
l_o

\�i\�ij
\�i

J

Q

J

QQ
N  

cc�c
 ,                                        (2.62) 

\
l_o

\�h
\
l_o

\�h\�hj
\�h

J

Q

J

QQ
N  

cc�c
 ,                                           (2.63) 

Z
l_o

Z�i
Z�i

J

Q
N  ,                                                     (2.64) 

Z
l_o

Z�h
Z�h

J

Q
N  ,                                                    (2.65) 

]^_� Z
l_o

\
l_o

k
l_o ,, JJJ ± l_ogbq_kdZy�ghjfZ� aZ]jmadb� khhl\_lkl\_ggh� km^gZ�� \Z�

]hgZ��Z\lhfh[bey� 
 
����JZkq_l�iZjZf_ljh\�kdeZ^h\�� 
      qbkeZ�ih]jmahqgh-\u]jmahqguo�fZrbg 
 

2.5.1 Hij_^_e_gb_�iehsZ^b�b�jZaf_jh\�kdeZ^h\� 
         f_lh^hf�m^_evguo�^himklbfuo�^Z\e_gbc 
 

Ihlj_[gZy�iehsZ^v�kdeZ^Z�ijb�ojZg_gbb�h^ghjh^guo�]jmah\� 

bki

_ojkde
kd

JN

ktQ
F  ,                                               (2.66) 

]^_ kdeQ  ± kmlhqguc�]jmahihlhd��ihklmiZxsbc�gZ�ojZg_gb_�\�kdeZ^��l� 

         ojt  ± kjhd�ojZg_gby�]jmaZ�gZ�kdeZ^_��kml� 

_k ± dhwnnbpb_gl�g_jZ\ghf_jghklb�aZ]jmadb�kdeZ^Z�ih�\j_f_gb� 

J ± ^himklbfZy�m^_evgZy�ghjfZ�^Z\e_gby�gZ�ihe�kdeZ^Z��l�f2; 

bkik  ± dhwnnbpb_gl bkihevah\Zgby iehsZ^b�kdeZ^Z�ih^�kdeZ^bjh\Zgb_� 

AgZq_gby� ,ojt _k , J b� bkik ijbgbfZxlky ^ey� jZaebqguo� ]jmah\� ih� ghjfZf�

l_ogheh]bq_kdh]h�ijh_dlbjh\Zgby�ihjlh\��agZq_gby�dhlhjuo�ijb\_^_gu \ [4]. 
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>ebgZ�kdeZ^Z  

      
kd

kd
kd

<

F
L  ,                                                         (2.67) 

]^_ kd< ± rbjbgZ�kdeZ^Z��f� 
Ijb�hj]ZgbaZpbb�\u]jmadb�gZ\Zehqguo�kuimqbo� ]jmah\� k�bkihevah\Zgb_f�

ih\ur_ggh]h�imlb�^ebgZ�kdeZ^Z� f��hij_^_ey_lky�ih�^ebg_�ih^Zqb�\Z]hgh\: 

\ikd lmL  ,                                                         (2.68) 

]^_ im ± dhebq_kl\h�\Z]hgh\�\�ih^Zq_��fZjrjml_���\Z].; 

        \l ± ̂ ebgZ�\Z]hgZ�ih�hkyf�Z\lhkp_ihd��f� 

AZl_f�hij_^_ey_lky�rbjbgZ�kdeZ^Z��f: 

kd

m^
kd

kd L

F
<  .                                                       (2.69) 

JZkq_lgu_�ko_fu�hij_^_e_gby� kd< ijb�bkihevah\Zgbb�fhklh\uo��dhaeh\uo�

b�klj_eh\uo�djZgh\�ijb\_^_gu gZ�jbkmgd_�2.7: 
± ̂ ey�fhklh\h]h�djZgZ� 

2/]jikdjkd bl<L< ��� ;                                      (2.70) 

± ̂ ey�dhaeh\h]h�^\modhgkhevgh]h 

al_edjkd 2<<L< �� ,                                           (2.71) 

± ̂ ey�klj_eh\h]h�djZgZ 

)2/()2/( ]jadj
max
dj]jikdj

max
dj

''
kd

'
kdkd b<<Lb<<L<<< ������� � ,    (2.72) 

]^_ djL ± ijhe_l�djZgZ��f� 

     ik< ± ]Z[Zjbl�ijb[eb`_gby�kljh_gbc����� f); 

          l ± jZkklhygb_�hl�hkb��ijhoh^ys_c�q_j_a�k_j_^bgm�oh^h\h]h�dhe_kZ�djZgZ, 
^h�hkb��ijhoh^ys_c�q_j_a�]jmahih^t_fguc�ljhk�\�djZcg_f�iheh`_gbb�
]jmahih^t_fghc�l_e_`db�djZgZ��f� 

      ]jb ± jZaf_j�klhjhgu�]jmaZ��mklZgZ\eb\Z_fhc�ih�rbjbg_�iehsZ^db��f� 

   l_e< ± rbjbgZ�oh^h\hc�l_e_`db�djZgZ��f� 

     a< ± \_ebqbgZ�aZahjZ�������f�, f;  

   max
djL ± \ue_l�klj_eu�djZgZ��gZ�dhlhjhf�]jmahih^t_fghklv�khhl\_lkl\m_l�fZkk_�

]jmaZ�k�]jmahih^t_fguf�mkljhckl\hf��f� 
   dj< ± jZkklhygb_�hl�hkb�\jZs_gby�ih\hjhlghc�qZklb�djZgZ�^h�gZb[he__�\uklm�

iZxs_c�qZklb�djZgZ��f� 
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<ik

l l

b]j

<kd
Ldj

b]j

<

<

<

<<

dj

Ldj djL
kd kd

a

b]j

max max

ik

c cc

 

<l_e
<a

b]j

kd
dj

<

<l_e
<a

L

 

Jbkmghd�2.7 ± JZkq_lgu_�ko_fu�hij_^_e_gby�rbjbgu�kdeZ^Z 

Ko_fu�jZkq_lZ� kd<  ijb�bkihevah\Zgbb�ihjlZevguo�djZgh\��dhgl_cg_jhi_�

j_]jm`Zl_e_c�ijb\_^_gu�gZ�jbkmgd_ 2.8. 
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<kd<ihjl

]jb

<a
fZo
djL

l_eb

 
 

< kd
<ihjl

]jb

< a

[
diL

l_eb

 
Jbkmghd�2.8 ± JZkq_lgu_ ko_fu hij_^_e_gby� kd< ijb�bkihevah\Zgbb� 

ihjlZevgh]h�djZgZ (Z��b�dhgl_cg_jhi_j_]jm`Zl_ey ([) 
 
RbjbgZ�kdeZ^Z�hij_^_ey_lky�ba�ke_^mxsbo�\ujZ`_gbc� 
± ^ey�ihjlZevgh]h djZgZ 

 
222
]j

a
l_eihjlfZo

djkd

b
<

<<
L< ���� ;                             (2.73) 

± ^ey�dhgl_cg_jhi_j_]jm`Zl_ey 

22
]j

a
l_e[

dikd

b
<

<
L< ��� ,                                       (2.74) 

Z) 

[) 
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]^_ ihj<  ± ijhe_l�ihjlZeZ�ihjlZevgh]h�djZgZ��f� 

        [
diL ± \ue_l�dhgkheb�dhgl_cg_jhi_j_]jm`Zl_ey�\�klhjhgm�[_j_]Z� 

>ebgZ�kdeZ^Z�kjZ\gb\Z_lky�k�^ebghc�ijbqZeZ��ij_^gZagZq_ggh]h�^ey�jZ�
[hlu�k�^Zgguf�]jmahf, b�_keb�__�g_^hklZlhqgh��j_rZ_lky�\hijhk�h[�m^ebg_�
gbb�ijbqZeZ�beb�kljhbl_evkl\_�lueh\uo�kdeZ^h\� 
RbjbgZ�kdeZ^Z�aZ\bkbl�hl�lbiZ�kdeZ^Z�b�bkihevam_fuo�kj_^kl\�f_oZgbaZpbb� 
Ih�jZkkqblZgghc�iehsZ^b��ihlj_[ghc�^ey�ojZg_gby�]jmah\�aZdjulh]h�ojZg_�

gby��ih^[bjZ_lky�lbih\hc�kdeZ^��RbjbgZ�a^Zgbc�djuluo�h^ghijhe_lguo�kdeZ^h\�
ijbgbfZ_lky� ���� ���� �4, 30, 36 f��^ebgZ 18±���f�b�\ukhlZ ��f� Ijb�mkljhckl\_�
kdeZ^h\�k�\\h^hf�`_e_agh^hjh`gh]h�imlb�\gmljv�kdeZ^Z�rbjbgZ�kdeZ^Z�mf_gv�
rZ_lky�gZ������f� 
GZ�hldjuluo�kdeZ^Zo�ijhba\h^yl�ieZgbjh\dm�jZaf_s_gby�rlZ[_e_c�k�mq_�

lhf� kh[ex^_gby� ghjf� ih`Zjghc� [_ahiZkghklb� b jZaf_s_gby� ih^t_a^guo� b�
i_j_]jmahqguo�iml_c��Z�lZd`_�i_j_]jmahqgh]h�h[hjm^h\Zgby��Rbjbgm�ih`Zj�
guo� ijh_a^h\� ijbgbfZxl� g_� f_g__� �� f�� jZkklhygb_� hl� djhfdb�rlZ[_ey� ^h�
djhfdb�Z\lhfh[bevghc�^hjh]b�± g_�f_g__�����f��JZkklhygb_�hl�gZjm`ghc�]jZgb�
ijbqZevghc�gZ[_j_`ghc�hl�i_j\h]h�ih^djZgh\h]h�j_evkZ�^h�rlZ[_ey�]jmaZ�± g_�
f_g__���f��rbjbgZ�hi_jZlb\ghc�iehsZ^db��hl�ih^djZgh\h]h�imlb�^h�kdeZ^Z��gZ�
ijbqZeZo�rlmqguo�]jmah\�khklZ\ey_l���±���f��<h�\k_o�kemqZyo�gb�h^gh�khhjm�
`_gb_�beb�rlZ[_ev�]jmaZ�g_�^he`gu�aZoh^blv�\�ij_^_eu�]Z[ZjblZ�ijb[eb`_gby�
kljh_gby�^ey�`_e_agh^hjh`gh]h�ih^\b`gh]h�khklZ\Z� 
>ebgZ�ijbqZeZ� djL ^ey�ijb_fZ�b�h[jZ[hldb�kmoh]jmaguo�km^h\� aZ\bkbl�

hl�^ebgu�km^gZ� ,kL  f_klZ�_]h�jZkiheh`_gby�gZ�ijbqZevghc�ebgbb b�jZkklh�

ygby�f_`^m�km^Zfb� ,d  g_h[oh^bfh]h�^ey�[_ahiZkgh]h�ih^oh^Z�km^h\�d�ijb�
qZem�b�hloh^Z�hl�g_]h: 

± ^ey�ijbqZeZ��jZkiheh`_ggh]h�\�k_j_^bg_�ijbqZevgh]h�njhglZ, 

dLL � kij ;                                                 (2.75) 

± ^ey�djZcgbo�ijbqZeh\ 

26

5
kij

d
LL � ;                                                (2.76) 

± ^ey�h^bghqgh]h�ijbqZeZ 

kij 3

2
LL  .                                                    (2.77) 

<� g_dhlhjuo� kemqZyo� jZkq_lgZy� ^ebgZ� ijbqZeZ� fh`_l� [ulv� m\_ebq_gZ�
^ey�jZaf_s_gby�kdeZ^h\�[hevrhc�\f_klbfhklb� �gZijbf_j��ijb�i_j_]jmad_�
gZ�h^ghf�ijbqZe_�s_[gy��i_kdZ��]jZ\by��Z�lZd`_�ijb�g_h[oh^bfhklb�i_j_�
^\b`db�km^gZ�\�ijhp_kk_�_]h�\u]jmadb� 
Ijb�ieZgbjh\d_�ijbqZeZ gZ\Zehqguo�]jmah\�fh`_l�hdZaZlvky��qlh�dhebq_�

kl\h�rlZ[_e_c�� ihemq_ggh_� jZkq_lhf�� g_evay� jZaf_klblv�gZ� h^ghf� ijbqZe_� \�
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ahg_� ^_ckl\by� ih]jmahqgh-jZa]jmahqghc�fZrbgu��<� wlhf� kemqZ_� ij_`^_� q_f�
j_rZlv�\hijhk�h�ijb\e_q_gbb�lueh\uo�i_j_]jmahqguo�fZrbg�gm`gh�ijh\_klb�
hjb_glbjh\hqguc�jZkq_l�dhebq_kl\Z�ijbqZeh\��bkihevamy�nhjfmem 

¸
¸
¹

·
¨
¨
©

§
�� 

kd�\

kd�\

k�kd

k�kd

k�\

k�\

\jfkf
ij

1

P

Q

P

Q

P

Q

knn
N ,                             (2.78) 

]^_ kfn  ± dhebq_kl\h�kf_g�jZ[hlu�\�kmldb� 

       fn ± dhebq_kl\h� hkgh\guo� fZrbg� gZ� ijbqZe_�� dhlhjh_� ijbgbfZ_lky�
jZ\guf�^\mf�ijb�h[jZ[hld_�km^h\�]jmahih^t_fghklvx�^h������l�b�
lj_f�ijb�]jmahih^t_fghklb�km^h\�[he__������l� 

       \jk ± dhwnnbpb_gl�bkihevah\Zgby�ijbqZeZ�^ey�ijhba\h^kl\Z�ih]jmadb�b�

\u]jmadb�km^h\������±0,86); 

kd�\k�kdk�\ ,, PPP  ± dhfie_dkgu_� ghjfu� \ujZ[hldb� hkgh\ghc� fZrbgu� ijb�
jZ[hl_�khhl\_lkl\_ggh�ih�\u[hjm�©km^gh ± \Z]hgª, ©km^gh ± kdeZ^ª 
b�©kdeZ^ ± \Z]hgª beb�h[jZlgh��l�fZr. \�kf_gm� 

?keb�jZkq_lhf�mklZgh\e_gh��qlh�^hklZlhqgh�h^gh]h�ijbqZeZ��lh�\k_�rlZ�
[_eb�jZaf_sZxl�\�_]h�]jZgbpZo�k�jZa\blb_f�\�lue�ijbqZeZ�b�\u[bjZxl�lbi�
lueh\uo�fZrbg��<�ijhlb\ghf�kemqZ_�rlZ[_eb�jZkij_^_eyxl�ih�ijbqZeZf� 

 
������Hij_^_e_gb_�jZaf_jh\�kdeZ^h\�ih�we_f_glZjguf�iehsZ^dZf 
 

LZjgh-miZdh\hqgu_�]jmau 
 

IehsZ^v�kdeZ^Z�^ey�ojZg_gby�lZjgh-miZdh\hqguo�]jmah\�gZb[he__�lhqgh�
fh`gh�jZkkqblZlv�ih�f_lh^m�we_f_glZjguo�iehsZ^hd. 
>ey�h[hjm^h\Zgguo�h^ghwlZ`guo�djuluo�kdeZ^h\�k�\gmlj_ggbf�jZkih�

eh`_gb_f�iml_c�b�ijb�bkihevah\Zgbb�we_dljh- beb�Z\lhih]jmaqbdh\�^ebgZ�
we_f_glZjghc�iehsZ^db �jbkmghd�2.9���f�  

                                                      ijf^w bll � ,                                            (2.79) 

]^_� f^l ± jZkklhygb_�f_`^m�hkyfb� kf_`guo�^\_j_c� kh� klhjhgu� Z\lhljZgk�

ihjlZ��f� 
  ijb ± rbjbgZ�ijh_a^Z�k�mq_lhf�jZa\hjhlZ�we_dljh- beb�Z\lhih]jmaqbdZ��f� 

RbjbgZ�we_f_glZjghc�iehsZ^db��f� 

¸
¹

·
¨
©

§
�

�
� ij

i]kd
w 22

b
bb<

b ,                                 (2.80) 

]^_� kd< ± rbjbgZ�kdeZ^Z��f� 

 ]b ± ]Z[Zjblgh_�jZkklhygb_�hl�kl_gdb�kdeZ^Z�^h�]jmah\hc�ieZlnhjfu�kh�
klhjhgu�`_e_agh^hjh`gh]h�ljZgkihjlZ��f� 

   ib ± jZkklhygb_�hl�kl_gdb�kdeZ^Z�^h�rlZ[_ey��f� 
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2

1

1

3
1

1 1

1

bij

b i
j

b i
j

lw

lf^ = 12,0; 18,0

b w

b w
b ]

 =
 4

,7
25

 f
b i

 =
 0

,3
«

0,
5 
f

<
kd

 
 

Jbkmghd�2.9 ± Ko_fZ�d�jZkq_lm�iZjZf_ljh\�we_f_glZjghc�iehsZ^db� 
1 ± we_f_glZjgZy�iehsZ^dZ��2 ± hkv�`_e_agh^hjh`gh]h�imlb��3 ± we_dljhih]jmaqbd 

 

Rbjbgm�ijh_a^Z��f��f_`^m�rlZ[_eyfb ]jmaZ�hij_^_eyxl�\�aZ\bkbfh�
klb hl�lbiZ�b�jZaf_jh\�iZd_lZ. Ijb�mdeZ^d_�beb�\aylbb ]jmaZ�ba�rlZ[_ey  
ih]jmaqbd�jZa\hjZqb\Z_lky�gZ������Ihwlhfm�^ey�q_luj_ohihjgh]h�ih]jmaqbdZ� 

,2dij cbZrb ���  _keb� ;
2

l
m d                                (2.81) 

� � ,2
2

2
2

dij cm
l

bZrb �¸
¹

·
¨
©

§ ����  _keb� ;
2

l
m t                     (2.82) 

 

^ey�lj_ohihjgh]h�ih]jmaqbdZ 
,2]dij crrb ��                                          (2.83) 

]^_� ]d , rr ± jZ^bmku ih\hjhlZ�ih�gZb[he__�\uklmiZxs_c lhqd_�fZrbgu 

b ]jmaZ��iZd_lZ���f� 
a ± jZkklhygb_�hl�i_j_^g_c�hkb�ih]jmaqbdZ�^h�\_jlbdZevghc�ihedb�\be� 

,b l ± khhl\_lkl\_ggh�rbjbgZ�b�^ebgZ�]jmaZ��f� 
         k ± fbgbfZevguc�aZahj�f_`^m�ih]jmaqbdhf�b�rlZ[_e_f������±�����f�; 

br
b

m � 
2
ih]j ;                                               (2.84) 

ih]jb  ± rbjbgZ�ih]jmaqbdZ��f� 

      br  ± \gmlj_ggbc�jZ^bmk�ih\hjhlZ��f� 
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AgZq_gb_� dr jZkkqblu\Z_lky�ih�nhjfme_ 

   ,
2
D 2

2

d dmr �¸
¹

·
¨
©

§ �                                       (2.85) 

]^_�D ± rbjbgZ�dhjimkZ�ih]jmaqbdZ��f�� 
d ± jZkklhygb_�hl�i_j_^g_c�hkb�ih]jmaqbdZ�^h�i_j_k_q_gby�\g_rg_c�eb�

gbb�dhjimkZ�ih]jmaqbdZ�k�jZ^bmkhf�_]h�ih\hjhlZ� dr ��f� 
Dhebq_kl\h�ih^^hgh\� �iZd_lh\���mklZgZ\eb\Z_fuo� \�h^ghf�yjmk_� we_�

f_glZjghc�iehsZ^db�� 

                                     
� �� �lbll

bl
Z

'�'�
 

ii

ww
i ,                                     (2.86) 

]^_� il , ib ± khhl\_lkl\_ggh�^ebgZ�b�rbjbgZ�iZd_lZ��f; 

             l' ± jZkklhygb_�f_`^m�kf_`gufb�iZd_lZfb�� l' = 0,05«�����f. 
<f_klbfhklv�]jmaZ�gZ�we_f_glZjghc�iehsZ^d_��l� 
                                                 ]yiw Jkz?  ,                                             (2.87) 

]^_� yk ± dhebq_kl\h�yjmkh\�iZd_lh\��mklZgZ\eb\Z_fuo�gZ�we_f_glZjghc�iehsZ^d_� 

 ]J ± fZkkZ�]jmaZ�\�iZd_l_��l� 
Ih�mkeh\bx�kdeZ^bjh\Zgby�iZd_lh\�ih]jmaqbdhf 
                                            ][ i]y hGk  * + 1,                                         (2.88) 

]^_� ]G ± \ukhlZ�ih^t_fZ�]jmaZ�we_dljh- beb�Z\lhih]jmaqbdhf��f� 

  ih ± \ukhlZ�iZd_lZ��\ukhlZ�]jmaZ�iexk�\ukhlZ�ih^^hgZ���f� 
Ihlj_[gh_�dhebq_kl\h�we_f_glZjguo�iehsZ^hd 
                                                    w_w ??z  .                                           (2.89) 
JZkq_lgZy�^ebgZ�kdeZ^h\��f� 
                                             jif^wkd klzL  ,                                           (2.90) 

]^_� jik ± dhebq_kl\h jy^h\�we_f_glZjguo iehsZ^hd, jZaf_sZ_fuo ih�rbjbg_ 

kdeZ^Z��h[uqgh� jik = 2). 

Ihlj_[gh_� dhebq_kl\h� kdeZ^h\ hij_^_eyxl� k� mq_lhf� mklZgh\e_gghc�
^ebgu�h^gh]h�kdeZ^Z� kdl ��������������f�� 
>ey kdeZ^h\�k�\g_rgbf�jZkiheh`_gb_f�`_e_agh^hjh`guo�iml_c 
                                         ).2/(2/ iijkdw bbBb ��                                 (2.91) 

KdeZ^u��h[hjm^h\Zggu_�Z\lhfZlbq_kdbfb�djZgZfb-rlZ[_e_jZfb��dhg\_c�
_jgufb�kbkl_fZfb��kl_eeZ`Zfb�^ey�ojZg_gby�]jmah\��Z\lhfZlbabjh\Zggufb�
kbkl_fZfb� mijZ\e_gby�� jZkkqblu\Zxl� \� aZ\bkbfhklb� hl� \f_klbfhklb� k?  b�

                                                 
* P_eZy�qZklv�qbkeZ. 
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^ebgu� lbih\hc� k_dpbb�� ijbgyluo� h[t_fgh-ieZgbjh\hqguo� j_r_gbc�� <f_�
klbfhklv�k_dpbb 

                      jkiykk DD n?  ,                                            (2.92) 

]^_� ykD ± qbkeh�yjmkh\�kl_eeZ`_c� 

 in ± dhebq_kl\h�iZd_lh\��jZaf_sZ_fuo�\^hev�ebgbb�kl_eeZ`Z�\�h^ghf�jy^m� 

 jkD ± qbkeh�ebgbc�kl_eeZ`_c��dhlhjh_�aZ\bkbl�hl�rbjbgu�k_dpbb� 

<hafh`gu� ^\Z� hkgh\guo� \ZjbZglZ� jZaf_s_gby� kl_eeZ`_c hlghkb�
l_evgh�ijh^hevghc�hkb�k_dpbb��jbkmghd�2.10). 

L
k

Bc

J y

   

by b

b
i
i

Bc

bijh

b i
j

h
b
i
i

by 

L
k

Z) [)

 
Jbkmghd�2.10 ± IjbgpbibZevgu_�ko_fu�jZkiheh`_gby�kl_eeZ`_c� 

hlghkbl_evgh�ijh^hevghc�hkb�k_dpbb�� 
Z ± i_ji_g^bdmeyjgh_��[ ± iZjZee_evgh_ 

 

>ey�ko_fu�gZ�jbkmgd_�2.10, Z 

� � ,DD yykjkiic
1
k lbL? �                                (2.93) 

^ey�ko_fu�gZ�jbkmgd_�2.10, [ 

� � ,DD)1( yykjkiiii
h
ijc

2
k lbnbL? ���                      (2.94) 

]^_� iib ± rbjbgZ�ijh_a^Z�f_`^m�k_dpbyfb�kl_eeZ`_c��f� 

yl  ± ̂ ebgZ�yq_cdb�kl_eeZ`Z��f� 
h
ijb ± rbjbgZ�ijh_a^Z�f_`^m�kl_eeZ`Zfb�\�k_dpbb��f� 

iin ± qbkeh�ijh_a^h\�f_`^m�kl_eeZ`Zfb�\�k_dpbb� 
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Ko_fZ��kf��jbkmghd�2.10��ijbf_gy_lky��_keb 

� � � �,222D k
h
ijyjk b<bb �t�                                  (2.95) 

]^_� yb ± rbjbgZ�yq_cdb�kl_eeZ`Z��f� 

 b ± jZkklhygb_�hl�kl_gdb�kdeZ^Z�^h�kl_eeZ`Z��f� 
DZd� ijZ\beh�� ^ebgZ� dZ`^hc� k_dpbb� g_� ij_\urZ_l� ��� f�� Z� dhebq_kl\h�

yjmkh\�kl_eeZ`_c�± 5. 
G_h[oh^bfh_�dhebq_kl\h�yq__d�\�kl_eeZ`guo�fZkkb\Zo�kdeZ^h\ 

,i
oj

kj
mqy

bn
t

tmZ ¸
¸

¹

·

¨
¨

©

§ V
� E                                      (2.96) 

]^_� bni ± kj_^g__�dhebq_kl\h�iZd_lh\�]jmaZ�\�h^ghf�\Z]hg_��dhlhjh_�ijbgbfZ�
_lky�\�aZ\bkbfhklb hl�lbiZ�\Z]hgZ� �jbkmghd�2.11���G_h[oh^bfh_�dh�
ebq_kl\h�k_dpbc 

.kyc ?ZZ                                                  (2.97) 
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Jbkmghd����1 ± Ko_fu�jZaf_s_gby�iZd_lh\�\�djuluo�\Z]hgZo� 
Z ± ���b�����f3; [ b�\ ± 1���f3; 1 ± ^\_jghc�ijh_f����± dmah\�\Z]hgZ����± iZd_l 

 

F_lZeeu��F_lZeebq_kdb_�ba^_eby��ly`_eh\_kgu_�b�^ebgghf_jgu_�]jmau.  
JZaf_ju�njhglZevguo�kdeZ^h\�hij_^_eyxlky�\�aZ\bkbfhklb�hl�iZjZf_l�

jh\�njhglZevguo�i_j_]jmahqguo�fZrbg�b�^ebgu�ijbqZeZ��?keb�\hagbdg_l�
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g_h[oh^bfhklv�kljhbl_evkl\Z�lueh\uo�kdeZ^h\��lh�bo�jZaf_ju�b�dhebq_kl\h�
hij_^_eyxlky�\�ke_^mxs_f ihjy^d_� 

��JZajZ[Zlu\Z_lky�ko_fZ�f_oZgbabjh\Zgghc�i_j_]jmadb�]jmah\� 
��Hij_^_ey_lky�rbjbgZ�iehsZ^db� )( ie<  \� aZ\bkbfhklb�hl� lbiZ�ih]jm�

ahqgh-\u]jmahqguo�fZrbg� 
��MklZgZ\eb\Z_lky� lbi��^ebgZ� )( rlL ��rbjbgZ� )( rlB  b� \ukhlZ�rlZ[_ey�

)( rlG  beb�jZaf_j�h^bghqgh]h�]jmah\h]h�f_klZ� 

��GZoh^blky�\f_klbfhklv�rlZ[_ey� )( rl?  beb�fZkkZ�h^bghqgh]h�]jmah\h�

]h�f_klZ� )( ]jJ :  

]jrl QJ?  ,                                                (2.98)               

]^_� n  ± dhebq_kl\h�]jmah\uo�f_kl�\�rlZ[_e_� 
��JZkkqblu\Z_lky�dhebq_kl\h�rlZ[_e_c��jZaf_sZ_fuo�ih rbjbg_�iehsZ^�

db�� rlierl <<n   beb� rlierl L<n  �\�aZ\bkbfhklb�hl�ijbgylhc�ko_fu�jZa�

f_s_gby�rlZ[_e_c�� 
��Hij_^_ey_lky�qbkeh�h^bghqguo�]jmah\uo�f_kl�ih�rbjbg_�iehsZ^db��

<<n ie]f   beb� L<n ie]f  . 

��<uqbkey_lky�\f_klbfhklv�we_f_glZjghc�iehsZ^db� rlrlwe ?n?  ��beb�

.]j]fwe Jn?   

��JZkkqblu\Z_lky�^ebgZ�we_f_glZjghc�iehsZ^db� 
Z��ijb�rlZ[_evghf�ojZg_gbb� 
 

ijrlwe <Ll � beb� ijrlwe <<l � ,                          (2.99)               

]^_� ij< ± rbjbgZ�ijhoh^Z�f_`^m�rlZ[_eyfb� 

[��ijb�ojZg_gbb�h^bghqguo�]jmah\uo�f_kl� 
 

ijwe <Ll � beb� ijwe <<l �                                   (2.100)               

��Hij_^_ey_lky�ihlj_[gZy�^ebgZ�kdeZ^Z 
 

we
we

oj
j�kd�
kmli

kd l
?

tQ
L  ,                                          (2.101)               

]^_� j�kd�
kmlQ ± kmlhqguc�jZkq_lguc�]jmahihlhd��ihklmiZxsbc�gZ�ojZg_gb_�\�kdeZ^� 

           ojt ± ghjfZlb\guc�kjhd�ojZg_gby�]jmaZ�gZ�kdeZ^_� 

���JZkkqblu\Z_lky�ihlj_[gh_�dhebq_kl\h�iehsZ^hd�^ey�ojZg_gby�]jmaZ 
 

^
kd

i
kdie LLN  ,                                              (2.102)               

]^_� ^
kdL ± ^himklbfZy�^ebgZ�kdeZ^Z� 
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=jmau� i_j_\habfu_�\�dhgl_cg_jZo 
 

<gZqZe_ hij_^_eyxl�rbjbgm�dhgl_cg_jghc�iehsZ^db� )( kdB  \�aZ\bkbfhklb�
hl� bkihevam_fuo� kj_^kl\�f_oZgbaZpbb�� AZl_f� ijhba\h^yl� ieZgbjh\dm� jZpbh�
gZevghc� jZkklZgh\db� dhgl_cg_jh\� gZ� iehsZ^d_� b� \u^_eyxl� we_f_glZjgmx�
iehsZ^dm�k�jZaf_jZfb� wel �^ebgZ��b� eb �rbjbgZ�� 
>ebgZ kdeZ^Z��f�������������������� 

j\�ad LLLL �� ,                                         (2.103) 
  

� � wewewed d/ lnL  ,                                        (2.104)                 

]^_� dL ± ^ebgZ� kdeZ^Z�� g_h[oh^bfZy� ^ey� jZaf_s_gby� dhgl_cg_jh\�� [_a� mq_lZ�
\t_a^h\�^ey�Z\lhljZgkihjlZ��f�� 

\�aL ± ^hihegbl_evgZy�^ebgZ�iehsZ^db�^ey�dhfi_gkZpbb�iehsZ^b�� aZgy�
lhc�\t_a^Zfb�^ey�Z\lhljZgkihjlZ��f� 

wewe
d

\a
d

\�a l
n

n
L  ,                                              (2.105) 

]^_� \a
dn ± dhebq_kl\h�dhgl_cg_jh-f_kl��g_h[oh^bfuo�^ey�jZaf_s_gby�\t_a�

^h\�^ey�Z\lhljZgkihjlZ� 

� � d\a\a\
\a
d / FblNn  ,                                         (2.106) 

\N ± dhebq_kl\h�\t_a^h\�� 

                            1
\

d
\ � 

l

L
N ;                                                 (2.107) 

\a\a , bl ± ^ebgZ�b�rbjbgZ�\t_a^Z�^ey�jZaf_s_gby�Z\lhfh[bevgh]h�ih^\b`gh]h�
khklZ\Z��f�� 

dF ± iehsZ^v� kdeZ^Z�� aZgbfZ_fZy� h^gbf� dhgl_cg_jhf� k� mq_lhf� aZahjh\�
f_`^m�jy^hf�klhysbfb�dhgl_cg_jZfb��f2;  

\l ± jZkklhygb_�f_`^m�\t_a^Zfb��f��^ey�fhklh\uo�djZgh\�± ����klj_eh�
\uo�± 40). 

  jL ± ^ebgZ�kdeZ^Z��g_h[oh^bfZy�^ey�jZaf_s_gby�dhgl_cg_jh\��gZijZ\�

ey_fuo�\�j_fhgl��f� 
  wen ± dhebq_kl\h�we_f_glZjguo�iehsZ^hd��g_h[oh^bfuo�^ey�jZaf_s_gby�

aZ^Zgguo�h[t_fh\�]jmaZ�\�dhgl_cg_jZo� 

� �
we

ij
oj

j�kd�`�
kml

h
oj

j�kd�Z�
kml

we
?

tQtQ
n

�
 ,                                      (2.108) 

]^_� j�kd�`�
kml

j�kd�Z�
kml , QQ ± jZkq_lguc�kmlhqguc�]jmahihlhd��ihklmiZxsbc�gZ�ojZg_�

gb_� \� kdeZ^� khhl\_lkl\_ggh Z\lhfh[bevguf� b� `_�
e_agh^hjh`guf�ljZgkihjlhf��l�  
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ij
oj

h
oj , tt  ±  ghjfZlb\guc�kjhd�ojZg_gby�dhgl_cg_jh\ gZ�kdeZ^_�ih 

ijb[ulbb b�hlijZ\e_gbb��kml�� 

we?  ±  \f_klbfhklv�we_f_glZjghc�iehsZ^db��l� 
d
]j

we
dwe Jn?  ;                                                (2.108) 

we
dn  ± dhebq_kl\h�dhgl_cg_jh\��jZaf_sZ_fuo gZ�we_f_glZjghc��iehsZ^d_��hij_^_�

ey_lky�ko_fhc�jZkklZgh\db�dhgl_cg_jh\��� 

 d
]jJ ± fZkkZ�]jmaZ�\�h^ghf�dhgl_cg_j_��l; 

wed ± dhebq_kl\h� we_f_glZjguo�iehsZ^hd��jZaf_sZ_fuo�ih�rbjbg_ kdeZ�
^h\��hij_^_ey_lky�ko_fhc�jZkklZgh\db�dhgl_cg_jh\�� 

>ey�ko_fu�jZkklZgh\db�dhgl_cg_jh\��ijb\_^_gghc�gZ�jbkmgd_�2.12, 

33dwe 2 bbll cc�c� ,                                           (2.110) 

]^_� dl  ± ^ebgZ�dhgl_cg_jZ� 

,3bc 3b cc  ± jZkklhygb_�f_`^m�jy^hf�jZkiheh`_ggufb�dhgl_cg_jZfb b�we_f_g�
lZjgufb�iehsZ^dZfb� 
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Jbkmghd����2 ± Ko_fu�jZaf_s_gby�djmighlhggZ`guo�dhgl_cg_jh\�gZ�iehsZ^d_ 
b�dhfie_dkghc�f_oZgbaZpbb�k�h^gbf�`_e_agh^hjh`guf�iml_f� 

Z ± ijb�ihklmie_gbb�dhgl_cg_jh\�k�[hdh\ufb�̂ \_jyfb��[ ± m�dhgl_cg_jh\�g_l�[hdh\uo�̂ \_j_c� 
1 ± dhaeh\hc�djZg��2 ± `_e_agh^hjh`guc�imlv��3 ± ih^djZgh\uc�imlv��4 ± Z\lhfh[bev 
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E_kgu_�]jmau 
 

Ijb�\u[hj_�iehsZ^db�^ey�jZaf_s_gby�e_khfZl_jbZeh\�mqblu\Zxl�ke_�
^mxsb_�nZdlhju: 

± \b^�b�dhebq_kl\h�e_khfZl_jbZeh\��ij_^gZagZq_gguo�^ey�ojZg_gby� 
± kihkh[�^hklZ\db�e_khfZl_jbZeh\��ljZgkihjl��i_jbh^bqghklv��\_ebqbgZ�

iZjlbc�]jmaZ�� 
± jZkiheh`_gb_�ihlj_[bl_e_c�e_khfZl_jbZeh\� 
± kihkh[�ojZg_gby�^j_\_kbgu��fhdjuc��\eZ`guc��kmohc�� 
± kihkh[�kmrdb��_kl_kl\_gguc��ijbgm^bl_evguc�� 
± kj_^kl\Z�f_oZgbaZpbb��bkihevam_fu_�gZ�kdeZ^_� 
=Z[Zjblgu_�jZaf_ju�rlZ[_e_c�ijbf_gyxlky�k�mq_lhf�m^h[kl\Z�bo�h[kem�

`b\Zgby�kj_^kl\Zfb�f_oZgbaZpbb�b�h[_ki_q_gby�ih`Zjghc�[_ahiZkghklb� 
<f_klbfhklv�rlZ[_ey�e_kZ �\�dm[bq_kdbo�f_ljZo�iehlghc�^j_\_kbgu� 

a
]
r

i
r dVV  ,                                                (2.111) 

]^_� ]
rV  ± ]_hf_ljbq_kdbc�h[t_f�rlZ[_ey��f3; 

 ad ± dhwnnbpb_gl�aZiheg_gby (ihegh^j_\_kghklb��rlZ[_ey��ijb�ojZg_gbb 
[j_\_g�[_a�ijhdeZ^hd�± 0,65±������gZ�ijhdeZ^dZo�± 0,47±������iZd_�
lZfb�± 0,60±������^ey�^hkhd�± 0,40±������[jmkv_\�± 0,5±0,6). 

Qbkeh�rlZ[_e_c�^ey�ojZg_gby�aZ^Zgguo�h[t_fh\�djm]eh]h�e_kZ�beb�ib�
ehfZl_jbZeh\ 

i
rerr /d VVn  ,                     (2.112) 

]^_ rd  ± dhwnnbpb_gl��mqblu\Zxsbc�g_^h]jmadm�rlZ[_e_c�����±1,2); 

 eV  ± h[t_f�iehlghc�^j_\_kbgu��ih^e_`Zs_c�ojZg_gbx�gZ�kdeZ^_��f3, 

!/oj
j�kd�
kmle tQV  ,                              (2.113) 

j�kd�
kmlQ  ± kmlhqguc�jZkq_lguc�]jmahihlhd��ihklmiZxsbc�gZ�ojZg_gb_�\��kdeZ^��l� 

      ojt  ± ghjfZlb\guc�kjhd�ojZg_gby�^j_\_kbgu�gZ�kdeZ^_��kml� 

        !  ± m^_evguc�\_k�^j_\_kbgu��l�f3. 
AgZy�iehsZ^v��aZgbfZ_fmx�rlZ[_e_f�e_kZ� dhebq_kl\h�rlZ[_e_c��hij_�

^_eyxl�iehsZ^v��^ebgm�b�rbjbgm�kdeZ^Z�gZ�hkgh\Zgbb�lj_[h\Zgbc�ih�jZa�
f_s_gbx�rlZ[_e_c� 

 
GZ\Zehqgu_�kuimqb_��ihjhrdhh[jZagu_��iue_\b^gu_�]jmau 
 

Nhjfmeu� hij_^_e_gby� iZjZf_ljh\�rlZ[_e_c� ijb\_^_gu� \� lZ[ebp_� 2.4, 
]^_� L  ± ^ebgZ�rlZ[_ey��f�� B ± rbjbgZ�rlZ[_ey��f�� U ± m]he�_kl_kl\_ggh]h�
hldhkZ�rlZ[_ebjm_fh]h�]jmaZ��]jZ^�� H ± \ukhlZ�rlZ[_ey��f�� rR, ± jZ^bmku�

hkgh\Zgby�b�\_joZ�djm]h\h]h�dhgmkgh]h�b�k_dlhjgh]h�rlZ[_e_c��f�� b ± jZk�
klhygb_�f_`^m�lhqdZfb�bkl_q_gby�]jmaZ�ijb�F-h[jZaghf�b�oj_[lh\hf�kdeZ�
^bjh\Zgbb��f�� h ± jZkklhygb_�hl�hkgh\Zgby�rlZ[_ey�^h�jZ[hq_c�e_glu�dhg�
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\_c_jZ��f�� 21,bb ± rbjbgZ�e_glhqguo�dhg\_c_jh\��bkihevam_fuo�^ey�ih]jma�
db�]jmaZ��]jZ^�� D ± m]he�k_dlhjZ��]^_�jZkiheZ]Z_lky�]jma��]jZ^�� J ± h[t_fgZy�
fZkkZ�]jmaZ��l�f3. 
Qbkeh�h[_ebkdh\uo�b�ijbafZlbq_kdbo�rlZ[_e_c hij_^_eyxl�ba�mkeh�

\by��qlh�^ebgZ�rlZ[_ey�± 30±���f��rbjbgZ�ijhoh^Z�f_`^m�rlZ[_eyfb�± ����f��
ijh_a^u�f_`^m�jy^Zfb�rlZ[_e_c�± g_�f_g__���f��Z�djm]h\uo�dhgmkguo�b�jZ�
^bZevguo�± ih�nhjfme_�������� 

  
J

 
V

?
n k
rl ,                                        (2.114) 

]^_� cE ± ihlj_[gZy�\f_klbfhklv�kdeZ^Z��l� 
Oj_[lh\uc� b�F-h[jZaguc�rlZ[_ey� h[jZamxlky� ijb� \u]jmad_� kuimqbo�

]jmah\� k� wklZdZ^��ihwlhfm� dhebq_kl\h�rlZ[_e_c�[m^_l� aZ\bk_lv�hl� dhebq_�
kl\Z� wklZdZ^� �_keb� \u]jm`Z_lky� h^ghjh^guc� ]jma�� beb� dhebq_kl\Z� jh^h\�
\u]jm`Z_fuo�]jmah\� 
=jmau�\lhjhc�]jmiiu�ojZgyl�\�kbehkguo��djuluo�kdeZ^Zo��ih^�gZ\_kZfb� 
Dhebq_kl\h�kbehkh\ \�kbehkghf�kdeZ^_�hij_^_eyxl�^ey�^\mo�kemqZ_\�� 
Z��]jma�ojZgblky�lhevdh�\�kbehkZo�±  

J
 

k

k
k V

?
n ,                                                 (2.115) 

[��]jma�ojZgblky�\�kbehkZo�b�a\_a^hqdZo��h[jZam_fuo�kbehkZfb��± 

� �

ak

a
k

k

1

VV

nmV
?

n
�

���
J

 ,                                       (2.116) 

]^_� ,aV  kV ± \f_klbfhklv�a\_a^hqdb b�kbehkZ khhl\_lkl\_ggh��f3; 
        ,m n  ± qbkeh�kbehkh\�ih�rbjbg_ b�^ebg_. 
Ko_fZ�d�jZkq_lm�\f_klbfhklb�kbehkZ�b�a\_a^hqdb�ijb\_^_gZ�gZ�jbkmgd_�2.13. 
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Jbkmghd����3 ± Ko_fZ�d�jZkq_lm�kbehkgh]h�kdeZ^Z 
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LZ[ebpZ�2.4 ± Nhjfmeu�hij_^_e_gby�iZjZf_ljh\�rlZ[_ey 

Lbi�rlZ[_ey H[t_f�rlZ[_ey��f3 L��f <��f G��f R��f h��f D��]jZ  ̂
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± 

Hij_^_ey_l�
ky�iZjZf_l�
jZfb�IJF�b�
ko_fhc�
DF:IJJ 

F-h[jZaguc L
b

EG
G

V ¸̧
¹

·
¨̈
©

§
U��

U
 tg

4tg

2
 ± b

G
< �

U
 

tg

2  
Hij_^_ey_lky�
\ukhlhc 
wklZdZ^u 

± ± ± 

Oj_[lh\uc 

F ± iehsZ v̂�ihi_j_qgh]h�k_q_gby��f2, 

;2
tg

2
tg

4tg 1

22

»
¼

º
«
¬

ª
�

U
�U��

U
 hb

hb
bH

G
F

FLV   

?

?
L

J
 k  ± ± ± U

�
 tg

4

2 1b<
h

 
± 

 

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 45 

<f_klbfhklv�kbehkZ� 

¸
¸
¹

·
¨
¨
©

§
E�

E
�

S
�

US
�

¸
¹

·
¨
©

§ U�S
 tg

2

tg

1224

tg

4

tg
2 3

h
o

2

h
2

2
2

k b
bD

hD
D

D
GD

V ,       (2.117) 

beb�\�mijhs_gghf�\b^_ 

,
4

2

k

GD
V

S
    ¸

¹

·
¨
©

§ S
� 

4
12

a HDV ,                                 (2.118) 

]^_� H ± \ukhlZ�kbehkZ��f�� 

hh ± \ukhlZ�dhgmkghc�\uimkdghc�qZklb�[mgd_jZ��f� 

hb ± ^bZf_lj�\uimkdgh]h�hl\_jklby��f�� 

E ± m]he�hldhkZ�\uimkdghc�qZklb�[mgd_jZ� 
IehsZ^v�kdeZ^Z�^ey�ojZg_gby�]jmaZ�jZ\gZ�ih^rlZ[_evghfm�hkgh\Zgbx��

H[smx�iehsZ^v�kdeZ^Z�hij_^_eyxl�k�mq_lhf�iehsZ^b�^ey�ijhoh^h\��ijh�
_a^h\�b�jZaf_s_gby�ih^t_fgh-ljZgkihjlguo� kj_^kl\�b� khhjm`_gbc�gZ�hk�
gh\Zgbb�ijbgylhc�ko_fu�DF:IJJ� 

 
2.5.3 Hij_^_e_gb_�ihlj_[gh]h�dhebq_kl\Z  
         ih]jmahqgh-\u]jmahqguo�fZrbg 
 
Dhebq_kl\h� hkgh\guo�i_j_]jmahqguo�fZrbg��g_h[oh^bfh_� ^ey� h[_ki_�

q_gby�aZ^Zgguo�h[t_fh\�]jmahi_j_jZ[hldb,  

� �
¸
¸
¸
¸
¸

¹

·

¨
¨
¨
¨
¨

©

§

�
K���

 
¦
 

j_f

1

n

\�kk�hkd�\k�i 1
T

tn

n

QQQQ
z

k

i
ii

,                        (2.119) 

]^_ \�kk�hkd�\k�i ,,, QQQQ  ± agZq_gby� h[t_fh\� i_j_]jmadb� \� khhl\_lkl\bb� k�
ijbgylufb� ko_fZfb� i_j_f_s_gby� ]jmah\� �kf�� jbkmgdb� 2.1±2.6), 
l�kml� 

 K  ± dhwnnbpb_gl�j_a_j\Z ijhimkdghc�kihkh[ghklb�ijbqZeZ�����±1,8); 

nn  ± kmlhqgZy�ijhimkdgZy�kihkh[ghklv�ijbqZeZ�ijb�jZ[hl_�h^ghc�fZrb�

gu��l�kml; 
 k  ± dhebq_kl\h�\b^h\�j_fhglh\�aZ�f_`j_fhglguc�pbde� j_fT ; 

 in ± dhebq_kl\h�j_fhglh\�i-]h \b^Z�aZ�i_jbh^� j_fT ; 

 it ± ijh^he`bl_evghklv�i-]h \b^Z�j_fhglZ��q� 

KmlhqgZy�ijhimkdgZy�kihkh[ghklv�ijbqZeZ�ijb�jZ[hl_�h^ghc�fZrbgu 
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kd�\k�kdk�\

\j
n 1

JJJ

k
n

E
�

D�
�

D
 ,                                            (2.120) 

]^_ ,k�\J ,k�kdJ kd�\J ± ijhba\h^bl_evghklv�h^ghc�hkgh\ghc�fZrbgu�ijb�jZ�

[hl_�ih�\ZjbZglZf ©km^gh ± \Z]hg�b�h[jZlghª, ©km^gh� ± kdeZ^�b�
h[jZlghª�b�©kdeZ^�± \Z]hg�b�h[jZlghª�khhl\_lkl\_ggh l�kml. 

KmlhqgZy� ijhba\h^bl_evghklv� h^ghc� hkgh\ghc� fZrbgu� ih� jZaebqguf�
\ZjbZglZf�jZ[hlu� 

qhikfkml QtnJ  ,                                                  (2.121) 

]^_ hit  ± hi_jZlb\gh_�\j_fy�aZ�kf_gm [4], q; 

       qQ ± qZkh\Zy�wdkiemZlZpbhggZy�ijhba\h^bl_evghklv�fZrbgu��l�q� 

WdkiemZlZpbhggZy� ijhba\h^bl_evghklv� fZrbg� pbdebq_kdh]h� �i_jbh^b�
q_kdh]h��^_ckl\by� 

\jl_o\j]jl_hjp kQkkQQ   ,                                  (2.122) 

]^_ l_ol_hj , QQ  ± l_hj_lbq_kdZy�b�l_ogbq_kdZy�ijhba\h^bl_evghklv��l�q� 

k
p

g
l_hj

L

G
Q  ;                                                   (2.123) 

k
p

]j
l_o

L

G
Q  ,                                                   (2.124) 

k
pL  ± ijh^he`bl_evghklv�jZ[hq_]h�pbdeZ�i_j_]jmahqghc�fZrbgu�k�mq_lhf�

kh\f_s_gby�hi_jZpbc��q� 

 ]jk  ± dhwnnbpb_gl�bkihevah\Zgby�fZrbgu�ih�]jmahih^t_fghklb, 

g

]j
]j

G

G
k  ,                                                      (2.125) 

]jG  ± fZkkZ�nZdlbq_kdb�i_j_]jm`Z_fh]h�]jmaZ�\�h^ghf�ih^t_f_��l� 

 gG ± ghfbgZevgZy�]jmahih^t_fghklv�fZrbgu��l� 

 \jk ± dhwnnbpb_gl�bkihevah\Zgby�fZrbgu�ih�\j_f_gb�����±0,9). 

>ey�lZjgh-rlmqguo�]jmah\�fZkkZ�]jmaZ�\�h^ghf�ih^t_f_� ]jG  ijbgbfZ_l�

ky�ih�^Zgguf��ijb\_^_gguf�\�lZ[ebp_�10 [4]��Z�^ey�gZ\Zehqguo�hij_^_ey_l�
ky�ih�nhjfme_ 
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J\ _G]j ,                                                   (2.126) 

]^_� _  ± _fdhklv�]j_cn_jZ��f3; 
      J  ± h[t_fgZy�fZkkZ�]jmaZ�[4]��l�f3; 

      \ ± dhwnnbpb_gl�aZiheg_gby�]j_cn_jZ [4]. 

Ijb�\u[hj_�]j_cn_jZ�^he`gh�kh[ex^Zlvky�ke_^mxs__�mkeh\b_: 

]j]g GmG �t ,                                                (2.127) 

]^_� ]m  ± fZkkZ�]j_cn_jZ��l. 

=jmahaZo\Zlgh_� mkljhckl\h� ^ey� rlmqguo� ]jmah\� ijbgbfZ_lky� ijb� kh�
[ex^_gbb�ke_^mxsbo�mkeh\bc: 

]ji�kj]�m GmG �t ;                                              (2.128) 

]ji�kj]�mg GmmG ��t ,                                         (2.129) 

]^_� i�kjm  ± fZkkZ�iZd_lbjmxsbo�kj_^kl\��l� 

  ]�mm  ± fZkkZ�]jmahaZo\Zlgh]h�mkljhckl\Z��l� 

Ijb� i_j_]jmad_� e_kguo� ]jmah\� ]j_cn_jhf�fZkkZ� h^gh]h� ih^t_fZ� mklZ�
gZ\eb\Z_lky�ih�nhjfme_ 

^^[]j GJ SlG ,                                                  (2.130) 

]^_� S  ± iehsZ^v�ihi_j_qgh]h�k_q_gby�a_\Z�]j_cn_jZ��f2; 

       [l ± ^ebgZ�[j_\gZ��f� 

     ^J  ± m^_evgZy�fZkkZ�^j_\_kbgu��l�f3; 

      ^G ± dhwnnbpb_gl�ihegh^j_\_kghklb�iZqdb�e_kZ, aZo\Zq_gghc�]j_cn_jhf�

(0,7±0,8). 
Ijb�\u]jmad_�gZ\Zehqguo�]jmah\�ba�km^h\�]j_cn_jhf�fZkkm�]jmaZ�\�h^�

ghf�ih^t_f_�b�ijhba\h^bl_evghklv� djZgZ� hij_^_eyxl� hl^_evgh�ih� kehyf��
?keb�lj_[m_lky�hij_^_eblv�kj_^gxx�ijhba\h^bl_evghklv�ih�km^gm�\�p_ehf��
lh�bkihevamxl�nhjfmem 

q

2

q

1
q DD

100

QQ

Q

cc
�

c

 ,                                               (2.131) 

]^_� 21 D,D  ± dhebq_kl\h�]jmaZ�\�km^g_�ih�kehyf�[4], %; 

   qq ,QQ ccc ± wdkiemZlZpbhggZy�ijhba\h^bl_evghklv�i_j_]jmahqghc�fZrbgu�

khhl\_lkl\_ggh�gZ�i_j\hf�b�\lhjhf�kehyo��l�q. 
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>ey�jZkq_lZ�\j_f_gb�pbdeZ�kljhblky�fZkrlZ[gZy�ko_fZ�ijbqZeZ�k�mdZaZ�
gb_f�hlf_lhd�b m]eh\�ih\hjhlZ�djZgZ��jbkmghd�2.14��b�hij_^_ey_lky ih�iZk�
ihjlguf�oZjZdl_jbklbdZf�fZrbg�b�ghjfZlb\guf�^Zgguf� 

± lZjgh-rlmqgu_�]jmau: 

;ijhlijap ttttL c���                                     (2.132) 

± gZ\Zehqgu_�]jmau: 

;ij\g]ijaomp ttttttL c�����                           (2.133) 

± e_kgu_�]jmau: 

;ij\g]lpijaomp tttttttL c�������                      (2.134) 

]^_� at ± ijh^he`bl_evghklv�aZkljhidb�iZd_lZ�]jmaZ, k; 

    ijt  ± ijh^he`bl_evghklv�i_j_f_s_gby�]jmaZ, k, 

hii\iij tttt �� ,                                          (2.135) 

,it ,hit i\t  ± ijh^he`bl_evghklv�ih^t_fZ ]jmaZ, himkdZgby�]jmaZ b�ih\hjhlZ�

klj_eu�djZgZ�k�]jmahf��k; 

    hlt ± ijh^he`bl_evghklv�hlkljhidb�]jmaZ��k� 

     ijt c ± ijh^he`bl_evghklv�i_j_f_s_gby�ihjh`g_]h�]jmahaZo\Zlgh]h�mkljhc�

kl\Z��k, 

hii\iij tttt c�c�c c ,                                         (2.136) 

,itc ,i\tc hit c ± khhl\_lkl\_ggh�ijh^he`bl_evghklv�ih^t_fZ, ih\hjhlZ b himk�

dZgby�]jmahaZo\Zlgh]h�mkljhckl\Z��k� 

      mt ± ijh^he`bl_evghklv�mklZgh\db�ihjh`g_]h�]j_cn_jZ�gZ�]jma��k� 

    aot ± ijh^he`bl_evghklv�aZo\ZlZ�]jmaZ�]j_cn_jhf��k� 

,g]t \t ± ijh^he`bl_evghklv�gZijZ\e_gby beb hihjh`g_gby�]j_cn_jZ��k� 

   lpt ± ijh^he`bl_evghklv�lhjp_\Zgby�iZqdb�[j_\_g�i_j_^�ih]jmadhc�\�\Z�
]hgu��k� 

<ukhlZ�ih^t_fZ� iG  ijb�\u]jmad_�]jmah\�ba�km^gZ� 

hG �'�' gli ,                                           (2.137) 

]^_� ,l' g' ± hlf_ldZ�l_jjblhjbb�[_j_]Z b�jZkq_lgh]h�]hjbahglZ�\h^u��f� 

                h ± \ukhlZ�ih^t_fZ�]jmaZ�gZ^�l_jjblhjb_c�ijbqZeZ��f� 
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[G ]L

hL

2
[

G

iG

giG

f
0,1

ghG
hiG

\D

kdD

gkD

kh\Dc kh\
D cc

 
Jbkmghd����4 ± Ko_fZ�i_j_f_s_gby�]jmaZ�djZghf 

 

GZ� jbkmgd_� 2.14: ,iG hiG ± ihegZy� \ukhlZ� ih^t_fZ� b� himkdZgby� ]jmaZ; 

,giG ghG ± \ukhlZ�ih^t_fZ� b� himkdZgby� ]jmaZ��g_� kh\f_s_ggh]h� k�ih\hjh�

lhf; [G ± \ukhlZ�[hjlZ�km^gZ�� ]L ± hkZ^dZ�iheghklvx�]jm`_gh]h�km^gZ�� hL ± 

hkZ^dZ�km^gZ�[_a�]jmaZ�� ,.\ kdD ± m]he�ih\hjhlZ�klj_eu�djZgZ�ijb�jZ[hl_�ih�

\ZjbZglZf ©km^gh ± \Z]hgª b� ©km^gh ± kdeZ^ª; gkD ± m]he�ih\hjhlZ� klj_eu�
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djZgZ��g_�kh\f_s_ggh]h�k�ih^t_fhf�beb�himkdZgb_f�]jmaZ�� kh\Dc ± m]he�ih\h�

jhlZ�klj_eu�djZgZ��kh\f_s_ggh]h�k�ih^t_fhf�beb�himkdZgb_f�]jmaZ�ba�ljxfZ�

km^gZ�� kh\D cc ± m]he� ih\hjhlZ� klj_eu� djZgZ�� kh\f_s_ggh]h� k� ih^t_fhf� beb�

himkdZgb_f�]jmaZ�gZ�kdeZ^. 
<ukhlZ�ih^t_fZ� h  mklZgZ\eb\Z_lky�k�mq_lhf \ukhlu�\Z]hgZ�b�[_ahiZkghc�

ahgu�i_j_f_s_gby�]jmaZ�gZ^�gbf��Ijb�i_j_]jmad_ lZjgh-rlmqguo�]jmah\�ba�
km^h\�gZ�kdeZ^�b�h[jZlgh��Z�lZd`_�gZ\Zehqguo�]jmah\�ih�\ZjbZglm� ©km^gh ± 
\Z]hgª 5,6...3,6 h f��Ijb�i_j_]jmad_�gZ\Zehqguo�b�e_kguo�]jmah\�ih�\ZjbZg�

lm�©km^gh ± kdeZ^ª h  mklZgZ\eb\Z_lky�k�mq_lhf�\ukhlu�rlZ[_ey��:gZeh]bq�
gu_�h[klhyl_evkl\Z�mqblu\Zxlky�ijb�hij_^_e_gbb�\ukhlu�himkdZgby�]jmaZ� 
M]he�ih\hjhlZ� klj_eu djZgZ�mklZgZ\eb\Zxl�\� aZ\bkbfhklb�hl�\ZjbZglZ�

jZ[hl� k� mq_lhf� hilbfZevghc� jZkklZgh\db� djZgh\� hlghkbl_evgh� km^gZ� beb�
\Z]hgZ�b�kdeZ^Z� 
<j_fy�gZ�i_j_f_s_gb_�]jmaZ�ijb�_]h�i_j_]jmad_�djZgZfb�k�ihklmiZl_ev�

gh-\ha\jZlguf�^\b`_gb_f�aZo\Zlgh]h�mkljhckl\Z� �fhklh\u_��dhaeh\u_��dZ�
[_evgu_�� fhklh-dZ[_evgu_� djZgu�� i_j_]jmahqgu_� fhklu�� ]j_cn_jgh-
[mgd_jgu_� b� ]j_cn_jgh-dhg\_c_jgu_� i_j_]jm`Zl_eb�� mklZgZ\eb\Z_lky� ih�
nhjfme_ 

,hi]iij tttt ��                                          (2.138) 

]^_� hi , tt ± ijh^he`bl_evghklv�ih^t_fZ b�himkdZgby�]jmaZ��k,          

,lj
i�h�

i�h�
i�h� tt

v

G
t ��                                       (2.139) 

    i�h�G  ± \ukhlZ�ih^t_fZ�beb�himkdZgby�aZo\Zlgh]h�ijbkihkh[e_gby��f� 

      i�h�v ± kdhjhklv�ih^t_fZ�beb�himkdZgby�]jmaZ��f�k� 

    lj , tt  ± \j_fy�jZa]hgZ�b�lhjfh`_gby��2±4)��k; 

         i]t ± \j_fy�i_j_f_s_gby�]jmaZ��k, 

,lj
i]

i]
i] tt

v

L
t ��                                          (2.140) 

        i]L ± jZkklhygb_�i_j_f_s_gby�]jmaZ��f� 

        i]v ± kdhjhklv�i_j_^\b`_gby�]jmah\hc�l_e_`db�beb�djZgZ��f�k. 

Ijh^he`bl_evghklv�jZ[hq_]h�pbdeZ�we_dljh- b�Z\lhih]jmaqbdh\� 

,mi]a
k
p ttttL ���                                      (2.141) 
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]^_� at ± ijh^he`bl_evghklv�aZo\ZlZ�b�aZkljhidb ]jmaZ��k� 

i] , tt ± ijh^he`bl_evghklv i_j_^\b`_gby�ih]jmaqbdZ� k� ]jmahf�b� \�ihjh`�

g_f�khklhygbb��k, 

;aj
]

]
] W�W� 

v

l
t                                         (2.142) 

;aj
i

i
i W�W� 

v

l
t                                   (2.143) 

   i]� ll ± jZkklhygb_�i_j_^\b`_gby�ih]jmaqbdZ�k�]jmahf�b�\�ihjh`g_f�khklh�

ygbb��k� 

i] , vv ± kdhjhklb�i_j_^\b`_gby�ih]jmaqbdZ�k�]jmahf�b�\�ihjh`g_f�khklhy�

gbb��f�k� 

 aj , WW ± \j_fy�gZ�jZa]hg�b�aZf_^e_gb_��k� 

        mt  ± ijh^he`bl_evghklv�mdeZ^db�]jmaZ�b�hlkljhidb��k. 

Ijhba\h^bl_evghklv� fZrbg� g_ij_ju\gh]h� ^_ckl\by� hij_^_ey_lky� ih�
nhjfmeZf��ijb\_^_gguf�\�>�@� 

>ey� hij_^_e_gby� dhebq_kl\Z� b� \b^Z� j_fhglh\� aZ� i_jbh^� j_fL  �f_`j_�

fhglguc�pbde��bkihevamxlky�^Zggu_�ih�i_jbh^bqghklb�j_fhglZ�njhglZev�
guo�fZrbg��]^_ in hij_^_ey_lky�ba�\ujZ`_gby� 

,1� 
i

i
i

T

k
n                                          (2.144) 

kL  j_f .                                            (2.145) 

Dhebq_kl\h� lueh\uo� ih]jmahqgh-\u]jmahqguo� fZrbg� hij_^_ey_lky� ih�
dZ`^hfm�lbim�fZrbg� 

� �

¸
¸

¹

·

¨
¨

©

§
� ¦

j_fqhikf

lj
kml

l 1
L

tn

Qtn

Q
z ii ,                                  (2.146) 

]^_� � �lj
kmlQ  ± kmlhqguc�jZkq_lguc�h[t_f�]jmahi_j_jZ[hldb�hij_^_e_ggh]h�lbiZ�

fZrbg� �hij_^_ey_lky� \� khhl\_lkl\bb� k�ijbgylhc� ko_fhc�i_j_f_�
s_gby�]jmaZ�\�ihjlm��ijb\_^_gghc�gZ�jbkmgdZo�2.1±2.6)��l�kml� 

         in ± dhebq_kl\h�j_fhglh\��hij_^_ey_lky�ih�nhjfme_�(2.144). 

               it ± ijh^he`bl_evghklv�j_fhglZ��fZr. q� 
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AgZq_gby�iZjZf_ljh\�kdeZ^h\��bo�qbkeZ��jZaf_jh\�]jmah\uo�njhglh\��ih�
lj_[gh_�dhebq_kl\h�ih]jmahqgh-\u]jmahqguo�fZrbg�bkihevamxlky�\�^Zev�
g_cr_f�ijb�ieZgbjh\d_�ihjlh\hc� l_jjblhjbb�b� wdhghfbq_kdhf�h[hkgh\Z�
gbb�ko_f�f_oZgbabjh\Zgghc�i_j_]jmadb�]jmah\�\�ihjlZo� 

 

Dhgljhevgu_�\hijhku 

��Hl�dZdbo�k\hckl\�]jmah\�aZ\bkyl�mkeh\by�bo�ojZg_gby�\�kdeZ^Zo? 
��DZdb_�lj_[h\Zgby�ij_^ty\eyxlky�d�ih^\b`ghfm� khklZ\m� ^ey�i_j_\hadb�jZa�

ebqguo�]jmah\? 
��Ijb\_^bl_�\hafh`gu_�ko_fu�i_j_f_s_gby�]jmah\�\�ihjlm. 
��DZd�hij_^_eyxlky�jZkq_lgZy�]jmahi_j_jZ[hldZ�b�ljZgkihjlguc�ihlhd? 
��DZd�deZkkbnbpbjmxlky�kdeZ^u�ih�gZagZq_gbx? 
��DZdb_�lj_[h\Zgby�ij_^ty\eyxlky�d�ijh_dlbjh\Zgbx�kdeZ^h\�^ey�jZaebqguo�

]jmah\? 
��DZd�jZkkqblZlv�iehsZ^v�b�jZaf_ju�kdeZ^Z�ih�f_lh^m�m^_evguo�^himklbfuo�

^Z\e_gbc? 
8 DZdh\u nhjfmeu jZkq_lZ�^ebgu�b�rbjbgu�kdeZ^Z�ih�f_lh^m� we_f_glZjguo�

iehsZ^hd? 
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3 J:AJ:;HLD:�KO?F�I?J?=JMADB� 
   =JMAH<�<�IHJL:O 
 

3.1 LZjgh-rlmqgu_�]jmau�djulh]h�ojZg_gby 
 
3.1.1 OZjZdl_jbklbdZ�b�iZjZf_lju�iZd_lh\��[ehd-iZd_lh\� 
         b�kj_^kl\�iZd_lbjh\Zgby�]jmah\ 
 
LZjgh-rlmqgu_ ]jmau�bf_xl�[hevrh_�jZaghh[jZab_�ih�nhjf_��fZkk_��Bo�

mkeh\gh�fh`gh�jZa^_eblv�gZ�^\_�]jmiiu��lZjgh-miZdh\hqgu_ b�rlmqgu_�
[_a�miZdh\db. 
=jmau�i_j\hc�]jmiiu�i_j_\hayl�\�lZj_��iZjZf_lju�dhlhjhc�mklZgh\e_gu�

]hkm^Zjkl\_ggufb�klZg^ZjlZfb� 
L�Z�j�Z��fh`_l�[ulv�`_kldhc��ihem`_kldhc�b�fy]dhc� 
@_kldZy lZjZ� ij_^hojZgy_l� ]jma� hl� \g_rgbo� \ha^_ckl\bc� \h� \j_fy�

ljZgkihjlbjh\db�b�ojZg_gby��ysbdb��[hqdb��[b^hgu�b�^jm]b_�_fdhklb��kih�
kh[gu_�\hkijbgbfZlv�^Z\e_gb_�kh�\k_o�klhjhg��hldjulu_�ysbdb��ysbdb�kh�
kl_dehf��\hkijbgbfZxsb_�^Z\e_gb_�lhevdh�\�h^ghf�gZijZ\e_gbb�� 
Ihem`_kldhc lZjhc�kqblZxl�dhjh[db��j_r_ldb��dhjabgdb�b�^j� 
Fy]dZy lZjZ�bkihevam_lky� ^ey� ]jmah\��g_�ih^\_j]Zxsboky� ^_nhjfZpbb�

�f_rdb��dmeb��k_ldb��lxdb�� 
D�rlmqguf� ]jmaZf� [_a� miZdh\db� hlghkyl� dhfie_dlmxsb_� ba^_eby�� aZ�

iZkgu_�qZklb�d�fZrbgZf�b�^j���aZ�bkdexq_gb_f�f_lZeeh\�b�e_kguo�]jmah\�� 
GZb[he__�wnn_dlb\guc�kihkh[�bo�^hklZ\db�± iZd_lguc� 
I�Z�d�_�l�u��^he`gu�h[_ki_qb\Zlv�\hafh`ghklv�f_oZgbabjh\Zgghc�i_j_�

]jmadb��khojZgghklv�]jmaZ�b�\ukhdmx�kl_i_gv�bkihevah\Zgby�\f_klbfhklb b�
]jmahih^t_fghklb�ljZgkihjlguo�kj_^kl\� 
I�Z�d�_�l�g�u�c��k�i�h�k�h�[��i_j_\hadb�]jmah\�aZdexqZ_lky�\�lhf��qlh�hl�

^_evgu_�rlmqgu_�]jmah\u_�_^bgbpu�\�lZj_�b�\�g_aZlZj_gghf�\b^_�m�hlijZ�
\bl_ey�h[t_^bgyxl�\�h^gh�mdjmig_ggh_�f_klh� ± iZd_l��dZd�ijZ\beh��k�ijb�
f_g_gb_f� ki_pbZevguo� ijbkihkh[e_gbc� �ih^^hgh\�� beb� m\yahqguo�
mkljhckl\�� b� ^hklZ\eyxl� _]h� ^h� ihemqZl_ey� [_a� jZknhjfbjh\Zgby� \� imlb��
Ijb�wlhf�ih]jmadm��\u]jmadm��rlZ[_ebjh\Zgb_�b�^jm]b_�hi_jZpbb�k�mdjmi�
g_ggufb�f_klZfb�\uihegyxl�lhevdh�f_oZgbabjh\Zgguf�kihkh[hf� 
D�kj_^kl\Zf�iZd_lbjh\Zgby�hlghkyl�ke_^mxsb_�ijbkihkh[e_gby� 
± ih^^hg� ± gZb[he__�jZkijhkljZg_ggh_� kj_^kl\h�iZd_lbjh\Zgby��bf_x�

s__�jZaebqgu_�dhgkljmdpbb�b�fh^bnbdZpbb� 
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± iZd_lbjmxsZy�dZkk_lZ�± g_kms__�ki_pbZebabjh\Zggh_�fgh]hh[hjhl�
gh_�kj_^kl\h�iZd_lbjh\Zgby��khklhys__�ba�jZf��klh_d�beb�kh_^bgbl_evguo�
we_f_glh\� 
± kljhi�± kj_^kl\h�iZd_lbjh\Zgby��khklhys__�ba�`_kldbo�b��beb��]b[dbo�

we_f_glh\��k_lhd��kdj_ieyxsbo�iZd_l�]jmaZ�gZ�ih^^hg_�beb�[_a�g_]h� 
± h[\yadZ�± kdj_ieyxs__�kj_^kl\h�iZd_lbjh\Zgby�ihem`_kldhc�beb�]b[�

dhc�dhgkljmdpbb� �e_glZ��ijh\hehdZ�� k_ldZ��ie_gdZ��\h^hg_ijhgbpZ_fZy�[m�
fZ]Z�b�l� i��� 
± ih^deZ^ghc� ebkl� ± kj_^kl\h� iZd_lbjh\Zgby�� ij_^klZ\eyxs__� kh[hc�

kiehrghc�beb�kh�kd\hagufb�hl\_jklbyfb�ih�\k_c�iehsZ^b�ebkl��bf_xsbc�
]eZ^dmx�ih\_joghklv��k�hlh]gmluf�\\_jo�djZ_f��djZyfb�� 
± ijhdeZ^dZ�^ey�iZd_lh\��bkihevam_fZy� \�dZq_kl\_� ZfhjlbaZlhjZ�� kj_^�

kl\Z�ij_^hojZg_gby�]jmaZ�hl�\j_^gh]h�\ha^_ckl\by��Z�lZd`_�k�p_evx�jZa^_�
e_gby�iZd_lh\; 
± iZd_lbjmxsZy�kly`dZ�± ihem`_kldh_�kj_^kl\h�iZd_lbjh\Zgby�kh�kly�

]b\Zxsbf�ijbkihkh[e_gb_f� 
>ey� iZd_lbjh\Zgby� ]jmah\� bkihevamxl� iehkdb_�� ysbqgu_� b� klh_qgu_�

ih^^hgu��k[hjgh-jZa[hjgu_�b�g_jZa[hjgu_���Klh_qgu_�b�ysbqgu_�ih^^hgu�
h[_ki_qb\Zxl� klZ[bevgmx�nhjfm�iZd_lh\��>ey�iZd_lh\�gZ�iehkdbo�ih^^h�
gZo�lj_[m_lky�^hihegbl_evgh_�dj_ie_gb_� 
L_ogbq_kdZy�oZjZdl_jbklbdZ�iehkdbo�ih^^hgh\�ijb\_^_gZ�\�lZ[ebp_�3.1. 

 

LZ[ebpZ�3.1 ± L_ogbq_kdZy�oZjZdl_jbklbdZ�iehkdbo�ih^^hgh\ 
 

Lbi Ih^^hg 
JZaf_ju�\�ieZg_, ff =jmahih^t_f�

ghklv, l ^ebgZ rbjbgZ 

I� H^ghgZklbevguc�^\moaZoh^guc 
1200 
1200 

  800 
1000 

1,0 
1,0 

I�                               q_luj_oaZoh^guc 
1200 
1200 

  800 
1000 

1,0 
1,0 

�I� >\mogZklbevguc�q_luj_oaZoh^guc 1200   800 1,0 

�IH� Lh�`_�k�hdgZfb�\�gb`g_f�gZklbe_ 
1200 
1200 

  800 
1000 

1,0 
1,0 

�I<� 
>\mogZklbevguc�^\moaZoh^guc� 
k�\uklmiZfb 

1800 1200 2,0; 3,2 

�I<H� Lh�`_�k�\uklmiZfb�b�hdgZfb 1600 1200 2,0; 3,2 
 

GZb[he__�jZkijhkljZg_gguf�lbihf�iehkdh]h�ih^^hgZ�y\ey_lky�^_j_\yg�
guc�^\mogZklbevguc�q_luj_oaZoh^guc�k�hdgZfb�\�gb`g_f�gZklbe_ �jbkm�
ghd�3.1��b�jZaf_jZfb�1200 î�800 î130 ff� 
=jmau��kiZd_lbjh\Zggu_�gZ�ih^^hgZo��g_�^he`gu�\uklmiZlv�aZ�bo�ij_^_�

eu� [he__� q_f� gZ� ���ff� k� dZ`^hc� klhjhgu��FZdkbfZevgZy� \ukhlZ� iZd_lZ��
ij_^gZagZq_ggh]h�^ey�i_j_\hadb�`_e_agh^hjh`guf�ljZgkihjlhf��ijb�h^gh�
yjmkghc� mdeZ^d_� jZ\gZ �����ff��ijb� ^\moyjmkghc� ± �����ff�� Z� \� \Z]hgZo�
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\f_klbfhklvx�����f3 \ukhlZ�iZd_lZ�hij_^_ey_lky�\ukhlhc�^\_jgh]h�ijh_fZ�
\Z]hgZ� aZ� \uq_lhf� jZaf_jZ� ^hjh`gh]h� ijhk\_lZ� b� aZahjZ�f_`^m� ]jmahf� b�
\_jog_c�ihi_j_qghc�^\_jvx� 

1200

375 375150 150 150

80
0

15
0

1
0

0

1
2

0
0

18
0

1600

10
0

Z) [)

 Jbkmghd�3.1 ± >_j_\yggu_�ih^^hgu� 
Z ± �IH���[ ± �I<H� 

 

Iehkdb_�ih^^hgu ^himkdZxl�q_luj_otyjmkgh_�rlZ[_ebjh\Zgb_�k�]jmahf�k�
fZdkbfZevghc�aZ]jmadhc��Kjhd�kem`[u�ih^^hgZ�± ^h���e_l��FZkkZ�ih^^hgZ�± 
25±���d]� 
>ey�h[_ki_q_gby�mklhcqb\hklb�iZd_lh\�b�khojZgghklb�]jmaZ�ijb�ljZgk�

ihjlbjh\d_� b� ojZg_gbb� bkihevamxlky� ^ey� dj_ie_gby� klZevgu_�� ldZg_\u_��
ieZklfZkkh\u_�e_glu��fy]dZy�klZevgZy�ijh\hehdZ��k_ldb��l_jfhmkZ^hqgu_�b�
jZkly]b\Zxsb_ky�ie_gdb� 
Klh_qgu_�ih^^hgu�bf_xl�gZ^�\_jogbf�gZklbehf��]jmah\hc�iehsZ^dhc��

\uklmiZxsb_�klhcdb��dhlhju_�fh]ml�[ulv�`_kldh�aZdj_ie_ggufb��g_kt_f�
gufb�� b�rZjgbjgufb� �kdeZ^gufb���Klhcdb� kem`Zl� ^ey� m^_j`Zgby� jZkih�
eh`_ggh]h�gZ�ih^^hg_� ]jmaZ��Z�lZd`_�^ey�\hkijbylby�gZ]jmadb�hl�\ur_e_�
`Zsbo�ih^^hgh\�ijb�rlZ[_ebjh\Zgbb�\�g_kdhevdh�yjmkh\��LZdb_�ih^^hgu�
ijbf_gyxl�^ey�]jmah\��g_�\u^_j`b\Zxsbo�[hevrbo gZ]jmahd��Dhgkljmdpby 
klh_qguo� ih^^hgh\� ^he`gZ� h[_ki_qb\Zlv� \hafh`ghklv� mklZgh\db� gZ� bo�
klhcdb�iehkdbo�ih^^hgh\� 
Bkihevamxlky�^\Z�lbihjZaf_jZ�klh_qguo�ih^^hgh\�± ����î������î������b�

�����î������î������ff�]jmahih^t_fghklvx�����b������l.  
Ysbqgu_�ih^^hgu�bf_xl�ljb�beb�q_luj_�[hdh\u_�kl_gdb��dhlhju_�fh�

]ml� [ulv�`_kldh� aZdj_ie_ggufb�� kdeZ^gufb�b� kt_fgufb��Kl_gdb� [u\Zxl�
kiehrgu_��j_r_lqZlu_��j__qgu_�b�k_lqZlu_��FZl_jbZe�kl_ghd�fh`_l�[ulv�
jZaebqguf��Ysbqgu_�ih^^hgu� bkihevamxl� ^ey� ljZgkihjlbjh\Zgby�b� ojZ�
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g_gby� f_edbo� rlmqguo� ]jmah\�� g_� bf_xsbo� \g_rg_c� miZdh\db� b� lZju��
KlZg^Zjlhf� mklZgh\e_gu� lZdb_�`_� ]Z[Zjblgu_� jZaf_ju� b� ]jmahih^t_fgh�
klb�� qlh� b� ^ey� klh_qguo� ih^^hgh\��FZdkbfZevgZy� \f_klbfhklv� ysbqgh]h�
ih^^hgZ�± ^h���f3. 
Nhjfbjh\Zgb_�iZd_lh\�k�bkihevah\Zgb_f�l_jfhmkZ^hqghc�ie_gdb�fh`_l�

ijhba\h^blvky�dZd�gZ�ih^^hgZo��lZd�b�[_a�gbo�gZ�ki_pbZevguo�rZ[ehgZo��\�
dhlhjuo�ij_^mkfZljb\Zxlky�ijh_fu�^ey�aZ\h^Z�\be�ih]jmaqbdZ� 
IeZklbdh\uc�ih^^hg�ij_^gZagZq_g�^ey�bkihevah\Zgby�\�dZq_kl\_�kZfh�

klhyl_evghc� lZju� \� jZaebqguo� ljZgkihjlguo�� kdeZ^kdbo� b� ih]jmahqgh-
\u]jmahqguo�hi_jZpbyo� 
Ij_bfms_kl\Z�bkihevah\Zgby�ihebf_jgh]h�ieZklbdh\h]h�ih^^hgZ�i_j_^�

klZg^Zjlguf�^_j_\ygguf� 
± \ukhdZy�ijhqghklv�b�e_]dhklv�aZ�kq_l�bkihevah\Zgby�dhfihablghc�l_o�

gheh]bb� 
± l_fi_jZlmjguc�j_`bf�hl�±���^h�����hK��fhcdZ�ijb�l_fi_jZlmj_�^h���� hK� 
± aZo\Zl�ih]jmaqbdhf�k�q_luj_o�klhjhg� 
± baghkhmklhcqb\hklv��^ebl_evguc�kjhd�wdkiemZlZpbb� 
± ]b]b_gbqghklv��e_]dhklv�qbkldb�b�^_abgn_dpbb��gZebqb_�l_ogheh]bq_kdbo�

hl\_jklbc�\�^g_�h[_ki_qb\Z_l�e_]dh_�m^Ze_gb_�ihiZ\r_c�\eZ]b�b�dhg^_gkZlZ� 
± \ukhdZy klhcdhklv�d�Z]j_kkb\guf�`b^dhklyf��g_lhdkbqghklv� 
± klhcdhklv� d� Zlfhkn_jguf� baf_g_gbyf�� hlkmlkl\b_� j_Zdpbb� gZ� ih\u�

r_ggmx�\eZ`ghklv��g_aZ\bkbfhklv�fZkku�ih^^hgZ�hl�ih]h^guo�mkeh\bc� 
± hlkmlkl\b_�hl^_eyxsboky�qZkl_c�h[_ki_qb\Z_l�qbklhlm�\�kdeZ^kdbo�b�

ijhba\h^kl\_gguo�ihf_s_gbyo�ihlj_[bl_ey� 
± \hafh`ghklv�\lhjbqghc�i_j_jZ[hldb� 
± khhl\_lkl\b_�lj_[h\Zgbyf�?\jhklZg^ZjlZ��]b]b_gbq_kdbc�k_jlbnbdZl� 
GZ�ljZgkihjl_�rbjhdh�ijbf_gyxl�ne_lu��lbelu��[hekl_ju� 
Ne_l�± ih^^hg�kh�kdeZ^gufb�kl_gdZfb��\�dhlhjuc�fh`gh�mklZgZ\eb\Zlv�

]jmau�\�iZd_lZo�b�[_a�miZdh\db��g_�lj_[mxsb_�aZsblu��dhlhju_�h[_ki_qb�
\Zxl�dhgl_cg_ju��Ne_lu�[u\Zxl�lj_o�\b^h\��iehkdb_��k�lhjp_\ufb�[hjlZ�
fb�� k� iheghc� gZ^kljhcdhc�� Iehkdbc� ne_l ij_^klZ\ey_l� kh[hc� ]jmah\mx�
ieZlnhjfm�k�jZaf_jZfb�klZg^Zjlgh]h�dhgl_cg_jZ� h[hjm^h\Zg�nblbg]Zfb�b�
g_�bf__l�gZ^kljhcdb��>hklhbgkl\Z�aZdexqZxlky�\�m^h[kl\_�rlZ[_ebjh\Zgby�
[_a� ]jmaZ�b�ijb� \ha\jZl_��g_^hklZldb� ± \�g_h[oh^bfhklb� dj_ie_gby� ]jmaZ��
g_\hafh`ghklb�bkihevah\Zgby� kij_^_jh\� h[uqgh]h� ^ey� dhgl_cg_jh\� lbiZ��
g_\hafh`ghklb�rlZ[_ebjh\Zgby�ne_lh\�\�]jm`_ghf�khklhygbb��Ne_l�k�lhj�
p_\ufb� [hjlZfb beb� klhcdZfb� �klZpbhgZjgufb� beb� kdeZ^gufb�� g_�bf__l�
ijh^hevguo�we_f_glh\�^ey�kdj_ie_gby�lhjp_\uo�kl_ghd��dhlhju_�kihkh[gu�
\hkijbgbfZlv�gZ]jmadb��Hg�[he__�jZkijhkljZg_g��q_f�iehkdbc��lZd�dZd�^h�
imkdZ_f� fgh]hyjmkgh_� kdeZ^bjh\Zgb_��Ne_l� k� iheghc� gZ^kljhcdhc bf__l�
djhf_� hkgh\Zgby� [hdh\u_� we_f_glu�� kihkh[gu_� \hkijbgbfZlv� gZ]jmadb��
fh`_l�bf_lv�h^bg�beb�g_kdhevdh� kiehrguo�[hjlh\�� kdj_ie_gguo�\_jog_c�
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jZfhc��bgh]^Z�kgZ[`Z_lky�kt_fgufb�djurdZfb�beb�weZklbqgufb�aZdjulb�
yf��Ne_lu�jZaebqguo� lbih\�bf_xl�hkgh\Zgb_��jZaf_ju� dhlhjh]h� khhl\_l�
kl\mxl�jZaf_jZf�dhgl_cg_jgh]h�lbiZ��K��Kh[kl\_ggZy�fZkkZ�ne_lZ�\�aZ\b�
kbfhklb�hl�dhgkljmdpbb�khklZ\ey_l����±����l�  
Lbel�± ih^^hg�kh�kdeZ^gufb�sblZfb-kl_gdZfb�jZkiheh`_ggufb�kh�\k_o�

q_luj_o�klhjhg� 
;hekl_j�± ih^^hg-iehsZ^dZ��jZaf_ju�dhlhjhc�khhl\_lkl\mxl�klZg^Zjlm�

ISO k�m]eh\ufb�nblbg]Zfb�b�]g_a^Zfb�^ey�klh_d� 
Ijbf_g_gb_�iZd_lguo�i_j_\hahd�iha\hey_l� 
± m\_ebqblv� ijhba\h^bl_evghklv� ljm^Z� gZ� ih]jmahqgh-\u]jmahqguo� b�

kdeZ^kdbo�jZ[hlZo�\��±��jZa� 
± ih\ukblv�\f_klbfhklv�kdeZ^Z�aZ�kq_l�fgh]hyjmkgh]h�rlZ[_ebjh\Zgby�

]jmaZ�\�����jZaZ� 
± khdjZlblv�ijhklhc�ih^\b`gh]h� khklZ\Z�ih^� ]jmah\ufb�hi_jZpbyfb� \�

2±��jZaZ� 
 
3.1.2 Nhjfbjh\Zgb_�iZd_lh\�lZjgh-rlmqguo�]jmah\ 
 
IZd_lbjh\Zgb_�]jmah\�aZ\_jrZ_l�l_ogheh]bq_kdbc�ijhp_kk�ij_^ijbylbc-

hlijZ\bl_e_c�]jmah\��dhlhju_�^ey�nhjfbjh\Zgby�iZd_lh\�ijbf_gyxl�iZd_�
lhnhjfbjmxsb_�fZrbgu��Ij_^ijbylby-]jmahihemqZl_eb�bkihevamxl�iZd_�
lhjZknhjfbjmxsb_�fZrbgu� 
IZd_lhnhjfbjmxsb_� fZrbgu ijbf_gyxl� ^\mo� lbih\�� \_jlbdZevgh]h�

iZd_lbjh\Zgby�b�]hjbahglZevgh]h��<�fZrbgZo��\�_�j�l�b�d�Z�e�v�g�h�]�h��i�Z�d�_- 
l�b�j�h�\�Z�g�b�y��]jmah\u_�f_klZ�ih^Zxlky�q_j_a�ki_pbZevgu_�dZkk_lu��dhlh�
ju_� h[jZamxl� \_jlbdZevgu_� klhidb� f_kl�� Ijb� ih^Zq_� klhihd� gZ� ih^^hg�
nhjfbjm_lky�iZd_l�klZg^Zjlguo�jZaf_jh\��<�fZrbgZo��]�h�j�b�a�h�g�l�Z�e�v- 
g�h�]�h��i�Z�d�_�l�b�j�h�\�Z�g�b�y��iZd_l�nhjfbjm_lky�ihkehcgh��]hjbahglZevgufb�
jy^Zfb���Hl^_evgu_�]jmah\u_�f_klZ�ih^Zxlky�gZ�ijb_fguc�dhfie_dlh\hqguc�
klhe�dhg\_c_jZfb�b�jZkiheZ]Zxlky�gZ�g_f�\�khhl\_lkl\bb�kh�ko_fhc�nhjfbjh�
\Zgby�iZd_lh\��Ih^^hg�m^_j`b\Z_lky�]b^jZ\ebq_kdbf�beb�f_oZgbq_kdbf�ih^t�
_fgbdhf�gb`_� mjh\gy�ijb_fgh]h� klheZ��Ihke_� mdeZ^db�h^gh]h�ihegh]h� kehy�
]jmah\uo�f_kl�ih^t_fguc�klhe�m[bjZ_lky�b�wlb�]jmah\u_�f_klZ�hdZau\Zxlky�gZ�
ih^^hg_�� Ih^^hg� himkdZ_lky� ih^t_fgbdhf� gZ� \ukhlm� h^gh]h� kehy� ]jmah\uo�
f_kl��AZl_f�ijb_fguc�klhe�\gh\v�aZgbfZ_l�bkoh^gh_�iheh`_gb_�b�gZ�g_f�nhj�
fbjm_lky� gh\uc� kehc� ]jmaZ��Hi_jZpbb� fgh]hkehcghc� mdeZ^db� ih\lhjyxl� ^h�
ihegh]h�nhjfbjh\Zgby�iZd_lZ��=hlh\uc�iZd_l�himkdZ_lky�ih^t_fgbdhf�gZ�hl�
ijZ\hqguc�dhg\_c_j� 
Ijhba\h^bl_evghklv�fZrbg� ]hjbahglZevgh]h�iZd_lbjh\Zgby� \� �±�� jZaZ�

\ur_�fZrbg�\_jlbdZevgh]h�iZd_lbjh\Zgby� 
I_jki_dlb\guf� gZijZ\e_gb_f� \� nhjfbjh\Zgbb� iZd_lh\� y\ey_lky� bk�

ihevah\Zgb_�jh[hlhfZgbimeylhjh\� 
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GZ� jbkmgd_�3.2 ijb\_^_gZ� ko_fZ�iZd_lhnhjfbjmxs_c�fZrbgu�ihkehcgh]h�
nhjfbjh\Zgby�� H[jZah\Zgb_� iZd_lZ� ijhbkoh^bl� ke_^mxsbf� h[jZahf�� I_j\uc�
f_rhd�k[jZku\Z_lky�ih^Zxsbf�dhg\_c_jhf�3 gZ�klhe�nhjfbjh\Zgby�jy^Z�5��aZ�
l_f�ihi_j_qguf�lhedZl_e_f�8 ijh^\b]Z_lky�d�ijhlb\hiheh`ghc�kl_gd_��iheh`_�
gb_� I���<lhjhc�f_rhd� ijh^hevguf� lhedZl_e_f� 6 ih^Z_lky� \� ahgm� jZa^\b`guo�
kl\hjhd��iheh`_gb_�II���Lj_lbc�f_rhd�i_j\h]h�jy^Z��ihklmib\�\�mkljhckl\h�nhj�
fbjh\Zgby�� ihi_j_qguf� lhedZl_e_f� gZijZ\ey_lky� \� p_glj� ih\hjhlgh]h� djm]Z�
�iheh`_gb_� II���]^_�jZa\hjZqb\Z_lky�gZ������iheh`_gb_� III ���AZl_f�wlhl�f_rhd�b�
^\Z�ij_^u^msbo�ijh^hevguf�lhedZl_e_f�\\h^ylky�\�ahgm�jZa^\b`guo�kl\hjhd��
Kl\hjdb�jZa^\b]Zxlky�\�klhjhgu�hl�p_gljZ�b�jy �̂himkdZ_lky�gZ�ih^^hg��jZkiheh�
`_gguc� ih �̂ kl\hjdZfb��Ihke_� wlh]h� ieZlnhjfZ� himkdZ_lky� gZ� \ukhlm� h^gh]h�
jy^Z�iZd_lh\��Ke_^mxsbc�jy^�h[jZam_lky�\�h[jZlghc�ihke_^h\Zl_evghklb� 

 
Jbkmghd�3.2 ± IZd_lhnhjfbjmxsZy�fZrbgZ�QF� 

1 ± rZolZ�aZiZkguo�ih^^hgh\��2 ± jZfZ�fZrbgu��3 ± ih^Zxsbc�dhg\_c_j�� 
4 ± rZolZ�nhjfbjh\Zgby�iZd_lh\��5 ± ih\hjhlguc�djm]��6 ± ijh^hevguc�lhedZl_ev�  

7 ± rdZn�imkdh\hc�ZiiZjZlmju��8 ± ihi_j_qguc�lhedZl_ev��9 ± f_oZgbafu�\u^Zqb�ih^^hgZ 
 
Ihke_�nhjfbjh\Zgby� ihke_^g_]h� jy^Z� iZd_lZ� jZfZ� ieZlnhjfu� iZd_lh�

nhjfbjh\Zl_ey�himkdZ_lky�\�djZcg__�gb`g__�iheh`_gb_�b�knhjfbjh\Zgguc�
gZ�ih^^hg_�iZd_l�e_glhqguf�dhg\_c_jhf�\u\h^blky�ba�rZolu�gZ�jhebdh\uc�
dhg\_c_j��hldm^Z�kgbfZ_lky�\behqguf�ih]jmaqbdhf� 
Ihke_�\u\h^Z�iZd_lZ�gZ�jhebdh\uc�dhg\_c_j�f_oZgbaf�\u^Zqb�i_j_f_sZ�

_l�ihjh`gbc�ih^^hg�\�rZolm�nhjfbjh\Zgby�iZd_lh\��ieZlnhjfZ-iZd_lhnhj-
fbjh\Zl_ev�\f_kl_�k�ih^^hghf�ih^gbfZ_lky��aZgbfZ_l�djZcg__�\_jog__�iheh�
`_gb_��b�\_kv�pbde�ih\lhjy_lky��H[kem`b\Z_l�fZrbgm�h^bg�jZ[hqbc��Ijhba�
\h^bl_evghklv�fZrbgu�± ���l�q��beb�����f_rdh\�q��fZkkZ�± ��l� 
GZ�jbkmgd_�3.3 ijb\_^_gZ�ko_fZ�iZd_lhnhjfbjmxs_c�fZrbgu�ihkehc�

gh]h�nhjfbjh\Zgby�iZd_lZ�k�bkihevah\Zgb_f�jhebdh\uo�dhg\_c_jh\� 
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Jbkmghd�3.3 ± IZd_lhnhjfbjmxsZy�fZrbgZ�k�]hjbahglZevguf�nhjfbjh\Zgb_f�

keh_\�]jmah\� 
1 ± dhg\_c_j�ih^Zqb�imkluo�ih^^hgh\��2 ± fZ]Zabg�imkluo�ih^^hgh\��3 ± dhjimk��f_lZeeh�

dhgkljmdpby���4 ± nhjfbjm_fuc�iZd_l� 5 ± klZedb\Zl_ev�keh_\��6 ±  hjb_glbjmxsb_�mkljhc�
kl\Z��7 ± ]jmau��8 ± dhg\_c_j�ih^Zqb�]jmah\��9 ± dhg\_c_j�\u^Zqb�]hlh\uo�iZd_lh\; 10 ± nhjfb�
jh\Zgguc�iZd_l� 11 ± ih^t_fgZy�ieZlnhjfZ��kgb`Zl_ev�� 12 ± mkljhckl\h�nhjfbjh\Zgby�keh_\� 

 

I_jki_dlb\guf� gZijZ\e_gb_f� \� nhjfbjh\Zgbb� iZd_lh\� y\ey_lky� bk�
ihevah\Zgb_�jh[hlhfZgbimeylhjh\ �jbkmghd�3.4) 
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Jbkmghd�3.4 ± Jh[hlhfZgbim�
eylhj, bkihevam_fuc�^ey�nhj�

fbjh\Zgby�iZd_lh\ 

 
MiZdh\dZ� ]jmaZ�gZ�ih^^hg_� \� klj_q�ie_gdm� k�ihfhsvx�iZee_lhmiZdh\�

sbdZ�ijb\_^_gZ�gZ�jbkmgd_ 3.5. 
 

  
 

Jbkmghd�3.5 ± Ko_fu�iZee_lhmiZdh\sbdh\ 
 

3.1.3 KdeZ^u�b�mkeh\by�jZaf_s_gby�b�ojZg_gby�]jmah\�gZ�gbo 
 
Ijb_f�� \u^ZqZ�� dhfie_dlZpby�� ojZg_gb_� lZjgh-rlmqguo� ]jmah\�� [hy�

sboky� Zlfhkn_jguo� hkZ^dh\�� dhe_[Zgbc� l_fi_jZlmju�� hkms_kl\ey_lky� \�
djuluo �h^ghwlZ`guo��kdeZ^Zo k�gZjm`guf��jbkmghd�3.6, Z, [��beb�\gml�
j_ggbf� �jbkmghd�3.6, \��jZkiheh`_gb_f�ih]jmahqgh-\u]jmahqguo�`_e_agh�
^hjh`guo� iml_c� b� \g_rgbf� jZkiheh`_gb_f� Z\lhih^t_a^h\� �kf�� jbkmghd�
3.6, [, \���FZehp_ggu_�lZjgh-rlmqgu_�]jmau��[hysb_ky�lhevdh�Zlfhkn_jguo�
hkZ^dh\��fh]ml�ojZgblvky�gZ�hldjuluo�iehsZ^dZo ih^�gZ\_kZfb� 
H^ghwlZ`gu_� djulu_� kdeZ^u� k� \gmlj_ggbf� \\h^hf� `_e_agh^hjh`guo�

ih]jmahqgh-\u]jmahqguo� iml_c� b� \u]jmahqguo� imgdlh\� Z\lhljZgkihjlZ�
gZau\Zxlky�Zg]Zjgufb�b�[u\Zxl�h^ghijhe_lgufb�b�fgh]hijhe_lgufb �jb�
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kmghd�3.6, ]���<�lZdbo�kdeZ^Zo�kha^Zxlky�[eZ]hijbylgu_�mkeh\by�jZ[hlu�^ey�
ih]jmahqgh-jZa]jmahqghc�l_ogbdb�b�h[kem`b\Zxs_]h�i_jkhgZeZ� 

 

 
Jbkmghd�3.6 ± Djulu_�h^ghwlZ`gu_�kdeZ^u 

 
Qbkeh� iml_c� b� ieZlnhjf� \� fgh]hijhe_lguo� kdeZ^Zo� jZkkqblu\Z_lky� \�

khhl\_lkl\bb� k� oZjZdl_jhf� b� h[t_fhf� \uihegy_fuo� jZ[hl�� Ijb� khhl\_l�
kl\mxs_f�h[hkgh\Zgbb�fh]ml� kljhblvky�fgh]hwlZ`gu_� kdeZ^u� k� \gmlj_g�
gbf�\\h^hf�iml_c� 
Wlb�kdeZ^u�wnn_dlb\gu�\�l_o�kemqZyo��dh]^Z�\_jogb_�wlZ`b�ij_^gZagZ�

q_gu�^ey�^ebl_evgh]h ojZg_gby�]jmah\��Z�gb`gb_�± ^ey�ijb_fZ��khjlbjh\db��
dhfie_dlZpbb�b�\u^Zqb�]jmah\� 
Djulu_� kdeZ^u� ^ey� lZjgh-rlmqguo� ]jmah\� khhjm`Zxlky� ih� lbih\uf�

ijh_dlZf� 
<ukhlZ� ]jmah\uo� ieZlnhjf� kh� klhjhgu� ih^t_a^Z� Z\lhfh[be_c� ^he`gZ�

[ulv�g_�f_g__� ����f�gZ^� mjh\g_f�ijh_a`_c�qZklb��<ukhlZ� ]jmah\uo�ieZl�
nhjf�hl�mjh\gy�\_joZ�]heh\db�j_evkZ�± ^h�����f�ijb�jZkklhygbb�hl�hkb�imlb�
�����f��Lhjph\u_�]jmah\u_�ieZlnhjfu�khhjm`Zxl�\ukhlhc�����f� 
RbjbgZ�]jmah\uo�ieZlnhjf�ijbgbfZ_lky�\�khhl\_lkl\bb�k�lj_[h\Zgby�

fb� l_ogheh]bb�ijhba\h^kl\Z jZ[hl� ���±���f���HgZ� keZ]Z_lky�ba� ihehk� ^ey�
mdeZ^db� ]jmah\� b� ijh_a^Z� gZihevgh]h� ljZgkihjlZ� �l_e_`db�� ih]jmaqbdb��
rlZ[_e_ju���Ihi_j_qguc�mdehg�iheZ�ieZlnhjfu�ijbgbfZ_lky�^h���Å� 

]) 

\) 

Z) [) 
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>ebgm�]jmah\hc�ieZlnhjfu�hij_^_eyxl�\�aZ\bkbfhklb�hl�\f_klbfhklb�b�
h[t_fZ�]jmahi_j_jZ[hldb� 
RbjbgZ�\t_a^h\�gZ�ieZlnhjfu��iZg^mkh\��^ey�\t_a^Z�gZihevguo�ljZgk�

ihjlguo�kj_^kl\�^he`gZ�[ulv�gZ�����f�[hevr_�fZdkbfZevghc�rbjbgu�]jm�
`_gh]h�ljZgkihjlgh]h�kj_^kl\Z��Z�mdehg�± g_�[he__����Å�\�djulhf�a^Zgbb�b�
���Å�± kgZjm`b� 
JZfiu� ^ey� h[kem`b\Zgby� `_e_agh^hjh`gh]h� ih^\b`gh]h� khklZ\Z� kljhyl�

ijyfufb�rbjbghc���f��Z�^ey�Z\lhfh[be_c�± ijyfufb�rbjbghc�g_�f_g__�����f��
am[qZlufb� �ih^� m]ehf� ��±����� b� ©dZjfZggufbª� �mklZgh\dZ� Z\lhfh[be_c� ih^�
m]ehf� ������ Am[qZlu_� b� ©dZjfZggu_ª� jZfiu� ^Zxl� \hafh`ghklv� m\_ebqblv 
njhgl�ih]jmadb-\u]jmadb��g_�m^ebgyy�kdeZ^Z� 
<ukhlZ�kdeZ^Z�hij_^_ey_lky�l_ogheh]b_c�jZ[hlu�b�lbihf�bkihevam_fuo�

ih]jmahqgh-\u]jmahqguo�fZrbg� 
Kh\j_f_gguc�kdeZ^�± wlh�keh`gZy�kbkl_fZ��khklhysZy�ba�fgh]bo�dhfih�

g_glh\�b�h^bg�ba�hkgh\hiheZ]Zxsbo�± wlh�ihe��D�iheZf�ij_^ty\eyxlky�ljb�
hkgh\guo�lj_[h\Zgby��jh\ghklv��hlkmlkl\b_�lj_sbg�b�[_kiuevghklv� 
;_kiuevghklv�� lh� _klv� klhcdhklv� d� bklbjZgbx�� \Z`gZ� ih� ke_^mxsbf�

ijbqbgZf��p_f_glgZy�iuev�hk_^Z_l�gZ�ojZgysbcky� ]jma��ex^b�jZ[hlZxl� \�
g_[eZ]hijbylguo� mkeh\byo�� ih\ur_ggh_� dhebq_kl\h� iueb� hljbpZl_evgh�
kdZau\Z_lky�gZ�khklhygbb�kdeZ^kdhc�l_ogbdb� 
Hlkmlkl\b_�lj_sbg�± lZd`_�\Z`gh_�lj_[h\Zgb_��K\yaZgh�hgh�\�hkgh\ghf�

k� ih\ur_gguf� baghkhf� dhe_k� b� oh^h\hc� qZklb� ih]jmahqgh-\u]jmahqguo�
fZrbg��Djhf_�wlh]h��kdhjhklv�^\b`_gby�l_ogbdb�h]jZgbqb\Z_lky�b�kgb`Z�
_lky�__�ijhba\h^bl_evghklv� 
Jh\ghklv�iheh\�± gZb[he__�kms_kl\_ggh_�lj_[h\Zgb_��b�_]h�g_\uiheg_�

gb_�h[_kp_gb\Z_l�^\Z�ij_^u^msbo��Ihe�gZ�kdeZ^_�g_�^he`_g�bf_lv�kbkl_�
fZlbq_kdh]h�mdehgZ��]hjbahglZevguc�mjh\_gv���Z�lZd`_�h[_ki_qb\Zlv�ohjh�
rmx ©ehdZevgmx�jh\ghklvª� 
>ey� \ukhl� kdeZ^bjh\Zgby� ^h� ��f� k� ijh_a^Zfb�rbjbghc� ����f� b� [he__�

lj_[h\Zgby�d�jh\ghklb�iheh\�g_�`_kldb_��GZb[he__�djblbqgu�d�ihem�rlZ[_�
e_ju�k�lj_oklhjhgg_c�h[jZ[hldhc�]jmah\��dhlhju_�jZ[hlZxl�\�madbo�ijhoh�
^Zo�����±����f���<�wlhf�kemqZ_�^he`gu�kh[ex^Zlvky�ke_^mxsb_�lj_[h\Zgby�
ijb�\ukhlZo�ih^t_fZ� 

± ^h���f�± i_j_iZ �̂\ukhl�gZ�hlj_ad_���f�^he`_g�[ulv�g_�[he__����ff� 
± ^h���f�± i_j_iZ^�\ukhl�gZ�hlj_ad_���f�± g_�[he__����ff� 
± k\ur_���f�± i_j_iZ^�\ukhl�gZ�hlj_ad_���f�± g_�[he__������ff� 
O�j Z�g�_�g�b�_� �lZjgh-rlmqguo�]jmah\�\�kdeZ^Zo�fh`_l�\uihegylvky�gZ�

kl_eeZ`Zo� b� \�rlZ[_eyo��RlZ[_evgZy� kbkl_fZ ojZg_gby� y\ey_lky� kZfhc�
jZkijhkljZg_gghc��jbkmghd�3.7���HgZ�ijhklZ�b�bf__l�jy^�^hklhbgkl\��=eZ\�
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gh_� ± h[_ki_qb\Z_lky� fZdkbfZevgh_� bkihevah\Zgb_� iehsZ^b� kdeZ^Z� ijb�
iheghf�hlkmlkl\bb�dZiblZevguo�aZljZl�gZ�kljhbl_evkl\h�kl_eeZ`_c�b�jZ[h�
lZlv�fh`_l�ijZdlbq_kdb�ex[Zy�l_ogbdZ� 
H^gZdh� m� [_kkl_eeZ`gh]h� ojZg_gby� _klv� agZqbl_evgu_� g_^hklZldb: aZ�

ljm^g_gguc�^hklmi�d�]jmaZf�jZaebqghc�ghf_gdeZlmju�b�h]jZgbq_ggZy�\u�
khlZ� kdeZ^bjh\Zgby� �hij_^_ey_lky� ijhqghklvx� miZdh\db� ]jmaZ��� ;_kkl_e�
eZ`gh_� ojZg_gb_ fh`gh� kqblZlv� b^_Zevguf� j_r_gb_f�� _keb� gZ� kdeZ^_�
^he`gh�ojZgblvky�agZqbl_evgh_�dhebq_kl\h�h^ghlbigh]h�]jmaZ�b�\hafh`gh�
_]h�rlZ[_ebjh\Zgb_�\�g_kdhevdh�yjmkh\� 
GZb[he__�jZkijhkljZg_ggufb�lbiZfb�kl_eeZ`_c�y\eyxlky�njhglZevgu_��

^\hcghc�]em[bgu��madhijhoh^gu_��]em[bggu_��]jZ\blZpbhggu_� 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Jbkmghd�3.7 ± ;_kkl_eeZ`gh_�ojZg_gb_ 
 

NjhglZevgu_�kl_eeZ`b ± wlh�mgb\_jkZevgh_�b�g_^hjh]h_�j_r_gb_��iha\hey�
xs__�ijbf_gylv�jZaghh[jZagmx� ]jmahih^t_fgmx� l_ogbdm�b�h[_ki_qb\Z_l� k\h�
[h^guc�^hklmi�d�ex[hfm�ba�ojZgysboky�ih^^hgh\�k�]jmahf��jbkmghd�3.8). 
<� aZ\bkbfhklb� hl� lbiZ� ijbf_gy_fhc� l_ogbdb�rbjbgZ� ijhoh^Z� f_`^m�

kl_eeZ`Zfb�AST f_gy_lky�hl�����f��rlZ[_e_j��^h�����f��ih]jmaqbd���Z�\ukh�
lZ ihklZgh\db�ih^^hgh\�\_jog_]h�]jmaZ�kl_eeZ`_c�^hklb]Z_l����f� 
H[hjm^h\Zgb_�kdeZ^Z�njhglZevgufb�kl_eeZ`Zfb�ijZdlbq_kdb�ebr_gh�g_�

^hklZldh\�b�qZklh�y\ey_lky�hilbfZevguf��?^bgkl\_gguf�k_jv_aguf�fbgmkhf�
kbkl_fu�y\ey_lky�g_^hklZlhqgh�ohjhr__�bkihevah\Zgb_�h[t_fZ kdeZ^Z� 
Kl_eeZ`b� ^\hcghc� ]em[bgu ± wlh� h[uqgu_� njhglZevgu_�� bf_xsb_�

k^\h_ggu_�jy^u��jbkmghd�3.9���Ih�klhbfhklb�hgb�[ebadb�d�njhglZevguf��gh�
^ey�jZ[hlu�k�gbfb�lj_[m_lky�l_ogbdZ�k�l_e_kdhibq_kdbfb�\beZfb��=eZ\gh_�
^hklhbgkl\h� wlbo� kl_eeZ`_c� ± emqr__� bkihevah\Zgb_� iehsZ^b� kdeZ^Z� �gZ�
25 ���ih�kjZ\g_gbx�k�njhglZevgufb� 
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Jbkmghd�3.8 ± NjhglZevgu_�kl_eeZ`b 
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Jbkmghd�3.9 ± Kl_eeZ`b�^\hcghc�]em[bgu 

 

Ijb�ijZ\bevghc�hj]ZgbaZpbb�kbkl_fu�mijZ\e_gby�kdeZ^hf�h[_ki_qb\Z�
_lky� ��±��� �� aZihegy_fhklb� \k_o� ^hklmiguo�f_kl� ojZg_gby� �\�njhglZev�
guo ± ^h��������Ijbf_g_gb_�kl_eeZ`_c�^\hcghc�]em[bgu�iha\hey_l�m\_eb�
qblv�\f_klbfhklv�kdeZ^Z�gZ������ih�kjZ\g_gbx�k�njhglZevgufb�gZ�h^ghc�b�
lhc�`_�iehsZ^b� 
KdeZ^u� k� bkihevah\Zgb_f� madhijhoh^guo� kl_eeZ`_c ± h^gb� ba� kZfuo�

keh`guo�b�^hjh]bo��Madhijhoh^gu_�kl_eeZ`b�gbq_f�g_�hlebqZxlky�hl�njhg�
lZevguo��gh�hgb�^hjh`_��jbkmghd�3.10���Ijhoh^u�f_`^m�kl_eeZ`Zfb�mkljZb�
\Zxlky�rbjbghc����±����f��\�dhlhjuo�jZ[hlZxl�ki_pbZevgu_�rlZ[_e_ju� 
Hkgh\gh_� ij_bfms_kl\h� madhijhoh^ghc� kbkl_fu� kdeZ^bjh\Zgby� ± wlh�

ohjhr__�bkihevah\Zgb_�iehsZ^b�kdeZ^Z��ih^�kl_eeZ`Zfb�± ^h������hl�h[�
s_c� iehsZ^b��� ijb� wlhf� \hafh`gh� \ukhlgh_� ojZg_gb_�� qlh� m\_ebqb\Z_l�
\f_klbfhklv�kdeZ^Z��Djhf_�wlh]h��^hklmi_g�dZ`^uc�]jmahiZd_l� 
Madhijhoh^gZy�l_ogheh]by�kdeZ^bjh\Zgby�hijZ\^ZgZ�ijb�hq_gv�\ukhdhc�

klhbfhklb�iehsZ^b�kdeZ^Z� 
=em[bggu_� (gZ[b\gu_) kl_eeZ`b ij_^klZ\eyxl� kh[hc�`_kldmx� dZjdZk�

gmx� dhgkljmdpbx� ba� jZf�� h[jZamxsbo� ©dhjb^hjuª� rbjbghc� ����� ff��
\gmljv�dhlhjuo�klZ\ylky�gZ�]hjbahglZevgu_�gZijZ\eyxsb_�ih^^hgu�k�]jm�
ahf� �jbkmghd� ������ Dhgkljmdpby� ^hklZlhqgh� jZkijhkljZg_ggZy�� h[_ki_qb�
\ZxsZy�hlebqgh_�bkihevah\Zgb_�iehsZ^b�kdeZ^Z��Ih�kmlb��gZ[b\gu_�kl_e�
eZ`b� ± wlh� mkh\_jr_gkl\h\ZggZy� kbkl_fZ� [_kkl_eeZ`gh]h� ojZg_gby�� gh� k�
emqrbf�^hklmihf� 
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Jbkmghd�3.10 ± Kl_eeZ`b�madhijhoh^gu_ 

 
Jbkmghd������± Kl_eeZ`b�]em[bggu_ 
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Kbkl_fZ�ijbf_gy_lky�ijb�ojZg_gbb�[hevrbo�h[t_fh\�h^ghlbigh]h�]jm�
aZ��^ey�dhlhjh]h�g_�y\ey_lky�djblbq_kdbf�kjhd�ojZg_gby�beb�gZb[he__�\Z`�
gh�jZaf_klblv�fZdkbfZevgh_�dhebq_kl\h� ]jmaZ�\�_^bgbp_�h[t_fZ�^hjh]h]h�
ihf_s_gby�k�debfZl-dhgljhe_f� 
>hklhbgkl\h�gZ[b\guo�kl_eeZ`_c� ± hq_gv�\ukhdZy�kl_i_gv�bkihevah\Z�

gby� h[t_fZ� kdeZ^Z�� G_^hklZldb: klhbfhklv� kl_eeZ`_c� ijbf_jgh� \� �� jZaZ�
\ur_�njhglZevguo��aZihegy_fhklv�kl_eeZ`_c�± ������njhglZevgu_�± 95 %), 
keh`gh�hj]Zgbah\Zlv�kdeZ^bjh\Zgb_� 
>ey��±4-yjmkguo�kl_eeZ`_c�k�\ukhlhc�ihklZgh\db�\_jog_]h�ih^^hgZ�^h�� f�

bkihevamxlky� ih]jmaqbdb�� Z� \ur_� ± rlZ[_e_ju� k� aZm`_gghc� [Zahc� �����±
1150 ff���Ijb� [hevrhc� ^ebg_� dhjb^hjh\ kl_eeZ`b� h[hjm^mxlky� gZijZ\eyx�
sbfb�� Z�rlZ[_e_j� ± [hdh\ufb� jhebdZfb��Wlh� bkdexqZ_l� kf_s_gb_�fZrbgu�
\gmljb�kl_eeZ`Z�b�h[_ki_qb\Z_l�[he__�[ukljmx�b�[_ahiZkgmx�jZ[hlm� 
=jZ\blZpbhggu_�kl_eeZ`b ij_^klZ\eyxl�kh[hc�jhebdh\u_�dhg\_c_ju��

mklZgh\e_ggu_�ih^�m]ehf��±5 ��d�]hjbahglm�gZ�f_lZeehdhgkljmdpbx�\�g_�
kdhevdbo�mjh\gyo�h^bg�gZ^�^jm]bf��jbkmghd�3.12).  

              
Ih^^hg� k� ]jmahf�mklZgZ\eb\Z_lky�ih]jmaqbdhf�beb�rlZ[_e_jhf�gZ�\u�

khdmx�qZklv� dhg\_c_jZ� �ahgZ� aZ]jmadb��b� aZl_f�ih^�^_ckl\b_f k\h_]h� \_kZ�
ih^^hg� ^\b`_lky� \gba� ih� jhebdZf�� Kdhjhklv� ^\b`_gby� dhgljhebjm_lky�
lhjfhagufb�jhebdZfb��mklZgh\e_ggufb�ih�^ebg_�dhg\_c_jZ�lZdbf�h[jZahf��
qlh�ijb�aZiheg_gbb�\k_]h�dZgZeZ�ih^^hgZfb�ijblhjfh`_gguf�hdZau\Z_lky�
dZ`^uc�ih^^hg� >hklb]gm\�mihjZ�\h�njhglZevghc�qZklb�dhgkljmdpbb��ahgZ�
jZa]jmadb���i_j\uc�ih^^hg�hl^_ey_lky�hl�gbo�k�ihfhsvx�^_ebl_evgh]h�f_�

 
Jbkmghd�3.12 ± Kl_eeZ`b�

]jZ\blZpbhggu_ 
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oZgbafZ��Wlh�iha\hey_l�[_kij_iylkl\_ggh�kgylv�ih^^hg�kh�kl_eeZ`Z��>_eb�
l_evguc�f_oZgbaf�mkljh_g�lZdbf�h[jZahf��qlh�ijb�kt_f_�i_j\h]h�ih^^hgZ�
hg�hldju\Z_lky�b�ijhba\h^bl�hl^_e_gb_�ke_^mxs_]h�ih^^hgZ�hl�ih^^hgh\��
gZoh^ysboky�ihaZ^b�g_]h�\�dZgZe_� 
>ebgZ�dZgZeZ�j_^dh�ij_\urZ_l���±���f��<ukhlZ�dhgkljmdpbb�aZ\bkbl�hl�

iZjZf_ljh\� ]jmahih^t_fghc� l_ogbdb�� dhlhjZy� h[kem`b\Z_l� kl_eeZ`b�
�h[uqgh�\ur_��±��f�\��±��yjmkh\�ojZg_gby��� 
Bkihevah\Zgb_�]jZ\blZpbhgguo�kl_eeZ`_c�iha\hey_l� 
± dhfiZdlgh�kdeZ^bjh\Zlv�]jmau��Hlkmlkl\mxl�f_`kl_eeZ`gu_�ijhoh^u��

H[t_f�kdeZ^Z�bkihevam_lky�gZ������ 
± jZpbhgZevgh�bkihevah\Zlv�]jmahih^t_fgmx�l_ogbdm��Ih]jmaqbd��rlZ�

[_e_j��i_j_^\b]Z_lky�lhevdh�ih njhglm�ke_eeZ`_c��g_�kh\_jrZy�fZg_\jh\�b�
g_�aZ_a`Zy�\gmljv�kl_eeZ`guo�dhgkljmdpbc� 

± m\_ebqblv�h[hjhl�]jmaZ�gZ�kdeZ^_� 
± ih\ukblv�ijhba\h^bl_evghklv�ljm^Z� 
± f_oZgbabjh\Zlv�b�Z\lhfZlbabjh\Zlv�\k_�kdeZ^kdb_�hi_jZpbb� 
>ey�baheypbb�kdeZ^Z�hl�\g_rg_c�kj_^u \h \j_fy�\uiheg_gby�ih]jm�

ahqgh-\u]jmahqguo�hi_jZpbc�bkihevamxlky�]_jf_lbaZlhju�ijh_fh\��^�h�d- 
r�_�e�l�_�j�u���jbkmghd�3.13). 
MklZgZ\eb\Zxlky�^hdr_el_ju�g_ihkj_^kl\_ggh�i_j_^�\hjhlZfb�b�h[o\Z�

lu\Zxl�dmah\�Z\lhfh[bey��aZljm^gyy�ijhgbdgh\_gb_�\�ihf_s_gb_�hkZ^dh\��
iueb��\_ljZ�b�gZk_dhfuo��oheh^gh]h�b�l_ieh]h�\ha^moZ��L_f�kZfuf�kgb`Z�
xlky�ihl_jb�l_ieZ�b�we_dljhwg_j]bb��Z�lZd`_�h[_ki_qb\Z_lky�ohjhrbc�deb�
fZlbq_kdbc�j_`bf�gZ� kdeZ^_��GZjy^m� k� wlbf�h[_ki_qb\Z_lky�dhgljhev�^h�
klmiZ�\�ihf_s_gb_�kdeZ^Z�^Z`_�ijb�hldjuluo�\hjhlZo� 

 
 

      
Jbkmghd�3.13 ± >hdr_el_ju��]_jf_lbaZlhju�ijh_fh\�: 
Z ± gZ^m\gu_; [ ± aZgZ\_khqgu_; \ ± ih^mr_qgu_ 

 
JZ[hlZ�gZ^m\gh]h�^hdr_el_jZ j_Zebam_lky�aZ�kq_l�gZ]g_lZgby�\ha^moZ�\�

\ha^mrgu_�ih^mrdb��ho\Zlu\Zxsb_�dmah\�Z\lhfh[bey��Dh]^Z�^hdr_el_j�g_�

[) \) Z) 

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 69 

bkihevam_lky��gZ^m\gu_�qZklb�ih^mr_d�m[bjZxlky�b�ijh_f�m\_ebqb\Z_lky��
h[_ki_qb\Zy�k\h[h^guc�\t_a^�b�\u_a^�Z\lhfh[bey� 
AZgZ\_khqguc�^hdr_el_j y\ey_lky�gZb[he__�qZklh�bkihevam_fuf�ba-aZ�_]h�

hlghkbl_evgh� gbadhc� p_gu�� AZgZ\_kb�� ba]hlZ\eb\Z_fu_� ba� jZaebqguo� \b^h\�
fZl_jbZeZ�� jZaf_sZxlky� gZ� jZkklhygbb� hdheh� ����ff� hl� kl_gdb� kdeZ^Z��Ijb�
\t_a^_�Z\lhfZrbgu�aZgZ\_kb�hl]b[Zxlky��kdhevay�\^hev�[hjlh\�b�djurb�Z\lh�
fh[bey�b�kha^Zxl�l_f�kZfuf�ohjhr__�miehlg_gb_��Dhgkljmdpby�jZfu�^hdr_e�
l_jZ� h[_ki_qb\Z_l� __� kdeZ^u\Zgb_� ijb� g_ijZ\bevghf� \t_a^_� ]jmah\bdZ�� >ey�
ijZ\bevgh]h�\t_a^Z�mklZgZ\eb\Zxlky�gZijZ\eyxsb_�^ey�dhe_k�Z\lhfh[bey� 
<�l_o�kemqZyo��dh]^Z�ih^�]jmah\u_�hi_jZpbb�ihklmiZxl�Z\lhfh[beb�ijb�

[ebabl_evgh�h^bgZdh\uo�jZaf_jh\��j_dhf_g^m_lky�bkihevah\Zlv�ih^mr_qguc�
^hdr_el_j��>ey�kgb`_gby�kl_i_gb�baghkZ�ih^mr_d�hgb�ihdju\Zxlky�baghkh�
klhcdbfb�ebklZfb��?keb�Z\lhfh[beb�jZaebqZxlky�ih�\ukhl_��fh`gh�ijbf_�
gylv�ih^mr_qguc�^hdr_el_j�\�khq_lZgbb�k�\_jog_c�gZ^m\ghc�ih^mrdhc� 

 
3.1���Hkgh\gu_�kj_^kl\Z�dhfie_dkghc�f_oZgbaZpbb� 
         i_j_]jmahqguo�jZ[hl 
 

Ijb� \uiheg_gbb� hi_jZpbc� ih� ih]jmad_�� \u]jmad_�� i_j_]jmad_� ]jmah\� k�
ljZgkihjlguo� kj_^kl\�b� ^ey� \gmljbkdeZ^kdbo� jZ[hl�fh]ml�bkihevah\Zlvky�
ke_^mxsb_�kj_^kl\Z�f_oZgbaZpbb: 

± l_e_`db��jmqgu_��]b^jZ\ebq_kdb_��we_dljbq_kdb_�� 
± rlZ[_e_ju��jmqgu_��]b^jZ\ebq_kdb_��we_dljbq_kdb_�� 
± jbqljZdb��\ukhlgu_��we_dljbq_kdb_�rlZ[_e_ju�k�\u^\b`gufb�\beZfb�� 
± rlZ[_e_ju�^ey�lj_oklhjhgg_c�h[jZ[hldb�]jmah\� 
± ih]jmaqbdb��we_dljbq_kdb_��[_gabgh\u_��]Zah\u_��^ba_evgu_�� 
± djZgu-rlZ[_e_ju��fhklh\h]h�b�kl_eeZ`gh]h�lbih\�� 
± ih^t_fgu_�klheu� 
± \ujZ\gb\Zxsb_�ieZlnhjfu� 
± ijhfure_ggu_�jh[hlu� 
DZ`^uc� \b^� ih^t_fgh-ljZgkihjlgh]h� h[hjm^h\Zgby� �ILH�� g_k_l� k\hx�

nmgdpbhgZevgmx�gZ]jmadm��Ijb�\u[hj_�l_ogbdb�gm`gh�mqblu\Zlv� 
± lbi� kdeZ^Z� �k�\g_rgbf�jZkiheh`_gb_f� ljZgkihjlguo� kj_^kl\�� k�\\h�

^hf�iml_c�\gmljv�� 
± jZaf_ju�kdeZ^Z��^ebgZ��rbjbgZ��\ukhlZ�� 
± kbkl_fm�kdeZ^bjh\Zgby��kl_eeZ`gh_��rlZ[_evgh_�� 
± \_ebqbgm�b�kljmdlmjm�]jmahihlhdZ� 
± fZkkm�i_j_f_sZ_fh]h�b�ih^gbfZ_fh]h�]jmaZ� 
± dZq_kl\h�iheh\�kdeZ^Z� 
± \ukhlm�ih^t_fZ�]jmaZ� 
± \b^u�b�lbiu�ljZgkihjlguo�kj_^kl\��h[kem`b\Z_fuo�gZ�jZkkfZljb\Z_�

fhf�kdeZ^_� 

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 70 

L�_�e�_�`�d�b��gZ�^\mo�dhe_kZo kem`Zl�^ey�i_j_\hadb�]jmaZ�g_[hevrh]h�\_�
kZ�gZ�g_[hevrh_�jZkklhygb_��Z�^ey�i_j_\hadb�h[t_fguo�]jmah\�bkihevamxl�
q_luj_odhe_kgu_ l_e_`db�� >ey� i_j_f_s_gby� ih� klmi_gvdZf� bkihevamxl�
e_klgbqgu_ l_e_`db��m�dhlhjuo�k�dZ`^hc�klhjhgu�bf__lky�g_�h^gh�dhe_kh��
Z�ljb��jZkiheh`_ggu_�\�h^ghc�iehkdhklb. 
=b^jZ\ebq_kdb_� g_kZfhoh^gu_ l_e_`db� ± gZb[he__� jZkijhkljZg_gguc�

\b^�e_]dh]h�kdeZ^kdh]h�h[hjm^h\Zgby��ijbf_gy_fh]h�^ey�i_j_\hadb�]jmaZ�gZ�
ih^^hgZo�fZkkhc�^h�����l� 
=b^jZ\ebq_kdb_� kZfhoh^gu_ l_e_`db� k� we_dljhijb\h^hf� hl� Zddmfmey�

lhjghc�[ZlZj_b�ij_^mkfhlj_gu�^ey�g_[hevrbo�kdeZ^h\�k�madbfb�ijhoh^Zfb�
^ey�ih^t_fZ� ]jmaZ�fZkkhc�^h� ���� l��Kdhjhklv�^\b`_gby�kh� klmi_gvdhc�^ey�
\h^bl_ey�± 11±���df�q��Z�_keb�hi_jZlhj�oh^bl�aZ�l_e_`dhc�± 5±��df�q�� 
L_e_`db�fh]ml�hkgZsZlvky�\_kZfb��Kq_lqbd�\_kZ�kmffbjm_l�i_j_\_a_gguc�

\_k��b�ihlhf�^Zggu_�fh`gh�i_j_^Zlv�gZ� dhfivxl_j��>ey�i_j_\hadb� djmiguo�
iZjlbc�]jmaZ�fh]ml�bkihevah\Zlvky�kZfhoh^gu_�ieZlnhjf_ggu_ l_e_`db� 
Dhe_kZ�l_e_`_d�y\eyxlky�kZfhc�mya\bfhc�qZklvx��Dhe_kZ�[u\Zxl�f_lZe�

ebq_kdbfb�k�iehlgufb�beb�ig_\fZlbq_kdbfb�rbgZfb��ieZklbdh\ufb�k�lZdb�
fb�`_�\ZjbZglZfb�rbg�beb�ba�p_evgh]h�ieZklbdZ��gh�hgb�[hylky�m^Zjh\��hkl�
juo�ij_^f_lh\��lZd�dZd�fh]ml�ehigmlv�beb�jZkdhehlvky��H^gbf�ba�hq_gv�klhc�
dbo� kbgl_lbq_kdbo�fZl_jbZeh\� y\ey_lky� \medZeZg��Hg� h[eZ^Z_l� k\hckl\Zfb�
j_abgu�\�ieZg_� weZklbqghklb��ih� l\_j^hklb� klhbl�f_`^m�j_abghc�b�ieZklb�
dhf��^hklZlhqgh�klhcdbc�d�dbkehlguf�b�s_ehqguf�kj_^Zf��g_�hlkeZb\Z_lky�b�
g_�rmfbl�ijb�i_j_^\b`_gbb� L_ogbq_kdh_�h[kem`b\Zgb_�l_e_`dZf�g_�lj_[m�
_lky��kfZadZ�aZeh`_gZ�gZ�\_kv�kjhd�kem`[u��Bo�gm`gh�ih^^_j`b\Zlv�\�qbklhf�
\b^_��ke_^blv��qlh[u�hgb�g_�aZj`Z\_eb��Z�^ey�jZ[hlu�\�kujuo�ihf_s_gbyo��
oheh^bevgbdZo�bkihevah\Zlv�l_e_`db�k�]Zev\Zgbq_kdbf�ihdjulb_f� 
AZ^ZqZ��r�l�Z�[�_�e�_�j�h�\��± kdeZ^bjh\Zgb_�]jmah\�gZ�jZaebqguo�\ukhlZo��

Hgb�m^h[gu�^ey�bkihevah\Zgby�gZ�g_[hevrbo�kdeZ^Zo�k�fZeuf�]jmahh[hjhlhf� 
Jmqgu_� ]b^jZ\ebq_kdb_ rlZ[_e_ju� bkihevamxlky� dZd� \kihfh]Zl_evgh_�

h[hjm^h\Zgb_�ijb�rlZ[_ebjh\Zgbb�]jmah\�fZkkhc�^h���l�gZ�\ukhlm�^h���f� 
RlZ[_e_ju� k� we_dljhih^t_fhf wnn_dlb\gu� ijb� i_j_f_s_gbb� gZ� g_�

[hevrb_�jZkklhygby�\�kdeZ^Zo�k�fZeuf�h[t_fhf�jZ[hl��=jmahih^v_fghklv�
g_�ij_\urZ_l�����l��Z�\ukhlZ�ih^t_fZ�± g_�[he__�����f� KZfhoh^gu_�rlZ[_e_�
ju�k�we_dljhih^t_fhf�[u\Zxl�]jmahih^t_fghklvx�^h�����l�b�\ukhlhc�ih^t_fZ�
^h�����f��Rbjhdh�bkihevamxlky�^ey�jZ[hlu�gZ�kdeZ^_��l� d��hgb�ijhklu�\�h[kem�
`b\Zgbb�b�wdkiemZlZpbb�b�iha\heyxl�\uihegylv�[hevrhc�h[t_f�jZ[hl� 
JbqljZdb �\ukhdhih^t_fgu_�rlZ[_e_ju�k�\u^\b]Zxs_cky�dZj_ldhc�� ± 

wlh� fhsgu_� fZrbgu� ]jmahih^t_fghklvx� ^h� ���� l� b� \ukhlhc� ih^t_fZ� ^h�
����� f�� ;u\Zxl� ki_pbZebabjh\Zggu_� jbqljZdb� k� dhe_kZfb� m\_ebq_ggh]h�
^bZf_ljZ� b� rbgZfb� kmi_jweZklbd� ^ey� jZ[hlu� gZ� g_jh\ghc� ih\_joghklb��
Wnn_dlb\gu� \� madbo� b� \ukhdbo� kdeZ^kdbo� ihf_s_gbyo� ijb� iZee_lgh-
kl_eeZ`ghf�ojZg_gbb�]jmah\� 
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RlZ[_e_j�lj_oklhjhgg_c�h[jZ[hldb�]jmah\ ij_^gZagZq_g�^ey�jZ[hlu�\�
madbo�jZ[hqbo�dhjb^hjZo��;eZ]h^Zjy�ih\hjhlghc� ]heh\d_� k�\beZfb�fZrbgZ�
kihkh[gZ�mdeZ^u\Zlv�]jma�\[hd�gZ�kl_eeZ`b [_a�\uiheg_gby�ih\hjhlZ�gZ������
ihwlhfm�lj_[m_fZy�rbjbgZ�jZ[hq_]h�dhjb^hjZ�g_�ij_\urZ_l������ff��RlZ�
[_e_j� fh`_l� h[hjm^h\Zlvky� [hdh\ufb� jhebdZfb�� iha\heyxsbfb� i_j_f_�
sZlvky�\�jZ[hq_f�dhjb^hj_�ih�gZijZ\eyxsbf�j_evkZf. 
RlZ[_e_ju� fgh]hklhjhgg_]h� ^hklmiZ ij_^gZagZq_gu� ^ey� jZ[hlu� k�

^ebgghf_jgufb�]jmaZfb�\�madbo�jZ[hqbo�dhjb^hjZo�b�k�dhgkhevgufb�kl_e�
eZ`Zfb��;eZ]h^Zjy�kihkh[ghklb�jZa\hjZqb\Zlvky�gZ�f_kl_�b�_oZlv�\�ex[hf�
gZijZ\e_gbb�fZrbgZ�kihkh[gZ�jZ[hlZlv�k�^ebgghf_jgufb�]jmaZfb�wnn_d�
lb\g__��q_f�h[uqgu_�ih]jmaqbdb��RbjhdZy�dZj_ldZ�k�bgl_]jbjh\Zgguf�ih�
abpbhg_jhf� \be� iha\hey_l� jZa^\b]Zlv� \beu� ^ey� m^h[gh]h� b� mklhcqb\h]h�
aZo\ZlZ�]jmaZ. 
Ijb� \uiheg_gbb� [hevrbo� h[t_fh\� jZ[hlu� ih]jmadm�� \u]jmadm� lZjgh-

rlmqguo�]jmah\�\�\Z]hgu�� Z\lhfh[beb��dhgl_cg_ju�b�\gmljbkdeZ^kdb_�jZ�
[hlu�p_e_khh[jZagh \uihegylv�k�bkihevah\Zgb_f�fZeh]Z[Zjblguo�we_dljh-
b�Z\lhih]jmaqbdh\�� 
Ijb�\u[hj_�ih]jmaqbdZ g_h[oh^bfh�khihklZ\blv�ke_^mxsb_�bo�ihdZaZ�

l_eb��klhbfhklv��gZ^_`ghklv��j_fhglhijb]h^ghklv��l_ogbq_kdb_�iZjZf_lju��
Z�lZd`_�wdhghfbq_kdb_�\hafh`ghklb�b�mkeh\by��\�dhlhjuo�[m^ml�wdkiemZlb�
jh\Zlvky�wlb�ih]jmaqbdb� 
Ijb� \u[hj_� lbiZ� ^\b]Zl_ey�ih]jmaqbdZ�g_h[oh^bfh� mqblu\Zlv� ke_^mx�

s__��we_dljhih]jmaqbdb ijbf_gyxl�^ey�jZ[hlu�\�hkgh\ghf�\gmljb�ihf_s_�
gby� ijZdlbq_kdb� [_krmfgufb� b� lj_[mxl� j_]bkljZpbb� \� ]hkm^Zjkl\_gguo�
hj]ZgZo�� mkljhckl\h� gZfgh]h� ijhs_� Z\lhih]jmaqbdZ�� ijb� wdkiemZlZpbb� g_�
\u^_ey_lky�l_ieh�b�\uoehigu_�]Zau��H^gZdh�we_dljhih]jmaqbdb�^hjh`_�Z\�
lhih]jmaqbdh\�ijbf_jgh�gZ� ������^ey�jZ[hlu�gm`gZ�ZddmfmeylhjgZy�[ZlZ�
j_y�� dhlhjZy� lj_[m_l�ih^aZjy^db�ijbf_jgh� q_j_a� dZ`^u_� ���qZkh\�jZ[hlu��
;ZlZj_b�fh]ml�[ulv�dbkehlgu_�b�s_ehqgu_��Dbkehlgu_�jZ[hlZxl�\� ���±2,0 
jZaZ�^hevr_��q_f�s_ehqgu_��h^gZdh�dbkehlgu_�g_evay�bkihevah\Zlv�ijb�jZ�
[hl_�k�ijh^mdlZfb� 
>ba_evgu_ b�]Zah\u_ ih]jmaqbdb� ± gZb[he__�hilbfZevguc�\b^�ih]jmah-

\u]jmahqghc�l_ogbdb�^ey�jZ[hlu�gZ�hldjuluo�kdeZ^Zo�beb�\�ohjhrh�ijh�
\_ljb\Z_fuo�ihf_s_gbyo��GZ�^ba_evgu_�ih]jmaqbdb�fh`_l�mklZgZ\eb\Zlv�
ky� g_cljZebaZlhj� \uoehiguo� ]Zah\� ijb� jZ[hl_� \� ohjhrh� ijh\_ljb\Z_fuo�
ihf_s_gbyo�� 
Rbjhdh_�ijbf_g_gb_� Z\lhih]jmaqbdh\ k\yaZgh�ij_`^_� \k_]h� k�bo�gba�

dhc�klhbfhklvx�\�kjZ\g_gbb�k�we_dljhih]jmaqbdZfb��<�hlebqb_�hl�we_dljh�
ih]jmaqbdh\��Z\lhih]jmaqbdb�[he__�rmfgu_����±���^;���\ujZ[Zlu\Zxl�l_i�
eh�b�\uoehigu_�]Zau��=Zah[_gabgh\u_ ih]jmaqbdb��\�hlebqb_�hl�^ba_evguo��
fh`gh�bkihevah\Zlv�\�ihf_s_gbyo�[_a�mklZgh\db�dZlZebaZlhjh\�b�d�lhfm�`_�
hgb�f_g__�rmfgu_� 
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Ijb� \u[hj_� ljZgkfbkkbb�ih]jmaqbdZ�g_h[oh^bfh� mqblu\Zlv�� qlh� Z\lh�
fZlbq_kdZy� ohjhrZ�� dh]^Z� g_h[oh^bfh� kh\_jrZlv� fgh`_kl\h� fZg_\jh\� \�
l_kguo� ihf_s_gbyo�� Z� jmqgZy ± dh]^Z� g_h[oh^bfh� ij_h^he_\Zlv� [hevrb_�
jZkklhygby��Ih]jmaqbd�k�jmqghc�ljZgkfbkkb_c��ijb�ijhqbo�jZ\guo�mkeh\b�
yo�� \k_]^Z� ^_r_\e_�� q_f� k� Z\lhfZlbq_kdhc�� Z� j_fhglhijb]h^ghklv� m� gbo�
ijbf_jgh�h^bgZdh\Zy� 
Rbgu� m� ih]jmaqbdh\� fh]ml� [ulv� ig_\fZlbq_kdbfb� b� kmi_jweZklbd��

Ig_\fZlbq_kdb_�rbgu�y\eyxlky�ZgZeh]hf�Z\lhfh[bevguo�rbg��Z�kmi_jweZ�
klbd�± p_evgufb��Rbgu�kmi_jweZklbd�[he__�^he]h\_qgu��q_f�ig_\fZlbq_�
kdb_�b�^hjh`_��Ijb�\k_o�ij_bfms_kl\Zo�rbg�kmi_jweZklbd�hgb�om`_�Zfhj�
lbabjmxl��q_f�ig_\fZlbq_kdb_��b�ijb�g_jh\guo�iheZo�b�iehsZ^dZo�[uklj__�
jZa[b\Z_lky�fhkl�ih]jmaqbdZ b�lj_[mxlky�agZqbl_evgu_�jZkoh^u�gZ�j_fhgl��
Ijb�jh\guo�iheZo�wdhghfbqg__�bkihevah\Zlv�rbgu�kmi_jweZklbd� 
Ijb�kl_eeZ`ghf�b�rlZ[_evghf�ojZg_gbb�]jmah\�ijbf_gyxlky��d�j�Z�g�u-

r�l�Z�[�_�e�_�j�u� 
Fhklh\u_ djZgu-rlZ[_e_ju�bkihevamxlky�^ey�mklZgh\db�b�batylby�ba 

yq__d�kl_eeZ`Z�beb�rlZ[_ey�]jmah\�\�ysbqghc�lZj_�gZ�ih^^hgZo��Ba]hlZ\�
eb\Zxl�fhklh\u_�djZgu-rlZ[_e_ju�ih^\_kgu_��]jmahih^t_fghklv�± ^h���l��
b�hihjgu_��]jmahih^t_fghklv�± 1,125±�����l�� 
Ijb�g_[hevrhf�]jmahh[hjhl_�\�kdeZ^Zo�\ukhlhc�^h�����f�bkihevamxlky�

djZgu-rlZ[_e_ju, mijZ\ey_fu_� k� iheZ� �]jmahih^t_fghklv� ^h� �� l�� \ukhlZ�
ih^t_fZ�± 5,0±����f���Z�ijb�[hevrhf�]jmahh[hjhl_�± mijZ\ey_fu_�ba�dZ[bgu�
�]jmahih^t_fghklv�± k\ur_���l��\ukhlZ�kdeZ^Z�± ^h������f�� 
Kl_eeZ`gu_ djZgu-rlZ[_e_ju�i_j_f_sZxlky�f_`^m�kl_eeZ`Zfb�b�fh]ml�

mklZgZ\eb\Zlv�beb�aZ[bjZlv�]jmau�\�h^bg�beb�^\Z�kl_eeZ`Z��Bkihevamxlky�gZ�
dhfie_dkgh-f_oZgbabjh\Zgguo�kdeZ^Zo�k�\ukhlhc����±�����f��Ijbf_g_gb_�wlbo�
djZgh\-rlZ[_e_jh\� iha\hey_l� agZqbl_evgh� khdjZlblv� iehsZ^b� gZ� ijhoh^u� b�
ijh_a^u�b�Z\lhfZlbabjh\Zlv�\uiheg_gb_�kdeZ^kdbo�hi_jZpbc�k�]jmaZfb� 
I�h�^�t�_�f�g�u�_�  k�l�h�e�u��bkihevamxl�k�p_evx�khdjZlblv�^hex�jmqgh]h�

ljm^Z��dh]^Z�g_\hafh`gh�beb�wdhghfbq_kdb�g_p_e_khh[jZagh�bkihevah\Zgb_�
ih]jmaqbdh\��rlZ[_e_jh\��djZgh\��GZ�kdeZ^Zo�bkihevamxlky�we_dljh]b^jZ\�
ebq_kdb_�klheu�]jmahih^t_fghklvx����±����l��khklhysb_�ba�]jmah\hc�ieZl�
nhjfu��juqZ`ghc�kbkl_fu�gh`gbqgh]h�lbiZ��hkgh\Zgby�� ]b^jhpbebg^jh\��
]b^jhklZgpbc��kbkl_fu�mijZ\e_gby�b�kbkl_fu�[_ahiZkghklb� 
Ih^t_fgu_�klheu�bkihevamxlky: 
± ^ey�ih]jmadb�b�\u]jmadb�Z\lhfh[be_c� 
± \ujZ\gb\Zgby�iheh`_gby� ]jmah\�hlghkbl_evgh� ljZgkihjlbjmxsbo�fZ�

rbg��aZ^_ckl\h\Zgguo�\�h^ghc�l_ogheh]bq_kdhc�ebgbb� 
± jmqghc�b�Z\lhfZlbq_kdhc�mdeZ^db�]jmah\�\�rlZ[_eb� 
Ij_bfms_kl\Z ih^t_fguo�klheh\� 
± [_ahiZkgu�b�gZ^_`gu�\�jZ[hl_� 
± g_�lj_[mxl�kljhbl_evkl\Z�jZfiu�beb�wklZdZ^u��iha\heyxl�dhfi_gkb�

jh\Zlv� i_j_iZ^� \ukhl�f_`^m� mjh\g_f� iheZ� dmah\Z� Z\lhfh[bey� b� mjh\g_f�
iheZ�kdeZ^Z� 
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± wdhghfbqgu�b�ijhklu�\�wdkiemZlZpbb� 
± ohjhrh�Z^Zilbjmxlky�d�ex[hfm�l_ogheh]bq_kdhfm�pbdem�ih]jmahqgh-

jZa]jmahqguo�jZ[hl� aZ� kq_l�bkihevah\Zgby�^hihegbl_evgh]h�h[hjm^h\Zgby�
�kt_a^u��iZg^mku�� 
<�u�j�Z�\�g�b�\�Z�x�s�b�_�  i�e�Z�l�n�h�j�f�u��ij_^gZagZq_gu�^ey�h[_ki_q_�

gby� [_ki_j_]jmahqghc� ^hklZ\db� ]jmaZ� k� Z\lhfh[bey�b� \Z]hgZ�gZ� kdeZ^�b� \�
h[jZlghf�gZijZ\e_gbb� 
>ey�jZ[hlu�k�Z\lhfh[beyfb�bkihevamxlky�jmqgu_ b�\kljh_ggu_ ieZlnhjfu� 
IeZlnhjfZ� hkgZs_gZ� ki_pbZevghc� jhebdh\hc� dZj_ldhc��fh`_l�i_j_f_�

sZlvky�\�\_jlbdZevghf�iheh`_gbb�ih�gZijZ\eyxs_c�\^hev�ieZlnhjfu��qlh�
iha\hey_l�bkihevah\Zlv�__�ih�^ebg_�\k_c�ieZlnhjfu� 
>ey�ijh_a^Z�ih]jmaqbdh\�\�\Z]hgu�\�jZfiZo�beb�ieZlnhjfZo�mkljZb\Z�

xlky� \u^\b`gu_ \ujZ\gb\Zxsb_� ieZlnhjfu� beb� bkihevamxlky� i_j_ghk�
gu_�jbne_gu_�f_lZeebq_kdb_�ebklu. 
OZjZdl_jgZy� hkh[_gghklv� l_ogbq_kdh]h� ijh]j_kkZ� \� h[eZklb� f_oZgbaZ�

pbb�b�Z\lhfZlbaZpbb�ijhba\h^kl\Z�gZ�kh\j_f_gghf�wlZi_� ± bkihevah\Zgb_��
i�j�h�f�u�r�e�_�g�g�u�o��j�h�[�h�l�h�\�- f�Z�g�b�i�m�e�y�l�h�j�h�\� 
<�aZ\bkbfhklb�hl�l_ogheh]bb�ih]jmahqgh-\u]jmahqguo�b�kdeZ^kdbo�hi_�

jZpbc�oZjZdl_jbklbdb�]jmah\�b�ljZgkihjlguo�kj_^kl\�jh[hlu�jZa^_eyxl�gZ�
ljb� deZkkZ-ihdhe_gby�� hlebqZxsb_ky� ]jmahih^t_fghklvx�� ��±100; 800±
�����������d]�b�[he__��Kn_jZ�^_ckl\by�jh[hlh\�i_j\h]h�lbiZ��mdeZ^dZ�b�jZa�
[hjdZ�iZd_lh\��]jmah\u_�hi_jZpbb�k�iZd_lbjh\Zggufb�]jmaZfb��i_j_^ZqZ�bo�
k�dhg\_c_jZ�gZ�dhg\_c_j��Ijhfure_ggu_�jh[hlu��IJ��\lhjh]h�lbiZ�ij_^gZ�
agZq_gu� ^ey�i_j_jZ[hldb� lZjgh-rlmqguo� ]jmah\�� knhjfbjh\Zgguo� \� klZg�
^Zjlgu_�iZd_lu��FZgbimeylhju�]jmahih^t_fghklvx������d]�b�[he__�ij_^�
gZagZq_gu�^ey�jZ[hlu�k�iZd_lZfb��dZkk_lZfb�b�ki_pbZevgufb�dhgl_cg_jZ�
fb�� \� dhlhjuo� i_j_\hayl� e_khfZl_jbZeu�� f_lZeeu�� ly`_eh\_kgu_� ]jmau��
Fhglbjh\Zlv�bo�fh`gh�gZ�djZgZo��djZgZo-rlZ[_e_jZo�b�kl_eeZ`guo�rlZ[_�
e_jZo��<�k_jbcghf�ijhba\h^kl\_�ba]hlZ\eb\Zxl�ij_bfms_kl\_ggh�jh[hlh\ 
i_j\h]h�ihdhe_gby� 
Ijhfure_ggu_�jh[hlu�deZkkZ�:�\uihegyxl�nmgdpbb�iZd_lhjZa[hjhqguo�b�

iZd_lhnhjfbjmxsbo� Z\lhfZlh\��Bo� jZaf_sZxl� khhl\_lkl\_ggh� gZ� \oh^_� ljZgk�
ihjlguo�kbkl_f��i_j_^Zxsbo�]jmau�\�ijhba\h^kl\h��b�gZ�\uoh^_�ijhba\h^kl\_g�
guo� dhg\_c_jh\�� Jh[hlu� deZkkZ� ;� ij_^gZagZq_gu� ^ey� ih]jmahqgh-jZa]jmahqguo�
hi_jZpbc�k�iZd_lbjh\Zggufb�]jmaZfb��Bo�\dexqZxl�\�ihlhqgh-ljZgkihjlgu_�kb�
kl_fu��jZkiheZ]Zy�gZ�]heh\guo�b�\uoh^guo�mqZkldZo��Jh[hlZfb-fZgbimeylhjZfb�
deZkkZ�<�hkgZsZxl�fhklh\u_�b�dhaeh\u_�djZgu��kl_eeZ`gu_�rlZ[_e_ju� 
AhgZ�^_ckl\by�jh[hlh\�deZkkZ�:�h[mkeh\eb\Z_lky�kihkh[hf�nhjfbjh\Z�

gby� �jZknhjfbjh\Zgby�� iZd_lh\� ]jmaZ�� jZaf_jZfb� ih^^hgZ�� jZkklhygb_f�
\_jlbdZevghc� hkb�ih\hjhlZ� jmdb� hl� lhq_d� \aylbc�b� mdeZ^db� ]jmah\�� ^him�
klbfhc� \ukhlhc� iZd_lZ��Ijh^he`bl_evghklv� jZ[hq_]h� pbdeZ� g_� [he__� �� k�
h[_ki_qb\Z_l�khihklZ\bfmx�k�iZd_lbjmxs_c�fZrbghc�ijhba\h^bl_evghklv�
400±����miZdh\hd \�qZk. 
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3.1���=jmahaZo\Zlgu_�mkljhckl\Z 
 

>ey�h[_ki_q_gby�m^h[kl\Z��[_ahiZkghklb�\uiheg_gby�jZ[hl�ih]jmaqbdZ�
fb�b�ih\ur_gby�bo�ijhba\h^bl_evghklb�j_dhf_g^m_lky�bkihevah\Zlv�kf_g�
gu_�]jmahaZo\Zlgu_�mkljhckl\Z��jbkmghd�3.14). 

 

 
 

;hdh\h_�kf_s_gb_�dZj_ldb�\ijZ\h-\e_\h�h[_ki_qb\Z_l�\hafh`ghklv�gZb[he__�
dhfiZdlgh�b�lhqgh�kdeZ^bjh\Zlv�]jma 

  

 

GZdehgy_fu_�\beu�m^h[gu�\�bkihevah\Zgbb�b�iha\heyxl�mki_rgh�jZ[hlZlv�k�
dhgl_cg_jZfb��kuimqbfb�]jmaZfb�b�[j_\gZfb 

  

 

Iheghih\hjhlgu_��gZ�������\beu�h[_ki_qb\Zxl�m^h[gmx�b�[ukljmx�jZ[hlm�k�
dhgl_cg_jZfb�b�ki_pbZevgufb�_fdhklyfb 

   
<behqguc�ihabpbhg_j�Z\lhfZlbq_kdb�k^\b]Z_l-jZa^\b]Z_l�\beu��iha\heyy� 

jZ[hlZlv�k�ex[uf�lbihf�iZee_l�b�]jmah\ 
 

Jbkmghd�3.14 �gZqZeh� ± Kf_ggu_�]jmahaZo\Zlgu_�mkljhckl\Z�^ey�ih]jmaqbdh\ 
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Iheghih\hjhlguc��gZ�����) aZo\Zl�^ey�jmehgh\�[mfZ]b��;ukljhkt_fgh_�kh_^bg_�
gb_�iha\hey_l�lZd`_�bkihevah\Zlv�\behqguc�aZo\Zl 

 

 

 

Iheghih\hjhlguc��gZ�����) lxdh\�b�dbi��AZo\Zl�aZ`bfZ_l�lxdb�oehidZ��dZjlhg�
gu_�ysbdb�b�^j��;ukljhkt_fgh_�kh_^bg_gb_�iha\hey_l�lZd`_�bkihevah\Zlv�\b�

ehqguc�aZo\Zl 

  
;hdh\hc�iheghih\hjhlguc��gZ�����) \behqguc�aZo\Zl�kihkh[_g� 

ijb`bfZlv�]jma�k�^\mo�klhjhg�b�i_j_\hjZqb\Zlv�_]h�^ey�[he__�m^h[ghc�ih]jmadb 

   
Ijb`bfghc�iheghih\hjhlguc��gZ�����) \behqguc�aZo\Zl�iha\hey_l� 
i_j_f_sZlv�ex[u_�]jmau�[_a�iZee_l�b�ki_pbZevghc�miZdh\db 

 
Jbkmghd�3.14 �ijh^he`_gb_� ± Kf_ggu_�]jmahaZo\Zlgu_�mkljhckl\Z�^ey�ih]jmaqbdh\� 
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Ki_pbZevguc�aZo\Zl�^ey�[hq_d�h[_ki_qb\Z_l�[_ahiZkgmx�b�gZ^_`gmx�i_j_]jmadm�[hq_d 

 
 

 

AZo\Zl�^ey�[ehdh\�iha\hey_l�jZ[hlZlv�k�jZaebqgufb�[ehdZfb�b�dhjh[dZfb�[_a�iZee_l 

   

AZo\Zl�^ey�dZjlhgZ�b�[mfZ]b�aZ`bfZ_l�e_]dbc�]jma�k�^\mo�klhjhg��qlh�h[e_]qZ_l�
_]h�ljZgkihjlbjh\dm�b�ih]jmadm 

   
AZo\Zl�k�\_jogbf�ijb`bfhf�aZsbsZ_l�dhjh[db�k�[mluedZfb�beb�^jm]bf�]jmahf�

hl�jZa\Zeb\Zgby�b�h[_ki_qb\Z_l�gZ^_`gmx�i_j_\hadm 

 
;_a[ehqgZy�djZgh\Zy�klj_eZ�fh`_l�[ukljh�ijhba\h^blv�i_j_\hadm�]jmah\��^ey�

dhlhjuo�g_\hafh`gh�ijbf_g_gb_�iZee_l 
 

Jbkmghd�3.14 �hdhgqZgb_� ± Kf_ggu_�]jmahaZo\Zlgu_�mkljhckl\Z�^ey�ih]jmaqbdh\�
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3.1���Ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb� 
         lZjgh-miZdh\hqguo�]jmah\�djulh]h�ojZg_gby 
 

LZjgh-rlmqgu_�]jmau�\�ihjlZo�i_j_]jm`Zxlky�gZ�ki_pbZebabjh\Zgguo�
ijbqZeZo�k�bkihevah\Zgb_f�g_kdhevdbo� lbih\�IJF��ijbkihkh[e_gguo�^ey�
\uiheg_gby�hij_^_e_gguo�hi_jZpbc��GZebqb_�[hevrh]h�dhebq_kl\Z�fZrbg�
b�h[hjm^h\Zgby�^ey�\uiheg_gby�wlbo�hi_jZpbc�iha\hey_l�kha^Z\Zlv�jZagh�
h[jZagu_� ko_fu� f_oZgbabjh\Zgghc� i_j_]jmadb� lZjgh-rlmqguo� ]jmah\� \�
ihjlZo��H^gZdh� \h� \k_o� kemqZyo�gm`gh� klj_fblvky� hkms_kl\eylv� i_j_]jm�
ahqgu_�b� kdeZ^kdb_� hi_jZpbb� k�bkihevah\Zgb_f�fZdkbfZevgh�g_[hevrh]h 
dhebq_kl\Z�b�lbih\�fZrbg� 
GZb[hevr__�jZkijhkljZg_gb_�ihemqbeb�ko_fu�k�bkihevah\Zgb_f�ihj�

lZevguo�djZgh\��njhglZevgZy�fZrbgZ��b�ih]jmaqbdh\ �jbkmghd�3.15). 

2 4
5

3

1

:

:

:-:

3

 
Bkihevah\Zgb_� ijb\_^_gghc� ko_fu� iha\hey_l� \uihegylv� hi_jZpbb� dZd�

ih�ih]jmad_��lZd�b�ih�\u]jmad_�lZjgh-rlmqguo�]jmah\�\�km^Z� 

Jbkmghd�3.15 ± Ko_fZ�f_oZgbabjh�
\Zgghc�i_j_]jmadb�]jmah\�k�bkihev�
ah\Zgb_f�ihjlZevguo�djZgh\�b�

ih]jmaqbdh\� 
1 ± djZg�ihjlZevguc�we_dljbq_kdbc�  

2 ± ih]jmaqbd�ljxfguc��3 ± ih]jmaqbd�
kdeZ^kdhc��4 ± ih]jmaqbd�\Z]hgguc�� 

5 ± ih]jmahqguc�klhe 
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Ijb� \u]jmad_� ih]jmaqbd�� gZoh^ysbcky� \� ljxf_�� nhjfbjm_l� ih^t_f�
fZkkhc�������l��dhlhjuc�ihjlZevguf�djZghf�i_j_f_sZ_lky�gZ�ih]jmahq�
guc� klhe�� K� ih]jmahqgh]h� klheZ� \Z]hgguc� ih]jmaqbd� fh`_l� aZ]jm`Zlv�
]jma� \� \Z]hg��Ijb�g_h[oh^bfhklb�gZijZ\e_gby� ]jmaZ� \� kdeZ^� kdeZ^kdhc�
ih]jmaqbd�aZ[bjZ_l�]jma�k�ih]jmahqgh]h�klheZ�b�i_j_f_sZ_l�_]h�d�f_klm�
ojZg_gby��<gmljb� kdeZ^Z� jZ[hlZxl� kdeZ^kdb_� ih]jmaqbdb�� dhlhjuc� \u�
ihegyxl� jZ[hlu� ih� i_j_f_s_gbx� ]jmah\� \gmljb� kdeZ^Z� b� aZ]jm`Zxl�
]jmau�\�\Z]hgu� 
Ijb� g_h[oh^bfhklb� agZqbl_evgh]h� gZdhie_gby� ]jmah\� j_dhf_g^m_lky�

bkihevah\Zlv� ko_fm�� ijb\_^_ggmx� gZ� jbkmgd_� 3.16�� Ihke_^h\Zl_evghklv�
\uiheg_gby�hi_jZpbc�ZgZeh]bqgZ�ko_f_��ijb\_^_gghc�gZ�jbkmgd_�3.17��=jm�
ah\hc�ebnl�bkihevam_lky�^ey�f_`wlZ`gh]h�i_j_f_s_gby�]jmah\� 

2 4
5

3

1

:

:

:-:

3

3

3

6

6

3

 
Ijb�\u]jmad_�]jmah\�ba�km^gZ�ih]jmaqbd�nhjfbjm_l�ih^t_f��ihjlZevguc�

djZg�i_j_f_sZ_l�]jma�gZ�ih]jmahqguc�klhe��^Ze__�ih]jmaqbd�fh`_l� aZ]jm�
`Zlv�]jma�\�\Z]hgu��gZoh^ysb_ky�\�ijh_f_�ihjlZeZ�djZgZ��beb�i_j_f_sZlv�
]jmau� d� ]jmah\hfm� ebnlm�� dhlhjuc� i_j_]jm`Z_l� ih]jmaqbd� k� ]jmahf� gZ�
hij_^_e_gguc�wlZ`�b�]jma�mklZgZ\eb\Z_lky�\�rlZ[_ev�beb�kl_eeZ`�\�khhl�
\_lkl\bb�k�gZagZq_gb_f� 
Ijb�aZ]jmad_�km^gZ�\k_�i_j_qbke_ggu_�hi_jZpbb�\uihegyxlky�\�h[jZl�

ghf�ihjy^d_� 

Jbkmghd������± Ko_fZ�f_oZgbabjh\Zgghc� 
i_j_]jmadb�]jmah\�k�bkihevah\Zgb_f�ihjlZevguo�djZgh\��
ih]jmaqbdh\�ijb�agZqbl_evghf�gZdhie_gbb�]jmah\� 

1 ± djZg�ihjlZevguc�we_dljbq_kdbc��2 ± ih]jmaqbd�ljxfguc�� 
3 ± ih]jmaqbd�kdeZ^kdhc��4 ± ih]jmaqbd�\Z]hgguc�� 

5 ± ih]jmahqguc�klhe��6 ± ]jmah\hc�ebnl 
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3.2 F_lZeeu��f_lZeebq_kdb_�ba^_eby�� 
      ly`_eh\_kgu_�b�^ebgghf_jgu_�]jmau 
 

3.2���KdeZ^u�b�mkeh\by�jZaf_s_gby�b�ojZg_gby�]jmah\�gZ�gbo 
 

KdeZ^�ij_^klZ\ey_l�ba�k_[y�hldjulmx�iehsZ^dm�k�ZknZevlh\uf�beb�Zk�
nZevlh[_lhgguf�ihdjulb_f��IehsZ^d_�ijb^Z_lky�mdehg���Å�hl�k_j_^bgu�d�
djZyf��Ih�[hdZf�iehsZ^db�mklZgZ\eb\Zxlky�^j_gZ`gu_�dZgZ\u�^ey�hl\h^Z�
^h`^_\uo�b�lZeuo�\h^�b�ijb^Zxl�mdehg���Å��\dexqZy�\�h[smx�k_lv�\h^h�
hl\h^Z�� GZ� iehsZ^dZo� ij_^mkfZljb\Zxlky� aZ_a^u� ^ey� Z\lhfh[be_c� q_j_a�
19 f�ijb�jZ[hl_�fhklh\uo�djZgh\�b����f�± ^ey�klj_eh\uo�djZgh\�gZ�`_e_a�
gh^hjh`ghf�oh^m� 
Ko_fu� jZaf_s_gby�gZ� kdeZ^_�f_lZeeZ�b�f_lZeehijhdZlZ�ijb\_^_gu� gZ�

jbkmgd_�������Z�`_e_ah[_lhgguo�ba^_ebc�± gZ�jbkmgd_������ 
F_lZeeu� b�f_lZeehba^_eby� ojZgyl�gZ� hldjuluo� iehsZ^dZo�ih� khjlZf��

jZaf_jZf� b� ijhnbeyf� \� rlZ[_eyo� beb� gZ� kl_eeZ`Zo�� IjhnbevgZy� klZev�
djmiguo�k_q_gbc�b�j_evku�mdeZ^u\Zxl�\�rlZ[_ey�\ukhlhc�^h��±��f��rbjb�
gZ�rlZ[_ey�± 4±��f��RlZ[_ey�jZaf_sZxl�gZ�^_j_\ygguo�ih^deZ^dZo�lhesb�
ghc�g_�f_g__����kf� 

Jbkmghd������± Ko_fZ�f_oZgbabjh\Zgghc�i_j_�
]jmadb�lZjgh-rlmqguo�]jmah\�k�bkihevah\Zgb_f�

ihjlZevguo�djZgh\��ih]jmaqbdh\� 
b�fgh]hwlZ`gh]h�kdeZ^Z� 

1 ± djZg�ihjlZevguc�we_dljbq_kdbc��2 ± ih]jmaqbd�
ljxfguc; 3 ± ih]jmaqbd�kdeZ^kdhc�� 

4 ± ih]jmaqbd�\Z]hgguc��5 ± ih]jmahqguc�klhe� 
 6 ± ]jmah\hc�ebnl 
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Jbkmghd�3.18 ± Ko_fu�jZaf_s_gby�gZ�
kdeZ^_�f_lZeeZ�b�f_lZeehijhdZlZ� 

Z ± f_edhkhjlguc�f_lZee�b�f_lZeebq_kdbc�ebkl�\�
kl_eeZ`Zo��[ ± ijhnbebjh\Zgguc�ebkl�b�r\_ee_j��
\ ± ZjfZlmjgZy�k_ldZ�\�rlZ[_eyo�b�ljm[u�fZeh]h�
^bZf_ljZ����±����ff���] ± f_lZeebq_kdb_�[Zedb 

 

 

Z) 

[) 

\) 

]) 
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Jbkmghd�3.19 �gZqZeh��± Ko_fu�jZaf_s_gby�gZ�kdeZ^_�`_e_ah[_lhgguo�ba^_ebc� 

Z ± dhehggu��[ ± [Zedb��jb]_eb��ijh]hgu��\ ± \_glbeypbhggu_�[ehdb��] ± `_e_ah[_lhggu_�k\Zb 
 

 
 

 
 

 

]) \) 

[) 

Z) 
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Jbkmghd�3.19 �hdhgqZgb_� ± Ko_fu�jZaf_s_gby�gZ�kdeZ^_�`_e_ah[_lhgguo�ba^_ebc� 

^ ± e_klgbqgu_�iehsZ^db��_ ± ieblu�i_j_djulby��` ± e_klgbqgu_�fZjrb�� 
a ± e_klgbqgu_�fZjrb�k�ihemiehsZ^dZfb 

 

^) 

_) 

`) 
a) 
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Ebklh\mx�klZev�ojZgyl�\�rlZ[_eyo�beb�gZ�kl_eeZ`Zo�k�hihjgufb�klhc�
dZfb�gZ�j_[jh��qlh�h[_ki_qb\Z_l�emqr__�bkihevah\Zgb_�iehsZ^b�hldjulhc�
iehsZ^db��:jfZlmjgZy�klZev�mdeZ^u\Z_lky�ih�khjlZf_glZf�\�rlZ[_ey�\ukh�
lhc��±����f� 
Qm]mggh_�nZkhggh_�eblv_�b� ljm[u�[hevrbo�^bZf_ljh\�jZkiheZ]Zxl�gZ�

hldjuluo�iehsZ^dZo�ih�khjlZf��jZaf_jZf�b�nhjf_�\�rlZ[_eyo�\ukhlhc�^h�
����f��Qm]mggu_�ljm[u�mdeZ^u\Zxl�\�3±4 yjmkZ�ijyfufb�jy^Zfb�k�^_j_\yg�
gufb�ijhdeZ^dZfb�f_`^m�yjmkZfb�beb�\�de_ldb�k�q_j_^h\Zgb_f�jZkljm[h\�\�
jZagu_�klhjhgu� 
=hlh\u_�f_lZeebq_kdb_�dhgkljmdpbb�kdeZ^bjmxl�gZ�hldjuluo�iehsZ^�

dZo�\�rlZ[_ey��\ukhlZ�dhlhjuo�g_�^he`gZ�ij_\urZlv���f��F_`^m�rlZ[_ey�
fb�hklZ\eyxl�ijhoh^u�rbjbghc�g_�f_g__�����f��Ijb�ojZg_gbb�dhgkljmdpbc�
\� \_jlbdZevghf�iheh`_gbb�ijhlb\� dZ`^h]h�rlZ[_ey� mklZgZ\eb\Zxl� hihj�
gu_�klhe[u�q_j_a��±��f�^jm]�hl�^jm]Z� 

 
������Ih]jmahqgh-\u]jmahqgu_�fZrbgu�b�]jmahaZo\Zlgu_�mkljhckl\Z 
 

<� dZq_kl\_� njhglZevguo� kj_^kl\� f_oZgbaZpbb�� h[_ki_qb\Zxsbo� i_j_�
]jmahqgu_�jZ[hlu�ih�\ZjbZglZf��©km^gh�± \Z]hgª, ©km^gh�± kdeZ^ª, ©kdeZ^�± 
km^ghª, ©\Z]hg�± km^ghª��fh]ml�bkihevah\Zlvky�ihjlZevgu_�djZgu��klj_eh�
\u_� djZgu� k� [ZeZgkbjhf�� dhaeh\u_� dhgkhevgu_� djZgu�� fhklh\u_� djZgu�
hihjgh]h�lbiZ�k�dhgkhevghc�wklZdZ^hc�gZ^�ijbqZehf��i_j_]jm`Zl_eb��km^h�
\u_��ieZ\mqb_�djZgu� 
=jmah\u_�hi_jZpbb� \� lueh\hc�qZklb�ihjlZ�fh]ml� \uihegylvky� k�ihfh�

svx�ihjlZevguo� dhaeh\uo��fhklh\uo��klj_eh\uo�djZgh\��fZeh]Z[Zjblguo�
b�djmigh]Z[Zjblguo�we_dljh- b�Z\lhih]jmaqbdh\�k�njhglZevguf�b�[hdh\uf�
jZkiheh`_gb_f�]jmahaZo\Zlguo�mkljhckl\� 
Ebklh\hc�f_lZee�i_j_\hayl�\�iZqdZo��ihrlmqgh�b�\�jmehgZo��IZqdb�f_lZe�

eZ� i_j_f_sZxl� ih]jmaqbdZfb� k� bkihevah\Zgb_f� \behqguo� aZo\Zlh\�� Z� djZ�
gu ± k�ihfhsvx�klj_eh\hc�ih^\_kdb��>ey�i_j_]jmadb�ebklh\hc�klZeb�ijbf_�
gyxl� ihebkiZklgu_�� wdkp_gljbdh\u_� b� k� ih\hjhlgufb� eZiZfb� aZo\Zlu� b�
we_dljhfZ]gblu��IZd_lu�ebklh\hc�klZeb�i_j_]jm`Zxl�ijb�ihfhsb�dhf[bgb�
jh\Zggh]h�aZo\ZlZ��KlZev�\�jmehgZo�i_j_]jm`Zxl�k�ihfhsvx�djZgh\��bkihev�
amy�ki_pbZevgu_�aZo\Zlu� 
>ey� i_j_]jmadb�f_lZeeh]jmah\� \� k\yadZo� �m]hehd��r\_ee_j�� ^\mlZ\j�� lZ\j��

nZkhggu_�ijhnbeb��ZjfZlmjgZy�klZev��ljm[u�^bZf_ljhf�^h�����ff��bkihevamxl�
klZevgu_�kljhiu�k�ljZ\_jkZfb��we_ljhfZ]gblu��Wlb�]jmau�bf_xl�^ebgm�hl���^h�
���f�b�fZkkm�h^gh]h�f_klZ�hl�����d]�^h����l��Ljm[u�^bZf_ljhf�[he__�����ff�
fh]ml�i_j_]jm`Zlvky�k�bkihevah\Zgb_f�Z\lhfZlbq_kdbo�aZo\Zlh\� 

 
3.2.3 Ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb 
 

>ey�rlmqguo� ]jmah\� hldjulh]h� ojZg_gby� gZb[hevr__� jZkijhkljZg_gb_� \�
j_qguo�ihjlZo�ihemqbeb�ko_fu�k�ihjlZevgufb�djZgZfb ]jmahih^t_fghklvx�
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������lhgg��dhlhju_�fh]ml�bkihevah\Zlvky�\�dZq_kl\_�njhglZevguo�b�lueh\uo�
fZrbg��jbkmghd�3.20).  
Dhaeh\u_�djZgu�\�lueh\hc�qZklb�mklZgZ\eb\Zxlky ijb�g_h[oh^bfhklb�m\_�

ebq_gby�kdeZ^kdhc�iehsZ^b��Ijb�wlhf�m\_ebqb\Z_lky�h[t_f�]jmahi_j_jZ[hldb� 
Ko_fZ� h[_ki_qb\Z_l� i_j_]jma� ih� \ZjbZglZf�� ©km^gh� ± \Z]hgª; ©km^gh� ± 

kdeZ^ª; ©kdeZ^� ± kdeZ^ª; ©kdeZ^� ± \Z]hgª; ©\Z]hg� ± kdeZ^ª; ©kdeZ^� ± km^ghª; 
©\Z]hg�± km^ghª. 

 
 

Jbkmghd�3.20 ± Ko_fZ�f_oZgbaZpbb�i_j_]jmadb�rlmqguo�]jmah\�k�bkihevah\Zgb_f�
ihjlZevguo�djZgh\ 

 

GZ�ijbqZeZo�k�[hevrbf�]jmahh[hjhlhf�^ey�h[kem`b\Zgby�lueh\hc�qZklb�
kdeZ^Z�mklZgZ\eb\Zxl�dhaeh\u_�b�ihjlZevgu_�djZgu� �jbkmghd�3.21), fh]ml�
bkihevah\Zlvky�djmigh]Z[Zjblgu_�Z\lhih]jmaqbdb��klj_eh\u_�djZgu� 

 

Jbkmghd�3.21 ± Ko_fZ�f_oZgbaZpbb�i_j_]jmadb�rlmqguo�]jmah\ 
 

Bkihevah\Zgb_�lueh\uo�fZrbg�lj_[m_l�[hevr_]h�qbkeZ�h[kem`b\Zxs_�
]h�i_jkhgZeZ�b�jZ[hqbo��ijhf_`mlhqghc�i_j_^Zqb�]jmaZ�k�h^gbo�fZrbg�gZ�
^jm]b_�� qlh� kgb`Z_l� wnn_dlb\ghklv� bkihevah\Zgby�i_j_]jmahqgh]h� h[hjm�
^h\Zgby��m\_ebqb\Z_l�h[t_f�]jmahi_j_jZ[hldb�b�k_[_klhbfhklb�i_j_]jmahq�
guo�jZ[hl��Ihwlhfm�g_h[oh^bfh�kha^Z\Zlv�ko_fu��\�dhlhjuo�\k_�hi_jZpbb�
\uihegy_l�h^gZ�fZrbgZ� 
?keb g_h[oh^bfh bf_lv� kdeZ^u� agZqbl_evguo� jZaf_jh\, ijbf_gy_lky�

ko_fZ�k�bkihevah\Zgb_f�fhklh\uo�djZgh\��ih]jmaqbdh\ �jbkmghd�3.22). 
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Jbkmghd������± Ko_fZ�f_oZgbaZpbb�k�fhklh\ufb�djZgZfb�b�ih]jmaqbdZfb 
 

>ZggZy� ko_fZ� fh`_l� [ulv� bkihevah\ZgZ� ^ey� ijhba\h^kl\Z� i_j_]jmahq�
guo�jZ[hl�ih�ex[hfm�\ZjbZglm��=jma�ba�km^gZ�fh`_l�i_j_f_sZlvky�djZghf�
\�ex[mx�lhqdm�^Zgghc�k_dpbb�kdeZ^Z�beb�\�\Z]hg�b�Z\lhfh[bev��>hklhbg�
kl\Z�ko_fu��\k_�hi_jZpbb�\uihegy_l�lhevdh�h^gZ�fZrbgZ�[_a�ijhf_`mlhq�
ghc�i_j_^Zqb�]jmaZ��jZpbhgZevgh�bkihevam_lky�iehsZ^v�kdeZ^Z��lZd�dZd�g_�
gm`gu� ijh_a^u� ^ey� fZrbg� gZihevgh]h� ljZgkihjlZ�� ko_fZ� ijbkihkh[e_gZ�
^ey�^bklZgpbhggh-Z\lhfZlbq_kdh]h�mijZ\e_gby��k_[_klhbfhklv�i_j_]jmahq�
ghc� hi_jZpbb� kgb`Z_lky� \� ���±���� jZaZ� ih� kjZ\g_gbx� k� i_j_]jmadhc� ihj�
lZevgufb� djZgZfb�� G_^hklZlhd� ko_fu� ± g_h[oh^bfhklv� \� bkihevah\Zgbb�
ih]jmaqbdh\�ijb�i_j_f_s_gbb�]jmaZ�ba�h^ghc�k_dpbb�\�^jm]mx�b�kgb`_gb_�
ijhba\h^bl_evghklb�djZgh\�ijb�[hevrhc�]em[bg_�kdeZ^h\� 
>ey�i_j_]jmadb�djmigh]Z[Zjblguo�]jmah\�ijbf_gyxlky�ko_fu�k�^\mfy�

dhaeh\ufb�djZgZfb�[hevrhc�]jmahih^t_fghklb��jbkmghd�3.23). 
<�wlhf�kemqZ_�ijbqZe�mkljZb\Zxl�k�^\mfy�ibjkZfb��gZ^\h^gufb�wklZdZ�

^Zfb���f_`^m�dhlhjufb�klZ\yl�\u]jm`Z_fh_�km^gh��<^hev�ijbqZeZ�k�h[_bo�
klhjhg� ijheh`_gu� j_evkh\u_� imlb�� ih dhlhjuf�� i_j_dju\Zy� km^gh�� i_j_�
f_sZxlky�^\Z�dhaeh\uo�djZgZ��Ijb�i_j_]jmad_�^ebgghf_jgh]h�h[hjm^h\Z�
gby�k�[hevrhc�fZkkhc�djZgu�jZ[hlZxl�kiZj_ggh��i_j_f_sZy�]jma�gZ^�km^�
ghf��Z�aZl_f�± gZ�[_j_]�\�kdeZ^�beb�\�h[jZlghf�gZijZ\e_gbb� 
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GZ�ijbklZgyo�b�gZ�ijbqZeZo�ijhfure_gguo�ij_^ijbylbc�k�g_[hevrbf�
]jmahh[hjhlhf�ijbf_gyxl� ko_fu�f_oZgbaZpbb� k�ieZ\mqbfb�� km^h\ufb��
ig_\fhdhe_kgufb��]mk_gbqgufb��gZ�j_evkh\hf�oh^m�djZgZfb. 

 

 
 

Jbkmghd������± Ko_fZ�f_oZgbaZpbb�i_j_]jmadb�ly`_eh\_kguo�]jmah\� 
k�bkihevah\Zgb_f�dhaeh\uo�djZgh\ 

IjbqZeu�k�ieZ\mqbfb�djZgZfb�h[uqgh�jZkiheZ]Zxl�m�hldhkgh]h�[_j_]Z��jb�
kmghd�3.24). 

 

 

Jbkmghd�3.24 ± Ko_fZ�
f_oZgbaZpbb�i_j_]jmadb�
k�bkihevah\Zgb_f� 
ieZ\mq_]h�djZgZ 
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?keb�g_evay�h[_ki_qblv�g_ihkj_^kl\_ggmx�i_j_^Zqm�]jmaZ�djZghf�gZ�[_�
j_]��lh�\�dZq_kl\_�kdeZ^Z�bkihevamxl�klh_qgh_�km^gh�beb�ihglhg��>ey�k\yab�
ihglhgZ� k� [_j_]hf� mklZgZ\eb\Zxl� ki_pbZevguc� kh_^bgbl_evguc� fhkl�� ih�
dhlhjhfm�fZrbgu�fh]ml�aZoh^blv�g_ihkj_^kl\_ggh�gZ�ihglhg� 
:gZeh]bqgh� mkljZb\Zxl� ijbqZeu� ^ey� km^h\�� h[hjm^h\Zgguo� km^h\ufb�

djZgZfb� 
>ey� i_j_]jmadb� dZlmqbo� ]jmah\� �Z\lhfh[be_c�� ljZdlhjh\� ijbp_ih\��

mkljZb\Zxlky�ki_pbZevgu_�ijbqZeu��jbkmghd��������=jma�k�km^gZ�gZ�[_j_]�b�
gZh[hjhl�i_j_f_sZ_lky�ly]ZqZfb�beb�kh[kl\_gguf�oh^hf� 

 
 
GZ�ijbqZe_�mklZgh\e_g�ih^t_fguc�fhkl�1��ieZlnhjfZ�dhlhjh]h�ih^gb�

fZ_lky�b�himkdZ_lky�ijb�ihfhsb�we_dljbq_kdhc�e_[_^db�4��Ih�f_j_�baf_g_�
gby�hkZ^db�km^gZ�ih^t_fguc�fhkl�himkdZ_lky�beb�ih^gbfZ_lky��qlh�iha\h�
ey_l�kh\f_sZlv�_]h�ieZlnhjfm�k�iZem[hc�h[jZ[Zlu\Z_fh]h�km^gZ��Iheh`_�
gb_�kt_a^gh]h�dhkydZ�3 j_]mebjm_lky�e_[_^dhc�2. 

 
3.3 =jmau��i_j_\habfu_�\�dhgl_cg_jZo 
 

3.3.1 KdeZ^u�b�mkeh\by�jZaf_s_gby�b�ojZg_gby�]jmah\�gZ�gbo 
 

KdeZ^u� ij_^klZ\eyxl� kh[hc� hldjulu_� iehsZ^db��Ihdjulb_� iehsZ^hd�
fh`_l�[ulv�ZknZevlh\uf�b�ZknZevlh[_lhgguf� 
IehsZ^d_�ijb^Z_lky�mdehg�hl�k_j_^bgu�d�djZyf���Å��Ih�[hdZf�iehsZ^�

db�mkljZb\Zxl�^j_gZ`gu_�dZgZ\u�^ey�hl\h^Z�^h`^_\uo�b�lZeuo�\h^�b�ijb�
^Zxl�mdehg���Å��\dexqZy�\�h[smx�k_lv�\h^hhl\h^Z� 

4 

3 

2 

1 

Jbkmghd������± Ko_fZ�
f_oZgbaZpbb�i_j_]jmadb�

dZlmqbo�]jmah\ 
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Dhgl_cg_ju�gZ�iehsZ^d_�mklZgZ\eb\Zxl�^\_jyfb�^jm]�d�^jm]m�dhfie_d�
lZfb� �]jmiiZfb���F_`^m� djmighlhggZ`gufb� dhgl_cg_jZfb� ^he`gu� [ulv�
aZahju�����f��f_`^m�dhfie_dlZfb�± 0,6 f� 
GZ�iehsZ^dZo�ij_^mkfZljb\Zxl�ijhlb\hih`Zjgu_�jZaju\u�q_j_a�dZ`�

^u_�����f�b�ihi_j_qgu_�aZ_a^u�^ey�Z\lhfh[be_c�q_j_a����f�ijb�jZ[hl_�fh�
klh\uo�djZgh\�b����f�± ^ey�djZgh\�gZ�`_e_agh^hjh`ghf�oh^m��RbjbgZ�jZa�
ju\h\�b�ijh_a^h\�± ��f� 

 
3.3.2 Ih]jmahqgh-\u]jmahqgu_�fZrbgu�b�]jmahaZo\Zlgu_�mkljhckl\Z 
 

<� dZq_kl\_� njhglZevguo� i_j_]jmahqguo� fZrbg� fh]ml� bkihevah\Zlvky�
ihjlZevgu_�dhgl_cg_jhi_j_]jm`Zl_eb��ihjlZevgu_�djZgu��klj_eh\u_�djZgu. 
Ijb�i_j_]jmad_�dhgl_cg_jh\�ijbf_gyxlky�dhaeh\u_��fhklh\u_��klj_eh\u_�

djZgu�� djmigh]Z[Zjblgu_� Z\lhih]jmaqbdb� njhglZevgu_� �k� ]jmahih^t_fghc�
jZfhc��klj_ehc���[hdh\u_��dhgl_cg_jh\hau��dhgl_cg_jh\hau-rlZ[_e_ju� 
AZ]jmadZ-\u]jmadZ� ]jmah\� \� dhgl_cg_ju� \uihegy_lky�fZeh]Z[Zjblgufb�

Z\lhih]jmaqbdZfb��l_e_`dZfb� 
Ijb�i_j_\had_�]jmah\�gZ�jZkklhygb_�f_g__����df�beb�ijb�h[t_f_�ih]jm�

ahqgh-\u]jmahqguo� jZ[hl� f_g__� �� l� \� kmldb� p_e_khh[jZagh� bkihevah\Zlv�
Z\lhfh[beb-kZfhih]jmaqbdb��Ijb�wlhf�^hklb]Z_lky�agZqbl_evguc�wdhghfb�
q_kdbc�wnn_dl�ih�kjZ\g_gbx�k�\ZjbZglhf�bkihevah\Zgby�klZpbhgZjguo�beb�
i_j_^\b`guo�kj_^kl\�f_oZgbaZpbb�b�h[uqgh]h�Z\lhfh[bevgh]h�ih^\b`gh�
]h� khklZ\Z�� :\lhfh[beb-kZfhih]jmaqbdb� g_aZf_gbfu� \� lhf� kemqZ_�� dh]^Z�
imgdlu�ih]jmadb-\u]jmadb�g_�h[hjm^h\Zgu�kj_^kl\Zfb�f_oZgbaZpbb� 
>ey�i_j_]jmadb�djmighlhggZ`guo�dhgl_cg_jh\�ijbf_gyxl�ki_pbZevgu_�

dhaeh\u_�djZgu� ]jmahih^t_fghklvx�gZ� aZo\Zl_� ���� ���b� ��� l�� k�ijhe_lZfb�
�����������b����f�b�^ebghc�dhgkhe_c����������b�����f�� 
>ey�i_j_]jmadb�djmighlhggZ`guo�dhgl_cg_jh\�fZkkhc�[jmllh��������b����l�

bkihevamxl�Z\lhfZlbq_kdbc�dhgl_cg_jguc�aZo\Zl��ij_^gZagZq_gguc�^ey�hkgZ�
s_gby�ki_pbZevgh]h�dhaeh\h]h�djZgZ�]jmahih^t_fghklvx����l��AZo\Zl�dj_iblky�
d�]jmahih^t_fghfm�f_oZgbafm�djZgZ�gZ�dZgZlZo�k�ihfhsvx�ihebkiZklghc�kb�
kl_fu��khklhbl�ba�lj_o�`_kldbo�jZf��GZ�\_jog_c�[ehdh\hc�jZf_�mklZgh\e_gu�
f_oZgbafu� ^_finbjh\Zgby� ]jmaZ�� f_oZgbaf� \jZs_gby� k� hihjgh-ih\hjhlguf�
rZjbdh\uf� mkljhckl\hf� b� maeu� aZdj_ie_gby� dZgZlh\��GZ� kj_^g_c� aZo\Zlghc�
jZf_�ih�m]eZf�mklZgh\e_gu�q_luj_�aZo\Zlgu_�]heh\db�k�ih\hjhlgufb�dmeZqdZ�
fb��q_luj_�`_kldb_�gZijZ\eyxsb_�^ey�p_gljbjh\Zgby�aZo\ZlZ��<lhjZy�aZo\Zl�
gZy�jZfZ�[Zehqghc�k\Zjghc�dhgkljmdpbb�ij_^gZagZq_gZ�^ey�jZ[hlu�k�djmigh�
lhggZ`gufb� dhgl_cg_jZfb�fZkkhc� [jmllh� ��� l��HgZ� bf__l� ih� m]eZf� q_luj_�
aZo\Zlgu_�]heh\db��q_luj_�p_gljbjmxsb_�eZiu��kh[kl\_ggmx�]b^jhgZkhkgmx�
kbkl_fm�k�ZiiZjZlmjhc��\hk_fv�nblbg]h\�^ey�ijbkh_^bg_gby�d�kj_^g_c�aZo\Zl�
ghc�jZf_�b�dhg_qguc�\udexqZl_ev�k�]jmabdhf�^ey�Z\lhfZlbq_kdh]h�i_j_\h^Z�
f_oZgbafZ� ih^t_fZ�gZ�ihkZ^hqgmx� kdhjhklv�ijb� khijbdhkgh\_gbb� ]jmabdZ� k�
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dhgl_cg_jhf��Ih^ZqZ�we_dljhwg_j]bb�hkms_kl\ey_lky�]b[dbf�dZ[_e_f�kh�rl_i�
k_evguf� kh_^bg_gb_f�� DZ`^Zy� p_gljbjmxsZy� eZiZ� bf__l� bg^b\b^mZevguc�
ijb\h^�� dhlhjuc� mklZgZ\eb\Z_lky� gZ� djurd_� aZo\Zlghc� ]heh\db�� Ih^t_f� b�
himkdZgb_�eZi�hkms_kl\ey_lky�k�ihfhsvx�]b^jhpbebg^jZ� 
>ey� dhgl_cg_jguo� imgdlh\� ijbgyl� mgbnbpbjh\Zgguc� aZo\Zl� �kij_^_j��

JIQ��jbkmghd�3.26���Hg khklhbl�ba�^\mo�`_kldbo�jZf��h^gZ�ba�dhlhjuo�ij_^�
gZagZq_gZ�^ey�i_j_]jmadb�dhgl_cg_jh\�fZkkhc����l��Z�^jm]Zy�± ���l��>ey�i_j_�
]jmadb�dhglj_cg_jh\�fZkkhc����l�i_j\Zy�jZfZ�mklZgZ\eb\Z_lky�gZ�\lhjmx�b�
kh_^bgy_lky�k�g_c�k�ihfhsvx�ih\hjhlguo�dmeZqdh\��Kij_^_j�ij_^gZagZq_g�
^ey�bkihevah\Zgby�k�dhaeh\ufb�djZgZfb�DD-����D-���G� 
 

 
JZa^\b`ghc�kij_^_j�dhgkljmdpbb�<GBBILfZrZ�khklhbl�ba�jZfu��ih^�

\_r_gghc�gZ�q_luj_o�[ehdZo��GZ�jZf_�mklZgh\e_gZ�ih\hjhlgZy�ieZlnhjfZ�k�
ijb\h^hf��h[_ki_qb\Zxsbf�qZklhlm�\jZs_gby���h[�fbg� 
Ih\hjhlgZy�qZklv�kij_^_jZ�khklhbl�ba�l_e_kdhibq_kdhc�jZfu��ih�dhlhjhc�

i_j_f_sZxlky�dZj_ldb�k�aZo\Zlgufb�[ZedZfb��Hgb�kgZ[`_gu�aZihjgufb�aZf�
dZfb�k�dmeZqdZfb��\\h^bfufb�\�nblbg]b�dhgl_cg_jh\��b�p_gljbjmxsbfb�eZ�
iZfb��<j_fy�jZa^\b`db jZfu�khklZ\ey_l���k��H[sZy�fhsghklv�ijb\h^Z�aZo\Z�
lZ�± ���d<l��MijZ\e_gb_�kij_^_jZfb�± ^bklZgpbhggh_�ba�dZ[bgu�fZrbgbklZ� 
Ijb\h^� aZihjguo� mkljhckl\� ± we_dljbq_kdbc�� ig_\fZlbq_kdbc� beb� ]b^�

jZ\ebq_kdbc��DmeZqdb��\\_^_ggu_�\�nblbg]b��aZfudZxlky�\h�\j_fy�i_j_]jma�

Jbkmghd����� ± Kij_^_ju��
Z ± `_kldhc�dhgkljmdpbb�� 

[ ± k�ih^\b`gufb�aZo\ZlZfb�� 
1 ± p_gljbjmxsb_�eZiu�� 

2 ± jZfZ��3 ± dZj_ldZ�� 
4 ± f_oZgbaf�ih\hjhlZ�� 

5 ± l_e_kdhibq_kdZy�jZfZ�� 
6 ± aZo\Zlgu_�[Zedb 

Z) 

[) 
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db�dhgl_cg_jZ��Gb�h^bg�ba�q_luj_o�dmeZqdh\�g_�fh`_l�hldju\Zlvky�beb�aZib�
jZlvky�jZa^_evgh��ij_`^_�q_f�hgb�\k_�g_�ijbfml�nbdkbjh\Zggu_�iheh`_gby��
Ihke_�wlh]h�aZ]hjZ_lky�eZfihqdZ�gZ�jZf_�kij_^_jZ�beb�\�dZ[bg_�fZrbgbklZ��
qlh�kem`bl�fZrbgbklm�kb]gZehf�h�\hafh`ghklb�ih^t_fZ�dhgl_cg_jZ��K�gZqZ�
ehf�ih^t_fZ�dhgl_cg_jZ�\k_�dmeZqdb�aZibjZxlky�lZdbf�h[jZahf��qlh�bo�g_ev�
ay�hldjulv� kemqZcgh��;ehdbjh\hqgh_�mkljhckl\h�bkdexqZ_l�ih^t_f�dhgl_c�
g_jZ�ijb�g_ijZ\bevghf�_]h�aZo\Zl_��<j_fy�i_j_]jmadb�dhgl_cg_jZ�kij_^_jhf�
aZgbfZ_l� ijbf_jgh� ��� k�� AZ� jm[_`hf� bf_xlky� djZgu� k�`_kldhc� ih^\_kdhc�
kij_^_jZ�gZ�ih\hjhlghc�dhehgg_�l_e_`db�hihjgh]h�lbiZ��Ih^gbfZ_fuc�dhg�
l_cg_j�fh`_l�[ulv�ih\_jgml�\�]hjbahglZevghc�iehkdhklb�\�ex[h_�iheh`_gb_��
Mkljhckl\h�`_kldhc�k\yab�m\_ebqb\Z_l�_]h�fZkkm� 
Fhklh\u_�djZgu�iha\heyxl�i_j_dju\Zlv�agZqbl_evgu_�ijhe_lu��jZkih�

eZ]Zy�iehsZ^db�iZjZee_evgh�^jm]�^jm]m��bkihevamy�h^gm�wklZdZ^m�^ey�^\mo�
djZgh\�� H^gZdh� mkljhckl\h� wklZdZ^u� ijb� agZqbl_evghc� ^ebg_� iehsZ^db�
h[oh^blky�^hjh]h�b�aZljm^gy_l�i_j_^\b`_gb_�Z\lhfh[be_c� 
GZjy^m� k� ly`_eufb� djZgh\ufb� mklZgh\dZfb� gZ� j_evkh\hf� oh^m� \kz 

[hevr__� jZkijhkljZg_gb_� ihemqZxl� fh[bevgu_� b� h[e_]q_ggu_� kj_^kl\Z�
f_oZgbaZpbb��Wlh�dhaeh\u_�djZgu�gZ�ig_\fhoh^m��Z\lhih]jmaqbdb�k�njhg�
lZevguf� b� [hdh\uf� jZkiheh`_gb_f� ]jmahaZo\Zlgh]h� hj]ZgZ� �\behqgh]h��
\_jog_]h� aZo\ZlZ�� gb`g_]h� aZo\ZlZ��� dhgl_cg_jh\hau� b� dhgl_cg_jh\hau-
rlZ[_e_ju� 

 
3.3.3 Ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb 
 

I_j_]jmadZ�dhgl_cg_jh\�\�ihjlZo�fh`_l�ijhba\h^blvky�k�bkihevah\Zgb_f�
ko_f��ijb\_^_gguo�^ey�jZ[hlu� k� ly`_eh\_kgufb� ]jmaZfb�hldjulh]h ojZg_�
gby�� L_ogheh]by� \uiheg_gby� hi_jZpbc�� \hafh`ghklb�� ^hklhbgkl\Z� b� g_^h�
klZldb�[m^ml�l_ `_��qlh�b�^ey�ly`_eh\_kguo�]jmah\� 
Ko_fu�f_oZgbaZpbb�k�wklZdZ^Zfb�^ey�i_j_]jmadb�dhgl_cg_jh\�klZgh\ylky�

[he__�kh\_jr_ggufb�ijb�aZf_g_�fhklh\uo�djZgh\�k�]b[dhc�ih^\_kdhc�]jmah�
aZo\Zlguo� mkljhckl\� fhklh\ufb� djZgZfb-rlZ[_e_jZfb� k� l_e_kdhibq_kdhc�
dhehgghc� b� Z\lhfZlbq_kdbfb� ]jmahaZo\Zlgufb� mkljhckl\Zfb��Wlh�iha\hebl�
Z\lhfZlbabjh\Zlv�ijhp_kk�i_j_f_s_gby�dhgl_cg_jh\� 
<� jZ\guo� mkeh\byo� ijhba\h^bl_evghklv� djZgZ-rlZ[_e_jZ� k� Z\lhfZlbq_�

kdbf� aZo\Zlhf�gZ� ����� \ur_��q_f�ihjlZevgh]h�djZgZ��Ijb� wlhf� ljb� djZgZ-
rlZ[_e_jZ�\uihegyxl� lm `_�jZ[hlm��qlh�^\Z�ihjlZevguo�djZgZ�b�r_klv�ih�
]jmaqbdh\��>ey�h[kem`b\Zgby�djZgh\-rlZ[_e_jh\�lj_[m_lky�\�^\Z�jZaZ�f_gv�
r_�f_oZgbaZlhjh\� b� jZ[hqbo�� q_f� ^ey� h[kem`b\Zgby� ihjlZevguo� djZgh\� b�
ih]jmaqbdh\� 
Ijb�agZqbl_evghf�]jmahh[hjhl_�j_dhf_g^mxlky�ko_fu�f_oZgbabjh\Zgghc�

i_j_]jmadb�k�bkihevah\Zgb_f�dhgl_cg_jhi_j_]jm`Zl_e_c�b�dhgl_cg_jh\hah\�
�jbkmghd�3.27).  
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Jbkmghd�3.27 ± Ko_fZ�f_oZgbabjh\Zgghc�i_j_]jmadb�dhgl_cg_jh\� 
k�bkihevah\Zgb_f�dhgl_cg_i_j_]jm`Zl_e_c�b�dhgl_cg_jh\hah\ 

 
Dhgl_cg_jhi_j_]jm`Zl_ev�\uihegy_l�hi_jZpbb�i_j_]jmadb�dhgl_cg_jh\�

ih�\ZjbZglZf�©km^gh�± \Z]hgª; ©\Z]hg�± km^ghª; ©km^gh�± iehsZ^dZ�i_j_^Z�
qbª; ©iehsZ^dZ�i_j_^Zqb�± km^ghª. 
Dhgl_cg_jh\hau�h[_ki_qb\Zxl�i_j_f_s_gb_�dhgl_cg_jh\�ih�iehsZ^d_�\�

khhl\_lkl\bb� kh� ki_pbZebaZpb_c� �ih]jmadZ�� \u]jmadZ�� gZ� Z\lhfh[bevguc�
ljZgkihjl�� 
Bkihevah\Zgb_� dhgl_cg_j_i_j_]jm`Zl_e_c� [_a� ih\hjhlguo� ^\b`_gbc�

iha\hey_l�ijbf_gylv�ijb�bo�jZ[hl_�Z\lhfZlbq_kdh_�b�ijh]jZffgh_�mijZ\�
e_gb_� b� ijb� wlhf�� [eZ]h^Zjy� bkihevah\Zgbx� kij_^_jh\, Z\lhfZlbabjh\Zlv�
aZo\Zl�b� hk\h[h`^_gb_� dhgl_cg_jh\�� khdjZlblv� ljm^h\u_� aZljZlu�� h[_ki_�
qblv�\ukhdmx�ijhba\h^bl_evghklv�b�bgl_gkb\ghklv�h[jZ[hldb�km^h\�b�kgb�
ablv� wdkiemZlZpbhggu_� jZkoh^u�� Ijb� i_j_]jmad_� djmighlhggZ`guo� dhg�
l_cg_jh\�ijhba\h^bl_evghklv�]jmah\uo�jZ[hl�gZ�h[jZ[hld_�km^h\�m\_ebqb�
\Z_lky� \� �±��jZa�ih� kjZ\g_gbx� k�h[uqghc�i_j_]jmadhc�rlmqguo� ]jmah\�� Z�
\ujZ[hldZ�gZ�h^gh]h�jZ[hq_]h�\hajZklZ_l�\���±���jZa� 
>ey�emqr_]h�bkihevah\Zgby�\ukhdhijhba\h^bl_evgh]h�h[hjm^h\Zgby�gZ�

ijbqZe_�p_e_khh[jZagh�dhgp_gljbjh\Zlv�i_j_]jmadm�djmighlhggZ`guo�dhg�
l_cg_jh\�b�ne_lh\��jbkmghd�3.28).  
Ko_fZ�f_oZgbaZpbb�gZ� lZdbo�ijbqZeZo�\dexqZ_l�i_j_]jm`Zl_ev�� dhgl_c�

g_jh\hau�b�dhaeh\u_�djZgu��Dhgl_cg_ju�b�ne_lu��ih^e_`Zsb_�ih]jmad_�gZ�
km^Z��jZaf_sZxl�\�ahg_��[eb`Zcr_c�d�dhj^hgm��<�ke_^mxs_c�ahg_�jZaf_sZxl�
dhgl_cg_ju� b� ih^^hgu�� ijb[u\Zxsb_� gZ� ijbqZe� \� km^Zo��<� lueh\hc� ahg_�
jZkiheZ]Z_lky�khjlbjh\hqgZy�iehsZ^dZ��gZ�dhlhjhc�dhaeh\ufb�djZgZfb�ijh�
ba\h^yl�ih]jmadm�b�\u]jmadm�gZ�`_e_agh^hjh`gu_�ieZlnhjfu�b�Z\lhfh[beb�  
<u^_e_gb_� agZqbl_evguo�iehsZ^_c�ih^� ki_pbZebabjh\Zggu_�ijbqZeu� \�

ihjlZo�g_� \k_]^Z�\hafh`gh�b�p_e_khh[jZagh��Ihwlhfm�ij_^eZ]Z_lky�mkljhc�
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kl\h�ijbqZeh\�k�fgh]hwlZ`gufb�kl_eeZ`gufb�kdeZ^Zfb�^ey�ojZg_gby�djmi�
ghlhggZ`guo�dhgl_cg_jh\��Ko_fZ�f_oZgbaZpbb�k�lZdbf�kdeZ^hf�ij_^klZ\e_�
gZ�gZ�jbkmgd_� ������GZ�ijbqZe_�jZaf_s_gu�ljb�kl_eeZ`guo�dhjimkZ�fgh]h�
wlZ`gh]h�kdeZ^Z��Kl_eeZ`b�fh]ml�[ulv�hldjulufb�± [_a�kl_g�b�djurb��F_`�
^m�gbfb�ih�j_evkZf��mklZgh\e_gguf�gZ�\_jog_c� djhfd_� kl_eeZ`_c��i_j_f_�
sZ_lky� kl_eeZ`guc� djZg� k� gZijZ\eyxsbfb� \_jlbdZevgufb� dhehggZfb� b�
ih^t_fgbdhf��d�dhlhjhfm�dhgkhevgh�ijbdj_ie_gZ�dZ[bgZ�hi_jZlhjZ��D�\_jo�
g_c� qZklb� ]jmah\hc� de_ldb� ih^t_fgbdZ� ijbdj_ie_g�fhghj_evk� k� ih^\_r_g�
guf� d�g_fm� Z\lhfZlbq_kdbf� dhgl_cg_jguf� aZo\Zlhf� �kij_^_jhf���h[hjm^h�
\Zgguf�]b^jhijb\h^hf��<u]jmadm� �aZ]jmadm��km^gZ�\_^ml�dhgl_cg_jguf�i_�
j_]jm`Zl_e_f��dhlhjuc�fh`_l�ih^Z\Zlv�dhgl_cg_ju�beb�g_ihkj_^kl\_ggh�gZ�
`_e_agh^hjh`guc� khklZ\��beb�gZ� dhg\_c_j� �jhev]Zg]���i_j_f_sZxsbc� dhg�
l_cg_j� d� ijhe_lZf� f_`^m� dhjimkZfb�� Hlkx^Z� dhgl_cg_ju� aZo\Zlu\Zxlky�
kl_eeZ`guf�djZghf�b�i_j_f_sZxlky�^h�aZ^Zgghc�yq_cdb kl_eeZ`Z��l_e_`dZ�k�
aZo\Zlhf�i_j_f_sZ_lky�\�yq_cdm��b�dhgl_cg_j�mklZgZ\eb\Z_lky�gZ�ihe��hihj�
gu_�[Zedb��yq_cdb��Ihke_�wlh]h�l_e_`dZ�k�hk\h[h`^_gguf�aZo\Zlhf�\ha\jZ�
sZ_lky�\�de_lv��b�kl_eeZ`guc�djZg�^\b`_lky�aZ�^jm]bf�dhgl_cg_jhf� 

 
Jbkmghd�3.28 ± Ko_fZ�f_oZgbabjh\Zgghc�i_j_]jmadb� 

djmighlhggZ`guo�dhgl_cg_jh\�b�ne_lh\ 
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Jbkmghd������± Ko_fZ�f_oZgbaZpbb�k�dhgl_cg_jhi_j_]jm`Zl_e_f 

b�fgh]hwlZ`guf�k_dpbhgguf�kdeZ^hf� 
Z�± ieZg�jZkiheh`_gby�h[t_dlZ��[ ± d�h[jZ[hld_�km^gZ 

 
Kl_eeZ`guc� kdeZ^� mklZgh\e_g� gZ� hihjZo�� qlh� iha\hey_l� jZaf_klblv� ih^�

gbf�`_e_agh^hjh`gu_�b�Z\lhfh[bevgu_�imlb��KdeZ^�fh`_l�[ulv�h[hjm^h\Zg�
Z\lhfZlbabjh\Zgghc�kbkl_fhc�mijZ\e_gby� 
JZajZ[hlZgu� b� ^jm]b_� kbkl_fu� f_oZgbq_kdh]h� h[hjm^h\Zgby� fgh]h-

wlZ`guo� kdeZ^h\�^ey� djmighlhggZ`guo� dhgl_cg_jh\� ± k�gZihevgufb�j_ev-
kh\ufb�l_e_`dZfb�^ey�i_j_f_s_gby�dhgl_cg_jh\�\gmljv�yq__d��jhev]Zg]Zfb�
b�l� ^��KdeZ^�fh`_l�jZaf_sZlvky�lZd`_�\�m^Ze_gbb�hl�dhj^hgZ��<�wlhf�kemqZ_�
dhgl_cg_ju�hl�i_j_]jm`Zl_ey�\�kdeZ^��\�ahgm�aZo\ZlZ�kl_eeZ`gh]h�djZgZ��fh�
]ml� i_j_f_sZlvky� ih� dhevp_\hfm� `_e_agh^hjh`ghfm� imlb� Z\lhfZlbq_kdb�
mijZ\ey_fufb�fhlh\Z]hgZfb�beb�^jm]bf�ljZgkihjlhf� 
JZajZ[hlZgu�ijh_dlu��ij_^mkfZljb\Zxsb_�aZf_gm�gZ�kdeZ^Zo�fZrbg�pbd�

ebq_kdh]h� ^_ckl\by�fZrbgZfb�g_ij_ju\gh]h� ljZgkihjlZ��qlh� \� khq_lZgbb� kh�
ki_pbZevguf� km^h\uf� h[hjm^h\Zgb_f� iha\hey_l� j_adh� mkdhjblv� h[jZ[hldm�
km^h\� 
GZdZlgZy�]hjbahglZevgZy�kbkl_fZ�jh-jh ij_^mkfZljb\Z_l�i_j_\hadm�djmi�

ghlhggZ`guo�dZlmqbo�dhgl_cg_jh\��lj_ce_jh\��Z\lhfh[be_c�b�l� i���\�ki_pb�
Zevguo�km^Zo�lj_ce_jh\haZo��K\yav�]jmah\uo�ihf_s_gbc�km^gZ�k�l_jfbgZehf�
hkms_kl\ey_lky�ijb�ihfhsb�ZiiZj_eb��I_j_f_s_gb_�lj_ce_jh\�b�dhgl_cg_�
jh\� \_^_lky� ihjlh\ufb� ly]ZqZfb� b� jheelj_ce_jZfb�� Kbkl_fZ� h[_ki_qb\Z_l�
\ukhdmx�bgl_gkb\ghklv�h[jZ[hldb�km^h\-lj_ce_jh\hah\��gh�lj_[m_l�[hevrbo�
aZljZl�gZ�ki_pbZevgu_�km^Z�b�lj_ce_ju�b�[hevrbo�kdeZ^kdbo�ihf_s_gbc� 
D�gZdZlguf�kbkl_fZf�hlghkblky�b�kbkl_fZ�LUF��ijb�dhlhjhc�dhgl_cg_ju�

i_j_f_sZxlky�ly]ZqZfb�ih�l_jfbgZem�b�\�km^gh�iZd_lZfb�ih��±��_^��gZ�ki_�
pbZevguo� dZlmqbo� ieZlnhjfZo�� qlh� h[_ki_qb\Z_l� \ukhdmx� bgl_gkb\ghklv�
i_j_]jmahqguo�jZ[hl� 

Z) [) 
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Fhklh\u_�djZgu iha\heyxl�i_j_dju\Zlv� agZqbl_evgu_�ijhe_lu�� jZk�
iheZ]Zy� iehsZ^db� iZjZee_evgh� ^jm]� ^jm]m�� bkihevamy� h^gm� wklZdZ^m� ^ey�
^\mo�djZgh\��jbkmghd�3.30). 

31500Z)

2450 2450

22500[)

2450 2450 2450 2450

22500

 
 

Jbkmghd�3.30 ± Ko_fZ�f_oZgbabjh\Zgghc�i_j_]jmadb�dhgl_cg_jh\� 
k�bkihevah\Zgb_f�fhklh\uo�djZgh\�  

Z ± h^ghijhe_lgZy�wklZdZ^Z��[ ± ^\moijhe_lgZy�wklZdZ^Z 
 
Ko_fZ� jZaf_s_gby� dhgl_cg_jh\� ijb� bkihevah\Zgbb� fhklh\h]h� djZgZ�

ijb\_^_gZ�gZ�jbkmgd_������ 
Klj_eh\u_� djZgu gZ� `_e_agh^hjh`ghf� b� Z\lhfh[bevghf� oh^m� �DK-

������DK-������DK-������DK-������DK-������bkihevamxl�ijb�fZeuo�h[t_�
fZo�jZ[hlu��dh]^Z�h^bg�djZg�h[kem`b\Z_l�g_kdhevdh�iehsZ^hd�k�jZaebqgu�
fb�]jmaZfb� 
Ko_fZ�jZkklZgh\db�dhgl_cg_jh\�b�ljZgkihjlguo�kj_^kl\�ijb�bkihev�

ah\Zgbb� klj_eh\h]h� djZgZ� gZ�`_e_agh^hjh`ghf� oh^m� ijb\_^_gZ� gZ� jb�
kmgd_������ 
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4500

Ih^djZgh\uc�j_evk

Hkv�`_e_agh^hjh`gh]h�imlb
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Jbkmghd�3.31 ± Ko_fZ�jZkklZgh\db�dhgl_cg_jh\�ijb�bkihevah\Zgbb� 
fhklh\h]h�djZgZ 
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Jbkmghd�3.32 ± Ko_fZ�jZkklZgh\db�dhgl_cg_jh\�b�ljZgkihjlguo�kj_^kl\ 
ijb�bkihevah\Zgbb�klj_eh\h]h�djZgZ�gZ�`_e_agh^hjh`ghf�oh^m 

 

 

:\lhih]jmaqbdb (40063-D�� ������ bkihevamxl� ijb� hlkmlkl\bb� we_dljh�
wg_j]bb�b�fZeuo�h[t_fZo�jZ[hlu��jbkmghd�3.33). 
>ey�i_j_]jmadb�djmighlhggZ`guo�dhgl_cg_jh\�bkihevamxlky�dhaeh\u_�

djZgu� �DD-���� DD-���� DD-������ DD-��������� DD-��������� DD-������ DD-32), 
klj_eh\u_� �DK-������ DK-������ DK-����� Z\lhih]jmaqbdb� ������� ������ ������
������ ������ �������Ko_fZ f_oZgbabjh\Zgghc�i_j_]jmadb� djmighlhggZ`guo�
dhgl_cg_jh\�k�bkihevah\Zgb_f�dhaeh\h]h djZgZ ijb\_^_gZ gZ�jbkmgd_ 3.34. 
>ey�aZkljhidb��hlkljhidb�b�i_j_]jmadb�djZgu�h[hjm^mxlky�^ey�djmigh�

lhggZ`guo� dhgl_cg_jh\�fZgbimeylhjZfb-aZo\ZlZfb� �kij_^_ju�� k�`_kldhc�
beb� jZa^\b`ghc� �ijb� i_j_]jmad_� g_kdhevdbo� lbihjZaf_jh\� dhgl_cg_jh\��
jZfhc� 
L_ogheh]by�i_j_]jmadb�b� \uiheg_gby� ^jm]bo�hi_jZpbc�^ey� \k_o� \b^h\�

dhgl_cg_jh\�aZdexqZ_lky�\�ke_^mxs_f� 
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8000
Ijh_a^�^ey
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Jbkmghd�3.33 ± Ko_fZ�jZaf_s_gby�dhgl_cg_jh\�b�ljZgkihjlguo�kj_^kl\ 
ijb�bkihevah\Zgbb Z\lhih]jmaqbdh\ 
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Jbkmghd�3.34 ± Ko_fZ jZaf_s_gby�djmighlhggZ`guo�dhgl_cg_jh\�gZ�iehsZ^d_� 

b�dhfie_dkghc�f_oZgbaZpbb�k�^\mfy�`_e_agh^hjh`gufb�imlyfb 
 

IehsZ^dZ� ^ey� jZaf_s_gby� dhgl_cg_jh\� ^_eblky� gZ� k_dlhju�� DZ`^uc�
k_dlhj�ij_^klZ\ey_l�]jmiim�dhgl_cg_jh-f_kl��ij_^gZagZq_gguo�^ey�jZaf_�
s_gby� ^\mo� jy^h\� dhgl_cg_jh\�� dZd� ijZ\beh�� ihi_j_d� iehsZ^db� F_`^m�
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k_dlhjZfb� kha^Zxlky� ijhoh^u� ^ey� ijb_fhk^Zlqbdh\��DZ`^uc� jy^� dhgl_c�
g_jh-f_kl�\�k_dlhj_�b�dZ`^h_�dhgl_cg_jh-f_klh�\�jy^m�gmf_jmxlky��Ghf_j�
jy^Z�b�ghf_j�dhgl_cg_jh-f_kl�ij_^klZ\eyxl�kh[hc�dhhj^bgZlu�ihke_^g_]h�
b�kem`Zl�^ey�[ukljh]h�gZoh`^_gby�dhgl_cg_jZ� 
FZrbgbkl�djZgZ�lhqgh�gZ\h^bl�kij_^_j�gZ�nblbg]b�hq_j_^gh]h�dhgl_cg_jZ��

himkdZ_l�_]h�^h�iehlghc�ihkZ^db�b�\dexqZ_l�f_oZgbaf�ih\hjhlZ�pZin�k�dmeZq�
dZfb�gZ������aZo\Zlu\Z_l�dhgl_cg_j��Ihemqb\�kb]gZe�h�ijZ\bevghf�\uiheg_gbb�
hi_jZpbb�aZo\ZlZ��aZ]hjZ_lky�kb]gZevgZy�eZfihqdZ�gZ�imevl_�\�dZ[bg_�fZrbgb�
klZ�djZgZ���ih^gbfZ_l�dhgl_cg_j�gZ�����f�\ur_�\klj_qZxsboky�gZ�imlb�ij_^�
f_lh\�b�i_j_ghkbl�d�aZ^Zgghfm�f_klm��I_j_^�mklZgh\dhc�dhgl_cg_jZ�gZ�f_klh�
fZrbgbkl�djZgZ�himkdZ_l�_]h�gZ����±����f�hl�ihdjulby�iehsZ^db�beb�djurb�
dhgl_cg_jZ��ijb�mklZgh\d_�\�^\Z�yjmkZ���aZl_f�ih\hjZqb\Z_l�\�gm`gh_�iheh`_�
gb_�b�himkdZ_l�gZ�f_klh�mklZgh\db��DjZgh\sbd�ih^�jmdh\h^kl\hf�ijb_fhk^Zl�
qbdZ�ijhba\h^bl� aZkljhidm� dhgl_cg_jh\��i_j_f_s_gb_�bo�b� mklZgh\dm� \� mdZ�
aZgghf�f_kl_�gZ�iehsZ^dm�beb�\�dmah\�Z\lhfh[bey� 
Ijb�\u]jmad_�dhgl_cg_jh\�ba�\Z]hgZ�gZ�iehsZ^dm�fZrbgbkl�djZgZ�kqb�

lu\Z_l� \bamZevgh� b�i_j_^Z_l� ]hehkhf�ih� k\yab� ijb_fhk^Zlqbdm� bg\_glZj�
guc�ghf_j�dhgl_cg_jZ�b�dhhj^bgZlu�f_klZ��gZ�dhlhjhf�hg�ihklZ\e_g�� 
Ijb�\u]jmad_�dhgl_cg_jh\�k�Z\lhfh[bey�fZrbgbkl�djZgZ�i_j_^Z_l�ijb_�

fhk^Zlqbdm�bgnhjfZpbx�lZdbf�`_�kihkh[hf�b�lZdh]h�`_�kh^_j`Zgby��dhlh�
jmx�ihke_^gbc�aZghkbl�\�gZdeZ^gmx�gZ�khhl\_lkl\mxsbc�hlijZ\ey_fuc�dhg�
l_cg_j��Ijb�ih]jmad_�dhgl_cg_jh\�k�iehsZ^db�gZ�Z\lhfh[bev�ijb_fhk^Zlqbd��
ihevamykv�bgnhjfZpb_c��bf_xs_cky�\�gZdeZ^guo��i_j_^Z_l�fZrbgbklm�djZgZ�
dhhj^bgZlu�f_klZ��k�dhlhjh]h�ke_^m_l�\aylv�dhgl_cg_j��Z�lZd`_�bg\_glZjguc�
ghf_j�dhgl_cg_jZ��Ihevamykv�ihemq_ggufb�^Zggufb��fZrbgbkl�djZgZ�gZoh�
^bl�lj_[m_fuc�dhgl_cg_j�b�hkms_kl\ey_l�_]h�ih]jmadm�\�\Z]hg�� 
Ijb�h[hjm^h\Zgbb�djZgh\�b�dhgl_cg_jghc�iehsZ^db�mkljhckl\Zfb�b^_glb�

nbdZpbb� iheh`_gby� djZgh\� ]hehkhf� ih� k\yab� i_j_^Z_lky� lhevdh� bg\_glZjguc�
ghf_j�dhgl_cg_jZ��Z�dhhj^bgZlu�f_klZ�_]h�mklZgh\db�Z\lhfZlbq_kdb�\uk\_qb\Z�
xlky�gZ�lZ[eh�\�dZ[bg_�fZrbgbklZ�djZgZ�b�gZ�^bkie__�ijb_fhk^ZlqbdZ� 
Kh\_jr_gkl\h\Zgb_�l_ogheh]bb�i_j_jZ[hldb�dhgl_cg_jh\�ij_^mkfZljb�

\Z_l�ijbf_g_gb_�kbkl_fu�k\yab�b�Z\lhfZlbaZpbx�ijhba\h^kl\_gguo�hi_jZ�
pbc� k� \g_^j_gb_f� Z\lhfZlbabjh\Zgghc� kbkl_fu� mijZ\e_gby�b�bkihevah\Z�
gb_f�dhfivxl_jghc�l_ogbdb� 

 
3.4 E_kgu_�]jmau 
 

3.4.1 IZd_lbjh\Zgb_�]jmah\ 
 

E_khfZl_jbZeu�fh]ml�i_j_f_sZlvky�\�\b^_�hl^_evguo�[j_\_g��ibehfZ�
l_jbZeh\��iZqdZfb�b�iZd_lZfb��IZqdZ�± kh\hdmighklv�oeuklh\��khjlbf_glh\��
kh[jZgguo� \f_kl_� ^ey� ihke_^mxsbo� l_ogheh]bq_kdbo� beb� ljZgkihjlguo�
hi_jZpbc�b�g_� kdj_ie_gguo�h[\yadhc� NhjfZ�b�jZaf_ju�iZqdb�\�ijhp_kk_�
\uiheg_gby�ljZgkihjlguo�b�i_j_]jmahqguo�hi_jZpbc�g_�khojZgyxlky��IZ�
d_l�± kh\hdmighklv�e_khfZl_jbZeh\�mklZgh\e_gghc�nhjfu�b�jZaf_jh\��nbd�
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kbjh\Zgguo� h[\yadhc�� dhgl_cg_jhf� beb� ^jm]bf� mkljhckl\hf� OZjZdl_jb�
klbdZ�ljZgkihjlguo�iZd_lh\�ijb\_^_gZ�\�lZ[ebp_�3.2. 

 

LZ[ebpZ���� ± LjZgkihjlgu_�iZd_lu�e_khfZl_jbZeh\ 

<b^u�iZd_lh\� 
b�h[\yahd 

IZd_lbjm_fu_�
e_khfZl_jbZeu 

Ko_fu�
iZd_lh\ 

JZaf_ju�iZd_lh\��ff FZkkZ�
iZd_lZ��l rbjbgZ \ukhlZ ^ebgZ 

IZd_lu� \� dhgl_cg_jZo-
h[j_r_ldZo 

Dhjhldhf_jgu_�
djm]eu_� b� dheh-
lu_� e_khfZl_jb�
Zeu  

2500±2700 �����b����� >h����� >h��� 

IZd_lu� \� [jmkdh\h-ijh-
\hehqghc�h[\yad_� 

      

ijyfhm]hevgu_��Z� 
 

IbehfZl_jbZeu 
 

 

850±1350 
 

700±1400 
 

>h����� 
 

>h��� 
 

ljZi_p_b^Zevgu_��[� IbehfZl_jbZeu��
djm]eu_� e_khfZ�
l_jbZeu��riZeu 

 

 

1200 
26��«���� 

1100±1200 >h����� >h��� 

IZd_lu� \� ijh\hehqghc��
ljhkh\hc�h[\yad_�b�klZev-
ghc�e_gl_� 

  
 

    

pbebg^jbq_kdb_��Z� 
 

Djm]eu_� e_kh�
fZl_jbZeu��
lZjgZy� ^hs_qdZ��
de_idZ 

 

1300±1350 
 
 

1300±1350 
 
 

>h����� 
 
 

>h� 6 
 
 

ijyfhm]hevgu_��[� IbehfZl_jbZeu��
h[Zihe��riZeZ  

1000±2800 500±1350 >h����� >h��� 

IZd_lu� \� ihem̀ _kldbo�
fgh]hh[hjhlguo�kljhiZo�
�IK��KF�� 

      

ijyfhm]hevgu_��Z� 
 

IbehfZl_jbZeu��
lZjgZy� ^hs_qdZ��
de_idZ�� riZeZ��
h[Zihe 

 

135��b����� 
 

1300±1350 
 

1000±6500 5,0 
 

ljZi_p_b^Zevgu_��[� 
 

Lh�̀ _ 
 

 

1250 
2700 

1200 
 

3000 ± 6500 
 

5,0 
 

ijyfhm]hevgu_� k�mk_�
q_ggufb�m]eZfb��\� 

 

Djm]eu_�b�dheh-
lu_� e_khfZl_jb�
Zeu��riZeu 
 

 

2500±2800 
 
 
 

1400 b����� 1000±6500 
 

5 ± 15 
 

dhf[bgbjh\Zggu_��]� IbehfZl_jbZeu��
djm]eu_�e_khfZ�
l_jbZeu  

1250 
����«���� 

1200±2400 800±6500 6 

IZd_lu� \� ]b[dbo� kljhi-
dhgl_cg_jZo�KD-��weebi-
khb^Zevgh]h�k_q_gby 

Djm]eu_� e_kh�
fZl_jbZeu 

 
 

2500±2800 1200±1400 4500±6500 >h��� 

 

LjZgkihjlgu_�iZd_lu�y\eyxlky�gZb[he__�p_e_khh[jZaghc�nhjfhc�iZd_�
lbjh\Zgby��IZd_l�nhjfbjm_lky�_^bgh`^u�m�f_kl�ijhba\h^kl\Z�b�aZl_f�[_a�
jZknhjfbjh\Zgby� ijhoh^bl� \k_� wlZiu� ljZgkihjlgh]h� ijhp_kkZ� hl� ihklZ\�
sbdZ ^h�kdeZ^Z�ihlj_[bl_ey� 
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>ey� iZd_lbjh\Zgby� e_khfZl_jbZeh\� ijbf_gyxl� [jmkdh\h-ijh\hehqgmx�
h[\yadm�� ljhku�� ijhj_abg_ggmx� oehiqZlh[mfZ`gmx� b� dZijhgh\mx� e_glu��
ihem]b[db_�kljhiu��hkgh\gu_�kj_^kl\Z�iZd_lbjh\Zgby�� 
I_j_^�h[\yadhc�ibehfZl_jbZeh\�iZd_lu�miehlgyxl�]b^jhij_kkZfb� 
IZd_lu� ^j_\_kbgu� \ukhdbo� khjlh\� miZdh\u\Zxl� \�iehlgmx� [blmfbjh�

\Zggmx� \h^hg_ijhgbpZ_fmx� [mfZ]m��Gba� iZd_lZ� hklZ\eyxl� hldjuluf� ^ey�
h[_ki_q_gby�^hklmiZ�\ha^moZ� 
Ijyfhm]hevgu_� iZd_lu� e_khfZl_jbZeh\� nhjfbjmxl� \� gZdhibl_evguo�

dZjfZgZo��ljZi_pb_\b^ghc�nhjfu�\�ki_pbZevguo�rZ[ehgZo��>ebgZ�e_khfZ�
l_jbZeh\�\�iZd_lZo�^he`gZ�jZaebqZlvky�g_�[he__�q_f�gZ������f� 
IZjZf_lju�iZd_lh\�b�kljhi��bkihevam_fuo�^ey�bo�kdj_ie_gby��ijb\_^_�

gu�\�lZ[ebp_�3.3. 
 

LZ[ebpZ�3.3 ± OZjZdl_jbklbdb�kljhi�b�iZd_lh\�e_khfZl_jbZeh\ 

Lbi�kljhi <b^�e_khfZl_jbZeh\ 
GhfbgZevgu_�k_q_gby�

iZd_lZ��ff 

FZkkZ�iZd_lZ�ijb�
h[\yad_�^\mfy� 
kljhiZfb��l 

IK-01 >ebgghf_jguc��^hkdb��[jmkvy�b�̂ j�� 
RbjbgZ�± 1350, 
\ukhlZ�± 1300 

5 

IK-02 
>hkdb��[jmkvy�^ebghc�g_�f_g__���f�
�iZd_l�ljZi_p_b^Zevgh]h�k_q_gby� 

RbjbgZ�ih gbam�± 2700, 
ih�\_jom�± 1250, 
\ukhlZ�± 1200 

6 

IK-03 
H[Zihe��riZeu��lZjgZy�^hkdZ�b�^j��
dhjhldhf_jgu_�ibehfZl_jbZeu 

RbjbgZ�± 2800, 
\ukhlZ�± 1400 

5 

IK-04 
�kh� kj_^g_c�
kly`dhc� 

Dhjhldhf_jguc� djm]euc� e_k�
^ebghc�^h� ��f� �jm^klhcdZ��ijhi�
ku��[ZeZgku��^jh\Z� 

RbjbgZ�± 2800, 
\ukhlZ�± 1400 

6 

IK-��� F� �kh�
kj_^g_c� kly`-
dhc� 

;j_\gZ�^ebghc�k\ur_���f 
RbjbgZ�± 2800, 
\ukhlZ�± 1400 

8±12 

 
3.4.2 Mkeh\by�jZaf_s_gby�b�ojZg_gby�]jmah\�gZ�kdeZ^Zo 

 

E_kgu_�]jmau�gZ�kdeZ^Zo�h[uqgh�ojZgyl�jZkkhjlbjh\Zggufb�ih�ihjh^Zf�
^_j_\v_\� b� jZaf_jZf� \� hl^_evguo�rlZ[_eyo�� JZaf_ju� b� nhjfm�rlZ[_e_c�
\u[bjZxl�\�aZ\bkbfhklb�hl�l_ogheh]bb�jZ[hlu�b�kj_^kl\�f_oZgbaZpbb� 
Djm]euc�e_k kdeZ^bjmxl�b�ojZgyl�gZ�hldjuluo�iehsZ^dZo� 
IbehfZl_jbZeu jZaf_sZxl�gZ�hldjuluo�kdeZ^Zo�b�aZsbsZxl�hl�khe�

g_qguo�emq_c�b�Zlfhkn_jguo�hkZ^dh\� 
AZ]hlh\db�b�ba^_eby ojZgyl�\�kmobo�\_glbebjm_fuo�aZdjuluo�kdeZ^Zo��

\�iZd_lZo�b�jZkkhjlbjh\Zggufb�ih�lbiZf�b�jZaf_jZf�� 
Ih\_joghklv�iehsZ^hd�hqbsZxl�hl�fmkhjZ��ljZ\u��kg_]Z��jZajZ\gb\Zxl�

b�ihdju\Zxl�lhgdbf�keh_f�g_]Zr_ghc�ba\_klb��Ih�djZyf�iehsZ^db�mkljZb�
\Zxl�\h^hhl\h^gu_�dx\_lu�b�^j_gZ`b� 
RlZ[_ey� ^ey� ojZg_gby� djm]eh]h� e_kZ� [u\Zxl� de_lhqgu_�� jy^h\u_� [_a�

ijhdeZ^hd��jy^h\u_�k�ijhdeZ^dZfb��iZd_lgu_��jbkmghd�3.35). 
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<�dZq_kl\_�ih^rlZ[_evgh]h�hkgh\Zgby�bkihevamxl�djm]euc�e_k��[jmkvy��
k[hjguc�`_e_ah[_lhg��<ukhlZ�hkgh\Zgby�± 200±����ff��ijhdeZ^db-[j_\gZ�± 
lhesbghc���±���ff. 

5

2

1 1

5

4 3 2

1

Z) [)

\)

 
 

Jbkmghd�3.35 ± Lbiu�rlZ[_e_c�^ey�mdeZ^db�djm]eh]h�e_kZ� 
Z ± jy^h\hc�k�ijhdeZ^dZfb��[ ± jy^h\hc�[_a�ijhdeZ^hd��\ ± iZd_lgh-de_lhqguc� 

1 ± hkgh\Zgb_��2 ± ijhdeZ^dZ��3 ± iZd_l��4 ± de_lhqguc�rlZ[_ev��5 ± klhcdZ 
 

IbehfZl_jbZeu�ojZgyl�\�rlZ[_eyo�ijyfhm]hevghc�beb�d\Z^jZlghc�nhj�
fu� meh`_ggufb� gZ� e_glhqguc� nmg^Zf_gl�� JZkklhygb_� f_`^m� hkyfb� hl�
^_evguo�nmg^Zf_glh\�\h�ba[_`Zgb_�ijh]b[Z�^hkhd�ijbgbfZxl��±����f��<u�
khlZ ih^rlZ[_evguo� hkgh\Zgbc� ± 0,6±����� f� �\� aZ\bkbfhklb� hl� lhesbgu�
kg_`gh]h�ihdjh\Z���Ih\_jo�nmg^Zf_glh\�mdeZ^u\Zxl�[jmkvy�lhesbghc�g_�
f_g__�����ff��IbehfZl_jbZeu�ojZgyl�\�rlZ[_eyo�ijZ\bevgufb�jy^Zfb�beb�
klZg^Zjlgufb� iZd_lZfb� k� jZa^_e_gb_f� bo� kmobfb� ijhdeZ^dZfb� lhesbghc�
���ff��IbehfZl_jbZeu�\eZ`ghklvx�[he__������ke_^m_l�ojZgblv�\�rlZ[_eyo�
k� jZajy`_gghc� beb� de_lhqghc� mdeZ^dhc� ih^� gZ\_kZfb�� h[_ki_qb\Zxsbfb�
_kl_kl\_ggmx�kmrdm��>ey�aZsblu�hl�kheg_qguo�emq_c�b�Zlfhkn_jguo�hkZ^�
dh\�rlZ[_ey�ihdju\Zxl� h^ghkdZlghc� djur_c� k� mdehghf� �����Å ba� ^hkhd�
lhesbghc���±���ff�\�^\Z�kehy�k�i_j_djulb_f�kludh\��DjurZ�^he`gZ�\u�
klmiZlv�gZ�����f�\�ijhf_`mldZo�f_`^m�rlZ[_eyfb�b�gZ������f�± \�ijh_a^Zo� 
IbehfZl_jbZeu�^he`gu�[ulv�meh`_gu�\�rlZ[_ev�\� l_q_gb_�^\mo�^g_c�

ihke_�bo�^hklZ\db�gZ�kdeZ^� 
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Ko_fu� rlZ[_e_c� ^ey� mdeZ^db� ibehfZl_jbZeh\� ijb\_^_gu� gZ� jbkmg�
dZo 3.36±3.38. 
S_iZ��hkfhe��^jh\Z��hibedb�fh`gh�ojZgblv�\�dmqZo�ijyfhm]hevghc�beb�

djm]ehc�nhjfu� 
E_khfZl_jbZeu� gZ�iehsZ^dZo� jZaf_sZxl� ]jmiiZfb�ih� �±���rlZ[_e_c��

meh`_gguo�\�^\Z�iZjZee_evguo�jy^Z��JZaf_ju�rlZ[_e_c�b�bo�jZkiheh`_gb_�
gZ� iehsZ^d_� aZ\bkbl� hl� jZaf_jh\� e_kZ�� kihkh[Z� ojZg_gby� b� ijbf_gy_fuo�
kj_^kl\�f_oZgbaZpbb� �jbkmghd�3.39���IZjZf_lju�rlZ[_e_c�djm]eh]h�e_kZ�b�
ibehfZl_jbZeh\�ijb\_^_gu�\�lZ[ebp_�3.4. 
Ijhk\_l�f_`^m�khk_^gbfb�rlZ[_eyfb�ijbgbfZxl�g_�f_g__���f�ijb�\ukhl_�

rlZ[_ey�^h���f, ijb�[hevr_c�\ukhl_ ± ����f��RlZ[_ey�jZaf_sZxl�gZ�kdeZ^_�ijZ�
\bevgufb�jy^Zfb�k�rbjbghc�jZ[hqbo�ijh_a^h\����f, hklZevguo�± ��f� Ijhlb\h�
ih`Zjgu_�ijh_a^u�mkljZb\Zxl�rbjbghc��� f�q_j_a ����f� 

 

  
Jbkmghd������± RlZ[_ev�k�jZajy�

`_gghc�mdeZ^dhc�ibehfZl_jbZeh\ 
Jbkmghd������± RlZ[_ev�k�iehlghc�
mdeZ^dhc�ibehfZl_jbZeh\ 

 
Jbkmghd�3.38 ± RlZ[_ev�k�iZd_lghc�mdeZ^dhc�ibehfZl_jbZeh\ 
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Jbkmghd�3.39 ± JZaf_s_gb_�]jmii�rlZ[_e_c�gZ�kdeZ^_ 

 

LZ[ebpZ�3.4 ± JZaf_ju�rlZ[_e_c�e_kZ 

E_khfZl_jbZe 
JZaf_ju�rlZ[_e_c��f 

^ebgZ rbjbgZ \ukhlZ 

Djm]euc�e_k 
dhjhldbc� 10±15 3±5 2±4 
kj_^gbc� 40±60 5±8 4±8 
^ebgguc 100±400 7±14 10±12 

>hkdb��[jmkvy 
dhjhldb_� 5±8 3±4 1,5±4 
kj_^gb_� 8±10 4±6 >h�� 
^ebggu_ 10±20 8±9            ́ ��9 

 
3.4.3 Ih]jmahqgh-\u]jmahqgu_�fZrbgu�b�]jmahaZo\Zlgu_�mkljhckl\Z 
 

>ey�ih]jmadb�b� \u]jmadb� e_kguo� ]jmah\�ba� km^h\�ijbf_gyxl�ihjlZevgu_�
djZgu��iha\heyxsb_�h^gh\j_f_ggh�h[kem`b\Zlv� km^Z�� \Z]hgu�� Z\lhfh[beb�b�
[_j_]h\mx�ihehkm�kdeZ^Z��fhklh\u_�i_j_]jm`Zl_eb�b�fhklh\u_�djZgu��gZb[h�
e__� m^h[gu_� ^ey� ijbf_g_gby� Z\lhfZlbq_kdbo� aZo\Zlh\� b�iZd_lghc�i_j_\hadb�
e_kZ��km^h\u_�klj_eh\u_�djZgu��ieZ\mqb_�djZgu� 
Ihrlmqgmx� \u]jmadm�e_kZ�ba� \h^u�qZs_� \k_]h�ijhba\h^yl�ihi_j_qgufb�b�

ijh^hevgufb�e_khlZkdZfb��<�wlhf�kemqZ_�jZ[hlu�gZ�kdeZ^_�\uihegyxl�dhgkhev�
gh-dhaeh\ufb� b� fhklhdZ[_evgufb� djZgZfb�� Ihi_j_qgZy� e_khlZkdZ� �jbkmghd�
3.40, Z��bf__l�ih]jm`_ggmx� \� \h^m�ijb_fgmx�qZklv��gZ� dhlhjmx�^\h_�jZ[hqbo�
ih^Zxl� [j_\gZ� [Z]jZfb��Ijhba\h^bl_evghklv� lZdbo� e_khlZkhd� ^hoh^bl� ^h� ����
[j_\_g�\�qZk��Ijh^hevgu_�e_khlZkdb��jbkmghd�3.40, [���dZd�ijZ\beh��bf_xl�agZqb�
l_evgmx�^ebgm��Bo�ijhba\h^bl_evghklv���±����f3

�q� 
E_k�\�imqdZo�\u]jm`Zxl�ba�\h^u�ieZ\mqbfb��ihjlZevgufb��dZ[_evgufb�djZ�

gZfb�b�fhklh\ufb�i_j_]jm`Zl_eyfb��Ijb�khhl\_lkl\bb�]jmahih^t_fghklb�djZgZ�
fZkk_�imqdZ�jmqghc�ljm^�aZljZqb\Zxl�lhevdh�gZ�aZp_idm�b�hlp_idm�imqdh\� 
F_oZgbaZpby�ljxfguo�jZ[hl�ijb�i_j_\had_�e_kZ�\�iZem[guo�km^Zo�qj_a\u�

qZcgh� aZljm^gbl_evgZ�� ihwlhfm� _]h� i_j_\hayl� \� hkgh\ghf� \� hldjuluo� km^Zo��
bf_xsbo�g_[hevrb_�iZem[gu_�ijhkljZgkl\Z� 
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Z) 

 
[) 

 
Jbkmghd�3.40 ± E_khlZkdb�^ey�\u]jmadb�e_kZ�ba�\h^u�� 

Z ± ihi_j_qgZy��[ ± ijh^hevgZy 
 

KdeZ^kdb_�hi_jZpbb�k�e_kgufb�]jmaZfb�khklhyl�ba�ijb_fZ��i_j_f_s_gby��
rlZ[_ebjh\Zgby�b�hlimkdZ��Ijb�g_[hevrhc�]em[bg_�kdeZ^Z�wlb�hi_jZpbb�qZ�
klh� \uihegyxl� ijbdhj^hggufb� ihjlZevgufb� djZgZfb�� Ijb� agZqbl_evghc�
iehsZ^b� kdeZ^bjh\Zgby� e_kguo� ]jmah\ ihjlZevgu_� djZgu� mklZgZ\eb\Zxl� \�
lueh\hc� qZklb�� Z� bgh]^Z� lZd`_� ijbf_gyxl� fhklh\u_� b� dhaeh\u_� djZgu��
Djmigu_� kdeZ^u� e_khijhfure_gguo� ij_^ijbylbc� h[hjm^mxl� dZ[_evgufb��
fhklhdZ[_evgufb��dhaeh\ufb�b�fhklh\ufb�djZgZfb�gZ�wklZdZ^Zo� 
>ey�ljZgkihjlbjh\db�b�mdeZ^db�dhjhldhf_jgh]h�djm]eh]h�e_kZ�gZjy^m�k�

djZgZfb�� djZgZfb� fZgbimeylhjZfb�� bkihevamxl� ih]jmaqbdb�� hkgZs_ggu_�
ki_pbZevgufb�]j_cn_jgufb�aZo\ZlZfb� 
>ey� ljZgkihjlbjh\db�b� \uiheg_gby� kdeZ^kdbo� hi_jZpbc�bkihevamxlky�

ih]jmaqbdb�k�[hdh\uf�jZkiheh`_gb_f�]jmahaZo\Zlguo�mkljhckl\��e_kh\hau�
b�e_khih]jmaqbdb�� 
Ijb�ih]jmad_�g_iZd_lbjh\Zggh]h�djm]eh]h�e_kZ�\�ihem\Z]hgu�g_h[oh^b�

fh�\ujZ\gb\Zlv� lhjpu��>ey� wlhc�p_eb�bkihevamxl� lhjp_\Zevgu_�fZrbgu��
GZ�jbkmgd_�3.41 bah[jZ`_gZ�k^\h_ggZy�e_khlhjp_\ZevgZy�fZrbgZ�]hjbahg�
lZevgh]h�^_ckl\by��E_k�mdeZ^u\Z_lky�]j_cn_jhf�\�ijb_fgmx�dhjulhh[jZa�
gmx�dZf_jm�2��klZevgu_�ebklu�dhlhjhc�\u]gmlu�\�khhl\_lkl\bb�k�jZ^bmkhf�
\jZs_gby�]j_cn_jZ��<�dZf_j_�[j_\gZ�\ujZ\gb\Zxlky�b�aZgbfZxl�ijZ\bev�
gh_�ijh^hevgh_�iheh`_gb_��We_dljhijb\h^�4 i_j_f_sZ_l�ih^\b`ghc�mihj�
3 d�lhjpZf�[j_\_g��Ih^�^_ckl\b_f�mihjZ�[j_\gZ�ijb`bfZxlky�d�mihjghfm�
sblm� 1 ijm`bggh-\ha\jZlgh]h� lhjp_\Zl_ey��GZb[he__� ^ebggu_� [j_\gZ� hl�
`bfZxl�ijm`bgu��dhlhju_�ijb�hldZld_�ih^\b`gh]h�mihjZ�3 gZaZ^�hl`bfZ�
xl�sbl�1 b�\ujZ\gb\Zxl�k�h^ghc�klhjhgu�lhjpu�iZqdb�[j_\_g��Ihke_�wlh]h�
]j_cn_j�aZo\Zlu\Z_l�hllhjph\Zggmx�iZqdm�b�i_j_f_sZ_l�\�\Z]hg��Lhjp_\Z�
gb_�h^ghc�iZqdb aZgbfZ_l��±���k� 
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Jbkmghd�3.41 ± K^\h_ggZy�]hjbahglZevgZy�lhjp_\ZevgZy�fZrbgZ 

 
K^\h_ggu_� lhjp_\Z^vgu_� fZrbgu� bf_xl� [he__� \ukhdmx� ijhba\h^b-

l_evghklv��q_f�h^bgZjgu_��Gh�b�bo�bkihevah\Zgb_�g_�h[_ki_qb\Z_l�\ukhdmx�
ijhba\h^bl_evghklv�ih]jmadb� e_kZ� \� \Z]hgu�� lZd� dZd� ihjlZevguc� djZg� aZ�
ljZqb\Z_l�fgh]h�\j_f_gb�gZ�mdeZ^dm�b� aZo\Zl� ]jmaZ�ba�ijb_fgh]h�mkljhc�
kl\Z�lhjp_\Zl_ey� 
IbehfZl_jbZeu�]jmayl�\�\Z]hgu�b�\u]jm`Zxl�ba�gbo�ij_bfms_kl\_ggh�

djZgZfb� b� Z\lhih]jmaqbdZfb�� h[hjm^h\Zggufb� djZgh\ufb� klj_eZfb� beb�
ki_pbZevgufb�aZo\ZlZfb� 
<�ihke_^gb_�]h^u�qZklv�^j_\_kbgu�i_j_jZ[Zlu\Zxl�gZ�f_kl_�aZ]hlh\db�\�

l_ogheh]bq_kdmx� s_im�� b^msmx� gZ� ba]hlh\e_gb_� [mfZ]b� b� p_eexehau��
< wlhf�kemqZ_�e_k�ij_\jZsZ_lky�\�gZ\Zehqguc�]jma��Ih]jmadm�\�km^Z�b�\u�
]jmadm�ba�gbo�s_iu�hkms_kl\eyxl�djZgZfb�b�ki_pbZevguf�]j_cn_jhf�\f_�
klbfhklvx� ^h� ��f3

�� k� ihfhsvx� dhg\_c_jguo� mklZgh\hd� ijhba\h^bl_evgh�
klvx�k\ur_�����l�q� 
GZ�ih]jmad_�\�km^Z�ijbf_gyxl�lZd`_�ig_\fZlbq_kdb_�mklZgh\db�gZ]g_-

lZl_evgh]h� lbiZ�� Z� gZ� \u]jmad_� ± \kZku\Zxs_-gZ]g_lZl_evgu_� mklZgh\db��
Ijhba\h^bl_evghklv�ig_\fZlbq_kdbo�mklZgh\hd�^hklb]Z_l����±����l�q� 
>ey� i_j_\hadb�s_iu� gZjy^m� k� h[uqgufb� km^Zfb� bkihevamxl� kZfhjZa�

]jm`Zxsb_ky�km^Z��s_ih\hau���h[hjm^h\Zggu_�]j_cn_jgufb�djZgZfb��ijb�
_fgufb�[mgd_jZfb�b�dhg\_c_jZfb��<�hl^_evguo�kemqZyo�^j_\_kgmx�fZkkm�
i_j_\hayl�\�lZgd_jZo�b�ih^Zxl�\�gbo�\�\b^_�imeviu�gZkhkZfb�k�ihke_^mx�
s_c�hldZqdhc�qZklb�\h^u��Ijb�\u]jmad_�imeviZ�jZa`b`Z_lky��i_j_f_rb\Z�
_lky�k�\h^hc�b�gZkhkhf�ih^Z_lky�d�f_klm�__�bkihevah\Zgby��Ih^ZqZ�gZkhkh\�
^hklb]Z_l����±300 l�q� 
Ijb�[hevrbo�]jmahh[hjhlZo�^ey�\u]jmadb�\Z]hgh\�kh�s_ihc�ijbf_gyxl�

\Z]hghhijhdb^u\Zl_eb� 
Ijhba\h^bl_evghklv�fZrbg�gZ�i_j_]jmad_�e_kguo�]jmah\�\h�fgh]hf�aZ�

\bkbl� hl� ]jmahaZo\Zlguo�ijbkihkh[e_gbc��GZ� i_j_]jmad_� e_kZ�bkihevamxl�
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jZaghh[jZagu_� aZo\Zlgu_� ijbkihkh[e_gby�� kljhiu�� ljZ\_jku� k� ljhkZfb��
ijb`bfgu_�ih^\_kdb��aZo\Zlu�k�ih\hjhlgufb�eZiZfb��ijb\h^bfufb�\�^_c�
kl\b_�jmqguf�kihkh[hf�beb�k�ihfhsvx�we_dljhijb\h^Z��e_kgu_�]j_cn_ju��
KZfhhlp_ieyxsb_ky� kljhiu� ^ey� i_j_]jmadb� e_khfZl_jbZeh\� \� iZd_lZo� k�
ihem`_kldhc�g_kms_c�h[\yadhc�mkljh_gu�ih�ijbgpbim�kZfhhlp_iZ�^ey�i_�
j_]jmadb�mgb\_jkZevguo�dhgl_cg_jh\� 
>ey� i_j_]jmadb� [ehd-iZd_lh\�� ibehfZl_jbZeh\�� hlkljhih\Zgguo� klZev�

ghc� e_glhc�beb�ijh\hehdhc��ijbf_gyxl� mijZ\ey_fh_�ba� dZ[bgu� djZgZ� aZ�
o\Zlgh_� ijbkihkh[e_gb_� �jbkmghd� 3.2����Hgh� bf__l� ih^\_kdm�� gZ� dhlhjhc�
mklZgh\e_gu�^\_�ih^\b`gu_�ih^t_fgu_�]heh\db��hkgZs_ggu_�iZjhc�aZo\Z�
lh\�� b� hlly]b\Zxsb_� fZ]gblu��Ijb� khijbdhkgh\_gbb� k� iZd_lhf� klZevgZy�
e_glZ�hlly]b\Z_lky��Z�aZo\Zlu�mkljhckl\Z�]heh\hd�kdhevayl�ih�ih\_joghklb�b�
ih^o\Zlu\Zxl�e_glm��Ihke_�wlh]h�]heh\db�i_j_f_sZxlky�d�dhgpZf�iZd_lZ�b�
gZly]b\Zxl� kljhi-e_glu�� Ki_pbZevgu_� aZ`bfgu_� mkljhckl\Z� ij_^hl\jZ�
sZxl�\ukdZevau\Zgb_�kljhih\�\h�\j_fy�ih^t_fZ��Ihke_�mklZgh\db�iZqdb�gZ�
f_klh�aZo\Zlu�Z\lhfZlbq_kdb�jZa`bfZxlky�� 
<� j_qguo� ihjlZo� gZb[hevr__� jZkijhkljZg_gb_� ihemqbe� ^\modZgZlguc�

lj_oeZiuc�]j_cn_j��jbkmghd�3.4���k�i_j_f_gghc�iehsZ^vx�a_\Z��G_aZ\bkb�
fh�hl�h[t_fZ� aZo\Zq_gghc�^j_\_kbgu� ]j_cn_j�iehlgh�h[`bfZ_l�__��g_�^h�
imkdZy�\uiZ^_gby�hl^_evguo�[j_\_g��>ey�\u]jmadb�^jh\�bkihevamxl�fgh�
]hq_exklgu_�]j_cn_ju� 

 
  

Jbkmghd�3.42 ± :\lhfZlbq_kdbc�aZo\Zl�
^ey�[ehd-iZd_lZ�ibehfZl_jbZeh\ 

Jbkmghd�3.43 ± Lj_oeZiuc�]j_cn_j� 
^ey�djm]eh]h�e_kZ 

 

>ey� ih]jmadb� djm]eh]h� e_kZ� ba� \h^u� \� km^Z� ij_^gZagZq_gu h[e_]q_ggu_�
]j_cn_ju�k�jZafZohf�eZi�^h�����f��bfb�fh`gh�h^gh\j_f_ggh�aZo\Zlu\Zlv�agZ�
qbl_evgh_�dhebq_kl\h�[j_\_g� 
;eZ]h^Zjy�e_kguf�]j_cn_jZf�h[_ki_qb\Z_lky�dhfie_dkgZy�f_oZgbaZpby�i_�

j_]jmadb�g_iZd_lbjh\Zggh]h�djm]eh]h�e_kZ�b�ih\urZ_lky�ijhba\h^bl_evghklv�
ljm^Z�ihjlh\uo�jZ[hqbo��D�g_^hklZldZf�]j_cn_jh\�hlghkylky�bo�[hevrZy�fZk�
kZ�� kgb`ZxsZy� bkihevah\Zgb_� ]jmahih^t_fghklb� djZgh\�� Z� lZd`_� lh�� qlh� g_�
\k_]^Z�fh`gh�jh\gh�meh`blv�[j_\gZ�\�ljxf_� 
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3.4.4 Ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb�e_khfZl_jbZeh\ 
 

Ijb�\u[hj_�ko_fu�f_oZgbaZpbb�gZjy^m�k�h[sbfb�nZdlhjZfb�g_h[oh^bfh�
mqblu\Zlv�\b^�e_khfZl_jbZeZ��kihkh[�_]h�i_j_\hadb��lbi�ljZgkihjlguo�kj_^kl\� 
Ijb� i_j_]jmad_� djm]eh]h� e_kZ� \� km^Zo� jhkkuivx� ^ey� _]h� ih]jmadb� b� \u-

]jmadb�ijbf_gyxl�h^gh- b�^\mojy^gu_�djZgh\u_�ko_fu��jbkmghd�3.4����Z�\�dZ�
q_kl\_�aZo\Zlguo�mkljhckl\�bkihevamxl�]j_cn_ju� 

 
Jbkmghd�3.44 ± Ko_fZ�f_oZgbaZpbb�i_j_]jmadb�e_kZ�ihjlZevgufb�djZgZfb 

 

Ijb� aZ]jmad_�\Z]hgh\�djZgu�jZ[hlZxl�\�khq_lZgbb�kh�k^\h_ggufb�lhj-
p_\Zevgufb�fZrbgZfb��mklZgh\e_ggufb�\�ahg_�^_ckl\by�dZd�njhglZevgh]h��
lZd�b�lueh\h]h�djZgZ��IhdZ�ijhbkoh^bl�lhjp_\Zgb_�e_kZ�fZrbghc��djZg�i_�
j_ghkbl�hllhjph\Zggmx�iZqdm�e_kZ�\�\Z]hg�b�i_j_f_sZ_l�ba�km^gZ�ke_^mx�
smx�ihjpbx�]jmaZ�gZ�hk\h[h^b\rmxky�qZklv�fZrbgu��AZl_f�hg�[_j_l�^jm�
]mx� hllhjph\Zggmx� iZqdm�� ?keb� ihem\Z]hgu� klhyl� gZ� lueh\uo� imlyo�� lh�
hllhjph\Zggu_�iZqdb�ih^Zxlky�gZ�gbo� lueh\uf�ihjlZevguf�djZghf��Ijb�
hlkmlkl\bb�\Z]hgh\�e_k�fh`_l�ih^Z\Zlvky�njhglZevguf�djZghf�gZ�i_j\mx�
ebgbx�kdeZ^h\�beb�gZ�lhji_\Zevgmx�fZrbgm��hldm^Z�hg�aZo\Zlu\Z_lky�lu�
eh\uf�djZghf�b�i_j_f_sZ_lky�\�rlZ[_eb�\lhjhc�ebgbb�kdeZ^h\��Ijb�i_j_�
]jmad_� iZd_lbjh\Zggh]h� e_kZ� bkihevamxl� lm� `_� ko_fm�� lhevdh� aZkljhidm�
iZd_lZ�d�djxdm�djZgZ�ijhba\h^yl�jZ[hqb_� 
<f_klh� ihjlZevguo� djZgh\� \h� \lhjhc� ebgbb� fh]ml� [ulv� mklZgh\e_gu�

fhklh\u_�i_j_]jm`Zl_eb��dhaeh\u_�djZgu��jbkmghd�3.45).  
Ijb�i_j_^Zq_�iZd_lh\� k�njhglZevgh]h�gZ� lueh\hc� djZg�ijboh^blky�bo�

i_j_p_ieylv�� qlh� lj_[m_l� ^hihegbl_evghc� jZ[hq_c� kbeu� b� kgb`Z_l� ijh-
ba\h^bl_evghklv� i_j_]jmahqgh]h� ijhp_kkZ��Ihwlhfm� ijb� [hevrbo� kdeZ^Zo�
ijbf_gyxl� ko_fm�f_oZgbaZpbb� k�fhklh\ufb� djZgZfb� gZ� wklZdZ^Zo� �jbkm�
ghd �������i_j_f_sZxsbfb�]jma�gZ�\kx�]em[bgm�kdeZ^Z�� 
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Qbkeh�ijhe_lh\�aZ\bkbl�hl�jZaf_jh\�kdeZ^Z�ih�^ebg_�ijbqZevgh]h�njhglZ��
Ijb�agZqbl_evghc�]em[bg_�kdeZ^Z�\�dZ`^hf�ijhe_l_�mklZgZ\eb\Zxl�ih���fh�
klh\uo� djZgZ�b�ih� ��ihjlZevguo�i_j_^\b`guo� lhjp_\Zl_ey��E_k�ba� km^gZ�\�
ijb_fgmx�qZklv�lhjp_\Zl_ey�i_j_f_sZ_l�fhklh\hc�djZg��Hllhjph\Zgguc�e_k�
ih^Zxl� \� ihem\Z]hg� ki_pbZevguf� ]j_cn_jguf� ih]jmaqbdhf�� ^\b]Zxsbfky�
ih� ihjlZem� i_j_]jm`Zl_ey�� H^gh\j_f_ggh� fh`_l� ijhba\h^blvky� jZ[hlZ� ih�
\ZjbZglm�©kdeZ^ ± \Z]hgª lueh\ufb�fhklh\ufb�djZgZfb�q_j_a�lueh\u_�ihj�
lZevgu_�lhjp_\Zevgu_�fZrbgu� 

 
Jbkmghd�3.45 ± Ko_fZ�f_oZgbaZpbb�i_j_]jmadb�e_kZ�k�bkihevah\Zgb_f�ihjlZevguo� 

b�dhaeh\uo�djZgh\ 

 
Jbkmghd�3.46 ± Ko_fZ�f_oZgbaZpbb�i_j_]jmadb�e_kZ�k�fhklh\ufb�djZgZfb�gZ�wklZdZ^Zo 
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>ey�i_j_]jmadb�ibehfZl_jbZeh\�ijbf_gyxl�lZd`_�djZgh\u_�ko_fu��ZgZ�
eh]bqgu_�bkihevam_fuf�^ey�i_j_]jmadb�djm]eh]h�e_kZ� 
LZd� dZd� ibehfZl_jbZeu� h[uqgh� i_j_\hayl� \� iZd_lbjh\Zgghf� \b^_�� lh�

lhjp_\Zevgu_� fZrbgu� \� ko_fu� g_� \dexqZxl�� <� dZq_kl\_� aZo\Zlguo�
mkljhckl\�bkihevamxl�kljhiu�beb�Z\lhfZlbq_kdb_�aZo\Zlu�k�ih\hjhlgufb�
eZiZfb� 
Ke_^m_l�bf_lv�\�\b^m��qlh�dhebq_kl\h�khjlZf_glh\�ibehfZl_jbZeh\�agZqb�

l_evgh�[hevr_��q_f�djm]eh]h�e_kZ��b�ihwlhfm�ijb�h^ghf�b�lhf�`_�]jmahh[hjhl_�
kdeZ^�ibehfZl_jbZeh\�bf__l�[yevrmx�iehsZ^v��q_f�kdeZ^�djm]eh]h�e_kZ��GZ�
djmiguo� kdeZ^Zo� ^ey� i_j_]jmadb� ibehfZl_jbZeh\� jZpbhgZevgh� bkihevah\Zlv�
ko_fu�f_oZgbaZpbb�k�fhklh\ufb�djZgZfb��kf��jbkmghd�3.4����Fhklh\u_�djZgu�
\u]jm`Zxl�ibehfZl_jbZeu�ba�km^h\��]jmayl�\�km^Z���Z�lZd`_�]jmayl�bo�\�\Z]hgu��
gZ�Z\lhfh[beb�b�\uihegyxl�\k_�\gmljbkdeZ^kdb_�i_j_f_s_gby�]jmaZ��L_jjblh�
jby�kdeZ^Z�\�wlhf�kemqZ_�bf__l�]em[bgm�����f�b�[he__� 
G_dhlhju_�fhklh\u_�djZgu�gZqZeb�hkgZsZlv�l_e_kdhibq_kdbfb�mkljhc�

kl\Zfb�^ey� \_jlbdZevgh]h�i_j_f_s_gby�dZ[bgu�hi_jZlhjZ�b� aZo\Zlh\��qlh�
h[e_]qZ_l�mijZ\e_gb_�aZo\ZlZfb�beb�iha\hey_l�hi_jZlhjm�kZfhfm�ijhba\h�
^blv� aZp_idm� b� hlp_idm� iZd_lh\� e_khfZl_jbZeZ�� GZ[ex^Z_lky� l_g^_gpby�
jhklZ�]jmahih^t_fghklb�fhklh\uo�djZgh\�^h����l� 
IbehfZl_jbZeu� g_j_^dh� i_j_]jm`Zxl� ihjlZevgufb� djZgZfb� \� khq_lZ�

gbb�k�Z\lhih]jmaqbdZfb�b�Z\lhe_kh\haZfb��dhlhju_�ljZgkihjlbjmxl�]jma�\�
lueh\u_�kdeZ^u� 
Ijb�\u]jmad_�ba�\h^u�g_iZd_lbjh\Zggh]h�e_kZ�ijbf_gyxl�ko_fu�f_oZ�

gbaZpbb� k�e_khlZkdZfb�� Z� lZd`_� ko_fu� k�ieZ\mqbfb�b�[_j_]h\ufb� klj_eh�
\ufb�djZgZfb��G_^hklZlhd�ihke_^gbo� aZdexqZ_lky�\� lhf��qlh�hgb�i_j_f_�
sZxl�e_k�ba�\h^u�gZ�[_j_]�lhevdh�gZ�g_agZqbl_evgu_�jZkklhygby��hl�[_j_]Z�
gZ�kdeZ^�e_k�ljZgkihjlbjmxl�e_khlZkdZfb�beb�^jm]bfb�fZrbgZfb� 
GZ�e_kguo�[ZaZo� k�[hevrbf� ]jmahh[hjhlhf�^ey�\u]jmadb e_kZ�ba�\h^u�

ijbf_gyxl�ko_fu�f_oZgbaZpbb�k�dZ[_evgufb�djZgZfb��jbkmghd�3.47). DjZg�
fh`_l�g_ihkj_^kl\_ggh�aZo\Zlu\Zlv�imqdb�e_kZ�ba�\h^u�beb�[jz\gZ, ij_^�
\Zjbl_evgh� \u]jm`_ggu_ ihi_j_qghc� e_khlZkdhc� \� ijb_fguc� iZd_lhnhj�
fbjmxsbc� klZghd�� hldm^Z� iZd_l� i_j_f_sZ_lky� djZghf� \� ]em[v� kdeZ^Z� b�
mdeZ^u\Z_lky�\�rlZ[_ev� 
>ey�ih]jmadb�djm]eh]h�e_kZ�\�km^Z�ba�\h^u�qZs_�\k_]h�bkihevamxl�ieZ\m�

qb_� djZgu��F_klh�i_j_]jmadb� e_kZ�gZ� j_c^_� h]jZ`^Zxl�ieZ\mqbfb� [hgZfb��
h[jZamxsbfb�]jmah\u_�^\hjbdb��<�gbo�e_k�h[uqgh�ih^Z_lky�\�imqdZo�dZl_�
jZfb�� Ijb� ^hklZlhqghc� ]jmahih^t_fghklb� djZgh\� imqdb� i_j_f_sZxlky� \�
km^gh�[_a�jZknhjfbjh\Zgby��qlh�y\ey_lky�gZb[he__�jZpbhgZevguf��ijb�g_^h�
klZlhqghc�± imqdb�jZkimkdZxl��[j_\gZ�kly]b\Zxl�aZly]b\Zxsbfbky�kljhiZfb�
\�iZd_l�b�djZghf�ih^Zxl�\�km^gh��>ey�aZo\ZlZ�[j_\_g�ba�\h^u�kem`bl�lZd`_�
h[e_]q_gguc� ]j_cn_j� k� [hevrbf� jZafZohf� q_exkl_c�� Ijhba\h^bl_evghklv�
^\mo�djZgh\�\�kj_^g_f�khklZ\ey_l�����l�q� 
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Z) 

 
[) 

 

\) 

 

 

Jbkmghd�3.47 ± Ko_fZ�f_oZgbaZpbb�\u]jmadb�ba�\h^u�dZ[_evguf�djZghf� 
Z ± h[sbc�\b^; [ ± g_ihkj_^kl\_gguc�aZo\Zl�e_kZ�ba�\h^u�djZghf��\ ± aZo\Zl�e_kZ�ba�\h^u� 

k�ihfhsvx�e_khlZkdb 
 

Ijb�g_dhlhjuo�i_j_]jmahqguo�j_c^Zo�\�hiulghf�ihjy^d_�ijbf_gyxl�ieZ�
\mqb_� ^\modhgkhevgu_� fhklh\u_� i_j_]jm`Zl_eb� kbkl_fu� PGBBE_khkieZ\Z�
�jbkmghd�3.4����Hgb�kfhglbjh\Zgu�gZ�^\mo�ihglhgZo��Ih�n_jf_�i_j_]jm`Zl_ey�
i_j_^\b]Zxlky���fhklh\uo�djZgZ�]jmahih^t_fghklvx����l�ijhe_lhf����f��h[h�
jm^h\Zggu_�]j_cn_jhf��Km^gh�klZ\yl�f_`^m�ihglhgZfb�b�aZ]jm`Zxl�h^gh\j_�
f_ggh�k�^\mo�[hjlh\�^\mfy�fhklh\ufb�djZgZfb��aZ[bjZxsbfb�e_k�ba�]jmah\uo�
^\hjbdh\��>ey�h[_ki_q_gby�jZ\ghf_jghc� aZ]jmadb� km^gZ�i_j_]jm`Zl_ev�i_j_�
f_sZ_lky� \^hev�g_]h� �k�ihfhsvx�fZg_\jh\uo� e_[_^hd���Ijhba\h^bl_evghklv�
i_j_]jm`Zl_ey�^hklb]Z_l�����l�q� 
Hkgh\gu_�gZijZ\e_gby�\�dhfie_dkghc�f_oZgbaZpbb�b�Z\lhfZlbaZpbb�i_j_�

]jmahqguo� jZ[hl� k� e_kgufb� ]jmaZfb� \� agZqbl_evghc� qZklb� kh\iZ^Zxl� k�
gZijZ\e_gbyfb�jZa\blby�f_oZgbaZpbb�ijhp_kkh\�i_j_]jmadb�rlmqguo�]jm�
ah\��Djhf_� kh\_jr_gkl\h\Zgby� b� kha^Zgby� gh\uo� fZrbg� b� ljZgkihjlguo�
kj_^kl\� g_h[oh^bfh� jZkrbjblv� iZd_lgu_� i_j_\hadb�� iha\heyxsb_� ihegh�
klvx� mkljZgblv� jmqgmx� i_j_deZ^dm� ]jmah\�� Hq_gv� \Z`gh� ^ey� jZaebqguo�
khjlZf_glh\� djm]eh]h� e_kZ� bkihevah\Zlv� _^bgu_� klZg^Zjlgu_� iZd_lu�� qlh�
iha\hebl�\h�\k_o�hkgh\guo�i_j_]jmahqguo�imgdlZo�ijbf_gylv�h^bgZdh\u_�
fZrbgu�b�h[hjm^h\Zgb_� 
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Jbkmghd�3.48 ± Ko_fZ�f_oZgbaZpbb�i_j_]jmadb�e_kZ�\�imqdZo�ba�\h^u�\�km^Z� 

ki_pbZevguf�i_j_]jm`Zl_e_f 
 

IZd_lgu_�i_j_\hadb�fh]ml�mki_rgh�jZa\b\Zlvky�ijb�dhfie_dkghc�f_oZ-
gbaZpbb� iZd_lbjh\Zgby� e_kguo� ]jmah\� \ imgdlZo� aZ]hlh\db� b� jZkibeh\db�
e_kZ��>ey�wlh]h�rbjhdh_�jZkijhkljZg_gb_�^he`gu�gZclb�iZd_lhnhjfbjmx�
sb_�fZrbgu�b�mkljhckl\Z� 
GZb[he__�i_jki_dlb\gufb�b�wdhghfbq_kdb�wnn_dlb\gufb�y\eyxlky�iZ-

d_lu��knhjfbjh\Zggu_�ijb�ihfhsb�ihem`_kldbo�fgh]hh[hjhlguo�kljhih\��
H^gZdh�ijbf_gy_fu_�dhgkljmdpbb�ihem`_kldbo�kljhih\�g_�iha\heyxl�ijh�
ba\h^blv� Z\lhfZlbq_kdmx� aZp_idm� iZd_lh\��Ihwlhfm� \� gh\uo� mgbnbpbjh�
\Zgguo�ihem`_kldbo�kljhiZo�ij_^iheZ]Z_lky�\\_klb�\_jog__�g_kms__�a\_gh��
dhlhjh_�^Zkl�\hafh`ghklv�kha^Z\Zlv�aZo\Zlu��hkms_kl\eyxsb_�dZd�Z\lhfZ�
lbq_kdmx�aZp_idm��lZd�b�hlp_idm�iZd_lZ� 
KlZg^ZjlbaZpby�iZd_lZ�iha\hebl�jZajZ[hlZlv�Z\lhfZlbq_kdb_�aZo\Zlgu_�

ijbkihkh[e_gby�k�^bklZgpbhgguf�mijZ\e_gb_f�b�kha^Zkl�mkeh\by�^ey�\g_^�
j_gby�ijh]jZffgh]h�mijZ\e_gby�g_dhlhjufb�\b^Zfb�djZgh\�b�^jm]bo�i_j_�
]jmahqguo�fZrbg� 
AgZqbl_evgh]h� m\_ebq_gby� ijhba\h^bl_evghklb� i_j_]jmahqguo� kj_^kl\�

fh`gh�^hklbqv�m\_ebq_gb_f�fZkku�iZd_lh\�ijb�h^gh\j_f_gghf�\g_^j_gbb�
dhfie_dkZ�ki_pbZevguo�i_j_]jmahqguo�b�iZd_lbjmxsbo�kj_^kl\� 
Ijb� i_j_\hadZo� e_kguo� ]jmah\� \� kf_rZgghf� `_e_agh^hjh`gh-\h^ghf�

khh[s_gbb� ^ey� mkdhj_gby� i_j_]jmahqguo� jZ[hl� \� djmiguo� i_j_\Zehqguo�
imgdlZo�`_eZl_evgh� m\_ebqblv�fZkkm�iZd_lh\�b� ^_eZlv� __� djZlghc� ���±1/3 
]jmahih^t_fghklb� ihem\Z]hgZ�� >ey� wlhc� p_eb� klZg^Zjlgu_� iZd_lu� fh]ml�
h[t_^bgylvky� \� [ehd-iZd_lu� beb� nhjfbjh\Zlvky� mdjmig_ggu_� iZd_lu� gZ�
djmighlhggZ`guo�ih^^hgZo��ne_lZo�� 
JZajZ[hlZgu�f_jhijbylby�ih�i_j_\had_�b�i_j_\Zed_�djm]eh]h�e_kZ�\�iZ�

d_lZo�fZkkhc�^h����l��Ij_^eZ]Z_fuc�f_lh^�i_j_\hadb�b�i_j_]jmadb�e_kZ�iha�

L_q_gb_ 

:-: 
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\hey_l�\� ��jZaZ�m\_ebqblv�ijhimkdgmx�kihkh[ghklv�ijbqZevgh]h�njhglZ�b�
j_adh�m\_ebqblv�ijhba\h^bl_evghklv�ljm^Z�ihjlh\uo�jZ[hqbo� 
AgZqbl_evgh_�khdjZs_gb_�\kihfh]Zl_evguo�jmqguo�hi_jZpbc�gZ�kdeZ^Zo�

e_khfZl_jbZeh\�^Z_l�ijbf_g_gb_�fhklh\uo�djZgh\-rlZ[_e_jh\�gZ�wklZdZ^_� 
Ijb�i_j_\had_� l_ogbq_kdhc�^j_\_kbgu� \�jy^_�kemqZ_\�fh`_l�hdZaZlvky�

p_e_khh[jZaghc __� i_j_jZ[hldZ� gZ� s_im�� i_j_\hablv� dhlhjmx� fh`gh� dZd�
gZ\Zehqguc�]jma� 
Hkh[h_�f_klh�\�kh\_jr_gkl\h\Zgbb�kihkh[h\�i_j_]jmadb�e_kguo�]jmah\�

bf__l�Z\lhfZlbaZpby� 
 
����GZ\Zehqgu_�kuimqb_�]jmau 
 

3.5.1 KdeZ^u��Mkeh\by�jZaf_s_gby�b�ojZg_gby�]jmah\�gZ�kdeZ^Zo 
 

<� aZ\bkbfhklb�hl� kihkh[Z� ojZg_gby�b� l_ogheh]bb�i_j_f_s_gby� ]jmah\�
kdeZ^u�kljhyl�aZdjulufb��hldjulufb�b�dhf[bgbjh\Zgufb��Z�ih�mkljhckl\m�
b� kihkh[m� mdeZ^db� b� ih]jmadb� ± rlZ[_evgufb�� rlZ[_evgh-wklZdZ^gufb��
wklZdZ^gh-rlZ[_evgh-lhgg_evgufb�� ihem[mgd_jgufb��rlZ[_evgh-ihem[mg-
d_jgufb��[mgd_jgufb�b�kbehkgufb� 
=jmau, g_� [hysb_ky� Zlfhkn_jguo� \ha^_ckl\bc, ojZgyl� gZ� hldjuluo�

iehsZ^dZo�b�rlZ[_eyo��h[_ebkdh\uo��jbkmghd�3.49, Z���ijbafZlbq_kdbo��jb�
kmghd�3.49 [���djm]h\uo �jbkmghd�3.49, \���jZ^bZevguo��jbkmghd�3.49, ]���dh�
gmkguo� �jbkmghd�3.49, ^), F-h[jZaguo� �jbkmghd�3.49, _���oj_[lh\uo� �jbkm�
ghd 3.49, ̀ ).  
M]eb�jZa^_eyxl�gZ�ljb�]jmiiu��ZgljZpblu��dZf_ggu_�b�[mju_��DZ`^Zy�

]jmiiZ� khklhbl� ba� g_kdhevdbo� deZkkh\� �fZjhd���<� ihjlZo� m]hev� ojZgyl� gZ�
hldjuluo�iehsZ^dZo�\�rlZ[_eyo��IjZ\beZ�ojZg_gby�m]ey�hij_^_eyxl�ki_-
pbZevgufb� bgkljmdpbyfb�� M]hev� dZ`^h]h� deZkkZ� ke_^m_l� ojZgblv� \� hl-
^_evguo�rlZ[_eyo��Ijb�ijbf_g_gbb�f_oZgbaZpbb�jZaf_ju�hkgh\Zgby�rlZ-
[_ey�g_�h]jZgbqb\Zxlky��bo�ijbgbfZxl \�aZ\bkbfhklb�hl�wdkiemZlZpbhgguo�
mkeh\bc�b�kihkh[Z�\_^_gby�i_j_]jmahqguo�jZ[hl��<ukhlZ�rlZ[_ey�ijb�kdeZ�
^bjh\Zgbb�ZgljZpblh\�ijbgbfZ_lky�^h����f��Z�[mjuo�m]e_c�± ^h���f� 
Hkh[_gghklv� [mjh]h� b� g_dhlhjuo� ^jm]bo� dZf_gguo� m]e_c� �gZijbf_j��

fZjdb�>��± kihkh[ghklv�d�kZfhgZ]j_\Zgbx�b�kZfh\ha]hjZgbx��qlh�y\ey_lky�
ke_^kl\b_f� bo� hdbke_gby�� >ey� ijh\_jdb� l_fi_jZlmju� m]ey� \�rlZ[_eb� aZ-
deZ^u\Zxl� f_lZeebq_kdb_� ljm[u�� \� dhlhjuo� himkdZxl� l_jfhf_lj��F_g__�
\k_]h�ih^\_j`_gu�kZfh\ha]hjZgbx�ZgljZpblu�b�m]eb�fZjdb�L� 
Hkgh\gh_�kj_^kl\h�ij_^hl\jZs_gby�gZ]j_\Zgby�b�kZfh\ha]hjZgby�m]ey�±

ijZ\bevgZy�mdeZ^dZ�_]h�k�gZ^e_`Zsbf�miehlg_gb_f�b�mkljZg_gb_f�pbjdm�
eypbb�\ha^moZ�\gmljb�rlZ[_ey��K�wlhc�p_evx�ih\_joghklv�rlZ[_ey�aZkuiZ�
xl�keh_f�m]hevghc�f_ehqb��miehlgy_fhc�dZldZfb�beb�^jm]bf�kihkh[hf� 
<� k\yab� k� l_f�� qlh�baf_evq_gb_� m]ey� \_^_l� d�ihgb`_gbx� _]h� dZq_kl\Z��

g_h[oh^bfh�klj_fblvky�d�mf_gvr_gbx�\ukhlu�k[jZku\Zgby�b�qbkeZ�i_j_-
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\Zehd� m]ey� Ijb� ^ebl_evghf� ojZg_gbb� b� \u\_ljb\Zgbb� l_iehl\hjgZy� kih�
kh[ghklv� m]ey� ihgb`Z_lky�� Jm^m� i_j_\hayl� \� hldjuluo� km^Zo� b� \Z]hgZo� b�
ojZgyl�gZ�hldjuluo�iehsZ^dZo�\�rlZ[_eyo��JZaf_ju�\�ieZg_�b�\ukhlZ�rlZ�
[_e_c�fh]ml�ijbgbfZlvky�ex[ufb�b�h]jZgbqb\Zxlky�ebrv�\hafh`ghklyfb�
i_j_]jmahqgh]h�h[hjm^h\Zgby� 
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Jbkmghd�3.49 ± Lbiu�rlZ[_e_c: 

L ± ^ebgZ�rlZ[_ey��B ± rbjbgZ�rlZ[_ey��H ± \ukhlZ�rlZ[_ey��!�± m]he�_kl_kl\_ggh]h�hldhkZ�
]jmaZ�\�ihdh_��R, r ± \g_rgbc�b�\gmlj_ggbc�jZ^bmku�hlkuidb�]jmaZ��b ± jZkklhygb_�f_`^m�lhq�

dZfb�\u]jmadb�]jmaZ�\�rlZ[_ev�� 1b ± rbjbgZ�ih^rlZ[_evgh]h�dhg\_c_jZ 
 

D�i_j_\had_��i_j_]jmad_�b�ojZg_gbx�fbg_jZevgh-kljhbl_evguo�fZl_jbZ�
eh\� �i_khd�� ]jZ\bc��i_kqZgh-]jZ\bcgZy� kf_kv��s_[_gv�� [mlh\uc� dZf_gv��g_�
ij_^ty\ey_lky� dZdbo-eb[h� hkh[uo� lj_[h\Zgbc��Wlb� ]jmau� g_� [hylky� Zlfh�
kn_jguo�hkZ^dh\�b�baf_evq_gby��<ukhlZ�bo�kdeZ^bjh\Zgby�^hklb]Z_l����f� 
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Ba� khe_c� j_qguf� ljZgkihjlhf� i_j_\hayl� \� hkgh\ghf� ih\Zj_ggmx� l_o-
gbq_kdmx��ibs_\mx�b�hlqZklb�dZebcgmx��L_ogbq_kdmx�khev�^hklZ\eyxl�\�ihjlu�
\�\b^_�djmiguo�a_j_g�b�djbklZeeh\��ijb�i_j_\had_�hgZ�ijZdlbq_kdb�g_�ke_`b\Z�
_lky��Ibs_\mx� khev�fh`gh�i_j_\hablv� \�fhehlhf� \b^_��<� wlhf� kemqZ_�gm`gh�
j_rZlv�\hijhk�kdhjhklb�^hklZ\db� �ijb�^ebl_evghc�ljZgkihjlbjh\d_�b�^hklZ\d_�
ke_`b\Z_lky�b�ijb�\u]jmad_�g_h[oh^bfh�j_rZlv�\hijhk�juoe_gby���Ijb�i_j_\ha�
d_�\�g_fhehlhf�\b^_�khev�g_�ke_`b\Z_lky��gh�gm`gh�j_rZlv�\hijhk�mklZgh\db�\�
imgdl_�ijb[ulby�khe_ihfhehqghc�mklZgh\db��<u[hj�\ZjbZglZ�j_rZ_lky�gZ�hkgh�
\Zgbb�wdhghfbq_kdbo�jZkq_lh\. Ibs_\mx�ih\Zj_ggmx�b�dZebcgmx�kheb�i_j_\h�
ayl�\�djuluo�ljZgkihjlguo�kj_^kl\Zo�b�ojZgyl�\�aZdjuluo�kdeZ^Zo��L_ogbq_kdmx�
khev�fh`gh�ojZgblv�gZ�hldjuluo� kdeZ^Zo��Kheb�h[eZ^Zxl�ih\ur_gghc� ]b]jh�
kdhibqghklvx�� \hkijbbfqb\u� d� ihklhjhggbf� aZiZoZf�� Z]j_kkb\gu� ih� hlghr_�
gbx�d�]b^jhl_ogbq_kdbf�khhjm`_gbyf�b�\uau\Zxl�kbevgh_�j`Z\e_gb_�f_lZeeZ� 
;hevrbgkl\h�fZkkh\uo�gZ\Zehqguo�]jmah\�ojZgyl�gZ�hldjuluo�kdeZ^Zo� 
I_j_\hadb� j_qguf� ljZgkihjlhf� gZ\Zehqguo� ]jmah\� hkms_kl\eyxlky�

ij_bfms_kl\_ggh�\�djmiguo�kZfhoh^guo�km^Zo�b�lhedZ_fuo�khklZ\Zo�k�hl�
djulufb� beb� k� hldju\Zxsbfbky� ljxfZfb�� >ey� i_j_\hadb� fbg_jZevgh-
kljhbl_evguo� ]jmah\�rbjhdh� bkihevamxl� km^Z-iehsZ^db�� ]^_� ]jma� jZaf_�
sZxl�gZ�iZem[_��Z�lZd`_�ki_pbZebabjh\Zggu_�km^Z�[mgd_jgh]h�lbiZ�� 
@_e_agh^hjh`guc�ljZgkihjl�bkihevam_l�^ey�i_j_\hadb�fZkkh\uo�gZ\Z-

ehqguo�]jmah\�\�hkgh\ghf�ihem\Z]hgu�k�gb`gbfb�hldju\Zxsbfbky�exdZ-
fb��Z�lZd`_�ieZlnhjfu�b�\�g_dhlhjuo�kemqZyo�^mfidZju� 
GZ�Z\lhfh[bevghf�ljZgkihjl_�gZ\Zehqgu_�]jmau�\�hkgh\ghf�i_j_\hayl�

kZfhk\ZeZfb�]jmahih^t_fghklvx��±���l�b�\ur_� 
>ey�ljZgkihjlbjh\Zgby�gZ\Zehqguo�]jmah\�\�]em[v�ihjlh\hc�l_jjblhjbb�

b�bo�rlZ[_ebjh\Zgby�ijbf_gyxl�e_glhqgu_�dhg\_c_ju��jZkiheh`_ggu_�gZ�
wklZdZ^_��jbkmghd�3.50���H[uqgh�bo�h[hjm^mxl�k[jZku\Zxsbfb�l_e_`dZfb�
k�ihi_j_qgufb�gZdb^gufb�dhg\_c_jZfb��iha\heyxsbfb�m\_ebqblv�rbjbgm�
rlZ[_ey��>ey�agZqbl_evgh]h�m\_ebq_gby�rbjbgu�rlZ[_ey�ih�h[_bf�klhjh�
gZf�wklZdZ^u�klZ\yl�dZlmqb_�dhg\_c_jgu_�fhklu��gZ�dhlhju_�]jma�k[jZku�
\Z_lky�k�wklZdZ^gh]h�dhg\_c_jZ� 

 

 
Jbkmghd�3.50 ± E_glhqguc�dhg\_c_j�gZ�wklZdZ^_� 

Z ± kh�k[jZku\Zxs_c�l_e_`dhc��[ ± k�dZlmqbf�dhg\_c_jguf�fhklhf 

Z) 

[) 
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3.5.2 Ih]jmahqgh-\u]jmahqgu_�fZrbgu�b�]jmahaZo\Zlgu_�mkljhckl\Z 
 

Ijb�i_j_]jmad_�gZ\Zehqguo�]jmah\�bkihevamxlky�njhglZevgu_��lueh\u_�
fZrbgu�^ey�ih^]j_[db�� aZqbkldb� ljxfh\�km^h\�b�\Z]hgh\��mkljhckl\Z�^ey�
juoe_gby�ke_`b\Zxsboky�]jmah\��lZ[ebpZ�3.5). 
Km^h\u_�hi_jZpbb��GZ�[hevrbgkl\_�ijbqZeh\�j_qguo�ihjlh\�ih]jmadm�b�

\u]jmadm�gZ\Zehqguo�]jmah\�\�km^Z�\_^ml�ihjlZevgufb�b�ieZ\mqbfb�djZgZ�
fb��IhjlZevgu_� djZgu� i_j_f_sZxl� ]jma� k� [_j_]Z� \� ljxfu� b� jZa]jm`Zxl�
\Z]hgu�ih�ijyfhfm�\ZjbZglm�\�km^gh�  
Hkgh\gufb�aZo\Zlgufb�mkljhckl\Zfb�^ey�i_j_]jmadb�gZ\Zehqguo�]jmah\�

djZgZfb� y\eyxlky� ]j_cn_ju�� <u[hj� lbiZ� ]j_cn_jZ� aZ\bkbl� hl� jh^Z� ]jmaZ��
lbiZ�djZgZ�b�_]h�]jmahih^t_fghklb�b�hl�lbiZ�ih^\b`gh]h�khklZ\Z� Ijhba\h�
^bl_evghklv� ]j_cn_jguo� djZgh\� fh`_l� \hajZklZlv� ebrv� ^h� hij_^_e_gguo�
ij_^_eh\��<\b^m�g_[hevrbo�jZkklhygbc�i_j_f_s_gby�]jmaZ�g_\hafh`gh bk�
ihevah\Zlv�\ukhdb_�kdhjhklb�i_j_f_s_gby�hl^_evguo�f_oZgbafh\�djZgZ��lZd�
dZd� ijb� wlhf� \hajZklZxl� i_jbh^u� jZa]hgZ� b� lhjfh`_gby��M\_ebq_gb_� \f_�
klbfhklb�]j_cn_jZ�lZd`_�ihke_�hij_^_e_ggh]h�agZq_gby�g_�^Z_l�gm`gh]h�wn�
n_dlZ��Q_f�[hevr_�\f_klbfhklv�]j_cn_jZ��l_f�[hevr_�lj_[m_lky�\j_f_gb�gZ�
_]h�jZa]hg��lhjfh`_gb_��aZdjulb_�b�hldjulb_��Djhf_�lh]h��]j_cn_ju�[hevrbo�
jZaf_jh\�ljm^gh�bkihevah\Zlv�gZ�aZ]jmad_�b�\u]jmad_�\Z]hgh\. < jy^_�kemqZ_\ 
gZ�ihjlZeZo�djZgh\��ij_^gZagZq_gguo�^ey� aZ]jmadb�b�jZa]jmadb�km^h\��mklZ�
gZ\eb\Zxl�[mgd_ju��dhlhju_�iha\heyxl� khdjZlblv�ijh^he`bl_evghklv�jZ�
[hq_]h� pbdeZ� [eZ]h^Zjy� bkdexq_gbx� ih\hjhlZ��>ey� jZ[hlu� lZdbo� djZgh\�
lj_[m_lky�f_gvrbc�njhgl�jZ[hlu��b�bo�fh`gh�dhgp_gljbjh\Zlv�gZ�h[jZ[hl�
d_�h^gh]h km^gZ�\�dhebq_kl\_�^h�q_luj_o-r_klb� 
Djhf_�ihjlZevguo�djZgh\�gZ�hi_jZpbyo�ih]jmadb��\u]jmadb�]jmah\�\�km�

^Z�fh]ml�bkihevah\Zlvky�b�^jm]b_�fZrbgu�pbdebq_kdh]h�^_ckl\by��fhklh�
\u_�djZgu��i_j_]jmahqgu_�fhklu��klj_eh\u_�djZgu��km^h\u_�djZgu��ieZ\m�
qb_�djZgu��i_j_]jm`Zl_eb� 
Rbjhdh_�bkihevah\Zgb_�ieZ\mqbo�djZgh\�h[mkeh\e_gh�l_f��qlh�[_j_]h\u_�

khhjm`_gby�^ey�gbo�g_�ij_^klZ\eyxl�[hevrhc�keh`ghklb�b�g_�lj_[mxl�fgh]h�
\j_f_gb�� ;eZ]h^Zjy� gZebqbx� gZ� wlbo� djZgZo� Z\lhghfguo� wg_j]_lbq_kdbo�
mklZgh\hd�bo�fh`gh�[ukljh�i_j_[jZku\Zlv�b�mklZgZ\eb\Zlv�\�ex[hf�f_kl_��
hl\_^_gghf�^ey�ih]jmadb��\u]jmadb�]jmah\��Wlh�h[_ki_qb\Z_l�\ukhdbc�dhwn�
nbpb_gl�bo�bkihevah\Zgby�ih�\j_f_gb�kjZ\gbl_evgh�k�[_j_]h\ufb�djZgZfb� 
Ijb�[hevrbo�]jmahh[hjhlZo�aZ]jmadm�gZ\Zehqguo�]jmah\�\�km^Z�hkms_kl\ey�

xl� dhg\_c_jgufb�fZrbgZfb� �ih]jmaqbdZfb� g_ij_ju\gh]h� ^_ckl\by��� dhlhju_�
fh]ml�bf_lv�ijhba\h^bl_evghklv�^h������l�q� <�ijbdZj^hgghc�qZklb�hgb�aZdZg�
qb\Zxlky�dhg\_c_jghc�klj_ehc��dhlhjZy�fh`_l�ih^gbfZlvky��ih\hjZqb\Zlvky�b�
\u^\b]Zlvky��Khq_lZgb_� wlbo�^\b`_gbc�iha\hey_l�h[kem`b\Zlv� \kx�iehsZ^v�
ljxfh\�[_a�i_j_^\b`db�km^gZ�b�mf_gvrZ_l�\ukhlm�iZ^_gby�]jmaZ�ijb�k[jZku�
\Zgbb��>ey�mf_gvr_gby�kbeu�m^ZjZ�b�iue_gby�]jmaZ�d�dhgpm�dhg\_c_jghc�klj_�
eu�ih^\_rb\Zxl� l_e_kdhibq_kdmx� ljm[m�k�dZkdZ^guf�kimkdhf��>ey� aZ]jmadb�
ih^iZem[guo� ijhkljZgkl\� gZ� dhg_p� ljm[u gZ\_rb\Zxl� e_glhqguc� dhg\_c_j�
�f_lZl_ev���dhlhjuc�fh`_l�ih\hjZqb\Zlvky� 
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LZ[ebpZ�3.5 ± FZrbgu�b�mkljhckl\Z��bkihevam_fu_�ijb�i_j_]jmad_�gZ\Zehqguo�]jmah\ 

Ih]jmahqgh-jZa]jmahqgu_ 
fZrbgu b�mkljhckl\Z 

Ih]jmadZ <u]jmadZ KdeZ^�
kdb_�
jZ[hlu 

>h[uqZ�
I=K�ba�
j_db 

Juoe_gb_�
]jmaZ�\�
\Z]hgZo 

HqbkldZ�ih^\b`gh]h�khklZ\Z 
km^�
gh 

\Z]hg 
Z\lh�
fh[bev 

km^gh \Z]hg 
Z\lh�
fh[bev 

km^gh \Z]hg 
Z\lhfh�
[bev 

=b^jZ\ebq_kdb_�mklZgh\db +   +   + +  +   
Ig_\fZlbq_kdb_�mklZgh\db + + + + + + +   + + + 
Dhg\_c_ju + + + +   +      
We_\Zlhju    +   +      
Ih]jmaqbdb�g_ij_ju\gh]h�̂ _ckl\by�             
± dhg\_c_jguc�� i_j_^\b`ghc�

ihjlZevguc +            

± dhg\_c_jguc��i_j_^\b`ghc�k�
ih^t_fghc�dhgkhevx +            

± dhg\_c_jguc�� klZpbhgZjguc�
k�ih^t_fghc�klj_ehc +            

± we_\Zlhjgh-dhg\_c_jguc +            
± kZfhih^Z\Zl_ev� dhgkljmdpbb�

;meZ\_gdh   +          

± k�\bglh\uf�iblZl_e_f   +          
± k�jhlhjgh-dh\rh\uf�iblZl_e_f   +          
± k�dhg\_c_jgh-kdj_[dh\uf�iblZ�

l_e_f   +          

± k�ih^]j_[Zxsbfb�eZiZfb   +          
± rg_dh\uc�kZfhih^Z\Zl_ev   +          
± rlZ[_e_ih]jmaqbd       +      

JZa]jmaqbdb�g_ij_ju\gh]h�^_ckl\by�             
± ]b^jhi_j_]jm`Zl_ev    +         
± we_\Zlhjgh-dhg\_c_jguc    +         
± ig_\fZlbq_kdb_    +         
± jhlhjgh-dhg\_c_jguc    +         
± jhlhjgh-ghjbcgh-dhg\_c_jgu_    +         

HdhgqZgb_�lZ[ebpu���� 
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Ih]jmahqgh-jZa]jmahqgu_ 
fZrbgu b�mkljhckl\Z 

Ih]jmadZ <u]jmadZ KdeZ^�
kdb_�
jZ[hlu 

>h[uqZ�
I=K�ba�
j_db 

Juoe_gb_�
]jmaZ�\�
\Z]hgZo 

HqbkldZ�ih^\b`gh]h�khklZ\Z 
km^�
gh 

\Z]hg 
Z\lh�
fh[bev 

km^gh \Z]hg 
Z\lh�
fh[bev 

km^gh \Z]hg 
Z\lhfh�
[bev 

± iblZl_ev�kdj_[dh\uc�dhg\_c_j    +         
± rg_dh\u_    +         
± ghjbcgh-dhg\_c_jgu_    +         
± F<K     +        
± F=M     +        
± kdj_[dh\h]h�lbiZ     +        
± kh�kj_[dh\uf�dhg\_c_jhf     +        
± kbkl_fu OBBL     +        
± we_\Zlhjgh-dhg\_c_jguc     +        
± rlZ[_e_jZa]jmaqbd       +      

MdeZ^qbd-aZ[hjsbd       +      
DjZlp_j-djZgu              +      
:\lhfh[be_jZa]jmaqbdb      +       
<Z]hghhijhdb^u\Zl_eb     +        
Bg_jpbhggu_� \Z]hgh-jZa]jmahqgu_�
fZrbgu     +        

I_j_]jmahqgu_�fhklu + +  + +        
DjZgu             
± dhaeh\u_  + +  + + +      
± fhklh\u_ + + + + + + +      
± klj_eh\u_ + + + + + + + +     
± ihjlZevgu_ + + + + + + +      
± km^h\u_ +   +         
± ieZ\mqb_ +   +         

I_j_]jm`Zl_eb +   +         
H^ghdh\rh\u_�ih]jmaqbdb  + +    +   +   
WdkdZ\Zlhju   +    +      

 

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 117 

Ijb� [hevrbo� h[t_fZo� \u]jmadb� ba� km^h\� p_e_khh[jZagh� bkihevah\Zlv� jZa�
]jmaqbdb�g_ij_ju\gh]h�^_ckl\by��]b^jhi_j_]jm`Zl_eb��we_\Zlhjgh-dhg\_c_jgu_��
ig_\fZlbq_kdb_�� jhlhjgh-dhg\_c_jgu_�� kh� kdj_[dh\uf� dhg\_c_jhf�� jhlhjgh-
ghjbcgh-dhg\_c_jgu_��rg_dh\u_��ghjbcgh-dhg\_c_jgu_� 
<Z]hggu_�hi_jZpbb��>ey�ih]jmadb�gZ\Zehqguo�]jmah\�\�hldjulu_�\Z]hgu�

bkihevamxl� ]j_cn_jgu_� djZgu� �fhklh\u_�� dhaeh\u_�� klj_eh\u_�� ihjlZev�
gu_��i_j_]jmahqgu_�fhklu���djmigh]Z[Zjblgu_�h^ghdh\rh\u_�ih]jmaqbdb��
Djulu_�\Z]hgu�aZ]jm`Zxl�q_j_a�ki_pbZevgu_�[mgd_ju��bf_xsb_�himkdgu_�
ehldb��gZijZ\ey_fu_�\�hdgZ�\Z]hgh\� 
<u]jmadm� ba� ieZlnhjf� b� ihem\Z]hgh\� gZ\Zehqguo� ]jmah\� \_^ml� dhaeh�

\u_��fhklh\u_��i_j_]jmahqgu_�fhklu��klj_eh\u_��ihjlZevgu_�djZgu��djhf_�
lh]h��ba�ieZlnhjf�k�ihfhsvx�jZa]jmaqbdh\�g_ij_ju\gh]h�^_ckl\by�kj_[dh�
\h]h� lbiZ�� kh� kj_[dh\uf� dhg\_c_jhf�� Z� ba� ihem\Z]hgh\ ± we_\Zlhjgh-
dhg\_c_jgu_�� Djulu_� \Z]hgu� \u]jm`Zxlky� k� ihfhsvx� jZa]jmaqbdh\� g_�
ij_ju\gh]h�^_ckl\by�F<K� �ke_`b\Zxsb_ky�]jmau���F=M��ke_`b\Zxsb_ky�
]jmau��� kbkl_fu�OBBL��fZeh]Z[Zjblgu_� dh\rh\u_� ih]jmaqbdb��fZeh]Z[Z�
jblgu_�[mev^ha_ju� 
Iheghklvx�Z\lhfZlbabjh\Zlv�b�f_oZgbabjh\Zlv�\u]jmadm� kuimqbo�b�dmkdh�

\uo�]jmah\�iha\hey_l�bg_jpbhggZy�\Z]hghjZa]jmahqgZy�fZrbgZ� 
Djhf_�i_j_qbke_gguo�kj_^kl\�f_oZgbaZpbb�gZ�\u]jmad_�ba�ihem\Z]hgh\�

bkihevamxlky� \ukhdhijhba\h^bl_evgu_� \Z]hghhijhdb^u\Zl_eb�� Hgb� kih�
kh[gu� jZa]jmablv� ��±��� \Z]hgh\� \� qZk�� g_� lj_[m_lky� hqbkldZ� hl� hklZldh\�
]jmaZ�� ijhp_kk� \u]jmadb�fh`_l� [ulv� Z\lhfZlbabjh\Zg��Ijbf_gyxl� jhlhj�
gu_��fhklh-jhlhjgu_��[hdh\u_��[Zr_ggu_��lhjp_\u_��ieZlnhjfhhijhdb^u�
\Zl_eb�b�^ey�djuluo�\Z]hgh\� 

,:\lhfh[bevgu_� hi_jZpbb��Ih]jmadm� b� \u]jmadm� ba� Z\lhfh[be_c� fh`gh�
ijhba\h^blv� dhaeh\ufb�� fhklh\ufb�� klj_eh\ufb�� ihjlZevgufb� djZgZfb��
h^ghdh\rh\ufb� ih]jmaqbdZfb�� wdkdZ\ZlhjZfb�� Ih]jmadm� k� bkihevah\Zgb_f�
ih]jmaqbdh\�g_ij_ju\gh]h� ^_ckl\by�� kZfhih^Z\Zl_ev� dhgkljmdpbb�;meZ\_g�
dh�� k� \bglh\uf� iblZl_e_f��� k� jhlhjgh-dh\rh\uf� iblZl_e_f�� k� dhg\_c_jgh-
kdj_[dh\uf�iblZl_e_f��k�ih^]j_[Zxsbfb�eZiZfb��rg_dh\uc�kZfhih^Z\Zl_ev��
<u]jmadm�ba�[hjlh\uo�Z\lhfh[be_c�k�bkihevah\Zgb_f�Z\lhfh[be_jZa]jmaqb�
dh\� 
KdeZ^kdb_�hi_jZpbb��>ey�\uiheg_gby�kdeZ^kdbo�hi_jZpbc�bkihevamxlky�

dhaeh\u_��fhklh\u_��klj_eh\u_��ihjlZevgu_�djZgu��h^ghdh\rh\u_�ih]jma�
qbdb�� wdkdZ\Zlhju�� we_\Zlhju�� rlZ[_e_ih]jmaqbdb�� rlZ[_e_jZa]jmaqbdb; 
mdeZ^qbdb-aZ[hjsbdb��djZlp_j-djZgu� 
>ey�^h[uqb�ba�jmk_e�j_d�b�i_j_]jmadb�i_kdZ��ijbf_gyxl�mklZgh\db�]b^jZ\eb�

q_kdh]h� ljZgkihjlZ: a_fe_khku��w`_dlhjgu_��wjebnlgu_��[_j_]h\u_�b�ieZ\mqb_�
]b^jhi_j_]jm`Zl_eb��Hgb�h[_ki_qb\Zxl�f_oZgbaZpbx�\k_o�i_j_]jmahqguo�hi_�
jZpbc��\ukhdmx�ijhba\h^bl_evghklv��^h������l�q���[hevrmx�^ebgm�ljZgkihjlb�
jh\Zgby��\hafh`ghklv�Z\lhfZlbaZpbb�mijZ\e_gby�b�kh\f_s_gby�^h[uqb�b�i_j_�
]jmadb� k� h[h]Zs_gb_f� b� jZa^_e_gb_f� ^h[u\Z_fh]h� fZl_jbZeZ� gZ� hl^_evgu_ 
njZdpbb��H^gZdh�hgb�^himkdZxl�i_j_f_s_gb_�ebrv�h]jZgbq_gghc�ghf_gdeZlm�
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ju�]jmah\��lj_[mxl�agZqbl_evgh]h�jZkoh^Z�wg_j]bb�b�\h^u��g_�fh]ml�jZ[hlZlv�ijb�
gbadbo� l_fi_jZlmjZo�� \uau\Zxl� aZljm^g_gby� k�hl\h^hf�hljZ[hlZgghc� \h^u� kh�
kdeZ^h\�ba�ljxfh\� 
Ljxfgu_�hi_jZpbb��GZb[he__�ljm^gZy�aZ^ZqZ�\�hkms_kl\e_gbb�dhfie_dk�

ghc�f_oZgbaZpbb�i_j_]jmadb�gZ\Zehqguo�]jmah\�± f_oZgbaZpby�ljxfguo�jZ�
[hl��Ohly�hkgh\gmx�fZkkm�]jmaZ�\u]jm`Zxl�ba�hldjulh]h�km^gZ�]j_cn_jgufb�
djZgZfb�[_a�mqZklby�^jm]bo�fZrbg��qZklv� _]h�hklZ_lky� \�ih^iZem[ghf�ijh�
kljZgkl\_�b�\[ebab�[hjlZ��hldm^Z�aZo\Zl�]jmaZ�]j_cn_jhf�g_\hafh`_g��Djhf_�
lh]h��\�aZdexqbl_evguc�i_jbh^�\u]jmadb�\�km^g_�gZoh^blky�g_[hevrhc�kehc�
fZl_jbZeZ��ijb�aZq_jiu\Zgbb�dhlhjh]h�]j_cn_j�aZihegy_lky�ebrv�qZklbqgh� 
G_kfhljy�gZ�lh��qlh�^hey�]jmaZ�\�km^g_��ih^e_`ZsZy�ih^]j_[d_�b�aZqbkld_��

khklZ\ey_l� �±������gZ� wlbo�hi_jZpbyo� aZgylh�[hevrh_� dhebq_kl\h�jZ[hqbo��
Mkeh\by� jZ[hlu� \� ljxfZo� qj_a\uqZcgh� g_[eZ]hijbylgu�� AZdexqbl_evgu_�
jZ[hlu�kbevgh�m^ebgyxl�kjhdb�h[jZ[hldb�km^h\� 
>ey�aZiheg_gby�]jmahf�ih^iZem[guo�ijhkljZgkl\�b�ih^Zqb�]jmaZ�ba�gbo�

\�hldjulmx�qZklv�ljxfZ��Z�lZd`_�aZqbkldb�ljxfh\�ijbf_gyxl�ki_pbZevgu_�
ljxfgu_�fZrbgu��Bo� \u[bjZxl� k� mq_lhf� lbiZ� km^gZ�� jh^Z� ]jmaZ�� lbiZ� b�
ijhba\h^bl_evghklb�njhglZevghc�fZrbgu� 
>ey�ih^]j_[db�b�aZqbkldb�ljxfh\�ijb�\u]jmad_�gZ\Zehqguo�]jmah\�ijb�

f_gyxl�\�hkgh\ghf�ljxfgu_�fZrbgu�i_jbh^bq_kdh]h�^_ckl\by�± [mev^ha_ju�
b�dh\rh\u_�ih]jmaqbdb��jbkmghd�3.51). 
;mev^ha_ju�ba]hlh\eyxl�gZ�[Za_�k_jbcguo�ljZdlhjh\�beb�gZ�ki_pbZevguo�

rZkkb��Hgb�kgZ[`Zxlky�i_j_^gbf�hl\Zehf�b�]j_[dhf��gZ\_rb\Z_fuf�kaZ^b�
dZ[bgu��Hkgh\gh_�i_j_f_s_gb_�b�ih^]j_[dm�]jmaZ�hkms_kl\eyxl hl\Zehf��Z�
]j_[hd�bkihevamxl�^ey�m^Ze_gby�]jmaZ�hl�i_j_[hjhd�b�[hjlh\��>ey�ih^]j_[�
db�kheb�[mev^ha_ju�h[hjm^mxl��djhf_�hl\ZeZ��hldb^gufb�am[vyfb��dhlhju_�
jZajuoeyxl�khev�ijb�aZ^g_f�oh^_�[mevaha_jZ��< kl_kg_gguo�ihemhldjuluo�
ljxfZo�ijbf_gyxl�fZeh]Z[Zjblgu_�[mev^ha_ju�gZ� ]mk_gbqghf�oh^m�k�ib�
lZgb_f� hl� ]b[dh]h� we_dljhdZ[_ey� b� ^bklZgpbhgguf� mijZ\e_gb_f�� LZdb_�
[mev^ha_ju� h[hjm^mxl� dhf[bgbjh\Zgguf� hl\Zehf�� khq_lZxsbf� \� k_[_�
ijyfhc�b�h[jZlguc�hl\Zeu��qlh�iha\hey_l�_fm�i_j_f_sZlv�]jma�dZd�lhedZ�
gb_f��lZd�b�\hehq_gb_f��>ey� aZqbkldb�b�m[hjdb�ljxfh\�hl�hklZldh\�]jmaZ�
fZeh]Z[Zjblgu_� [mev^ha_ju� hkgZsZxl� f_oZgbq_kdhc� aZqbklghc� s_ldhc��
ij_^klZ\eyxs_c� kh[hc� pbebg^jbq_kdbc� [ZjZ[Zg�� gZ� dhlhjhf� aZdj_ie_gu 
imqdb�klZevghc�ijh\hehdb�g_[hevrh]h�^bZf_ljZ��S_ldm�k�ihfhsvx�djhg�
rl_cgh\� dj_iyl� d� hl\Zem� [mev^ha_jZ�� hgZ�ijb\h^blky� \h� \jZs_gb_� ki_pb�
Zevguf� ijb\h^hf��Kha^Zgu� b� ki_pbZevgu_� ljxfgu_� m[hjhqgu_�fZrbgu��
dhlhju_�iha\heyxl�m^Zeylv�g_[hevrhc�kehc�hklZ\r_]hky�]jmaZ�g_�lhevdh�kh�
keZgb�� gh� b� k� [hjlh\�� >ey� wlh]h� fZrbgZ� hkgZs_gZ� [hdh\ufb� kdj_[dh\h-
s_lhqgufb�mkljhckl\Zfb��Bkihevah\Zgb_�fZeh]Z[Zjblguo�[mev^ha_jh\�gZ�
ljxfguo�jZ[hlZo�iha\hey_l�kgbablv�k_[_klhbfhklv�]jmah\uo�jZ[hl�gZ���±
������agZqbl_evgh�ih\ukblv�\ujZ[hldm jZ[hqbo�b�khdjZlblv�\j_fy�klhygdb�
km^gZ�ih^�]jmah\ufb�hi_jZpbyfb� 
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Jbkmghd�3.51 ± Ljxfgu_�aZqbklgu_�fZrbgu� 
Z ± [mev^ha_j�gZ�[Za_�dhe_kgh]h�ljZdlhjZ�� 
[ ± [mev^ha_j�gZ�]mk_gbqghf�oh^m�� 

\�± dh\rh\uc�ih]jmaqbd 

Ljxfgu_� dh\rh\u_�ih]jmaqbdb�gZ�ig_\fhdhe_kghf�b� ]mk_gbqghf�oh^m� \�
dZq_kl\_�jZ[hq_]h�hj]ZgZ�bf_xl�ih^t_fguc�hijhdb^u\Zxsbcky�dh\r��>\b]Z�
ykv�\i_j_^��ih]jmaqbd�\j_aZ_lky�dh\rhf�\�]jma�b�ke_]dZ�ih^gbfZ_l�dh\r�\\_jo��
>Ze__� ih]jmaqbd� hlt_a`Z_l� [_a� jZa\hjhlZ� d� ijhk\_lm� ljxfZ� b�� hijhdb^u\Zy�
dh\r��\ukuiZ_l�]jma��;eZ]h^Zjy�fhsghc�oh^h\hc�qZklb�dh\rh\uc�ih]jmaqbd�
fh`_l�aZo\Zlu\Zlv�ly`_eu_�djmighdmkdh\u_�b�ke_`b\Zxsb_ky�fZl_jbZeu��Hg�
bf__l�[hevrhc�jZ^bmk�^_ckl\by��i_j_f_sZ_l�]jma�ih�ex[hc�ljZ_dlhjbb��Ijb�
^\b`_gbb�\i_j_^�k�hims_gguf�dh\rhf�ih]jmaqbd�i_j_f_sZ_l�]jma��dZd�[mev�
^ha_j��Ijhba\h^bl_evghklv�ljxfguo�dh\rh\uo�fZrbg���±���l�q� 
Ijhba\h^bl_evghklv� ljxfguo� fZrbg� f_gvr_� ijhba\h^bl_evghklb�

njhglZevguo�i_j_]jmahqguo�mklZgh\hd��Ihwlhfm�hgb�^he`gu�\dexqZlvky�\�
jZ[hlm�\�ljxf_�dZd�fh`gh�jZgvr_��K�wlhc�p_evx�]j_cn_jgu_�djZgu�ih^]h�
lZ\eb\Zxl�bf�\�ljxf_�jZ[hqmx�ahgm�_s_�^h�hdhgqZgby�\u]jmadb�hkgh\ghc�
fZkku� ]jmaZ�� JZ[hlZy� gZ� ih^]hlh\e_gghc� iehsZ^d_�� ljxfgu_�fZrbgu� aZ�
[eZ]h\j_f_ggh� ih^]j_[Zxl� ]jma�� q_f� h[_ki_qb\Zxl� jZ[hlm� ]j_cn_jgh]h�
djZgZ�[_a�kgb`_gby�_]h�ijhba\h^bl_evghklb� 
>ey� aZqbkldb�km^h\�hl�hklZldh\�gZ\Zehqguo�]jmah\��g_�[hysboky�\eby�

gby�\h^u��ijbf_gyxl�ieZ\mqb_�]b^jhaZsblgu_�klZgpbb��jbkmghd�3.52). 
<� dhjfh\hf� ljxf_� km^gZ� fhglbjmxl� ^ba_ev-]_g_jZlhjgmx� mklZgh\dm��

jZafu\hqguc�gZkhk��gZkhk�w`_dlhjZ��<�lj_o�^jm]bo�ljxfZo�mklZgZ\eb\Zxl�
dZkdZ^gu_�hlklhcgbdb�b�j_a_j\mZju�h[hjhlghc�\h^u��dhlhjZy�ijhimkdZ_lky�
q_j_a�nbevlj�]jm[hc�b�lhgdhc�hqbkldb� 
GZ� iZem[_� km^gZ� mklZgh\e_g� ih\hjhlguc� djZg�� ij_^gZagZq_gguc� ^ey�

kimkdZ�\� ljxf�]b^jhfhgblhjZ�gZ�kZfhoh^ghc� l_e_`d_�b�\u]jmadb�]j_cn_�
jhf�ba�hlklhcgbdh\�]jmaZ��MklZgh\dZ�bkihevam_lky�^ey�aZqbkldb�ljxfh\�hl�

[) Z) 

\) 
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hklZldh\� ]jmaZ� ����±���� ���� K� [hjlh\� b� gZklbeZ� ]jma� kfu\Z_lky� ]b^jhfh-
gblhjhf��ImeviZ� ba� ljxfZ� hldZqb\Z_lky� w`_dlhjghc� mklZgh\dhc�b� gZijZ-
\ey_lky� \�dZkdZ^guc�hlklhcgbd��<k_�hi_jZpbb�ih� aZqbkld_�ijhba\h^yl�[_a�
keb\Z�aZ]jyag_gghc�\h^u�aZ�[hjl��H[hjhlgmx�\h^m�bkihevamxl�^ey�aZqbkldb�
ih�aZfdgmlhfm�pbdem� 

 

1 2 3 4

5657810 9

 
Jbkmghd�3.52 ± IeZ\mqZy�aZqbklgZy�klZgpby� 

1 ± w`_dlhj��2 ± km^h\hc�djZg��3 ± ]b^jhfhgblhj��4 ± ljxfguc�[mev^ha_j��5 ± i_j_[hjdZ-
nbevlj�lhgdhc�hqbkldb�\h^u��6 ± i_j_[hjdZ-nbevlj�]jm[hc�hqbkldb�\h^u��7 ± hlklhcgbd�� 

8 ± j_a_j\mZj�h[hjhlghc�\h^u��9 ± jZafu\hqguc�gZkhk��10 ± ^ba_ev-]_g_jZlhj 
 

Ijb�g_h[oh^bfhklb�i_j_^�]b^jhaZqbkldhc�\�ljxf�\u]jm`Z_fh]h�km^gZ�fh�
`_l�[ulv� kims_g�[mev^ha_j��Hg� \_^_l�ih^]j_[dm� ]jmaZ�� dhlhjuc�g_p_e_khh[�
jZagh� aZqbsZlv� kfu\hf� IeZ\mqmx� klZgpbx� ih^Zxl� d� ijbqZem� d� fhf_glm�
hdhgqZgby�\u]jmadb�hkgh\ghc�qZklb�]jmaZ��AZqbkldZ�km^gZ�k�ihfhsvx�klZgpbb�
aZgbfZ_l��±����q��Ba�hlklhcgbdh\�]jma�m^Zeyxl�]j_cn_jhf�gZ�kdeZ^� 
Ljm^ghklb�dhfie_dkghc�f_oZgbaZpbb� ljxfguo�jZ[hl�b�g_p_e_khh[jZa�

ghklv�ijbf_g_gby�\�hl^_evguo�imgdlZo�keh`guo�[_j_]h\uo�i_j_]jmahqguo�
mklZgh\hd ijb\_eb�d�kha^Zgbx�j_qguo�km^h\��h[hjm^h\Zgguo�kh[kl\_ggufb�
kj_^kl\Zfb� \u]jmadb� �kZfhjZa]jm`Zxsb_ky� km^Z�� k� ijhba\h^bl_evghklvx�
300±�����l�q��Ij_bfms_kl\h�kZfhjZa]jm`Zxsboky�km^h\�± [ukljZy�\u]jma�
dZ��hlkmlkl\b_�[_j_]h\h]h�i_j_]jmahqgh]h�h[hjm^h\Zgby�gZ�ijbqZe_��ihegZy�
f_oZgbaZpby�ljxfguo�jZ[hl��g_^hklZldb�bo� ± [he__�\ukhdZy�kljhbl_evgZy�
klhbfhklv�km^h\� �gZ���±�������[he__�keh`gZy�wdkiemZlZpby��f_gvrZy�mgb-
\_jkZevghklv�ih�kjZ\g_gbx�k�h[uqgufb�km^Zfb��KZfhjZa]jm`Zxsb_ky�km^Z�
gZb[he__�wdhghfbqgu�gZ�dhjhldbo�ijh[_]Zo��ijb�h^ghklhjhggbo�]jmahihlh�
dZo��dh]^Z�h[uqgu_�km^Z�ke_^mxl�\�h[jZlghf�gZijZ\e_gbb�qZklbqgh�ihjh`�
g_f���ijb�h[kem`b\Zgbb�fgh]bo�f_edbo�imgdlh\��dhlhju_�g_�bf_xl�i_j_�
]jmahqgh]h�h[hjm^h\Zgby�b�]^_�wlh�h[hjm^h\Zgb_�klZ\blv�g_p_e_khh[jZagh��
K� m\_ebq_gb_f� ^Zevghklb� ijh[_]Z� wnn_dlb\ghklv� kZfhjZa]jm`Zxsboky�
km^h\� kgb`Z_lky�� lZd�dZd� mf_gvrZ_lky� kl_i_gv�bkihevah\Zgby�i_j_]jmahq�
gh]h�h[hjm^h\Zgby��mklZgh\e_ggh]h�gZ�gbo� 
GZb[hevr__�jZkijhkljZg_gb_�^ey�i_j_\hadb�gZ\Zehqguo�]jmah\�ihemqb�

eb�km^Z�[mgd_jgh]h�lbiZ�k�9-h[jZaguf��jbkmghd�3.53, Z��b�:-h[jZaguf��jb�
kmghd�3.53, [��ijhnbeyfb k_q_gby� ljxfh\��<� wlbo� km^Zo�ih^�[mgd_jZfb�\�
ljxf_� ijhoh^yl� e_glhqgu_� dhg\_c_ju��=jma� kkuiZ_lky� ba� [mgd_jh\� q_j_a�
\uimkdgu_� hl\_jklby� k� ehiZklgufb� iblZl_eyfb��<� ghkh\hc�� Z� bgh]^Z� b� \�
dhjfh\hc�qZklb�km^gZ� ]jma� k�dhg\_c_jZ�k[jZku\Z_lky�\�ihi_j_qguc�ehlhd��
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hldm^Z�hg�aZ[bjZ_lky�dh\rh\ufb�gZdehggufb�we_\ZlhjZfb��ih^gbfZ_lky�ih^�
m]ehf� ����gZ�iZem[m�b� k[jZku\Z_lky� \� ki_pbZevguc�g_[hevrhc�i_j_]jmahq�
guc�[mgd_j�beb�\hjhgdm��Ba�[mgd_jZ�]jma�ihklmiZ_l gZ�ih\hjhlgh-ih^t_fgmx�
dhg\_c_jgmx� klj_em�� dhlhjZy� \u[jZku\Z_l� _]h�gZ� [_j_]��Ih\hjhlgZy� klj_eZ�
fh`_l�bf_lv�\u^\b`gmx�k_dpbx�beb�k[jZku\Zxsmx�l_e_`dm��iha\heyxsmx�
jZa]jm`Zlv�]jma�\�ex[hc�lhqd_�ih�^ebg_�klj_eu��<f_klh�we_\Zlhjh\�\�j_qguo�
km^Zo�bgh]^Z�mklZgZ\eb\Zxl�gZdehggu_�dhg\_c_ju� 

 

 

 
 
 
Jbkmghd�3.53 ± KZfhjZa]jm`Zxsb_ky�

km^Z�k�[mgd_jhf 

 

>ey� f_oZgbq_kdh]h� juoe_gby� ke_`b\Zxsboky� ]jmah\� gZb[he__� wnn_d�
lb\gh�ijbf_g_gb_�\b[jhjuoebl_e_c�b�\b[jhm^Zjguo�mklZgh\hd��Z�\�hl^_ev�
guo�kemqZyo�± khe_juoebl_evguo�fZrbg�k�\jZsZxsbfbky�ibehh[jZagufb�
^bkdZfb��kdj_[dh\uo�dhg\_c_jh\��p_iguo�we_dljhibe�b�^j� 
>ey� juoe_gby� kf_jaZxsboky� ]jmah\� ij_^gZagZqZxlky� l_� `_� kj_^kl\Z��

qlh�b�^ey�ke_`b\Zxsboky��Z�lZd`_�\k_\hafh`gu_�h[h]j_\Zxsb_�mkljhckl\Z�
�we_dljbq_kdb_� ]j_edb��bgnjZdjZkgu_�baemqZl_eb�b�l� ^���b�h[_a\h`b\Zgb_�
i_j_^� hlijZ\dhc� �p_gljbnm]bjh\Zgb_�� kmrdZ� k� ihfhsvx� lhdh\� \ukhdhc�
qZklhlu�b�^j��� 
>ey�f_oZgbaZpbb�hi_jZpbc�ih�\u]jmad_�hklZldh\�]jmah\�ba�\Z]hgh\�ijb�

f_gyxlky� ke_^mxsb_� hqbklgu_� mkljhckl\Z�� f_oZgbq_kdb_� �s_lhqgu_��
kdj_[dh\u_��s_lhqgh-kdj_[dh\u_��\b[jZpbhggu_���ig_\fZlbq_kdb_��]Zah^b�
gZfbq_kdb_��]b^jZ\ebq_kdb_� 

 
3.5.3 Ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb�]jmah\ 
 

;hevrh_� jZaghh[jZab_� kj_^kl\� f_oZgbabjh\Zgghc� i_j_]jmadb� gZ\Zehq�
guo�]jmah\�\�ihjlZo�iha\hey_l�hj]Zgbah\Zlv�wlm�jZ[hlm�ih�[hevrhfm�dheb�
q_kl\m�ko_f��<u[hj�ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb�[m^_l�aZ\bk_lv�hl�
h[t_fh\�jZ[hlu��lbih\�bkihevam_fuo�ljZgkihjlguo�kj_^kl\��f_klguo�mkeh�
\bc�b�nbgZgkh\uo�\hafh`ghkl_c� 

Z) 

[) 
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<h�fgh]bo�j_qguo�ihjlZo�^ey�i_j_\Zedb�]jmaZ�ba�\Z]hgh\�\�km^Z�b�h[jZlgh�
ijbf_gyxlky� djZgh\u_� ko_fu�f_oZgbaZpbb��Hgb� mgb\_jkZevgu_��gh� ijb� \u�
]jmad_� \Z]hgh\� fh]ml� ijhbkoh^blv� ih\j_`^_gby� \_jog_c� h[\yadb� \Z]hgh\� b�
hklZ_lky�agZqbl_evgh_�dhebq_kl\h�]jmaZ�gZ�^g_�\Z]hgZ��lj_[mxs__�ijbf_g_gby�
^jm]bo�fZrbg� ^ey� bo� m^Ze_gby� beb� jmqgh]h� ljm^Z��Ijb� g_[hevrbo� kdeZ^Zo�
bkihevamxlky�ko_fu�k�h^ghc�ebgb_c�ihjlZevguo�djZgh\��njhglZevgu_�fZrb�
gu���dhlhju_�\uihegyxl�hi_jZpbb�©km^gh ± kdeZ^ª; ©kdeZ^ ± km^ghª; ©km^gh ± 
\Z]hgª; ©\Z]hg ± km^ghª; ©kdeZ^ ± \Z]hgª; ©\Z]hg ± kdeZ^ª �jbkmghd�3.54). 

 

:-:

 

 
 

:

:
 

Jbkmghd�3.54 ± Ko_fZ�f_oZgbaZpbb�k�h^ghc�ebgb_c�ihjlZevguo�djZgh\ 
 

>ey�kdeZ^h\�[hevrhc�_fdhklb�bkihevamxlky�ko_fu�k�^\mfy�ebgbyfb�h^gh�
lbiguo�beb�jZaghlbiguo�djZgh\��jbkmghd�3.55).  

:-:

 

 
 

:

:

 
 

 

Jbkmghd������± Ko_fZ�f_oZgbaZpbb� 
k�^\mfy�ebgbyfb�ihjlZevguo�djZgh\ 
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Jbkmghd�3.56 ± Ko_fZ�f_oZgbaZpbb�k�ihjlZevguf�djZghf�b�fhklh\uf�i_j_]jm`Zl_e_f�  
1 ± ihjlZevguc�djZg��2 ± i_j_]jm`Zl_ev��3 ± ijb_fguc�[mgd_j��4 ± iblZl_ev��5 ± klZpbhgZjguc�

dhg\_c_j 

Ijb�wlhf�qbkeh�njhglZevguo�fZrbg�[hevr_�q_f�lueh\uo��G_^hklZlhd�ko_fu�
k�bkihevah\Zgb_f�^\mo�ebgbc�djZgh\�khklhbl�\�^\hcghc�i_j_jZ[hld_�]jmah\��qlh�
\uau\Z_l�bo�^jh[e_gb_��m\_ebq_gb_�qbkeZ�fZrbg�b�h[kem`b\Zxs_]h�i_jkhgZeZ� 
;he__� ijhba\h^bl_evgu� ko_fu� f_oZgbaZpbb� k� djZgZfb� lbiZ� ©D_g]mjmª��

bf_xsbfb�gZ�ihjlZe_�ijb_fguc�[mgd_j�b�hl\Zehh[jZah\Zl_ev��jbkmghd�3.57). 

 

 
Jbkmghd������± IhjlZevgu_�djZgu�k [mgd_jhf�

gZ�ihjlZe_� 
Z ± [_a�hl\Zehh[jZah\Zl_ey��[ ± k�hl\Zehh[jZah\Zl_e_f 

 

Ko_fZ�\u]jmadb�ba�km^h\�gZ\Zehqguo�]jmah\�djulh]h�ojZg_gby�ijb\_^_�
gZ�gZ�jbkmgd_�3.58. 

 

Jbkmghd������± Ko_fZ�f_oZgbaZpbb�i_j_]jmadb�gZ\Zehqgh]h�]jmaZ�ihjlZevguf� 
djZghf�ijb�aZdjulhf�kdeZ^_ 

Z) [) 
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IhjlZevguc�djZg��h[hjm^h\Zgguc�]j_cn_jhf�^ey�kuimqbo�]jmah\��ih^Z�
_l�]jmau�\�djuluc�kdeZ^�q_j_a�hldju\Zxsb_ky�exdb�\�djur_��I_j_f_s_�
gb_�\gmljb�kdeZ^Z�hkms_kl\ey_l�fhklh\hc�]j_cn_jguc�djZg� 
Ko_fZ�ih]jmadb�gZ\Zehqguo�]jmah\�djulh]h�ojZg_gby�\�km^Z�ijb\_^_gZ�

gZ�jbkmgd_�3.59. 
 

32000

10500 110002000 18000 11000

547502250
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Jbkmghd�3.59 ± Ko_fZ�dhfie_dkZ�^ey�ih]jmadb�gZ\Zehqguo�]jmah\� 

aZdjulh]h�ojZg_gby�\�km^Z� 
1 ± ihjlZevguc�djZg��2 ± ih]jmaqbd�lbiZ�F<K��3 ± ijb_fguc�dhg\_c_j��4, 6 ±  k[jZku\Zxsb_�

l_e_`db����± ihi_j_qguc�kdeZ^kdhc�dhg\_c_j��7 ± ijh^hevguc�kdeZ^kdhc�dhg\_c_j 
 

<u]jmadZ�]jmah\�ba�djuluo�\Z]hgh\�ijhba\h^blky�k�ihfhsvx�fZrbg�F<K��
=jma�ih^Z_lky�\�ijh^hevguc�ijb_fguc�[mgd_j��mklZgh\e_gguc�ih^�dZ`^hc�jZ�
fhc��;mgd_j�aZdjul�j_r_ldhc�^ey�i_j_^\b`_gby�fZrbg�F<K��Ba�[mgd_jZ�]jma�
ihiZ^Z_l�gZ�ijh^hevguc�dhg\_c_j�3��H[Z�ijh^hevguo�dhg\_c_jZ�i_j_[jZku\Zxl�
]jma�gZ�h^bg�ihi_j_qguc�dhg\_c_j��K�ihi_j_qgh]h�dhg\_c_jZ�ih�^\mf�gZdehg�
guf�dhg\_c_jZf�\�lhjp_�kdeZ^Z�]jma�ih^Z_lky�gZ�\_jogbc�ijh^hevguc�dhg\_c_j�
7��k�dhlhjh]h�]jma�fh`_l�\u]jm`Zlvky�\�ex[hc�lhqd_�kdeZ^Z�k�ihfhsvx�dhg\_c_�
jZ�5 b�k[jZku\Zxsbo�l_e_`_d�4, 6��Kh�kdeZ^Z�]jma�ijb�ihfhsb�ihjlZevgh]h�djZ�
gZ�k�]j_cn_jhf�ih^Z_lky�\�ljxf�km^gZ� 
>ey�\u]jmadb�ba�km^h\�fbg_jZevgh-kljhbl_evguo�b�^jm]bo�gZ\Zehqguo�]jm�

ah\� gZ� ijbqZeZo� ijhfure_gguo� ij_^ijbylbc� b� g_dhlhjuo� ihjlh\� rbjhdh�
ijbf_gyxl�ko_fu�f_oZgbaZpbb�k�ieZ\mqbfb�]j_cn_jgufb�djZgZfb�]jmahih^t�
_fghklvx��±���l��IjbqZeu�k�lZdbfb�ko_fZfb�h[uqgh�bf_xl�hldhkguc�[_j_]��m�
dhlhjh]h� mklZgZ\eb\Z_lky� ieZ\mqbc� djZg. JZa]jm`Z_fh_� km^gh� r\Zjlm_lky�
g_ihkj_^kl\_ggh� d�ihglhgm� djZgZ��<�ijhp_kk_� \u]jmadb� km^gh�i_j_f_sZ_lky�
\^hev�djZgZ�k�ihfhsvx�e_[_^hd��mklZgh\e_gguo�gZ�ihglhg_� 
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<�aZ\bkbfhklb�hl�ijhnbey�[_j_]Z�b�\f_klbfhklb�kdeZ^h\�\�ko_fm�\dex�
qZxl� [_j_]h\u_� fZrbgu�� Ijb� g_\hafh`ghklb� h[jZah\Zgby� kdeZ^Z� g_ih�
kj_^kl\_ggh� m� [_j_]Z� ^ey� i_j_f_s_gby� ]jmaZ� \� ]em[v� l_jjblhjbb� ijbqZeZ�
bkihevamxl� [mev^ha_ju� �jbkmghd� 3.60���Ijb� g_h[oh^bfhklb� i_j_f_s_gby�
]jmaZ� gZ� agZqbl_evgh_� jZkklhygb_� hl� djhfdb� [_j_]Z� bkihevamxl� kbkl_fm�
[_j_]h\uo�dhg\_c_jh\��jbkmghd�3.61) 

 
Jbkmghd�3.60 ± Ko_fZ�f_oZgbaZpbb�\u]jmadb�gZ\Zehqguo�]jmah\�ba�km^h\�k�ieZ\m�

qbf�]j_cn_jguf�djZghf�b�[mev^ha_jhf 

 

54

3
2

1

 
Jbkmghd�3.61 ± Ko_fZ�f_oZgbaZpbb�k�ieZ\mqbf�djZghf�b�kbkl_fhc�e_glhqguo�dhg\_c_jh\� 

 1 ± ieZ\mqbc�djZg��2 ± [mgd_j��3 ± gZdehgguc�dhg\_c_j��4 ± ]hjbahglZevguc�dhg\_c_j�� 
5 ± k[jZku\ZxsZy�l_e_`dZ 

 

Ijb�[hevrbo� ]jmahh[hjhlZo�ijbqZeZ�b� kdeZ^Z�ijbf_gyxl� ko_fu� k�fh�
klh\ufb�i_j_]jm`Zl_eyfb��jbkmgdb�3.62, 3.63���Hgb�bf_xl�\ukhdmx�ijhba�
\h^bl_evghklv�b�fh]ml�i_j_]jm`Zlv� ]jma�ih�ex[hfm� \ZjbZglm�[_a� mqZklby�
^jm]bo� fZrbg�� >ebgZ� fhklh\uo� i_j_]jm`Zl_e_c� ^hklb]Z_l� ���� f�� ]jmah-
ih^t_fghklv� ± 20±���l, kdhjhklv�^\b`_gby�l_e_`db ± 5±��f�k��H^gZdh�fh-
klh\u_�i_j_]jm`Zl_eb�lj_[mxl�[hevrbo�dZiblZeh\eh`_gbc�  

 

  
Jbkmghd������± Ko_fZ�f_oZgbaZpbb�k�bkihevah\Zgb_f� 

fhklh\h]h�i_j_]jm`Zl_ey 
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Jbkmghd�3.63 ± Ko_fZ�f_oZgbaZpbb�k�bkihevah\Zgb_f�fhklh\h]h�i_j_]jm`Zl_ey��

h[hjm^h\Zggh]h�dZlmqbf�ih\hjhlguf�djZghf 
 

>ey�khdjZs_gby�qbkeZ�i_j_^\b`_d�i_j_]jm`Zl_e_c�]j_cn_jgmx�l_e_`dm�
h[hjm^mxl�iheghih\hjhlghc�klj_ehc�k�\ue_lhf��±��f��<�jZ^_�kemqZ_\�\f_�
klh�l_e_`db�gZ�\_jog_f�ihyk_�i_j_]jm`Zl_ey�mklZgZ\eb\Zxl�dZlmqbc�ih\h�
jhlguc� djZg� �jbkmghd� �������Ijb� [hevrhc� ^ebg_�i_j_]jm`Zl_ey�� dh]^Z�gZ�
i_j_^\b`dm� dZlmq_]h� djZgZ� aZljZqb\Z_lky� fgh]h� \j_f_gb�� gZ� fhklm� i_j_�
]jm`Zl_ey� mklZgZ\eb\Zxl� dhg\_c_j� k� i_j_^\b`ghc� ijb_fghc� \hjhgdhc� b�
k[jZku\Zxs_c� l_e_`dhc� �kf�� jbkmghd� ������� Bgh]^Z� ijb_fgZy� \hjhgdZ�
mklZgZ\eb\Z_lky�gZ�i_j_^g_c�hihj_�� Z� ]jma�gZ� kdeZ^_�i_j_f_sZ_lky� kbkl_-
fhc�e_glhqguo�dhg\_c_jh\� 

5 64

3

2

1

 
Jbkmghd�3.64 ± Ko_fZ�f_oZgbaZpbb�k�bkihevah\Zgb_f�fhklh\h]h�i_j_]jm`Zl_ey��

h[hjm^h\Zggh]h�e_glhqguf�dhg\_c_jhf� 
 1 ± iblZl_ev��2 ± ijb_fguc�[mgd_j��3 ± dZlmqbc�klj_eh\hc�djZg��4 ± i_j_]jmahqguc�fhkl�� 

5 ± k[jZku\ZxsZy�l_e_`dZ��6 ± e_glhqguc�dhg\_c_j 

;he__� \ukhdmx� ijhba\h^bl_evghklv� h[_ki_qb\Zxl� ko_fu� k� ]j_cn_jgh-
[mgd_jgufb�i_j_]jm`Zl_eyfb��h[hjm^h\Zggu_�hl\Zehh[jZah\Zl_eyfb�� ]jm�
ahih^t_fghklvx� ��±��� l��GZ� jbkmgd_� ����� ihdZaZgZ� ko_fZ� f_oZgbaZpbb� k�
]j_cn_jgh-[mgd_jguf�i_j_]jm`Zl_e_f�3 b�jhlhjgh-dhg\_c_jguf�ih]jmaqb�
dhf-hl\Zehh[jZah\Zl_e_f� �j_deZcf_jhf�� 13�� Ijb� i_j_]jmad_� ih� ijyfhfm�
\ZjbZglm�aZo\Zq_gguc�]j_cn_jhf�\�ljxf_�]jma�\ukuiZ_lky�\�[mgd_j�2 b�k�
ihfhsvx�jZa]jmahqghc�mklZgh\db�1 kkuiZ_lky�\�klhysbc�ih^�ihjlZehf�\Z�
]hg��Ijb�jZ[hl_�ih�\ZjbZglm� km^gh-kdeZ^� ]jma�\�ijbdhj^hgguc�rlZ[_ev�5 
ih^Z_lky� hl\Zehh[jZah\Zl_e_f� 4�� mklZgh\e_gguf� gZ� ihjlZe_�� Z� \� lueh\hc�
rlZ[_ev�± kbkl_fhc�dhg\_c_jh\�8±10 b�jhlhjgh-dhg\_c_jguf�ih]jmaqbdhf-
hl\Zehh[jZah\Zl_e_f�13.  
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Jbkmghd������± Ko_fZ�f_oZgbaZ�
pbb�k�bkihevah\Zgb_f�]j_cn_jgh-

[mgd_jgh]h� 
i_j_]jm`Zl_ey�b�jhlhjgh-
dhg\_c_jghc�fZrbgu 

 

 

AZ]jmadZ� \Z]hgh\� b� Z\lhfh[be_c� \� lueh\hc� qZklb� hkms_kl\ey_lky� i_j_-
^\b`guf�aZ]jmahqguf�mkljhckl\hf�7��gZ�dhlhjh_�]jma��fbgmy�kdeZ^��ih^Z_lky�
kbkl_fhc� dhg\_c_jh\� 8±12 ba� km^gZ� beb� k� ihfhsvx� jhlhjgh-dhg\_c_jghc�
fZrbgu� kh� kdeZ^Z��Ijb� hl]jmad_� ]jmaZ� kh� kdeZ^Z� lhevdh� gZ� Z\lhljZgkihjl�
p_e_khh[jZagh� \f_klh� aZ]jmahqgh]h� mkljhckl\Z� 7 bkihevah\Zlv� djZgu-
wdkdZ\Zlhju� 
Ko_fu�k�dhg\_c_jgh-[mgd_jgufb�i_j_]jm`Zl_eyfb�h[_ki_qb\Zxl�\ukhdmx�

ijhba\h^bl_evghklv� i_j_]jmahqgh]h� ijhp_kkZ� ����±���� l�q� gZ� h^gm� ebgbx���
^Zxl�\hafh`ghklv�ih�f_j_�jhklZ�]jmahh[hjhlZ�m\_ebqb\Zlv�bgl_gkb\ghklv�h[�
jZ[hldb� km^h\� b� ijhimkdgmx� kihkh[ghklv� ijbqZeZ� aZ� kq_l� dhgp_gljZpbb�
i_j_]jmahqguo kj_^kl\�� iha\heyxl� kha^Z\Zlv� [Zabkgu_� kdeZ^u� [hevrhc�
\f_klbfhklb��GZebqb_� \� ko_f_�i_j_]jm`Zl_e_c k�nbdkbjh\Zgguf�ijyfheb�
g_cguf�^\b`_gb_f�b�fZrbg�g_ij_ju\gh]h�^_ckl\by�kha^Z_l�mkeh\by�^ey�Z\lh�
fZlbaZpbb�mijZ\e_gby�i_j_]jmahqgufb�ijhp_kkZfb� 
<uiheg_gb_� \k_o� ]jmah\uo� hi_jZpbc� h^ghc� fZrbghc� \hafh`gh� ijb�

bkihevah\Zgbb�fhklh\uo�djZgh\�gZ�wklZdZ^Zo��jbkmghd 3.66). 
Ijb�lZdbo�ko_fZo�\hafh`gh�h[jZah\Zgb_�kdeZ^h\�[hevrhc�\f_klbfhklb��

kjZ\gbl_evgh� ijhklh� h[_ki_qb\Zxlky� i_j_]jmadZ� b� kdeZ^bjh\Zgb_� ]jmah\��
lj_[mxsbo� aZdjulh]h�ojZg_gby��kha^Zxlky�ij_^ihkuedb�^ey�iheghc�Z\lh�
fZlbaZpbb�\k_o�i_j_]jmahqguo�hi_jZpbc��>ey�h^gh\j_f_gghc�\u]jmadb�km�
^h\�b�ih]jmadb�\Z]hgh\�\�lueh\hc�qZklb�ijbqZeZ�\�dZ`^hf�ijhe_l_�f_`^m�
wklZdZ^Zfb�mklZgh\e_gh�ih�^\Z�fhklh\uo�djZgZ� 
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Jbkmghd������± Ko_fZ�f_oZgbaZpbb�k�bkihevah\Zgb_f�fhklh\uo�]j_cn_jguo�djZgh\�

gZ�wklZdZ^_ 

Ijb�[hevrbo�]jmahh[hjhlZo�^ey�i_j_\Zedb�fZkkh\uo�gZ\Zehqguo�]jmah\�
�m]ey��jm^u��ba�\Z]hgh\�\�km^Z�bkihevamxl�\ukhdhijhba\h^bl_evgu_�ko_fu�
\�khq_lZgbb�k�\Z]hghhijhdb^u\Zl_eyfb� 
GZ�jbkmgd_�3.67 ihdZaZgZ�h^gZ�ba�lZdbo�ko_f�^ey�i_j_\Zedb�m]ey��Ko_fZ�

\dexqZ_l�^\Z�jhlhjguo�\Z]hghhijhdb^u\Zl_ey��ijb_fgu_�[mgd_ju��kbkl_fm�
e_glhqguo� dhg\_c_jh\�� ^\_� ijbdhj^hggu_� klZpbhgZjgu_� ih]jmahqgu_�fZ�
rbgu�k�ih\hjhlgh-l_e_kdhibq_kdbfb�klj_eZfb��Bf_xlky�imevlu�k�ZiiZjZ�
lmjhc� Z\lhfZlbq_kdh]h� mijZ\e_gby� \� a^Zgbb� \Z]hgZhijhdb^u\Zl_ey� b� gZ�
dhj^hg_�ijbqZeZ� 
Ihke_� \u]jmadb� \Z]hgZ� jhlhj� \ha\jZsZ_lky� \� bkoh^gh_� iheh`_gb_� b�

\dexqZ_lky�ijb\h^�ki_pbZevgh]h�\uly]b\Zxs_]h�mkljhckl\Z�7��\u\h^ys_]h�
ihjh`gbc�\Z]hg�k�ieZlnhjfu�hijhdb^u\Zl_ey�gZ�gZdehgguc�mqZklhd�imlb��
Hlkx^Z�\Z]hg�kdZlu\Z_lky�gZ�imlv�^ey�ihjh`gbo�\Z]hgh\�b�k�g__�hl\h^blky�
gZ�imlv�nhjfbjh\Zgby�ihjh`gbo�khklZ\h\��AZl_f�kgh\Z�\dexqZ_lky� lhedZ�
l_ev� b� ih^Z_lky� ih^� \u]jmadm� ke_^mxsbc� \Z]hg�� :gZeh]bqgh� jZ[hlZ_l� b�
\lhjhc�\Z]hghhijhdb^u\Zl_ev� 
Ba� ijb_fgh]h� [mgd_jZ� ]jma� iblZl_eyfb� ih^Z_lky� gZ� e_glhqgu_� dhg-

\_c_ju�8 b�^Ze__�gZ�dhg\_c_j�9 b�gZ�ijbdhj^hggu_�ih]jmahqgu_�fZrbgu�
10�� dhlhjufb� k[jZku\Z_lky� \� km^gh�� Ih\hjhlgh-l_e_kdhibq_kdb_� klj_eu�
h[_bo� ih]jmahqguo� fZrbg� b� kbkl_fZ� ^bklZgpbhggh-Z\lhfZlbq_kdh]h�
mijZ\e_gby� bfb� h[_ki_qb\Zxl� jZ\ghf_jgmx� ihkehcgmx� aZ]jmadm� km^gZ��
>ey�fhglZ`guo�jZ[hl�\�a^Zgbb�\Z]hghhgjhdb^u\Zl_ey�mklZgh\e_g�fhklh\hc�
djZg�4��MijZ\e_gb_�dhfie_dkhf hkms_kl\ey_lky�k�imevlZ� 
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R 27,0±43,5
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~15,0

188,0 5,75
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5
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:
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:~155,0
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Jbkmghd�3.67 ± Dhg\_c_jgZy�ko_fZ�f_oZgbaZpbb�ih]jmadb�m]ey�� 

1 ± e_glhqgu_�iblZl_eb��2 ± Z\lhfZlbq_kdbc�jZkp_ibl_ev-lhedZl_ev��3 ± aZf_^ebl_ev�^\b`_gby�\Z]hgh\��4 ± fhklh\hc�djZg�� 
5 ± jhlhjguc�\Z]hghhijhdb^u\Zl_ev� 6 ± [mgd_j��7 ± \uly]b\Zl_ev�\Z]hgh\��8, 9 ± e_glhqgu_�dhg\_c_ju��10 ± ih]jmahqgu_�fZrbgu�� 

11 ± a^Zgb_�imevlZ�mijZ\e_gby��12 ± ̀ _e_agh^hjh`guc�imlv�^ey�ihjh`gbo�ihem\Z]hgh\��13 ± imlv�^ey�ih^Zqb�]jm`_guo�\Z]hgh\ 
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Ko_fZ�jZkkqblZgZ�gZ�i_j_\Zedm�]jmaZ�lhevdh�ih�ijyfhfm�\ZjbZglm��Ih�
wlhfm�gZ�ijbqZe_�g_l�kdeZ^h\�b�kdeZ^kdbo�fZrbg��Hiul�wdkiemZlZpbb�wlhc�
mklZgh\db� ihdZaZe�� qlh� ba-aZ� g_kh\iZ^_gby� ijb[ulby� km^h\� b� \Z]hgh\� ih�
\j_f_gb�qZklh�\hagbdZxl�ijhklhb�ljZgkihjlguo�kj_^kl\��Ihwlhfm�\�gZklh�
ys__�\j_fy�hl^Zxl�ij_^ihql_gb_� ko_fZf��iha\heyxsbf�hkms_kl\eylv�i_�
j_]jmadm�g_�lhevdh�ih�ijyfuf�\ZjbZglZf��gh�b�q_j_a�kdeZ^� 
<�ihke_^gb_� ]h^u� \�ihjlZo� kdeZ^kdb_� jZ[hlu� qZklh�f_oZgbabjmxlky� k�

ihfhsvx�jhlhjgh-dhg\_c_jguo�fZrbg��Ko_fZ f_oZgbaZpbb�k�ijbf_g_gb_f�
\Z]hghhijhdb^u\Zl_e_c�b�jhlhjgh-dhg\_c_jguo�fZrbg�^ey�ih]jmadb�jm^u�
\�km^Z�bah[jZ`_gZ�gZ�jbkmgd_������ HgZ�\dexqZ_l��jhlhjguc�3 beb�[hdh\hc�
\Z]hghhijhdb^u\Zl_eb� k� ijb_fguf� [mgd_jhf� 4�� kbkl_fm� e_glhqguo� dhg�
\_c_jh\�1, 5, 7, 9±11��^\_�klZpbhgZjgu_�dhg\_c_jgu_�aZ]jmahqgu_�fZrbgu�8 
k�ih\hjhlghc�klj_ehc��i_j_]jmahqgu_�klZgpbb�6��^\Z�kZfhoh^guo�jhlhjgh-
dhg\_c_jguo� ih]jmaqbdZ-hl\Zehh[jZah\Zl_ey� �j_deZcf_jZ�� 2 ^ey� ih^Zqb�
]jmaZ� \�rlZ[_ev� b� hl]jmadb�ba� g_]h��Ko_fZ� h[kem`b\Z_l�i_j_]jmadm� ]jmaZ�
dZd� ih� ijyfhfm� \ZjbZglm� ©\Z]hg ± km^ghª�� lZd� b� ih� \ZjbZglZf� ©\Z]hg ± 
kdeZ^ª b ©kdeZ^ ± km^ghª. 
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Jbkmghd������± Ko_fZ�f_oZgbaZpbb�k�\Z]hghhijhdb^u\Zl_e_f�b�dhfie_dkhf�fZrbg�

g_ij_ju\gh]h�^_ckl\by 
 

<f_klh� klZpbhgZjguo� ih]jmahqguo� fZrbg� gZ� dhj^hg_� fh]ml� mklZgZ-
\eb\Zlvky�i_j_^\b`gu_�ih]jmahqgu_�fZrbgu��<�wlhf�kemqZ_�g_�lj_[mxlky�
\�ijhp_kk_�aZ]jmadb�i_j_^\b`db�km^h\��gh�mkeh`gy_lky�ih^ZqZ�gZ�gbo�]jmaZ�
kh�kdeZ^kdbo�dhg\_c_jh\��Hgb�[he__�^hjh]b_ b�lj_[mxl�mkljhckl\Z�\_jlb-
dZevghc�gZ[_j_`ghc�kl_gdb� 
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Ijb� ih]jmad_� ih� ijyfhfm� \ZjbZglm� ]jma� ihke_� hijhdb^u\Zgby� \Z]hgZ�
kkuiZ_lky�\�ijb_fguc�[mgd_j�4��ba�g_]h�gZ�ih^[mgd_jguc�dhg\_c_j�11 b�ih�
dhg\_c_jZf�5, 1, 9 b�ih]jmahqgufb�fZrbgZfb�8 k[jZku\Z_lky�\�ljxf�km^gZ��
Ijb�hlkmlkl\bb�km^gZ�]jma�ih�dhg\_c_jZf�11, 5, 10 b�jhlhjgh-dhg\_c_jguf�
fZrbgZf� �hl\Zehh[jZah\Zl_ev�2��gZijZ\ey_lky�\�rlZ[_eb��Ijb�hl]jmad_�kh�
kdeZ^Z�]jma�aZ[bjZ_lky�ba�rlZ[_ey�wlbfb�`_�jhlhjgh-dhg\_c_jgufb�fZrb�
gZfb�ba�rlZ[_e_c�b�ih�dhg\_c_jZf�10, 7, 9 aZ]jm`Z_lky�\�km^gh� 
<�g_dhlhjuo�kemqZyo�ijbf_gyxlky�ko_fu�f_oZgbaZpbb�k�jZa]jmahqgufb�

wklZdZ^Zfb� b� ihjlZevgufb� djZgZfb� ^ey� ih^Zqb� ]jmaZ� \� km^Z�� GZ� jbkmg�
d_ 3.69 bah[jZ`_gZ�lZdZy�ko_fZ�^ey�i_j_]jmadb�d\Zjpblh\��AZqbkldZ�\Z]hgh\�
hkms_kl\ey_lky�k�ihfhsvx�]b^jhaZqbklghc�mklZgh\db��dhlhjZy�mklZgh\e_gZ�
gZ�ki_pbZevghf�ihjlZe_��h[hjm^h\Zgghf�exdhih^t_fgbdZfb� 
Ko_fu�k�wklZdZ^guf�kihkh[hf�\u]jmadb�\Z]hgh\� lj_[mxl�f_gvrbo�dZ-

iblZeh\eh`_gbc�� q_f� k� \Z]hghhijhdb^u\Zl_eyfb�� gh� \uau\Zxl� agZqb-
l_evgu_� aZljZlu�jmqgh]h� ljm^Z��lZd�dZd�ihdZ�hlkmlkl\mxl�gZ^_`gu_� kj_^-
kl\Z�f_oZgbaZpbb�^ey�hldjulby�b�aZdjulby�exdh\�ihem\Z]hgh\�b�m^Ze_gby�
hklZldh\�]jmaZ�ba�gbo��GZdeZ^gu_�\b[jZlhju�iheghklvx�g_�hqbsZxl�\Z]hg��
b� lj_[m_lky� jmqgZy� aZqbkldZ�� G_h[oh^bfZ� i_jbh^bq_kdZy� aZqbkldZ� `_-
e_agh^hjh`guo� iml_c�� G_\hafh`gZ� \u]jmadZ� \Z]hgh\� [_a� exdh\�� IjbqZe�
madh�ki_pbZebabjh\Zg�b�ljm^gh�khq_lZ_lky�kh�kf_`gufb�ijbqZeZfb� 

1

5

4

32

~15,0

Rmax = 30,0

 
Jbkmghd������± Ko_fZ�f_oZgbaZpbb�i_j_]jmadb�d\Zjpblh\�k�]b^jhaZqbkldhc�\Z]hgh\� 

1 ± wklZdZ^Z��2 ± fZrbgZ�^ey�hldju\Zgby�b�aZdju\Zgby�exdh\ b�]b^jhaZqbkldb�\Z]hgh\�� 
3 ± exdhih^t_fgbdb��4 ± gZkhk�^ey�ih^Zqb�kfu\ghc�\h^u��5 ± `_eh[�iblZgby�gZkhkZ�\h^hc 

 
Ijb�[hevrbo�b�mklhcqb\uo�]jmahh[hjhlZo�����±��feg�l�b�[he__�^ey�\u]jma�

db�gZ\Zehqguo� ]jmah\�ba� km^h\�ijbf_gyxl�ghjbcgh-dhg\_c_jgu_�b�jhlhjgh-
dhg\_c_jgu_� ko_fu�f_oZgbaZpbb��Ko_fu�� ihkljh_ggu_� iheghklvx� ba�fZrbg�
g_ij_ju\gh]h� ^_ckl\by�� h[_ki_qb\Zxl� \ukhdmx� ijhba\h^bl_evghklv� �����±
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����� l�q� gZ� l_ogheh]bq_kdmx� ebgbx�� g_aZ\bkbfh� hl� ^Zevghklb� i_j_f_s_gby�
]jmaZ��ih^^Zxlky�e_]q_�iheghc� Z\lhfZlbaZpbb�mijZ\e_gby�\k_fb�ijhp_kkZfb��
iha\heyxl�kha^Z\Zlv�kdeZ^u�[hevr_c�\f_klbfhklb��H^gZdh�bo�bkihevah\Zgb_�
\hafh`gh�lhevdh�gZ�h[jZ[hld_�ki_pbZevguo�km^h\�hldjulh]h�lbiZ� 
Ko_fZ� f_oZgbaZpbb� \u]jmadb� ba� km^h\� k� [_j_]h\uf� ghjbcgh-

dhg\_c_jguf� i_j_]jm`Zl_e_f� ihdZaZgZ� gZ� jbkmgd_� 3.70�� I_j_]jmahqguc�
ijhp_kk�wlhc�mklZgh\dhc�ih�\ZjbZglm� ©km^gh ± kdeZ^ª hkms_kl\ey_lky�ke_�
^mxsbf�h[jZahf��Ghjbcguc�i_j_]jm`Zl_ev�1 k\hbfb�hims_ggufb�\�ljxf�
ghjbyfb� �dh\rh\ufb� we_\ZlhjZfb�� aZq_jiu\Z_l� ]jma�b�i_j_f_sZ_l� _]h�gZ�
ijbdhj^hgguc�[_j_]h\hc�dhg\_c_j�2��>Ze__�ih�kbkl_f_�ihi_j_qguo�dhg\_c�
_jh\� 6 ]jma� ih^Z_lky� gZ� ijh^hevguc� e_glhqguc� dhg\_c_j�� ijheh`_gguc�
f_`^m�rlZ[_eyfb�8��K�ijh^hevgh]h�dhg\_c_jZ�]jma�k�ihfhsvx�k[jZku\Zx�
s_c�l_e_`db�i_j_^Z_lky�gZ�ijb_fgh_�mkljhckl\h�jhlhjgh-dhg\_c_jghc�fZ�
rbgu�3��dhlhjZy�jZ[hlZ_l�\�wlhf�kemqZ_�dZd�hl\Zehh[jZah\Zl_ev��b�k[jZku�
\Z_l�]jma�\�rlZ[_ev��Ijb�i_j_]jmad_�ih�\ZjbZglm� ©km^gh ± \Z]hgª ]jma�kb�
kl_fhc� dhg\_c_jh\� ih^Z_lky� gZ� lueh\hc� wklZdZ^guc� dhg\_c_j� 4 b� k� g_]h�
k[jZku\Zxs_c�l_e_`dhc�5 gZijZ\ey_lky�\�\Z]hgu��Kh�kdeZ^Z�]jma�aZo\Zlu�
\Z_lky�jhlhjgh-dhg\_c_jghc�fZrbghc��jZ[hlZxs_c�\� wlhf�kemqZ_�dZd� jZa�
]jmaqbd�rlZ[_e_c��b�hl�g__�ih�kbkl_f_�e_glhqguo�dhg\_c_jh\�i_j_f_sZ_lky�
gZ�wklZdZ^guc�dhg\_c_j�^ey�aZ]jmadb�\Z]hgh\� 
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Jbkmghd������± Ko_fZ�
f_oZgbaZpbb�k�[_j_]h\uf�
ghjbcgh-dhg\_c_jguf�
i_j_]jm`Zl_e_f 
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:gZeh]bqgh_� ihkljh_gb_� bf_xl� ko_fu� f_oZgbaZpbb� i_j_]jmadb� k� jh-
lhjgh-dhg\_c_jgufb� i_j_]jm`Zl_eyfb�� A^_kv� ]jma� aZo\Zlu\Z_lky� \� ljxf_�
km^gZ� jhlhjguf� q_jiZdh\uf� mkljhckl\hf�� i_j_^Z_lky� gZ� ijb_fguc� dhg-
\_c_j� b� ^Ze__� kbkl_fhc� e_glhqguo� dhg\_c_jh\� b� jhlhjgh-dhg\_c_jguo�
kdeZ^kdbo� fZrbg� i_j_f_sZ_lky� \�rlZ[_eb� �dZd� b� \� ij_^u^ms_c� ko_f_���
WdkiemZlZpby�jZaebqguo�jhlhjguo�fZrbg�mdZau\Z_l�gZ�lh��qlh�hgb�fh]ml�
bf_lv�ijb� hlghkbl_evgh g_[hevrbo� jZaf_jZo� \_kvfZ� \ukhdmx� ijhba\h^b�
l_evghklv��^hoh^ysmx�^h�g_kdhevdbo�lukyq�lhgg�\�qZk� 
>ey�\u]jmadb�i_kdZ�b�I=K�ba�ki_pbZevguo�km^h\�dhjulhh[jZagh]h�lbiZ�

ijb� [hevrbo� ]jmahh[hjhlZo� ijbf_gyxl� ko_fu� f_oZgbaZpbb� k� ]b^jhi_-
j_]jm`Zl_eyfb��jbkmghd�3.71���=b^jhi_j_]jm`Zl_ev�3 kfhglbjh\Zg�gZ�ihg�
lhg_�b�kgZ[`_g�gZkhkZfb j_nme_jgufb�b�^\mfy�\h^ygufb�p_gljh[_`gufb��
<h^ygu_�gZkhku�ih� ljm[hijh\h^Zf� 2 ih^Zxl� \h^m� \� ljxf� km^gZ�� h[jZamy�
imevim��dhlhjZy�aZkZku\Z_lky�q_j_a�\kZku\Zxsbc�gZdhg_qgbd��khkmg��1 j_�
nme_jguf gZkhkhf�b�ih�gZ]g_lZl_evghfm�ljm[hijh\h^m�4 ljZgkihjlbjm_lky�
gZ�kdeZ^��GZ�kdeZ^_�]jma�hk_^Z_l�\�rlZ[_ev��Z�\h^Z�q_j_a�^j_gZ`gmx�kbkl_�
fm�5 hl\h^blky�\�j_dm��<�ijhp_kk_�jZa]jmadb�[Zj`m�i_j_^\b]Zxl�\^hev�i_�
j_]jm`Zl_ey�e_[_^dhc� 

3

GZ�kdeZ^42

1

5
4

5

5:-:
6·

12

IeZg�kdeZ^Z

100±200

60
±
16

0

Hl�]b^jhi_j_]jm`Zl_ey

::

 
Jbkmghd������± Ko_fZ�f_oZgbaZpbb�k�]b^jhi_j_]jm`Zl_e_f 
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>h[uqZ�i_kqZgh-]jZ\bcghc�kf_kb� �I=K��fh`_l�ijhba\h^blvky�k�ihfhsvx�
q_jiZdh\uo�a_fe_fZrbg��a_fe_khkguo�w`_dlhjguo�b�wjebnlguo�kgZjy^h\� 
>ey�jZa^_e_gby�I=K�gZ�hl^_evgu_�njZdpbb�ijbf_gyxl�p_gljh[_`gu_�b�

]jZ\blZpbhggu_� ]b^jhdeZkkbnbdZlhju�� Z� lZd`_� f_oZgbq_kdb_� deZkkbnb-
dZlhju�� Ko_fZ� jZ[hlu� ieZ\mq_]h� ]b^jhdeZkkbnbdZlhjZ� ijb� ^h[uq_� I=K�
ihdZaZgZ�gZ�jbkmgd_� ������P_gljh[_`guc�gZkhk�8 ih^�[hevrbf�^Z\e_gb_f�
ih^Z_l�\h^m�ih�ljm[hijh\h^m�7 b�jZafu\Z_l�jZajZ[Zlu\Z_fuc�]jmgl��dhlh�
juc�ih� \kZku\Zxs_fm� ljm[hijh\h^m� 6 ih^Z_lky�j_nme_jguf�gZkhkhf� 5 \�
dZf_jm��]jZ\b_\u^_ebl_ev��2��A^_kv�djmigu_�njZdpbb�\uiZ^Zxl�\gba�b�q_�
j_a� aZl\hj� 3 \u\h^ylky� gZ� dhg\_c_j� 4 ^ey� ih]jmadb� \� km^gh�� <� gb`gxx�
qZklv�dZf_ju�gZkhkhf�9 ^hihegbl_evgh�ih^Z_lky�ijhfu\hqgZy�\h^Z��dhlh�
jZy�q_j_a�ljm[hijh\h^�1 \u[jZku\Z_lky�\�j_dm�� 

1

9 8 7 6

5

43

2

 
Jbkmghd������± Ko_fZ�jZ[hlu�ieZ\mq_]h�]b^jhdeZkkbnbdZlhjZ 

 

<� f_oZgbq_kdbo� deZkkbnbdZlhjZo� kf_kv� jZa^_ey_lky� gZ� njZdpbb� k� ih-
fhsvx�jZaebqguo�kbl��\b[jh]jhohlh\��� 
Ijb� i_j_f_s_gbb� i_kdZ� \� i_kqZgh-]jZ\bcghc� kf_kb� j_nme_jgu_� gZkhku�

kbevgh� bagZrb\Zxlky� b� bo� ijhba\h^bl_evghklv� kgb`Z_lky��Hkh[_ggh� iZ^Z_l�
hgZ�ijb�i_j_]jmad_� kf_kb� k�[hevrbf�kh^_j`Zgb_f� ]jZ\by� �\� ��b�[he__�jZaZ). 
>ey� mkljZg_gby� wlh]h� g_^hklZldZ� ijbf_gyxlky� w`_dlhjgu_� mklZgh\db� �jbkm�
ghd 3.73��� GZkhk� 3 wlhc� mklZgh\db� aZ[bjZ_l� aZ[hjlgmx� \h^m� b� ih^� gZihjhf�
gZijZ\ey_l�__�ih�ljm[hijh\h^m�2 \�w`_dlhj�7��A^_kv�kljmy�\h^u��ijhoh^y�q_j_a�
dhevp_\mx�s_ev�5��k�[hevrhc�kdhjhklvx�gZijZ\ey_lky�\�dZf_jm�kf_rb\Zgby�4. 
;eZ]h^Zjy�wlhfm�\�aZ[hjghc�qZklb�khieZ�6 kha^Z_lky�\Zdmmf��g_h[oh^bfuc�^ey�
aZkZku\Zgby�fZl_jbZeZ��<h^Z�^ey�jZafu\Z� ]jmglZ�ih^Z_lky� \� ljxf� ki_pbZev�
guf�ljm[hijh\h^hf�1��;eZ]h^Zjy�\Zdmmfm�qZklbpu�]jmaZ�mklj_feyxlky�\�dZf_�
jm�4��]^_�bo�aZo\Zlu\Z_l�ihlhd�\h^u�b�ih�ljm[hijh\h^m�8 ljZgkihjlbjm_l�d�f_�
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klm�\u]jmadb��MklZgh\dZ�kihkh[gZ�ih^Z\Zlv�]jma�gZ�\ukhlm�^h����f�b�i_j_f_�
sZlv�_]h�gZ�jZkklhygb_�^h�����f��?_�ijhba\h^bl_evghklv�����±�����l�q� 
JZajZ[hlZgu�wjebnlgu_�mklZgh\db��\�dhlhjuo�\� aZ[hjguc�ljm[hijh\h^�

ih^Z_lky�k`Zluc�\ha^mo� �]Za���Ih^t_f�\ha^moZ�\�ljm[_�\uau\Z_l�^\b`_gb_�
kf_kb�]Za ± \h^Z ± fZl_jbZe��LZdb_�mklZgh\db�g_�bf_xl�h]jZgbq_gbc�ih�]em-
[bg_�aZ[hjZ�]jmaZ��gh�i_j_^�ih^Zq_c�]b^jhkf_kb�gZ�deZkkbnbdZlhj�g_h[oh-
^bfh�hl^_eylv�\ha^mo�b�mklZgZ\eb\Zlv�^hihegbl_evgh�]jmglh\uc�gZkhk� 
=b^jhf_oZgbaZpby� ^Z_l� \hafh`ghklv� jZa]jm`Zlv� fbg_jZevgh-kljhb-

l_evgu_� fZl_jbZeu� k� \ukhdhc� ijhba\h^bl_evghklvx�� kha^Z\Zlv� [Zabkgu_�
kdeZ^u� k� [hevrbf� h[t_fhf� ojZg_gby� b� ljZgkihjlbjh\Zlv� ]jma� gZ� agZqb-
l_evgu_� jZkklhygby�� H^gZdh� ijbf_g_gb_ ]b^jhi_j_]jm`Zl_e_c� \hafh`gh�
lhevdh�^ey�i_j_]jmadb�lZdbo�]jmah\��dhlhju_�g_�[hylky�\ha^_ckl\by�\h^u�b�
bf_xl�hij_^_e_gguc�]jZgmehf_ljbq_kdbc�khklZ\� 

1

8

7 4

5

6

2
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Jbkmghd�3.73 ± Ko_fZ�jZ[hlu�ieZ\mq_]h�]b^jhdeZkkbnbdZlhjZ 
 

Hkgh\gu_�gZijZ\e_gby�\�jZa\blbb�f_oZgbaZpbb�i_j_]jmahqguo�jZ[hl�k�
gZ\Zehqgufb�]jmaZfb [2, 3, 6, 8, 9]:  

± dhgp_gljZpby�i_j_]jmadb�gZ\Zehqguo� ]jmah\�gZ� ki_pbZebabjh\Zgguo�
ijbqZeZo�� hkgZs_gguo� \ukhdhijhba\h^bl_evgufb� dhfie_dkgh-f_oZgbab-
jh\Zggufb�i_j_]jmahqgufb�mklZgh\dZfb�� 

± ijbf_g_gb_� ^ey�ih]jmadb� \� km^Z� \ukhdhijhba\h^bl_evguo� �^h� ����±
����� l�q�� dhg\_c_jguo� mklZgh\hd� b� ki_pbZebabjh\Zgguo� i_j_]jmahqguo�
dhfie_dkh\��iha\heyxsbo�g_� lhevdh�iheghklvx�f_oZgbabjh\Zlv� \k_�i_j_�
]jmahqgu_�hi_jZpbb��gh�b�Z\lhfZlbabjh\Zlv�bo�� 

± ijbf_g_gb_� ^ey� \u]jmadb� \Z]hgh\� jhlhjguo� b� [hdh\uo� \Z]h-
ghhijhdb^u\Zl_e_c� k� Z\lhfZlbaZpb_c�ih^Zqb�b� m[hjdb� \Z]hgh\��bkihevah�
\Zgb_� ijbgpbiZ� kZfhl_qghc� \u]jmadb� \Z]hgh\� �q_j_a� ^gbs_\u_� exdb�� gZ�
jZa]jmahqguo� wklZdZ^Zo� kh� kj_^kl\Zfb�f_oZgbaZpbb� ^ey� hldju\Zgby� b� aZ�
dju\Zgby�exdh\��h[hjm^h\Zgb_�iZjdZ�\Z]hgh\�kj_^kl\Zfb�p_gljZebah\Zggh�
]h�hldjulby�b�aZdjulby�exdh\�� 

± kha^Zgb_�\ukhdhijhba\h^bl_evguo�����±�����l�q��dhfie_dkguo�]b^jh-
f_oZgbabjh\Zgguo�mklZgh\hd��kh\f_sZxsbo�^h[uqm��h[h]Zs_gb_��jZa^_e_-
gb_�b�ih]jmadm�\�km^Z�fbg_jZevgh-kljhbl_evguo�fZl_jbZeh\�� 
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± bkihevah\Zgb_� ^ey� \u]jmadb� ba� km^h\� gZ\Zehqguo� ]jmah\� ]j_cn_jgh-
dhg\_c_jguo�i_j_]jm`Zl_e_c�ijhba\h^bl_evghklvx����±�����l�q�b�ihjlZevguo�
djZgh\�lbiZ�©D_g]mjmª�k�[mgd_jhf�b�\udb^guf�dhg\_c_jhf��mklZgh\e_ggufb�
gZ�ihjlZe_��kha^Zgb_�i_j_]jmahqguo�dhfie_dkh\�gZ�[Za_�wlbo�fZrbg�� 

± m\_ebq_gb_� ]jmahih^t_fghklb� ]j_cn_jguo� i_j_]jm`Zl_e_c� b� djZgh\�
^h���±���l�b�hkgZs_gb_�bo�ijh]jZffguf�mijZ\e_gb_f��kha^Zgb_�^ey�dZ`^h�
]h�jh^Z�]jmaZ�kh\_jr_gguo�aZo\Zlguo�mkljhckl\�k�ih\ur_gghc�aZq_jiu\Z�
xs_c�kihkh[ghklvx�� 

± kha^Zgb_� ^ey� \u]jmadb� km^h\� ki_pbZevguo� mklZgh\hd� g_ij_ju\gh]h�
^_ckl\by��ghjbcgh-dhg\_c_jguo�b�jhlhjgh-dhg\_c_jguo���h[_ki_qb\Zxsbo�
\ukhdmx�ijhba\h^bl_evghklv� �^h�����±�����l�q���ihlhqghklv�i_j_f_s_gby�
]jmaZ�b�Z\lhfZlbaZpbx�mijZ\e_gby;  

± f_oZgbaZpby�i_j_]jmahqguo�hi_jZpbc�gZ�djmiguo�kdeZ^Zo�iml_f�ijbf_g_gby�
kbkl_fu�e_glhqguo�dhg\_c_jh\�b�jhlhjgh-dhg\_c_jguo�kdeZ^kdbo�fZrbg�^\mklh�
jhgg_]h�^_ckl\by��ih]jmaqbd-rlZ[_e_j��ijhba\h^bl_evghklvx����±�����l�q�� 

± ijbf_g_gb_�^ey�\u]jmadb�i_kdZ�b�I=K�kj_^kl\�]b^jhf_oZgbaZpbb��h[_k�
i_qb\Zxsbo�\ukhdhijhba\h^bl_evgmx�\u]jmadm�km^h\��^h�����±�����l�q���jZa�
^_e_gb_�I=K�gZ�njZdpbb�b�h[jZah\Zgb_�kdeZ^h\�[hevrhc�\f_klbfhklb�� 

± bkihevah\Zgb_�^ey�ih^]j_[db�b�aZqbkldb�]jmaZ�\�ljxfZo�b�\Z]hgZo�ki_-
pbZebabjh\Zgguo� ljxfguo� b� \Z]hgguo� fZrbg�� ijbf_g_gb_� ^ey� hdhgqZ-
l_evghc�aZqbkldb�b�fhcdb�km^h\�b�\Z]hgh\�hl�hklZldh\�gZ\Zehqguo�]jmah\�
]b^jhaZqbklguo� mklZgh\hd�� h[hjm^h\Zgguo� ]b^jhfhgblhjZfb�� b� jZ[hlZx-
sbo�ih�aZfdgmlhfm�pbdem�[_a�keb\Z�aZ]jyag_gghc�\h^u�\�j_dm�� 

± kha^Zgb_�gh\uo�lbih\�ljZgkihjlguo�kj_^kl\��fZdkbfZevgh�ijbkihkh-
[e_gguo�^ey�dhfie_dkghc�f_oZgbaZpbb� �iheghklvx�hldjuluo�km^h\��\Z]h-
gh\�k�hldju\Zxsbfbky�djurZfb�b�l� ^���� 

± ijbf_g_gb_� kZfhjZa]jm`Zxsboky� km^h\�� iha\heyxsbo� iheghklvx� f_-
oZgbabjh\Zlv� ljxfgu_� jZ[hlu� b� i_j_]jmadm� ]jmah\� \� f_edbo� imgdlZo�� h[h-
jm^h\Zgb_�dhlhjuo�i_j_]jmahqgufb�kj_^kl\Zfb�wdhghfbq_kdb�g_p_e_khh[jZagh�� 

± \g_^j_gb_� Z\lhfZlbq_kdh]h� mijZ\e_gby�i_j_]jmahqgufb�fZrbgZfb��ih�
\urZxs_]h�bo�ijhba\h^bl_evghklv�b�gZ^_`ghklv�b�k\h^ys_]h�^_ckl\by�q_eh�
\_dZ�\�i_j_]jmahqghf�ijhp_kk_�d�gZ[ex^_gbx�aZ�jZ[hlhc�fZrbg�b�ZiiZjZlmju�� 
Hkms_kl\e_gb_�f_jhijbylbc�ih�dhfie_dkghc�f_oZgbaZpbb�b�Z\lhfZlb-

aZpbb�i_j_]jmahqguo�ijhp_kkh\�^he`gh�khijh\h`^Zlvky�ijbgylb_f�f_j�ih�
hojZg_�a^hjh\vy�ex^_c�b�aZsbl_�hdjm`Zxs_c�kj_^u�\�ihjlm�iml_f�mkljZ-
g_gby�iue_h[jZah\Zgby�b�ihl_jv�]jmaZ��kha^Zgby�kbkl_f�ZkibjZpbb�b�hqbkl�
db�l_jjblhjbb�b�ih\_joghklb�Zd\Zlhjbb� 

 
3.5.4 Ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb�]jmah\�hldjulh]h 
          b�djulh]h�ojZg_gby��gZkuiguo�b�rlmqguo�gZ�h^ghf�ijbqZe_ 
 
J_qghc� ljZgkihjl� h[kem`b\Z_l� agZqbl_evgh_� qbkeh� f_edbo� imgdlh\�� \�

dhlhju_� ihklmiZxl� \� hlghkbl_evgh� g_[hevrhf� h[t_f_� jZaebqgu_� ]jmau: 
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ihjhrdhh[jZagu_� �fbg_jZevgu_�m^h[j_gby��p_f_gl�b�^j����rlmqgu_� �iZd_�
lbjh\Zggu_�� dhgl_cg_ju�� b� ^j��<� lZdbo� imgdlZo� p_e_khh[jZagh� kha^Z\Zlv�
mgb\_jkZevgu_� ijbqZeu�� h[_ki_qb\Zxsb_�i_j_jZ[hldm� \k_o� ]jmah\�gZ� h^�
ghf�ijbqZe_��Bo�fh`gh�hkgZsZlv� ko_fZfb�f_oZgbaZpbb�i_j_]jmadb� k�fh�
klh\uf� ]j_cn_jguf� djZghf� gZ� h^ghijhe_lghc� wklZdZ^_� �jbkmghd� 3.74). 
< lueh\hc�qZklb�ijbqZeZ�jZkiheh`_g�kdeZ^�^ey�ojZg_gby�aZlZj_gguo�fbg_�
jZevguo�m^h[j_gbc�b�kbehk�^ey�ijb_fZ�m^h[j_gbc��i_j_\habfuo�gZkuivx��
Ijbdhj^hggmx� qZklv� ijbqZeZ� bkihevamxl� ^ey� ojZg_gby� gZ\Zehqguo� b�
rlmqguo� ]jmah\� hldjulh]h� ojZg_gby�� GZkuigu_� fbg_jZevgu_� m^h[j_gby�
\u]jm`Zxl�ba�km^gZ�]j_cn_jguf�djZghf 1 b�ih^Zxl�\�ijb_fguc�[mgd_j�2, 
ba�dhlhjh]h�e_glhqguf� dhg\_c_jhf�3 i_j_f_sZxl�\�ijb_fgmx�qZklv�dh\�
rh\h]h�we_\ZlhjZ�4��Hlkx^Z�]jma�fh`_l�ihklmiZlv�beb�\�kbehk�5��beb�\�ki_�
pbZevgu_�_fdhklb��gZoh^ysb_ky�\�djulhc�qZklb�kdeZ^Z� 

xx
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Jbkmghd�3.74 ± Ko_fZ�f_oZgbaZpbb�k�fhklh\ufb�djZgZfb�gZ�h^ghijhe_lghc�wklZdZ^_�^ey�

\u]jmadb�ba�km^h\�gZkuiguo�b�rlmqguo�]jmah\�hldjulh]h�b�djulh]h�ojZg_gby 
 
Ijb�i_j_f_s_gbb�djZghf�rlmqguo�]jmah\�]j_cn_j�aZf_gyxl�gZ�^jm]h_�

aZo\Zlgh_�ijbkihkh[e_gb_� 
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3.6 Ihjhrdhh[jZagu_�b�iue_\b^gu_�]jmau 
 

3.6.1 <u[hj�kihkh[h\ i_j_\hadb�b�ojZg_gby 
 
Ijb�\u[hj_�kihkh[h\�i_j_\hadb��i_j_]jmadb�b�ojZg_gby�wlbo�]jmah\�g_h[�

oh^bfh� mqblu\Zlv� bo� nbabdh-obfbq_kdb_� k\hckl\Z�� ]jZgmehf_ljbq_kdbc� kh�
klZ\�� ]b]jhkdhibqghklv�� ke_`b\Z_fhklv�� gZebiZgb_�� Z[jZab\ghklv�� kf_jaZ_�
fhklv��Z]j_kkb\gh_�\ha^_ckl\b_�gZ�fZrbgu�b�khhjm`_gby��Iue_\b^gu_�fZl_�
jbZeu�ijb�bo�\^uoZgbb�hdZau\Zxl�\j_^gh_�\ha^_ckl\b_�gZ�hj]Zgbaf�q_eh\_dZ��
ihwlhfm�bo�dhgp_gljZpby�\�\ha^mo_�^himkdZ_lky�\�hij_^_e_gguo�jZaf_jZo��G_�
dhlhju_�fbg_jZevgu_�m^h[j_gby�ijb�i_j_]jmad_�\u^_eyxl�\j_^gu_�]Zau�b�h[�
jZamxl�\aju\hhiZkgu_�kf_kb�k�\ha^mohf� 
K\_`_gZkuiZggu_�iue_\b^gu_�]jmau�h[eZ^Zxl�ohjhr_c�l_dmq_klvx��Z�

ijb�i_j_]jmad_�kbevgh�iueyl� 
Ijb�i_j_\had_�ihjhrdhh[jZaguo�b�iue_\b^guo�]jmah\�gZkuivx hliZ^Z�

_l�g_h[oh^bfhklv� \� jZkoh^Zo�gZ� lZjm�b� jZaf_s_gbb� wlbo� ]jmah\� \� lZjm�� Z�
lZd`_ h[_ki_qb\Z_lky�\ukhdZy�kl_i_gv�f_oZgbaZpbb�b�Z\lhfZlbaZpbb�i_j_�
]jmadb� 
Ijb�hj]ZgbaZpbb�^hklZ\db�ihjhrdhh[jZaguo�b�iue_\b^guo� ]jmah\�p_�

e_khh[jZagh� bkihevah\Zlv� ki_pbZebabjh\Zggu_� ljZgkihjlgu_� kj_^kl\Z��
ih]jmahqgh-jZa]jmahqgu_�fZrbgu��kdeZ^u�b�ijbqZeu� 
>ey�ojZg_gby�ihjhrdhh[jZaguo�b�iue_\b^guo�]jmah\�bkihevamxlky�kb�

ehkgu_�� j_a_j\mZjgu_� b� h[uqgu_� djulu_� b�rZljh\u_� kdeZ^u��<� kdeZ^Zo�
kbehkgh]h�lbiZ�h[_ki_qb\Z_lky�]_jf_lbqghklv��khojZgghklv�]jmaZ�b�\ukhdZy�
kl_i_gv�Z\lhfZlbaZpbb�i_j_]jmahqgh]h�ijhp_kkZ� 

 
3.6.2 Ih]jmahqgh-\u]jmahqgu_�fZrbgu�b�]jmahaZo\Zlgu_�mkljhckl\Z 
 

K� ihjhrdhh[jZagufb� b� iue_\b^gufb� ]jmaZfb� \� ihjlZo� \uihegyxlky�
ke_^mxsb_�hi_jZpbb��ih]jmadZ�\�km^Z��\u]jmadZ�ba�km^h\��ih]jmadZ�\�\Z]h�
gu��\u]jmadZ�ba�\Z]hgh\��ih]jmadZ�\�Z\lhfh[beb��\u]jmadZ�ba�Z\lhfh[be_c��
kdeZ^kdb_�i_j_f_s_gby��Wlb�hi_jZpbb�fh]ml�\uihegylvky�fZrbgZfb�pbd�
ebq_kdh]h� �djZgu�� i_j_]jm`Zl_eb�� b� g_ij_ju\gh]h� ^_ckl\by� �ig_\fZlbq_�
kdb_�mklZgh\db��dhg\_c_ju��we_\Zlhju��ih]jmaqbdb�g_ij_ju\gh]h�^_ckl\by��
jZa]jmaqbdb�g_ij_ju\gh]h�^_ckl\by�� 
Ih]jmadZ� \� km^Z��Wlm� hi_jZpbx� ijhba\h^yl� k� bkihevah\Zgb_f� ig_\fh�

mklZgh\hd� gZ]g_lZl_evgh]h� ^_ckl\by�� Zwjh`_eh[Z�� dhg\_c_ju� e_glhqgu_��
ih]jmaqbdb� g_ij_ju\gh]h� ^_ckl\by� �dhg\_c_jguc�� i_j_^\b`ghc�� ihjlZev�
guc��dhg\_cg_jguc��i_j_^\b`ghc� k�ih^t_fghc� klj_ehc�� dhg\_c_jguc��i_�
j_^\b`ghc�k�ih^t_fghc�dhgkhevx��we_\Zlhjgh-dhg\_c_jgu_�� 
Ijb� aZ]jmad_� k� bkihevah\Zgb_f� dhg\_c_jh\� ^ey� ij_^hl\jZs_gby� iue_gby�

dhg\_c_ju�jZkiheZ]Zxl�\�aZdjuluo�]Ze_j_yo��Z \�f_klZo�i_j_kuidb�mkljZb\Zxl�
iue_meh\bl_eb��Ih^Zqm� ]jmaZ�\� km^gh�hkms_kl\eyxl�ih� kimkdghfm�jmdZ\m��<h�
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\j_fy�aZ]jmadb�ljxfu�iehlgh�aZdju\Zxl�djurdZfb�b�[j_a_glhf�b�ijh\h^yl�hl�
khk�aZiue_ggh]h�\ha^moZ�b�_]h�hqbkldm�k�ihfhsvx�nbevljh\� 
Ijb�aZ]jmad_�km^h\�k�bkihevah\Zgb_f�ig_\fhmklZgh\hd�gZ]g_lZl_evgh]h�^_c�

kl\by�gZ�km^Zo�^he`gu�[ulv�aZ]jmahqgu_�iZljm[db��d�dhlhjuf�ijbkh_^bgy_lky�
]b[dbc�reZg]�hl�ig_\fhmklZgh\db��Ihke_�hk_^Zgby�]jmaZ�\�ljxf_�hljZ[hlZgguc�
\ha^mo�\u[jZku\Z_lky�\�Zlfhkn_jm�q_j_a�ki_pbZevgu_�nbevlju. 
Ijb�bkihevah\Zgbb�Zwjh`_eh[h\��^ey�aZ]jmadb�p_f_glZ��g_�lj_[m_lky�mkljhc�

kl\Z�keh`guo�nbevljh\��lZd�dZd�p_f_gl�ihklmiZ_l�\�ljxfu�ihqlb�[_a�\ha^moZ� 
Ih]jmaqbdb�g_ij_ju\gh]h�^_ckl\by�h[_ki_qb\Zxl�\ukhdmx�ijhba\h^b�

l_evghklv�gZ�aZ]jmad_�km^h\��Ih^ZqZ�]jmaZ�\�ljxf�hkms_kl\ey_lky�k�hl]jm�
ahqgh]h�dhg\_c_jZ�fZrbgu�q_j_a�kimkdgu_�jmdZ\Z� 
<u]jmadZ�ba�km^h\��<u]jmadZ�ba�km^h\�hkms_kl\ey_lky�fZrbgZfb�pbdebq_kdh�

]h�^_ckl\by��fhklh\u_�djZgu��i_j_]jmahqgu_�fhklu��klj_eh\u_�djZgu��ihjlZev�
gu_� djZgu�� km^h\u_� djZgu�� ieZ\mqb_� djZgu�� i_j_]jm`Zl_eb�� b� g_ij_ju\gh]h�
�ig_\fZlbq_kdb_� mklZgh\db�� dhg\_c_ju�� jZa]jmaqbdb� g_ij_ju\gh]h� ^_ckl\by��
we_\Zlhjgh-dhg\_c_jgu_�� jhlhjgh-dhg\_c_jgu_�� jhlhjgh-ghjbcgh-dhg\_c_jgu_��
iblZl_ev-kdj_[dh\uc�dhg\_c_j��rg_dh\u_��ghjbcgh-dhg\_c_jgu_�� 
<u]jmadm� ke_`Z\rboky� ihjhrdhh[jZaguo� b� iue_\b^guo� ]jmah\�� dhlhju_�

ljm^gh�ih^^Zxlky�i_j_]jmad_�ig_\fhljZgkihjlgufb�mklZgh\dZfb��hkms_kl\ey�
xl�djZgZfb��hkgZs_ggufb�ki_pbZevgufb�]j_cn_jZfb�k�lhqghc�ih^]hgdhc�djh�
fhd�q_exkl_c��qlh�qZklbqgh�mkljZgy_l�ihl_jb�ba-aZ�iue_gby�]jmah\� 
GZ� ki_pbZebabjh\Zgguo�ijbqZeZo�^ey� \u]jmadb�gZebiZxsbo�ihjhrdhh[�

jZaguo� ]jmah\�ijbf_gyxl� ki_pbZevgu_� ]j_cn_jgu_�i_j_]jm`Zl_eb��h[hjm^h�
\Zggu_�[mgd_jZfb�^ey�ijb_fZ�]jmaZ�ba� ]j_cn_jZ��h[_kiueb\Zxs_c�dZf_ju�k�
ZkibjZpbhggufb�mkljhckl\Zfb�^ey�ij_^hl\jZs_gby iue_h[jZah\Zgby� 
?keb�iha\heyxl�nbabdh-obfbq_kdb_�k\hckl\Z�]jmah\��lh�gZb[he__�m^h[�

gh�\u]jmadm�\_klb�k�ihfhsvx�ig_\fZlbq_kdbo�mklZgh\hd��Hgb�h[_ki_qb\Z�
xl�[_kiuevgh_�i_j_f_s_gb_�b�ohjhrb_�mkeh\by�ljm^Z�ijb�ex[hc�ih]h^_� 
Dhfie_dkgZy�f_oZgbaZpby� ijb� \u]jmad_ iue_\b^guo� b� ihjhrdhh[jZa�

guo�]jmah\�h[_ki_qb\Z_lky�ijb�bkihevah\Zgbb�ki_pbZevguo�kZfhjZa]jm`Z�
xsboky�km^h\��k�ig_\fhj_a_j\mZjZfb�b�[mgd_jZfb���GZ�km^g_�i_j\h]h�lbiZ�
^ey�ih^Zqb� ]jmaZ�\�[_j_]h\u_�_fdhklb�kem`bl�mkljhckl\h��jZ[hlZxs__�ih�
ijbgpbim�dZf_jguo�gZkhkh\��FZl_jbZe�ih^�\ha^_ckl\b_f�\ha^moZ��ih^Z\Z_�
fh]h�q_j_a�ihjbklu_�iebldb��kl_dZ_l�\gba�k�qbkluf�\ha^mohf�ih�ljm[hijh�
\h^Zf�b�i_j_f_sZ_lky�\�kdeZ^� 
Km^Z�[mgd_jgh]h�lbiZ�h[hjm^h\Zgu�kbkl_fhc�ih^[mgd_jguo�dhg\_c_jh\��

Ijb� bkihevah\Zgbb� e_glhqguo� dhg\_c_jh\� ^ey� ih^t_fZ� ]jmaZ� ba� ljxfZ�
ijbf_gyxl�dh\rh\u_�we_\Zlhju� 
<bglh\u_�b�p_igu_�dhg\_c_ju�k�ih]jm`_ggufb�kdj_[dZfb�h[_ki_qb\Z�

xl�dZd�]hjbahglZevgh_��lZd�b�\_jlbdZevgh_�i_j_f_s_gb_�]jmaZ��?keb�fZl_�
jbZe�h[eZ^Z_l�g_^hklZlhqghc�kuimq_klvx�b�ijhbkoh^bl�k\h^hh[jZah\Zgb_ b�
gZebiZgb_�_]h�gZ�kl_gdb��lh�[mgd_ju�h[hjm^mxl�\b[jhjuoebl_evguf�b�Zw�
jbjmxsbf�mkljhckl\Zfb� 
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Ih]jmadZ� \� \Z]hgu��<� djulu_� \Z]hgu� ihjhrdhh[jZagu_� b� iue_\b^gu_�
]jmau�]jmayl�ih�kimkdguf�ljm[Zf�b�eh^dZf�q_j_a�\_jogb_�exdb�beb�hdgZ��
Qlh[u�g_�jZa]j_[Zlv�]jma�\gmljb�\Z]hgZ�\jmqgmx��bkihevamxl�ki_pbZevgu_�
aZ]jmahqgu_� [mgd_ju�� [eZ]h^Zjy� dhlhjuf�fh`gh� aZ]jm`Zlv� \Z]hg� k� h[_bo�
klhjhg�q_j_a�hdgZ�b�^\_jb��<�ki_pbZevgu_�]_jf_lbabjh\Zggu_�\Z]hgu�wlb�
]jmau�]jmayl�ig_\fZlbq_kdbf�ljZgkihjlhf� 
<u]jmadZ�ba�\Z]hgh\� Ba�djuluo�\Z]hgh\�ihjhrdhh[jZagu_�b�iue_\b^gu_�

]jmau�\u]jm`Zxl�f_oZgbq_kdbfb�b�Z\lhfZlbq_kdbfb�ehiZlZfb��jZa]jmaqbdZ�
fb�OBBL�� ig_\fZlbq_kdbfb� jZa]jmaqbdZfb��>ey� \u]jmadb� ke_`b\Zxsboky�
]jmah\� bkihevamxl� jZa]jmaqbdb�F<K��F=M��fZeh]Z[Zjblgu_�f_oZgbq_kdb_�
ih]jmaqbdb��hkgZs_ggu_�dh\rhf� 
Ijb�\u]jmad_�p_f_glZ�\kZku\Zxs_c�ig_\fhmklZgh\dhc� aZ[hjgh_� kZfh�

oh^gh_�mkljhckl\h�ih]jmaqbdZ�ih^Z_l�]jma�ih�ljm[hijh\h^m�\�hkZ^bl_evgmx�
dZf_jm��Ba�dZf_ju�p_f_gl�ih^Z_lky�\bglh\uf�dhg\_c_jhf�gZ�^jm]b_�ljZgk�
ihjlbjmxsb_�mkljhckl\Z��G_^hklZldb��h]jZgbq_ggZy�\ukhlZ�ih^t_fZ�]jmaZ�
(4±�� f��� ]jhfha^dhklv� hkZ^bl_evghc� dZf_ju� b� g_h[oh^bfhklv� ijbf_gylv�
^jm]b_�fZrbgu�^ey�ih^Zqb�]jmaZ�\�kbehku� 
;he__�wnn_dlb\gu�gZ�\u]jmad_�iue_\b^guo�b�ihjhrdhh[jZaguo�]jmah\�ba�

djuluo� \Z]hgh\� mklZgh\db� k� kZfhoh^guf� gZ]g_lZl_evguf� aZ[hjguf� mkljhc�
kl\hf��Hgb�g_�lhevdh�\u]jm`Zxl�\Z]hgu��gh�fh]ml�h^gh\j_f_ggh�i_j_f_sZlv�
]jma�gZ�agZqbl_evgu_�jZkklhygby�b�ih^Z\Zlv�_]h�\�kbehkgu_�kdeZ^u� 
<kz [he__�rbjhdh_�jZkijhkljZg_gb_�^ey�i_j_\hadb�iue_\b^guo�]jmah\�

ihemqbeb� ki_pbZevgu_� kZfhjZa]jm`Zxsb_ky� \Z]hgu�� qlh� agZqbl_evgh�
mf_gvrZ_l� ihl_jb� ]jmaZ� b� h[_ki_qb\Z_l� ihegmx� f_oZgbaZpbx� ]jmah\uo�
jZ[hl��<u^ZqZ�]jmah\�ba�\Z]hgh\�ijhba\h^blky�ih�ijbgpbim�dZf_jguo�gZkh�
kh\��Ijb� ^Z\e_gbb� \ha^moZ� ��� dIZ� h[_ki_qb\Z_lky� \u]jmadZ� k� ijhba\h^b�
l_evghklvx� ���� l�q� GZb[hevrZy� ^Zevghklv� ljZgkihjlbjh\Zgby� ]jmaZ� ih�
\_jlbdZeb����f�b�ih�]hjbahglZeb����f� 
;mgd_jgu_�\Z]hgu-p_f_glh\hau�f_g__�wnn_dlb\gu��lZd�dZd�hgb�lhevdh�

kkuiZxl�]jma�\�ijb_fgh_�mkljhckl\h��Z�^ey�ih^Zqb�_]h�gZ�kdeZ^�lj_[m_lky�
^hihegbl_evgh_�i_j_]jmahqgh_�h[hjm^h\Zgb_� 
Ih]jmadZ�� \u]jmadZ� ba� Z\lhfh[be_c� I_j_\hadm� Z\lhljZgkihjlhf�iue_�

\b^guo�b�ihjhrdhh[jZaguo�]jmah\�p_e_khh[jZagh�hkms_kl\eylv�\�kZfhjZa�
]jm`Zxsboky�Z\lhfh[beyo� 

 
3.6.��Ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb�]jmah\ 
 
>ey� ih]jmadb� ihjhrdhh[jZaguo� b� iue_\b^guo� ]jmah\� p_e_khh[jZagh�

bkihevah\Zlv�ko_fu�f_oZgbaZpbb�k�bkihevah\Zgb_f�dhg\_c_jguo�b�ig_\fZ�
lbq_kdbo�mklZgh\hd� 
>ey�ih]jmadb�\�km^Z�ZiZlblh\h]h�dhgp_gljZlZ�j_dhf_g^m_lky�bkihevah�

\Zlv�ko_fm��jbkmghd�3.75��k�bkihevah\Zgb_f�\�dZq_kl\_�njhglZevghc�fZrb�
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gu�dhg\_c_jguc�klZpbhgZjguc�ih]jmaqbd�g_ij_ju\gh]h�^_ckl\by�ijhba\h�
^bl_evghklvx� ���� l�q�� aZdjulmx� ]Ze_j_x� k� ^\moimlghc�`_e_agh^hjh`ghc�
jZa]jmahqghc�wklZdZ^hc��kdeZ^Z�kbehkgh]h�lbiZ��kbkl_fm�e_glhqguo�dhg\_c�
_jh\��jZkiheh`_gguo�\�aZdjuluo�]Ze_j_yo��<k_�maeu�i_j_kuidb��]Ze_j_b�b�
kdeZ^� ]_jf_lbabjh\Zgu��<�f_klZo� iue_gby� mklZgh\e_gu� ZkibjZpbhggu_� b�
iue_m^Zeyxsb_�mkljhckl\Z� 

;

;
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Jbkmghd�3.75 ± Ko_fZ�f_oZgbaZpbb�ih]jmadb�\�km^Z�ZiZlblh\h]h�dhgp_gljZlZ 

 
:iZlblh\uc dhgp_gljZl�gZ�`_e_aghc�^hjh]_�i_j_\hablky \�ki_pbZevguo�

\Z]hgZo�aZdjulh]h�lbiZ��AZ]jmadZ�lZdbo�\Z]hgh\�ijhba\h^blky�q_j_a�q_luj_�
h\Zevguo�aZ]jmahqguo�exdZ��jZkiheh`_gguo�\^hev�ijh^hevghc�hkb�djurb�
\Z]hgZ��Djurdb�aZ]jmahqguo�exdh\�\�aZdjulhf�iheh`_gbb�Z\lhfZlbq_kdb�
nbdkbjmxlky�ki_pbZevgufb�mkljhckl\Zfb� 
I_j_]jmahqgu_� ijhp_kku� \uihegyxl� ke_^mxsbf� h[jZahf�� <u]jmadZ�

hkms_kl\ey_lky� Z\lhfZlbq_kdb� kbehc� ly]b� ehdhfhlb\Z� ijb� ijhoh`^_gbb�
khklZ\Z� ba� �±��� \Z]hgh\� [_a� jZkp_ie_gby� Z\lhkp_ihd� q_j_a� jZa]jmahqgmx�
wklZdZ^m�6��mklZgh\e_ggmx�gZ^�ijb_fguf�[mgd_jhf��IhegZy�\u]jmadZ�\Z]h�
gZ�hkms_kl\ey_lky�\� l_q_gb_�g_�[he__� ��fbgml��Dmah\�\Z]hgZ�kfhglbjh\Zg�
gZ� gb`g_c� jZf_� k� \hafh`ghklvx� \_jlbdZevgh]h� i_j_f_s_gby� b� kgZ[`_g�
ki_pbZevgufb� [_]mgdZfb�� Ijb� i_j_f_s_gbb� \Z]hgZ� q_j_a� jZa]jmahqgmx�
wklZdZ^m�[_]mgdb�\aZbfh^_ckl\mxl�k�gZdehggufb�mqZkldZfb�gZijZ\eyxsbo�
wklZdZ^u��\�j_amevlZl_�q_]h�dmah\�ih^gbfZ_lky�gZ^�gb`g_c�jZfhc�gZ�\ukhlm�
����ff��Ijb�wlhf�jZa]jmahqgu_�djurdb�gZdehgyxlky�b�h[jZamxl�^\mokdZl�
gh_�^gbs_�dmah\Z��Z�q_j_a�h[jZah\Z\rbcky�ijh_f�]jma�kkuiZ_lky�\�[mgd_jZ�
ih�h[_�klhjhgu�`_e_agh^hjh`gh]h�imlb��ba�dhlhjuo�ieZklbgqZlufb�iblZ�
l_eyfb�ih^Z_lky�gZ�ih^[mgd_jgu_�dhg\_c_ju�5 b�7��b�^Ze__�fh`_l�i_j_f_�
sZlvky�beb�\�km^gh��beb�gZ�kdeZ^� 
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Ijb�ih]jmad_�\�km^gh�ZiZlbl�k�dhg\_c_jZ�7 b^_l�q_j_a�]eZ\guc�jZkij_^_�
ebl_evguc�ma_e�gZ dhg\_c_j�14 b�ih]jmahqgmx�fZrbgm�16��k�dhg\_c_jZ�5 ± gZ�
dhg\_c_ju�3 b�2 b�gZ�ih]jmahqgmx�fZrbgm�1. 
Ijb�ih^Zq_�gZ�kdeZ^�11 ZiZlbl�k�dhg\_c_jh\�7 b�5 b^_l�gZ�dhg\_c_ju�3, 4, 8, 

9, 12��Kh�kdeZ^Z�]jma�ihklmiZ_l�k�ihfhsvx�rg_dh\�gZ�ih^kbehkgu_�dhg\_c_ju�
10 b�13��Z�q_j_a�p_gljZevguc�i_j_]jmahqguc�ma_e�i_j_^Z_lky�gZ�dhg\_c_j�14 b�
ih]jmahqgmx�fZrbgm�16 beb�gZ�dhg\_c_ju�3 b�2 b�ih]jmahqgmx�fZrbgm�1. 
>ey�emqr_]h�bkl_q_gby�b�ij_^hl\jZs_gby�aZ\bkZgby�fZl_jbZeZ�\�[mgd_�

jZo�mklZgh\e_gu�we_dljh\b[jZlhju��Z�\�kdeZ^kdbo�_fdhklyo�± ig_\fZlbq_�
kdZy�juoebl_evgZy�kbkl_fZ��khklhysZy�ba�k_lb�ljm[�k�[hevrbf�dhebq_kl\hf�
hl\_jklbc��q_j_a�dhlhju_�ih^�^Z\e_gb_f�\uju\Z_lky�\ha^mo��GZ�\uoh^guo�
\hjhgdZo�kbehkh\�mklZgh\e_gu�we_dljh\b[jZlhju� 
MijZ\e_gb_�\k_f�h[hjm^h\Zgb_f�mklZgh\db�\�agZqbl_evghc�kl_i_gb�Z\�

lhfZlbabjh\Zgh�b�hkms_kl\ey_lky�k�p_gljZevgh]h�imevlZ�15 h^gbf�hi_jZlh�
jhf�� djhf_� lh]h�� h^bg� hi_jZlhj� mijZ\ey_l� jZa]jmahqgufb� fZrbgZfb� gZ�
ijbqZe_��GZ�imevl_�mijZ\e_gby�bf__lky�fg_fhgbq_kdZy�ko_fZ��hljZ`ZxsZy�
jZ[hlm� fZrbg� b� h[hjm^h\Zgby� ijbqZeZ��FZjrjml� ^\b`_gby� ]jmaZ� aZ^Z_l�
hi_jZlhj�gZ[hjhf�khhl\_lkl\mxs_c�ijh]jZffu��Kbkl_fZ�mijZ\e_gby�bf__l�
[ehdbjh\dm��ih^l\_j`^Zxsmx�k\_lh\hc�kb]gZebaZpb_c�ijZ\bevghklv�gZ[h�
jZ�ijh]jZffu��<�kemqZ_�Z\Zjbcghc�hklZgh\db�h^gh]h�ba�dhg\_c_jh\�Z\lhfZ�
lbq_kdb� hklZgZ\eb\Zxlky� \k_� dhg\_c_ju�� iblZxsb_� ^Zgguc� dhg\_c_j�� Z�
aZl_f�b�\k_�ijbgbfZxsb_�hl�g_]h�]jma��<�kemqZ_�aZ\ZeZ�dZdh]h-eb[h�i_j_]jm�
ahqgh]h� maeZ� g_f_^e_ggh� ij_djZsZ_lky� ih^ZqZ� ]jmaZ�gZ�g_]h� \k_fb� iblZx�
sbfb�f_oZgbafZfb��Z�\k_�ihke_^mxsb_�ijh^he`Zxl�jZ[hlZlv��<b[jZlhju�b�
juoebl_evgu_� mkljhckl\Z� \dexqZxlky� wibah^bq_kdb� ih� f_j_� gZ^h[ghklb��
Kbkl_fhc� Z\lhfZlbaZpbb�ij_^mkfhlj_g�Z\Zjbcguc�hklZgh\�dghidhc� ©Klhiª�
ex[h]h�f_oZgbafZ�b�\hafh`ghklv�f_klgh]h�aZimkdZ�f_oZgbafh\�ijb�j_fhgl_� 
Ko_fZ�dhfie_dkghc�f_oZgbaZpbb�ih]jmadb�\�km^Z�ihjhrdhh[jZaguo�fZ�

l_jbZeh\�ig_\fZlbq_kdbf�ljZgkihjlhf�k�jZkiheh`_gb_f�kbehkguo�kdeZ^h\�
gZ�dhj^hg_�ihdZaZgZ�gZ�jbkmgd_�3.76. 
>ey�ijb_fZ�b�ojZg_gby�p_f_glZ�gZ�dhj^hg_�ijbqZeZ�bf__lky�kdeZ^�kb�

ehkgh]h�lbiZ��\�dhlhjuc�p_f_gl�ih^Z_lky�ih�gZ]g_lZl_evghfm�ljm[hijh\h^m�
6��bf_xs_fm�\�gZ^kbehkghc�qZklb�hl\_l\e_gby�d�dZ`^hfm�ba�q_luj_o�kbeh�
kh\�3��DhgmkgZy�qZklv�kbehkh\�\uiheg_gZ�\�\b^_�Zwjh^gbs��DZ`^uc�kbehk�
kgZ[`_g�iblZl_eyfb��dhlhju_�ih^Zxl�p_f_gl�gZ�ih]jmahqgh_�mkljhckl\h�7, 
aZdZgqb\Zxs__ky�]b[dbf�j_abgh-ldZg_\uf�jmdZ\hf��Ih�q_luj_f�lZdbf�jm�
dZ\Zf��ijbkh_^bg_gguf�d�aZ]jmahqguf�]hjeh\bgZf�\�djurdZo�exdh\�km^gZ��
p_f_gl�ih^Z_lky�\�ljxfu��HljZ[hlZgguc�\ha^mo�hl\h^blky�ba�km^gZ�q_j_a�
ki_pbZevgu_�iZljm[db��jZkiheh`_ggu_�\�iZem[_�b�ijbdjulu_�djurdZfb�k�
fZl_jqZlufb� nbevljZfb�� Ijb� hlkmlkl\bb� km^h\uo� nbevljh\� aZiue_gguc�
\ha^mo�\_glbeylhjZfb�gZijZ\ey_lky�q_j_a�]b[dbc�reZg]�b�\ha^moh\h^�\�kb�
ehkgu_�nbevlju�5 b�ihke_�hqbkldb�\u[jZku\Z_lky�\�Zlfhkn_jm� 
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Jbkmghd�3.76 ± Ko_fZ�f_oZgbaZpbb�ih]jmadb�\�km^Z�ihjhrdhh[jZaguo�fZl_jbZeh\�

ijb�jZaeh`_gbb�kbehkguo�kdeZ^h\�gZ�dhj^hg_ 
 
>ey� ih^Zqb� ]b[dbo�reZg]h\� gZ� km^gh� gZ� ijbqZe_� mklZgh\e_gu� q_luj_�

klZpbhgZjgu_� ih^t_fgh-ih\hjhlgu_� klj_eu�� IblZgb_� \ha^mohf� ijhba\h�
^blky� hl� dhfij_kkhjghc� klZgpbb� 1��Ijb� g_h[oh^bfhklb� mklZgh\dZ�fh`_l�
[ulv�ijbkihkh[e_gZ�^ey�ih]jmadb�p_f_glZ�ba�\Z]hgh\-p_f_glh\hah\� �mklZ�
gZ\eb\Zxlky� gZ� `_e_agh^hjh`gu_� imlb� 4�� b� Z\lhp_f_glh\hah\�� dhlhju_�
ih^Zxlky�\�jZa]jmahqgmx�]Ze_j_x�2. 
GZ�ijbqZe_�ih�ZgZeh]bqghfm�ijbgpbim�kljhylky�ko_fu�k�bkihevah\Zgb�

_f�Zwjh`_eh[h\�^ey�ih]jmadb�iue_\b^guo�]jmah\��<�wlhf�kemqZ_�^ey�ih^Zqb�
]jmaZ�\�km^Z�\f_klh�]b[dbo�reZg]h\�ijbf_gyxl�Zwjh`_eh[Z�k�l_e_kdhibq_�
kdbfb�kimkdh\ufb�ljm[Zfb� 
?keb�kbehkgu_�kdeZ^u�m^Ze_gu�hl�dhj^hgZ��lh�ko_fZ�bf__l�^jm]mx�dhf�

ihgh\dm��jbkmghd�3.77). 
<� jy^_� kemqZ_\� fh`_l� hdZaZlvky� wdhghfbq_kdb� \u]h^ghc� i_j_\hadZ�

ihjhrdhh[jZaguo�b�iue_\b^guo�]jmah\�\�ki_pbZevguo�dhgl_cg_jZo� 
Ijb�i_j_]jmad_�dhgl_cg_jh\�ijbf_gyxl�ko_fu�f_oZgbaZpbb�k�ihjlZevgufb�

b�fhklh\ufb� djZgZfb� b� ki_pbZevgufb� i_j_]jm`Zl_eyfb� ^ey� djmighlhggZ`�
guo�dhgl_cg_jh\� 
AgZqbl_evgh� keh`g__� hkms_kl\ey_lky� dhfie_dkgZy�f_oZgbaZpby� ijb�

\u]jmad_� ba� km^h\� ihjhrdhh[jZaguo� ]jmah\��Ke_^m_l� hlf_lblv�� qlh� g_�
\k_� ihjhrdhh[jZagu_� b� iue_\b^gu_� fZl_jbZeu� fh`gh� i_j_]jm`Zlv�
ig_\fZlbq_kdbf� ljZgkihjlhf�� Ihwlhfm� gZjy^m� k� ig_\fZlbq_kdbfb� bk�
ihevamxlky�lZd`_�b�f_oZgbq_kdb_�i_j_]jmahqgu_�mklZgh\db� 
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Jbkmghd�3.77 ± Ko_fZ�f_oZgbaZpbb�ih]jmadb�p_f_glZ�ijb�jZkiheh`_gbb�kbehkguo�
kdeZ^h\�\�luem�ijbqZeZ� 

1 ± dhfij_kkhjgZy�klZgpby��2 ± ]Ze_j_y�^ey�\u]jmadb \Z]hgh\�b�Z\lhfh[be_c��3 ± kbehkguc�
kdeZ^��4 ± `_e_agh^hjh`gu_�imlb��5 ± ZkibjZpbhggh_�h[hjm^h\Zgb_��6 ± ljm[hijh\h^�� 
7 ± ig_\fh\bglh\hc�gZkhk��8 ± i_j_^\b`ghc�ih]jmahqguc�Z]j_]Zl�k�ih^t_fghc�klj_ehc 

 
>ey�\u]jmadb�ZiZlblZ�ba�km^h\�ijbf_gy_lky�ko_fZ�f_oZgbaZpbb�k�bkihev�

ah\Zgb_f�]j_cn_jgh-[mgd_jguo�i_j_]jm`Zl_e_c��jbkmghd�3.78���Ih�wlhc�ko_�
f_�]jma�\�ljxf_�km^gZ�aZo\Zlu\Z_lky�]j_cn_jhf�1 b�kkuiZ_lky�\�[mgd_j��ba�
dhlhjh]h�ih�kimkdghc�ljm[_�3 ih^Z_lky�gZ�ijbdhj^hgguc�e_glhqguc�dhg\_c�
_j�2��KimkdgZy�ljm[Z�kgZ[`_gZ�kdhevaysbf�]_jf_lbq_kdbf�mkljhckl\hf�4 ^ey�
aZdjulby� aZ]jmahqghc�s_eb� ijbdhj^hggh]h� dhg\_c_jZ�� K� dhg\_c_jZ� 2 ]jma�
b^_l�gZ�gZdehgguc�dhg\_c_j�5 b�^Ze__�ihklmiZ_l�\�ijb_fgh_�mkljhckl\h�dh\�
rh\h]h�we_\ZlhjZ�6��ih^gbfZ_lky�\\_jo�b�i_j_^Z_lky�gZ�gZ^kbehkguc�dhg\_c�
_j�7��dhlhjuf�k[jZku\Z_lky�\�kbehk�8��Ba�kbehkZ�]jma�hlimkdZ_lky�\bglh\uf�
iblZl_e_f� 9�� ih^Zxsbf� _]h� \� jZa]jmahqgu_� l_e_kdhibq_kdb_� jmdZ\Z� 10, 
gZijZ\ey_fu_� \� \_jogb_� aZ]jmahqgu_� exdb� ki_pbZebabjh\Zgguo� \Z]hgh\��
< f_klZo�iue_h[jZah\Zgby�mklZgh\e_gu�ZkibjZpbhggu_�mkljhckl\Z� 
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Jbkmghd�3.78 ± Ko_fZ�f_oZgbaZpbb�k�bkihevah\Zgb_f�]j_cn_jgh-[mgd_jgh]h� 

i_j_]jm`Zl_ey�^ey�\u]jmadb�ZiZlblZ 
 

Ko_fZ�f_oZgbabjh\Zgghc�\u]jmadb�ihjhrdhh[jZaguo�]jmah\�ba�km^h\�k�
bkihevah\Zgb_f�jhlhjgh-we_\Zlhjgh]h�jZa]jmaqbdZ�g_ij_ju\gh]h�^_ckl\by�
ijb\_^_gZ�gZ�jbkmgd_�3.79. 
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Jbkmghd�3.79 ± Ko_fZ�f_oZgbaZpbb�\u]jmadb�ihjhrdhh[jZaguo�]jmah\� 

jhlhjgh-we_\Zlhjguf�jZa]jmaqbdhf� 
1 ± jZa]jmaqbd��2 ± ijbdhj^hgguc�dhg\_c_j��3 ± kbehku��4, 5 ± dhg\_c_ju��6 ± i_j_kuighc�ma_e 
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HgZ�\dexqZ_l�jhlhjgh-we_\Zlhjguc�jZa]jmaqbd�g_ij_ju\gh]h�^_ckl\by�
b� kbkl_fm� e_glhqguo� dhg\_c_jh\�� i_j_^Zxsbo� ]jma� \� ijb_fguc� [mgd_j�
kbkehkgh]h�we_\ZlhjZ�beb�ig_\fhih^t_fgbdZ��<�kbehku�]jma�ih^Z_lky�e_g�
lhqgufb�dhg\_c_jZfb�beb�Zwjh`_eh[Zfb��MklZgh\dZ�fh`_l�bf_lv�\ukhdmx�
ijhba\h^bl_evghklv� ����±���� l�q���fZehqm\kl\bl_evgZ� d� \eZ`ghklb� ljZgk�
ihjlbjm_fh]h�]jmaZ��g_�lj_[m_l�\�ijhp_kk_�\u]jmadb�i_j_^\b`_d�km^gZ��gh�
g_�mkljZgy_l�iheghklvx�iue_gb_� 
>ey� \u]jmadb� ba� km^h\� iue_\b^guo� fZl_jbZeh\�� g_� gZebiZxsbo� gZ�

kl_gdb�ljm[hijh\h^Z��ijbf_gyxl�ko_fu�f_oZgbaZpbb�k�ig_\fZlbq_kdbfb�b�
ig_\fhf_oZgbq_kdbfb�i_j_]jm`Zl_eyfb� 
Ko_fZ�f_oZgbaZpbb�i_j_]jmadb� k�ieZ\mqbf� \kZku\Zxsbf�p_f_glhi_�

j_]jm`Zl_e_f� �jbkmghd� 3.80�� \dexqZ_l�p_f_glhi_j_]jm`Zl_ev��[_j_]h\hc�
[mgd_j�k�ig_\fh\bglh\uf�gZkhkhf�b�kbehkguc�kdeZ^��Ko_fZ�bf__l�fgh]h�
i_j_^Zlhqguo� maeh\�� keh`gZ� b� h[_ki_qb\Z_l� hlghkbl_evgh� g_\ukhdmx�
ijhba\h^bl_evghklv� \u]jmadb� km^gZ� ± 60±��� l�q�� >ey� __� h[kem`b\Zgby�
lj_[m_lky� agZqbl_evguc�rlZl�i_jkhgZeZ� �rdbi_ju��fZljhku��fhlhjbklu��
we_dljbdb�� 
;he__�dhfiZdlgZ�ko_fZ�f_oZgbaZpbb�i_j_]jmadb�k�kZfhoh^guf�ig_\fh�

f_oZgbq_kdbf�jZa]jmaqbdhf��jbkmghd�3.81��gZ]g_lZl_evgh]h�beb�\kZku\Zx�
s_-gZ]g_lZl_evgh]h� lbiZ�� himkdZ_fuf� \� ljxf� djZghf� beb� ki_pbZevguf�
klj_eh\h-ih^t_fguf�mkljhckl\hf��JZa]jmaqbd��i_j_^\b]Zykv�\�ljxf_��k�ih�
fhsvx�jhlhjgh]h�beb�^jm]h]h�aZ[hjgh]h�mkljhckl\Z�aZo\Zlu\Z_l�fZl_jbZe�
b� gZ]g_lZl_evghc� kbkl_fhc� ljZgkihjlbjm_l� _]h� gZ� [_j_]� ^h� ijb_fgh]h�
mkljhckl\Z� ig_\fh\bglh\h]h� beb� dZf_jgh]h� ih^t_fgbdZ�� KlZpbhgZjguc�
ig_\fhih^t_fgbd�ih^Z_l�fZl_jbZe�\�kbehkgu_�kdeZ^u� 

1
2

3 4

8 7

5

6

 
Jbkmghd�3.80 ± Ko_fZ�f_oZgbaZpbb�k�ieZ\mqbf�\kZku\Zxsbf�p_f_glhi_j_]jm`Zl_e_f� 
1 ± ieZ\mqbc�p_f_glhi_j_]jm`Zl_ev��2 ± [_j_]h\hc�ijb_fguc�[mgd_j��3 ± ig_\fh\bglh\hc�gZkhk�� 
4 ± p_f_glhijh\h �̂�5 ± kbehkguc�kdeZ �̂�6 ± pbdehgu��\ha^mohhl^_ebl_eb���7 ± ig_\fhih^t_fgbd�� 

8 ± ]Ze_j_y�̂ ey�\u]jmadb�b�ih]jmadb�\Z]hgh\�b�Z\lhp_f_glh\hah\ 
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Jbkmghd�3.81 ± Ko_fZ�f_oZgbaZpbb�k�kZfhoh^guf�ig_\fZlbq_kdbf�jZa]jmaqbdhf:  
1 ± kZfhoh^gh_�aZ[hjgh_�mkljhckl\h��jZa]jmaqbd���2 ± ih\hjhlguc�djZg�gZ�dhehgg_��3 ± ijb_fguc�
[mgd_j��4 ± ig_\fh\bglh\hc�gZkhk��5 ± ljm[hijh\h^��6 ± kbehkguc�kdeZ^��7 ± pbdehgu-hl^_ebl_eb 

 
Hlimkd�]jmah\�ba�kbehkh\�gZ�Z\lhfh[bevguc�b�`_e_agh^hjh`guc�ljZgk�

ihjl�ijhba\h^blky�q_j_a�^hggu_�jZa]jmahqgu_�mkljhckl\Z� 
>ey�aZqbkldb�hklZ\r_]hky�gZ�^g_�ljxfZ�fZl_jbZeZ��kehc�lhesbghc�hdh�

eh� �� kf�� \� ljxf� \f_klh� gZ]g_lZl_evgh]h� aZ[hjgh]h� mkljhckl\Z� kimkdZxl�
\kZku\Zxs_-gZ]g_lZl_evguc�jZa]jmaqbd��dhlhjuc�iheghklvx�aZ[bjZ_l�\_kv�
]jma� 
L_ogbq_kdb�\iheg_�\hafh`gh�kha^Zgb_�gZ]g_lZl_evguo�ig_\fh\bglh\uo�

jZa]jmaqbdh\�ijhba\h^bl_evghklvx�^h����±����l�q� 
<kZku\Zxs_-gZ]g_lZl_evgu_�jZa]jmaqbdb� \�kbem� ]jhfha^dhklb�� wg_j]h�

_fdhklb�b�f_gvr_c�ijhba\h^bl_evghklb�jZpbhgZevg__�ijbf_gylv�lhevdh�\�
aZdexqbl_evguc�i_jbh^�\u]jmadb�km^gZ� 
IjbqZe�ijb� lZdhc� ko_f_�fh`_l�bf_lv�hldhkguc�ijhnbev� k�[uqdhf��gZ�

dhlhjhf�mklZgh\e_gh�klj_eh\h-ih\hjhlgh_�mkljhckl\h�^ey�ih^Zqb�b�m[hjdb�
aZ[hjgh]h�mkljhckl\Z�ba�ljxfZ�b�^ey�ih^^_j`Zgby� ljm[hijh\h^h\�b�we_d�
ljhdZ[_e_c��GZ�ijbqZe_�jZaf_sZxl�klZpbhgZjgmx�dhfij_kkhjgmx�klZgpbx�
b� ^jm]b_� mkljhckl\Z�� g_h[oh^bfu_� ^ey� jZ[hlu� mklZgh\db��MijZ\e_gb_� aZ�
[hjgufb�mkljhckl\Zfb�hkms_kl\ey_lky�^bklZgpbhggh�k�iZem[u�beb�k�[_j_�
]Z�k�ihfhsvx�i_j_ghkgh]h�imevlZ��?keb�ijbqZe�ij_^gZagZq_g�^ey�\u]jmadb 
g_�lhevdh�iue_\b^guo�fZl_jbZeh\��gh�b�^jm]bo�]jmah\��lh�ih^ZqZ�aZ[hjgh]h�
mkljhckl\Z�\�ljxf�fh`_l�ijhba\h^blvky�ihjlZevguf�djZghf� 
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KZfhoh^gu_� ig_\fh\bglh\u_� jZa]jmaqbdb� bf_xl� g_[hevrb_� jZaf_ju� b�
fZkkm�b�h[_ki_qb\Zxl�i_j_f_s_gb_�]jmaZ�^h���±���f�ih�\_jlbdZeb�b�ijbf_jgh�
gZ� lZdh_�`_� jZkklhygb_� ih� ]hjbahglZeb��G_kfhljy�gZ� gZebqb_� \� kZfhoh^guo�
ig_\fhjZa]jmaqbdZo�aZ[hjgh]h�mkljhckl\Z�f_oZgbq_kdh]h�^_ckl\by��hgb�g_�kh�
a^Zxl� [hevrhc� aZiue_gghklb��Ijh\_^_ggu_� aZf_ju� ihdZaZeb�� qlh� \� ���f� hl�
f_klZ�aZ[hjZ�]jmaZ�aZiue_gghklv�\ha^moZ�khklZ\ey_l�hl�����^h����f]�f3

��qlh�g_�
ij_\urZ_l�mklZgh\e_gguo�ghjf��GZ�hklZevghf�`_�imlb�fZl_jbZe�i_j_f_sZ_l�
ky�\�]_jf_lbq_kdbo�ljm[hijh\h^Zo�b�iue_gb_�iheghklvx�bkdexq_gh� 
Ijbf_g_gb_� ko_f� k� ig_\fhf_oZgbq_kdbfb� mkljhckl\Zfb� k^_j`b\Z_lky�

ba-aZ� hlkmlkl\by� gZ^_`gh� jZ[hlZxsbo�� ^he]h\_qguo� ig_\fhf_oZgbq_kdbo�
aZ[hjguo�jZajmaqbdh\�k�g_h[oh^bfufb�iZjZf_ljZfb� 
Dhfihgh\dZ� ko_fu� f_oZgbaZpbb� ^ey� h[jZ[hldb� kZfhjZa]jm`Zxsboky�

km^h\�aZ\bkbl�hl�lbiZ�kZfhjZa]jm`Zxs_]hky�km^gZ��<�[hevrbgkl\_�kemqZ_\�
[_j_]h\h_� i_j_]jmahqgh_� h[hjm^h\Zgb_� ijbgbfZ_lky� h^ghlbiguf� k� km^h�
\uf�i_j_]jmahqguf�h[hjm^h\Zgb_f��>ey�ijb_fZ� kZfhjZa]jm`Zxsboky� km�
^h\� k� dhg\_c_jguf� h[hjm^h\Zgb_f� ijbqZe� lZd`_� h[hjm^mxl� dhg\_c_jghc�
kbkl_fhc� ljZgkihjlbjh\Zgby�� Z�^ey�ijb_fZ� km^h\� k�ig_\fZlbq_kdbfb� jZa�
]jmahqgufb�_fdhklyfb�ijb_fgh_�mkljhckl\h�gZ�ijbqZe_�b�kbehkgu_�kdeZ^u�
hkgZsZxl�ig_\fhljZgkihjlgufb�kbkl_fZfb� 
Hkgh\gufb�gZijZ\e_gbyfb�\� aZ\_jr_gbb�b�^Zevg_cr_f�jZa\blbb�dhf�

ie_dkghc�f_oZgbaZpbb�b�Z\lhfZlbaZpbb�i_j_]jmahqguo�jZ[hl�k�ihjhrdhh[�
jZagufb�b�iue_\b^gufb�]jmaZfb�y\eyxlky�rbjhdh_�ijbf_g_gb_�ki_pbZeb�
abjh\Zgguo� kZfhjZa]jm`Zxsboky� km^h\�� \Z]hgh\�� Z\lhfZrbg�� kljhbl_ev�
kl\h� f_oZgbabjh\Zgguo� kdeZ^h\� kbehkgh]h� lbiZ�� kha^Zgb_� dhfie_dkZ� fZ�
rbg� ^ey� i_j_]jmadb� ke_`b\Zxsboky� iue_\b^guo� ]jmah\�� ^Zevg_cr__� kh�
\_jr_gkl\h\Zgb_� b� kha^Zgb_� gh\uo� ig_\fZlbq_kdbo� mklZgh\hd� k� \ukhdhc�
dhgp_gljZpb_c� kf_kb� b� \ukhdhc� ijhba\h^bl_evghklvx�� iha\heyxsbo� g_�
lhevdh�h[_ki_qblv�dhfie_dkgmx�f_oZgbaZpbx��gh�b�Z\lhfZlbabjh\Zlv�i_j_�
]jmahqgu_� jZ[hlu�� kha^Zgb_� kj_^kl\� Z\lhfZlbaZpbb� ig_\fZlbq_kdbo� mklZ�
gh\hd�� h[_ki_qb\Zxsbo� Z\lhfZlbq_kdh_� i_j_f_s_gb_� aZ[hjgh]h� hj]ZgZ��
hilbfZevgmx�dhgp_gljZpbx�kf_kb��Z\lhfZlbaZpbx�dhgljhey�b�mijZ\e_gby�
[mgd_jZfb��rexah\ufb� aZl\hjZfb�� we_dljhijb\h^Zfb� \ha^moh^m\guo� fZ�
rbg�b�mkljhckl\Zfb�^ey�hqbkldb�nbevljh\� 
H^gbf�ba� gZijZ\e_gbc� kh\_jr_gkl\h\Zgby�i_j_]jmadb� ke_`b\Zxsboky�

ihjhrdhh[jZaguo� b� iue_\b^guo� ]jmah\� y\ey_lky� kha^Zgb_� ki_pbZevguo�
i_j_]jm`Zl_e_c��h[_ki_qb\Zxsbo�gZ^_`gh_�i_j_f_s_gb_�wlbo�]jmah\� 
Ijhba\h^bl_evghklv� ]j_cn_jguo� i_j_]jm`Zl_e_c� ^ey� i_j_]jmadb� ih�

jhrdhh[jZaguo�]jmah\�^he`gZ�ih\ukblvky�^h� ����±�����l�q��Hgb�^he`gu�
[ulv�h[hjm^h\Zgu�]_jf_lbq_kdb�aZdju\Zxsbfbky�]j_cn_jZfb�b�ijb_fgu�
fb�[mgd_jZfb��Z�k�p_evx�mf_gvr_gby�iue_gby�hkgZs_gu�\�f_klZo�i_j_^Zqb�
]jmaZ�± hlkZku\Zxsbfb�mkljhckl\Zfb� 
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3.7 A_jgh\u_�]jmau 
 

3.7.1 Mkeh\by�i_j_\hadb�b�ojZg_gby�a_jgh\uo�]jmah\ 
 

A_jgh\u_�]jmau�ih^jZa^_eyxlky�gZ�ljb�hkgh\gu_�]jmiiu : 
1) aeZdh\u_ ± ir_gbpZ��ijhkh��]j_qboZ��jh`v��dmdmjmaZ��yqf_gv��h\_k��jbk� 
2) [h[h\u_ ± ]hjho��q_q_\bpZ��nZkhev��khy� 
3) fZkeygbqgu_ ± ih^kheg_qgh_��evgygh_� dhghieygh_��oehidh\h_�� ]hj�

qbqgh_�b�^jm]b_�k_f_gZ� 
A_jgh� hlghkblky� d� p_gguf� ijh^h\hevkl\_gguf� ]jmaZf�� ijb� i_j_\had_�

dhlhjuo� g_h[oh^bfh� h[_ki_qb\Zlv� khojZgghklv� \� dhebq_kl\_gghf� b� dZq_�
kl\_gghf�hlghr_gbb��AgZqbl_evgh_�\ebygb_�gZ�h[t_fgmx�fZkkm� a_jgh\uo�
]jmah\�hdZau\Zxl�kd\Z`bklhklv�b�\eZ`ghklv��Kd\Z`bklhklv�± h[t_f�ijhf_�
`mldh\�f_`^m�a_jgZfb��aZiheg_gguc�\ha^mohf��HgZ�ij_^hij_^_ey_l�hk_^Z�
gb_�a_jgZ�\�ijhp_kk_�i_j_\hadb�b�kihkh[kl\m_l�_]h�\ha^mohijhgbpZ_fhklb��
Kd\Z`bklhklv� a_jgh\hc�fZkku�\eby_l�gZ�iehlghklv� __�mdeZ^db� \� ]jmah\u_�
ihf_s_gby�ijb�ih]jmad_��kl_i_gv�hk_^Zgby�b�h[jZah\Zgby�k\h[h^gh]h�ijh�
kljZgkl\Z�gZ^�ih\_joghklvx�]jmaZ�ijb�ljZgkihjlbjh\Zgbb�a_jgZ�gZkuivx��
[eZ]h^Zjy�q_fm� a_jgh�fh`_l�\�imlb�i_j_f_sZlvky�b�hdZau\Zlv�\ebygb_�gZ�
hklhcqb\hklv�km^gZ��GZ�\_ebqbgm�kd\Z`bklhklb�\eby_l�jy^�nZdlhjh\��nhj�
fZ��jZaf_j��oZjZdl_j�b�khklhygb_�ih\_joghklb� a_jgZ��\eZ`ghklv��gZlmjguc�
\_k��kuimq_klv�b�^j��>Zggh_�k\hckl\h�]jmaZ�kihkh[kl\m_l�]ZahijhgbpZ_fh�
klb� b� m\_ebq_gbx� h[s_c� ih]ehlbl_evghc� ih\_joghklb� a_jgh\hc� fZkku��
< lZ[ebp_�3.6 ijb\_^_gu�hkgh\gu_�oZjZdl_jbklbdb�]jmah\� 

 

LZ[ebpZ�3.6 ± Hkgh\gu_�oZjZdl_jbklbdb�]jmah\ 

A_jgh\hc�]jma 
H[t_fgZy�
fZkkZ��l�f3 Kd\Z`bklhklv��� 

M]he�_kl_kl\_ggh]h�hldhkZ��]jZ^ 
\�^\b`_gbb \�ihdh_ 

Ir_gbpZ 0,70±0,86 0,35±0,45 25 35 
Jh`v 0,68±0,79 0,35±0,45 25 35 
Yqf_gv 0,65±0,78 0,45±0,55 27 35 
H\_k 0,40±0,54 0,50±0,70 28 35 
DmdmjmaZ 0,70±0,8 0,35±0,55 28 35 
Evgygh_�k_fy 0,65±0,75 0,35±0,45 25 32 
Ih^kheg_qgh_�k_fy 0,30±0,45 0,60±0,80 31 45 
=j_qboZ 0,46±0,58 0,15±0,60 27 35 
Ijhkh 0,70±0,83 0,30±0,50 20 27 
Jbk 0,85±0,9 0,50±0,65 27 48 

 

<�[hevrhc�kl_i_gb�\eZ`ghklv�a_jgZ�aZ\bkbl�hl�\eZ`ghklb�hdjm`Zxs_c�
kj_^u��lZd�dZd�a_jgh\u_� ]jmau�h[eZ^Zxl�ih\ur_gghc�]b]jhkdhibqghklvx��
=b]jhkdhibqghklv� ± k\hckl\h� a_jgZ�ih]ehsZlv�iZju�\h^u�ba�hdjm`Zxs_c�
kj_^u� �khj[pby���Z�\�kmohf�\ha^mo_�hl^Z\Zlv�baebrgxx�\eZ]m�^h�mklZgh\�
e_gby�jZ\gh\_kby�f_`^m� mijm]hklvx�iZjh\� \h^u� \� a_jg_�b�hlghkbl_evghc�
\eZ`ghklvx� \ha^moZ� �^_khj[pby��� <eZ`ghklv� y\ey_lky� \Z`guf� nZdlhjhf��
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hdZau\Zxsbf� kms_kl\_ggh_� \ebygb_� gZ� dhebq_kl\_ggu_� b� dZq_kl\_ggu_�
baf_g_gby�a_jgZ�\�ijhp_kk_�_]h�ljZgkihjlbjh\Zgby�b�ojZg_gby��HgZ�kihkh[�
kl\m_l�bgl_gkbnbdZpbb�jZa\blby�b�ijhl_dZgby�[bheh]bq_kdbo�ijhp_kkh\�\�
fZkk_�a_jgh\uo�]jmah\��LZd��mkdhjyxlky�ijhp_kku�^uoZgby�a_jgh\hc�fZkku�
b� `bag_^_yl_evghklb� fbdjhhj]Zgbafh\� b� Zf[Zjguo� \j_^bl_e_c�� dhlhju_�
khijh\h`^Zxlky�ih]ehs_gb_f�dbkehjh^Z�\ha^moZ�k�ihke_^mxsbf�\u^_e_�
gb_f�m]e_dbkeh]h�]ZaZ��\eZ]b�b�l_ieZ�� �<�aZ\bkbfhklb�hl�\eZ`ghklb�hkgh\�
gu_� a_jgh\u_� ]jmau� ^_eylky� gZ� q_luj_� ]jmiiu�� kmob_�� kj_^g_c� kmohklb��
\eZ`gu_�b�kuju_��lZ[ebpZ 3.7). 

 
LZ[ebpZ�3.7 ± DeZkkbnbdZpby�a_jgh\uo�]jmah\�\�aZ\bkbfhklb�hl�\eZ`ghklb 

A_jgh\hc�]jma 
<eZ`ghklv ]jmaZ, % 

Kmohc Kj_^g_c�kmohklb <eZ`guc Kujhc 
Ir_gbpZ��jh`v��yqf_gv��
]j_qboZ 

>h����\dex�
qbl_evgh 

14±15,5 15,5±17 K\ur_��� 

H\_k��dmdmjmaZ�\�a_jg_��]hjho Lh�`_ 14±16 16±18 18 

DmdmjmaZ�\�ihqZldZo 
>h����\dex�
qbl_evgh 

16±18 18±20 20 

Ih^kheg_qgh_�k_fy 
>h����\dex�
qbl_evgh 

11±13 13±14,5 14,5 

 
GbadZy�l_iehijh\h^ghklv� a_jgZ�ijb\h^bl�d�gZdhie_gbx�l_ieZ�\�fZkk_�

]jmaZ�b�kihkh[kl\m_l�ijh]j_kkbjmxs_fm�kZfhgZ]j_\Zgbx��Ijb�gZ]j_\Zgbb�
^h�l_fi_jZlmju���±����K�m�a_jgZ�ihy\ey_lky�]gbehklguc��kheh^h\uc�aZiZo��
aZloehklv�� Z� _]h� fZkkZ� j_adh� mf_gvrZ_lky�� Ijhbkoh^bl� ihjqZ� ijh^mdlh\��
Baf_g_gb_� obfbq_kdh]h� khklZ\Z� b� ihke_^mxsZy� ihjqZ� a_jgZ� ijhbkoh^bl�
lZd`_�ih^�^_ckl\b_f�k\_lZ� 

<Z`ghc�hkh[_gghklvx� a_jgh\uo� ]jmah\� y\ey_lky�bo� kihkh[ghklv�ih]eh�
sZlv�b�klhcdh�m^_j`b\Zlv�ihklhjhggb_�aZiZob��Ihwlhfm�ljZgkihjlgu_�kj_^�
kl\Z� ijb� ih^]hlh\d_� d� i_j_\had_� a_jgZ� g_h[oh^bfh� lsZl_evgh� hqbsZlv� hl�
hklZldh\�jZg__�i_j_\hab\rboky�]jmah\��Z�\�g_h[oh^bfuo�kemqZyo�ijhfu\Zlv� 

H^gbf�ba�ihdZaZl_e_c�dZq_kl\Z�a_jgZ�y\ey_lky�aZkhj_gghklv� _ , % ± hlghr_�

gb_�fZkku�jZaebqguo�ijbf_k_c� ijQ ��l��d�h[s_c�fZkk_�a_jgh\h]h�]jmaZ� ]jQ ��l� 

  .100
]j

ij � 
Q

Q
_                                                    (3.1) 

JZaebqZxl�ke_^mxsb_�\b^u�ijbf_k_c�a_jgh\uo�]jmah\ : 
± fbg_jZevgu_ ± a_fey��dZfgb��iuev�b�l� ^�� 
± hj]Zgbq_kdb_ ± iheh\Z��khehfZ�b�l� ^�� 
± a_jgh\u_ ± [blu_�b�ihjq_gu_�a_jgZ��k_f_gZ�khjguo�jZkl_gbc� 
± \j_^gu_ k_f_gZ ± ]heh\gy��kihjugvy��dmdhev�b�l� ^�� 
± a_jgh\u_ \j_^bl_eb ± de_sb��^he]hghkbdb�b�l� ^� 
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<�aZ\bkbfhklb�hl�\b^Z�b�gZagZq_gby�a_jgZ�_]h�ij_^_evgZy�aZkhj_gghklv�
f_oZgbq_kdbfb�b�jZklbl_evgufb�ijbf_kyfb�khklZ\ey_l��±8 %. 

Kuimq_klv� a_jgh\uo� ]jmah\� aZ\bkbl� hl� nhjfu�� jZaf_jh\� b� fZkku� hl�
^_evguo�qZklbp��\eZ`ghklb��kd\Z`bklhklb�b�l� ^� 

<� aZ\bkbfhklb� hl� gZkuighc� iehlghklb�� khjlghklb� b� \eZ`ghklb� a_jgh�
^_eblky�gZ��� dZl_]hjbb: qbklhkhjlgh_ ± ihk_\gh_��deZkkgh_ ± ijb]h^gh_�
^ey�^ebl_evgh]h�ojZg_gby��\g_deZkkgh_ ± bf_xs__ ih\ur_ggmx�khjghklv�b�
\eZ`ghklv��^_n_dlgh_ ± kh^_j`Zs__�k\ur_������^_n_dlguo�a_j_g� 

Kf_rb\Zgb_�a_jgZ�jZaebqguo�klZg^Zjlh\�g_�^himkdZ_lky��Ihwlhfm�ijb�i_j_�
\hadZo�j_qguf�ljZgkihjlhf�ih^[bjZxl�djmigu_�iZjlbb�a_jgZ�k�l_f��qlh[u�\kz 
km^gh�beb�_]h�hl^_evgu_�ljxfu�fh`gh�[ueh�aZihegblv�h^ghjh^guf�a_jghf� 

Ijb� ghjfZevghc� \eZ`ghklb� ���±��� ��� b� l_fi_jZlmj_� a_jgh\u_� ]jmau�
bf_xl�ohjhrmx�kuimq_klv��g_�ke_`b\Zxlky�b�g_�miehlgyxlky�ijb�ojZg_-
gbb��Ijb�ih\ur_gbb�\eZ`ghklb��k\ur_�������ijhbkoh^bl�ijhp_kk�kZfhgZ-
]j_\Zgby�a_jgZ�b�h[jZah\Zgb_�ie_k_gb��qlh�\uau\Z_l�_]h�ihjqm��Dh]^Z�l_f-
i_jZlmjZ�a_jgZ�^hc^_l�^h�����K��kuimq_klv�_]h�j_adh�kgb`Z_lky� 

Ijb� i_j_]jmad_� a_jgZ� ijhbkoh^bl� bgl_gkb\gh_� h[jZah\Zgb_� iueb�� ih-
wlhfm�jZ[hqbo��\uihegyxsbo�i_j_]jmahqgu_�hi_jZpbb�\�ljxfZo��\Z]hgZo�b 
gZ� kdeZ^Zo�� ke_^m_l� kgZ[`Zlv� bg^b\b^mZevgufb� aZsblgufb� ijbkihkh[-
e_gbyfb�� A_jgh\u_� kdeZ^u� ^he`gu� bf_lv� ohjhrmx� \_glbeypbx�� lZd� dZd�
ih\ur_ggZy�dhgp_gljZpby�iueb�\aju\hhiZkgZ� 

A_jgh�^he`gh�ojZgblvky� \� djuluo� kmobo� kdeZ^Zo��QZs_� \k_]h�^ey� _]h�
ojZg_gby�mkljZb\Zxl�f_oZgbabjh\Zggu_�kdeZ^u�iZ\bevhggh]h�lbiZ�b�kdeZ�
^u-we_\Zlhju� 

>ey�h[_ki_q_gby�khojZgghklb�a_jgZ�g_h[oh^bfh�hqbklblv�_]h�b�^h\_klb�
^h�ghjfZevghc� \eZ`ghklb��<�ijhp_kk_� ojZg_gby� ihklhyggh�gZ[ex^Zxl� aZ�
khklhygb_f�a_jgZ� �l_fi_jZlmjhc��\eZ`ghklvx�b�l� ^����^ey�ij_^mij_`^_gby�
ihjqb�_]h�ijh\_ljb\Zxl�b�i_j_f_sZxl�ba�h^ghc�_fdhklb�\�^jm]mx� 

A_jgh� i_j_\hayl� \� djuluo� km^Zo� b� \Z]hgZo�� dhlhju_� i_j_^� aZ]jmadhc�
^he`gu�ijhclb�ki_pbZevgmx�h[jZ[hldm��qbkldm��Z�ijb�g_h[oh^bfhklb�± ]Z-
ah\mx�beb�\eZ`gmx�^_abgn_dpbx���I_j_^� ih]jmadhc� a_jgZ�gm`gh ohjhrh�
ijh\_ljblv�ljxfu�b�ijbgylv�f_ju�d�lhfm��qlh[u�a_jgh�g_�ihiZeh�ih^�keZgv�
b�aZ�[hjlh\mx�h[rb\dm� 

I_j_]jmadm� a_jgh\uo� ]jmah\� gZ� j_qghf� ljZgkihjl_� hkms_kl\eyxl� gZ�
ijbqZeZo�oe_[hijb_fguo�imgdlh\��ijbgbfZxsbo�a_jgh�hl�dheohah\�b�kh\�
ohah\�b�gZdZieb\Zxsbo�_]h�^ey�hlijZ\db�\�km^Zo��ijbqZeZo�a_jgh\uo�we_�
\Zlhjh\�� \u]jm`Zxsbo� a_jgh� ba� km^h\�� \_^msbo� _]h� h[jZ[hldm� �hqbkldm��
kmrdm�� b� ojZg_gb_�� Z� lZd`_� hlijZ\dm� \� imgdlu� ihlj_[e_gby�� ijbqZeZo�
f_evgbqguo�b�dhf[bdhjfh\uo�dhf[bgZlh\��\u]jm`Zxsbo�b hlijZ\eyxsbo�
a_jgh�b�k\hx�ijh^mdpbx��ijbqZeZo�j_qguo�ihjlh\��ijhba\h^ysbo�i_j_\Ze�
dm�a_jgZ�k�\h^u�gZ�`_e_agmx�^hjh]m�b�h[jZlgh� 

A_jgh\u_� kdeZ^u�ih�gZagZq_gbx�jZa^_eyxl�gZ� aZ]hlh\bl_evgu_��i_j_�
\Zehqgu_�� ijhba\h^kl\_ggu_� b� [Zabkgu_�� Kljhyl� bo� \� \b^_� we_\Zlhjh\� b�
a^Zgbc�iZ\bevhggh]h�lbiZ� 
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A_jgh\u_� kdeZ^u� iZ\bevhggh]h� lbiZ� ihemqbeb� gZb[hevr__� jZkijh�
kljZg_gb_� \� dZq_kl\_� ijbj_evkh\uo� `_e_agh^hjh`guo� kdeZ^h\�� Hgb�
kgZ[`Zxlky�klZpbhgZjgufb�b�i_j_^\b`gufb�kj_^kl\Zfb�f_oZgbaZpbb�b�
ki_pbZevgufb�kmrbevgh-hqbklgufb�[Zrgyfb�k�h[hjm^h\Zgb_f�^ey�ijb�
_fdb��h[jZ[hldb�b�hl]jmadb�a_jgZ� 

 

3.7.��KdeZ^u��Mkeh\by�jZaf_s_gby�b�ojZg_gby�]jmah\ 
 

A_jgh\u_�kdeZ^u�khhjm`Zxl�ba�k[hjgh]h�`_e_ah[_lhgZ�\f_klbfhklvx�����
luk��l��Kl_gu�\ha\h^yl�ba�`_e_ah[_lhgZ��dbjibqZ��djmiguo�reZdh[_lhgguo�b�
[_lhgguo�[ehdh\�b�^jm]bo�kl_gh\uo�fZl_jbZeh\��Iheu�ZknZevlbjmxl��mdeZ�
^u\Zxl� gZ� [_lhgghf� hkgh\Zgbb�� djh\ey� kdeZ^Z� gZdehg_gZ� d� ]hjbahglm� ih^�
m]ehf� ����� jZ\ghf� m]em� _kl_kl\_ggh]h� hldhkZ� a_jgZ��Wlh� ^Z_l� \hafh`ghklv�
emqr_�bkihevah\Zlv�h[t_f�kdeZ^Z� 

M�lhjpZ�kdeZ^Z jZkiheh`_gZ�[Zrgy��kem`ZsZy�^ey�ijb_fZ�a_jgZ�k�Z\lhfh�
[be_c�b�ih]jmadb�\�\Z]hgu��HgZ�h[hjm^h\ZgZ�^\mfy�dh\rh\ufb�we_\ZlhjZfb�k�
i_j_jZ[Zlu\Zxs_c�kihkh[ghklvx�����l�q�dZ`^uc��k_iZjZlhjhf�k�i_j_jZ[Zlu�
\Zxs_c� kihkh[ghklvx� ���� l�q�� Z\lhfh[be_ih^t_fgbdhf� b� ^\mfy� \_kZfb��
iha\heyxsbfb�\a\_rb\Zlv�]jmau�fZkkhc�^h����l��kmrbevguf�Z]j_]Zlhf�
k�i_j_jZ[Zlu\Zxs_c�kihkh[ghklvx� ��� l�q�� ljZgr_cgh]h�� lhgg_evgh]h�b�
ih^\_r_ggh]h d�ihlhedm�kdeZ^h\�dhg\_c_jh\��LjZgr_cguc�dhg\_c_j� �e_g�
lhqguc�beb�kdj_[dh\uc��ih^Z_l� a_jgh�gZ�lhgg_evguc�dhg\_c_j�q_j_a�hl�
\_jklby�\�ihem�kdeZ^Z�jZaf_jZfb����î����ff��jZkiheh`_ggu_�q_j_a���f��
Lhgg_evguc� dhg\_c_j� ih^Z_l� a_jgh� \� [Zrgx� ^ey� ih]jmadb�� hqbkldb� b�
kmrdb� 

We_\Zlhju�± iheghklvx�f_oZgbabjh\Zggu_�a_jghojZgbebsZ��DZ`^h_�ba�
gbo�khklhbl�ba�jZ[hq_c�[Zrgb�b�kbehkguo�dhjimkh\��<�gb`g_f�wlZ`_�[Zr�
gb�jZkiheh`_gu�[ZrfZdb�dh\rh\uo�we_\Zlhjh\��ghjbc���D�gbf�ih^\_^_gu�
e_glhqgu_� dhg\_c_ju� hl� ijb_fguo� eZj_c�b�ih^kbehkgh]h�ihf_s_gby��GZ�
ke_^mxsbo� wlZ`Zo� [Zrgb� gZoh^blky� h[hjm^h\Zgb_� ^ey� hqbkldb� b� kmrdb�
a_jgZ� 

A�Z�]�h�l�h \�b�l�_�e�v�g�u�_  �ebg_cgu_��we_\Zlhju�kem`Zl�^ey�ijb_fZ�
a_jgZ�hl�kh\ohah\�b�dheohah\�b�hl]jmadb�gZ�f_evgbqgu_��ijhba\h^kl\_ggu_��
beb� i_j_\Zehqgu_� �ihjlh\u_�� [Zabkgu_�� we_\Zlhju� ^ey� i_j_\Zedb� k� h^gh]h�
\b^Z�ljZgkihjlZ�gZ�^jm]hc�beb�^ey�^Zevg_cr_]h�ojZg_gby��F�_�e�v�g�b�q�g�u�_�
�ijhba\h^kl\_ggu_��we_\Zlhju�hlebqZxlky�hl�aZ]hlh\bl_evguo��ij_`^_�\k_�
]h��[hevr_c�\f_klbfhklvx�b�\ukhdhc�ijhba\h^bl_evghklvx�h[hjm^h\Zgby�
^ey�ijb_fdb�a_jgZ�b�\Z]hgh\��I�h�j�l�h�\�u�_��b��i�_�j�_�\�Z�e�h�q�g�u�_��we_\Z�
lhju� h[_ki_qb\Zxl� i_j_\Zedm� a_jgZ� k�`_e_aghc� ^hjh]b� gZ� \h^guc� ljZgk�
ihjl�beb��gZh[hjhl��bf_xl�fhsgu_�ijb_fgu_�b�hl]jmahqgu_�mkljhckl\Z. 
;� Z� a� b� k� g�u� _� � we_\Zlhju� kem`Zl� ^ey� ^ebl_evgh]h� ojZg_gby� a_jgZ��Hgb�
bf_xl� g_h[oh^bfh_� h[hjm^h\Zgb_� ^ey� kbkl_fZlbq_kdh]h� dhgljhey� aZ� _]h 
khklhygb_f�b�\ukhdhijhba\h^bl_evgu_�mkljhckl\Z�^ey�ijb_fZ�b�hl]jmadb� 

We_\Zlhju�kljhyl�ba�g_]hjxqbo�fZl_jbZeh\��Kbehkgu_�dhjimkZ�djm]ehc�
b� d\Z^jZlghc� nhjf� \� ieZg_� ba]hlh\eyxl� ba� fhgheblgh]h� beb� k[hjgh]h�
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ij_^\Zjbl_evgh� gZijy`_ggh]h�`_e_ah[_lhgZ�� >bZf_lj� djm]euo� kbehkh\� ± 
^h���f��lhesbgZ�kl_g� ± 20±���kf��\ukhlZ�± ^h����f��<f_klbfhklv�lbih\uo�
k^\h_gguo�djm]euo�kbehkguo�dhjimkh\� ± �î����î������ �î���luk��l��h^gh]h�
djm]eh]h�kbehkZ�± hdheh����±����l��JZaf_ju��\�ieZg_��d\Z^jZlguo�kbehkh\�± 
�î��b��î��f��Z�\ukhlZ�± ^h����f��Bo�kh[bjZxl�ba�iebl�beb�h[t_fguo�[ehdh\�
lhesbghc����kf��<f_klbfhklv�kbehkZ�± hdheh�����l� 

Ko_fu� lbih\uo�f_oZgbabjh\Zgguo� kdeZ^h\�ba� k[hjgh]h�`_e_ah[_lhgZ�
\f_klbfhklvx� ���� luk�� l� a_jgZ� ijb\_^_gu� gZ� jbkmgd_ 3.82, h[e_]q_gghc�
k\h^qZlhc�dhgkljmdpbb�ba lhgdhkl_gguo�we_f_glh\�^ebghc����f��\f_klbfh�
klvx�����luk��l�± gZ�jbkmgd_�3.83 
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Jbkmghd�3.82 ± Lbih\hc�f_oZgbabjh\Zgguc�a_jgh\hc�kdeZ^�ba�k[hjgh]h� 
`_e_ah[_lhgZ:  

Z ± k�aZ]em[e_gb_f�iheZ; [ ± [_a�aZ]em[e_gby�iheZ 

Z) 

[) 
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Jbkmghd�3.83 ± F_oZgbabjh\Zgguc�a_jgh\hc�kdeZ^�h[e_]q_gghc 
 k\h^qZlhc�dhgkljmdpbb 

 
Ko_fZ�f_oZgbabjh\Zggh]h�i_j_f_s_gby� a_jgZ�\�kdeZ^Zo�iZ\bevhggh]h�

lbiZ�ijb\_^_gZ�gZ�jbkmgd_�3.84 

1

2

3

4

5

6

78

 
Jbkmghd�3.84 ± L_ogheh]bq_kdZy�ko_fZ�i_j_f_s_gby�a_jgZ�\�f_oZgbabjh\Zgghf�kdeZ^_�� 

1 ± ijb_fguc�[mgd_j��2 ± dh\rh\uc�we_\Zlhj��3 ± ijb_fhhqbklbl_evgu_�mkljhckl\Z�� 
4 ± dh\rh\uc�we_\Zlhj��5 ± dhg\_c_j��6 ± kdeZ^��7 ± iblZl_eb��8 ± dhg\_c_j 

 
A_jgh��ihklmiZxs__�k�ljZgkihjlguo�kj_^kl\�\�ijb_fgu_�[mgd_jZ�1��ih^�

gbfZ_lky� dh\rh\uf� we_\Zlhjhf� 2 gZ� ijb_fhhqbklbl_evgu_� mkljhckl\Z� 3, 
ihke_�dhlhjuo�dh\rh\uf�we_\Zlhjhf�4 ih^Z_lky�gZ�dhg\_c_j�5 ^ey�aZiheg_�

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 155 

gby�kdeZ^h\��]^_�hgh�ojZgblky��Kh�kdeZ^Z�a_jgh�\u^Z_lky�q_j_a�hl\_jklby�beb�
iblZl_eb�7 gZ�dhg\_c_j�8��k�dhlhjh]h�ihklmiZ_l�\�we_\Zlhj�4 b�^Ze__�fh`_l�
hiylv� ihklmiZlv� \� ijb_fhhqbklbl_evgu_� mkljhckl\Z� �ijh\_ljb\Zgb_�� hoeZ�
`^_gb_��kmrdZ�b�l� i��, gZ�dhg\_c_j�5 beb�gZ�ljZgkihjlgu_�kj_^kl\Z� 

GZ�jbkmgd_�3.85, Z ihdZaZg�ieZg�b�jZaj_a�[Zrgb�aZ]hlh\bl_evgh]h�we_\Z�
lhjZ�� >ey� ijb_fZ� a_jgZ� ba� Z\lhfh[be_c�� ij_^\Zjbl_evgh� \a\_r_gguo� gZ�
Z\lhfh[bevguo� \_kZo�� ij_^gZagZq_gu� [mgd_ju�� dhlhju_� jZkiheh`_gu� gZ�
mjh\g_�iheZ�\�a^Zgbb��DZ`^uc�ba�wlbo�[mgd_jh\�\f_sZ_l����l�a_jgZ��A_jgh�
\ukuiZ_lky�\�[mgd_j�q_j_a�hldjuluc�aZ^gbc�beb�[hdh\hc�[hjl�Z\lhfh[bey��
klhys_]h�gZ�gZdehgghc�ieZlnhjf_�Z\lhfh[be_jZa]jmaqbdZ��Ih^�[mgd_jZfb�
kfhglbjh\Zgu�e_glhqgu_� dhg\_c_ju��i_j_f_sZxsb_� a_jgh� d� we_\Zlhjghc�
[Zrg_�� A^_kv�� ijb� g_h[oh^bfhklb�� a_jgh� ih^\_j]Zxl� hqbkld_�� kmrd_� beb�
kjZam�`_�ih^gbfZxl�_]h�ghjbyfb�gZ�\_jo�[Zrgb��\a\_rb\Zxl�gZ�Z\lhfZlb�
q_kdbo�dh\rh\uo�\_kZo�b�i_j_^Zxl�gZ�e_glhqgu_�gZ^kbehkgu_�dhg\_c_ju��
K�wlbo�dhg\_c_jh\�a_jgh�ihiZ^Z_l�\�kbehku�dhjimkh\��ihdZaZgu�lhevdh�^\Z�
kbehkguo� dhjimkZ��ijbe_]Zxsbo� d� [Zrg_��gh�fh]ml� [ulv�b� q_luj_�� lh]^Z�
\f_klbfhklv�we_\ZlhjZ�m\_ebqb\Z_lky�\���jZaZ�� 

Ba� kbehkh\� a_jgh� kkuiZxl� gZ� ih^kbehkgu_� dhg\_c_ju�� dhlhju_� b� ^h�
klZ\eyxl�_]h�d�ghjbb��AZl_f�_]h�ih^gbfZxl�gZ\_jo�b�ihke_�\a\_rb\Zgby�ih�
hlimkdguf�ljm[Zf�aZ]jm`Zxl�\�\Z]hgu� 

L_ogheh]bq_kdZy�ko_fZ�^\b`_gby�a_jgZ�q_j_a�kbehku�b�[Zrgx�we_\Zlh�
jZ�ihdZaZgZ�gZ�jbkmgd_����5, [��>ey�ijb_fZ�a_jgZ�ba�Z\lhfh[be_c��dhlhju_�
ij_^\Zjbl_evgh� \a\_r_\Zxlky gZ� Z\lhfh[bevguo� \_kZo�� ij_^gZagZq_gu�
[mgd_ju�� jZkiheh`_ggu_� gZ� mjh\g_� iheZ� \� a^Zgbb� 1�� A_jgh� \ukuiZ_lky� \�
[mgd_j�q_j_a�hldjuluc�aZ^gbc�beb�[hdh\hc�[hjl�Z\lhfh[bey��klhys_]h�gZ�
gZdehgghc�ieZlnhjf_�Z\lhfh[be_jZa]jmaqbdZ��Ih^�[mgd_jZfb�kfhglbjh\Z�
gu� e_glhqgu_� dhg\_c_ju�� dhlhju_� i_j_f_sZxl a_jgh� \� we_\Zlhjghc�
[Zrg_ 2�� A^_kv�� _keb g_h[oh^bfh�� a_jgh� ih^\_j]Zxl� hqbkld_�� kmrd_� \� km�
rbed_�7 beb�kjZam�`_�ih^gbfZxl�_]h�ghjbyfb�gZ�\_jo�[Zrgb��\a\_rb\Zxl�
gZ� Z\lhfZlbq_kdbo� dh\rh\uo� \_kZo, i_j_^Zxl� gZ� e_glhqgu_� gZ^kbehkgu_�
dhg\_c_ju� 4��K� dhg\_c_jh\� a_jgh� ihiZ^Z_l� \� kbehku� 3��Ba� kbehkh\� a_jgh�
ihklmiZ_l�� ijb� g_h[oh^bfhklb�� gZ� ih^kbehkgu_� dhg\_c_ju� 5�� Z� aZl_f� ± d�
ghjbb��Ghjby�ih^gbfZ_l� a_jgh�gZ\_jo�� dhlhjh_�ihke_� \a\_rb\Zgby�ih�hl�
imkdguf� ljm[Zf� aZ]jm`Z_lky�\�\Z]hgu��<^hev�hlimkdguo�mkljhckl\�we_\Z�
lhjZ�mdeZ^u\Zxl�h^bg�beb�^\Z�`_e_agh^hjh`guo�imlb� 

<u]jmadZ� \Z]hgh\� ^he`gZ� [ulv� hj]Zgbah\ZgZ� lZd�� qlh[u� hgb� g_� ijh-
klZb\Zeb� \� h`b^Zgbb� hk\h[h`^_gby� eZj_c�� Z� ijb_fgu_� dhg\_c_ju� b� dh\-
rh\u_� we_\Zlhju�g_�jZ[hlZeb�\ohehklmx� \h�\j_fy� aZiheg_gby�eZj_c��>ey�
wlh]h�i_jbh^�hk\h[h`^_gby�eZj_c�^he`_g�[ulv�jZ\_g�i_jbh^m� \u]jmadb�b�
i_j_klZgh\db�\Z]hgh\� 
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4 3

1

2

[)

4

5

3

2

1

1

7

6

Z) 
:-: Hkv�`.-^.. imlb

:

:

 
 

Jbkmghd�3.85 ± AZ]hlh\bl_evguc�we_\Zlhj�^ey�a_jgZ� 
Z ± ieZg�b�jZaj_a�[Zrgb��[ ± l_ogheh]bq_kdZy�ko_fZ�^\b`_gby�a_jgZ�q_j_a�kbehku�b�[Zrgx�� 
1 ± ijb_fgu_�[mgd_jZ��2 ± we_\ZlhjgZy�[Zrgy��3 ± kbehkgu_�dhjimkZ��4 ± gZ^kbehkguc�dhg\_c_j�� 

5 ± ih^kbehkguc�dhg\_c_j��6 ± \Z]hg��7 ± a_jghkmrbedZ 

 
Ijh^he`bl_evghklv�hk\h[h`^_gby�eZj_c�hl�a_jgZ��fbg� 

ee ntL  ,       (3.2) 

]^_� n  ± qbkeh�eZj_c��[mgd_jh\��ijb_fZ�a_jgZ� 

et  ± \j_fy�hk\h[h`^_gby�hl�a_jgZ�h^gh]h�eZjy��fbg� 

321e tttt �� ,           (3.3) 

 1t  ± qbklh_�\j_fy�hk\h[h`^_gby�eZjy��fbg� 

w

\
1 I

60
q

t  ,                     (3.4) 

\q ± dhebq_kl\h�]jmaZ�\�eZj_��l� 

     wI  ± qZkh\Zy�wdkiemZlZpbhggZy�i_j_jZ[Zlu\ZxsZy�kihkh[ghklv�dh\rh\h]h�
we_\ZlhjZ��l�q� 

      2t  ± \j_fy�bkl_q_gby�hklZldh\� a_jgZ�^h�ihegh]h�hk\h[h`^_gby�eZjy, fbg, 

ijbgbfZ_lky ;12  t  
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     3t  ± i_jbh^�f_`^m�dhgphf�\uimkdZ�a_jgZ�ba�h^gh]h�eZjy�b�gZqZehf�\u-

imkdZ�a_jgZ�ba�^jm]h]h�eZjy, fbg���ijbgbfZ_lky�  3t ���«�� 

AgZy�ijh^he`bl_evghklv�\u]jmadb�\Z]hgZ� jt ��m[hjdb�b�ihklZgh\db�\Z]h�

gh\�ih^�\u]jmadm� m[t ��ihemqbf 

m[je ttT �      (3.5) 

beb 

m[je ttnt � .    (3.6) 

G_h[oh^bfh_�qbkeh�eZj_c 

e

m[j

t

tt
n

�
 .           (3.7) 

Dhebq_kl\h� \Z]hgh\, \u]jm`Z_fuo� h^gbf� ijb_fguf� dhg\_c_jhf� b�
dh\rh\uf�we_\Zlhjhf� 

\

ih^m[
w\

60/)(24
I

q

Nt
n

�
  ,                                         (3.8) 

]^_� ih^N  ± qbkeh�ih^Zq�\Z]hgh\�\�kmldb� 

Ke_^h\Zl_evgh��qbkeh�ebgbc�ijb_fguo�mkljhckl\� �eZj_c��dhg\_c_jh\�b�
dh\rh\uo�we_\Zlhjh\��^ey�\u]jmadb� kmln  \Z]hgh\�\�kmldb� 

\

kml

n

n
Z  .                                                         (3.9) 

Ijh^he`bl_evghklv�aZ]jmadb�\Z]hgh\�a_jghf�gZ�we_\ZlhjZo q_j_a�kZ-
fhl_qgu_��hlimkdgu_��ljm[u� 

aZde
l

\
ih^]]j I

60
t

Q
tT �

�
� ,                      (3.10) 

]^_� ih^]t  ± \j_fy�gZ�ih^]hlh\bl_evgu_�hi_jZpbb��hldjulb_�exdh\��mklZgh\�

dZ�oe_[guo�sblh\�� aZijZ\dZ�hlimkdguo�ljm[�\ exdb, fbg; ijb�
gbfZxl 2ih^]  t ); 

\Q ± dhebq_kl\h�a_jgZ��aZ]jm`Z_fh]h�\�\Z]hgu��l� 

lI  ± ijhimkdgZy�kihkh[ghklv�hlimkdguo�ljm[��l�q� 

        aZdet ± ijh^he`bl_evghklv�aZdexqbl_evguo�hi_jZpbc, fbg��ijbgbfZ_lky�

2aZde  t . 

IjhimkdgZy�kihkh[ghklv�hlimkdghc�ljm[u��l�q� 
 

JM Fv3600Il ,                                          (3.11) 

]^_� F  ± iehsZ^v�ihi_j_qgh]h�k_q_gby�\uoh^gh]h�hl\_jklby�[mgd_jZ��f2; 
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        v  ± kdhjhklv�ihlhdZ�a_jgZ�ijb�ijhoh^_�\uoh^gh]h�hl\_jklby�hlimkdgh-
]h�[mgd_jZ��f�k� 

Rv g2,3O ,                                  (3.12) 

O  ± dhwnnbpb_gl�bkl_q_gby�a_jgZ�� ;55,0�   
 R ± ]b^jZ\ebq_kdbc�jZ^bmk��f� 

4

D
R  ,           (3.13) 

D ± ^bZf_lj�\uimkdgh]h�hl\_jklby�[mgd_jZ��f� 
  J  ± gZkuigZy�iehlghklv�a_jgZ��l�f3. 
Dhwnnbpb_gl� aZiheg_gby� ihi_j_qgh]h� k_q_gby� \uoh^gh]h hl\_jklby�

[mgd_jZ M gZ�hkgh\Zgbb�hiulguo�^Zgguo�ijbgbfZxl�jZ\guf����� 
Ihjlh\u_� �i_j_\Zehqgu_��we_\Zlhju�\�hlebqb_�hl�aZ]hlh\bl_evguo�b�f_ev�

gbqguo�ijbgbfZxl�a_jgh��ijhr_^r__�i_j\bqgmx�h[jZ[hldm��<�i_jbh �̂djZldh�
\j_f_ggh]h�ojZg_gby�ijb�i_j_\Zed_�k�h^gh]h�\b^Z�ljZgkihjlZ�gZ�^jm]hc�a_jgh�
^hihegbl_evgh�hqbsZxl�b�kmrZl��Kbehkgu_�dhjimkZ�wlbo�we_\Zlhjh\�khklhyl�ba�
kbehkh\�^bZf_ljhf���b� ��f��\ukhlhc���±���f��I_j_jZ[Zlu\ZxsZy�kihkh[ghklv�
we_\Zlhjh\�± 350±����l�q� 

 
3.7.��Ih]jmahqgh-\u]jmahqgu_�fZrbgu 
 

GZ�ijbqZeZo�^ey� a_jgh\uo�]jmah\�\uihegyxlky�hi_jZpbb�ih�ih]jmad_��
\u]jmad_�km^h\��\Z]hgh\��Z\lhfh[be_c��\gmljbkdeZ^kdb_�jZ[hlu��jZajZ\gb�
\Zgb_�]jmaZ�\�km^Zo��hqbkldZ�ih^\b`gh]h�khklZ\Z� 

>ey�\uiheg_gby�wlbo�hi_jZpbc�bkihevamxlky�fZrbgu�g_ij_ju\gh]h�beb�
pbdebq_kdh]h�^_ckl\by��lZ[ebpZ�3.8���ih�\ZjbZglZf�hi_jZpbc� ©km^gh�± kdeZ^ª 
�K±Kd���©km^gh�± \Z]hgª �K±<���©km^gh�± Z\lhfh[bevª �K±:���©kdeZ^�± km^ghª 
(Kd±K���©kdeZ^�± \Z]hgª �Kd±<���©kdeZ^�± Z\lhfh[bevª �Kd±:���©\Z]hg�± km^ghª 
�<±K��� ©\Z]hg� ± kdeZ^ª �<±Kd��� ©\Z]hg� ± Z\lhfh[bevª �<±:��� ©Z\lhfh[bev� ± 
kdeZ^ª �:±Kd��� ©Z\lhfh[bev� ± km^ghª �:±K��� ©Z\lhfh[bev� ± \Z]hgª �:±<���
©kdeZ^�± kdeZ^ª �Kd±Kd�� 

Ih^Zqm� a_jgZ� \� km^gh� ijhba\h^yl� kbkl_fhc� klZpbhgZjguo� e_glhqguo�
dhg\_c_jh\�� dhlhjZy� aZdZgqb\Z_lky� \� ijbdhj^hgghc� qZklb� dhg\_c_jghc�
klj_ehc� k� l_e_kdhibq_kdbf� \_jlbdZevguf� jmdZ\hf�� Bgh]^Z� k� [_j_]h\h]h�
dhg\_c_jZ�a_jgh�kkuiZxl�\�ljxf�ih�kZfhl_qghc��]jZ\blZpbhgghc��gZdehg�
ghc�ljm[_�beb�ehldm��>ey�aZ]jmadb�\k_o�ljxfh\�lZdbfb�mklZgh\dZfb�km^gh�
i_j_^\b]Zxl�k�ihfhsvx�fZg_\jh\hc�e_[_^db�\^hev�ijbqZeZ� 

>ey�mf_gvr_gby�i_j_^\b`_d�km^gZ�\�ijhp_kk_�_]h�aZ]jmadb�gZ�djmiguo�ijb�
qZeZo�mklZgZ\eb\Zxl�dhgkhevgh-ih\hjhlgu_�dhg\_c_jgu_�ih]jmahqgu_�fZrbgu��
GZ� dhgp_\hc�qZklb� dhgkhevgh]h� dhg\_c_jZ�mklZgZ\eb\Zxl�f_lZl_evgh_�mkljhc�
kl\h��jZa[jZku\Zl_ev��^ey�ih^Zqb�a_jgZ�\�ih^iZem[gu_�ijhkljZgkl\Z� 

<u]jmadm� a_jgZ� ba� km^h\� ijhba\h^yl� dh\rh\ufb� we_\ZlhjZfb� �ghjby�
fb�� \kZku\Zxs_-gZ]g_]Zl_evgufb�mklZgh\dZfb��Bgh]^Z�^ey�i_j_\Zedb�a_j�
gZ�ba�km^h\�\�\Z]hgu�q_j_a�aZ]jmahqguc�[mgd_j�ijbf_gyxl�ihjlZevgu_�djZ�
gu�kh�ki_pbZevguf�]j_cn_jhf� 
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LZ[ebpZ�3.8 ± FZrbgu��bkihevam_fu_�\�ihjlm��^ey�ih]jmadb-\u]jmadb�a_jgh\uo�]jmah\  

:\lhfh[be_ih]jmaqbd 

<uihegy_fu_�hi_jZpbb 

J
Za
jZ
\g
b\
Zg
b_

 HqbkldZ 

K
±
K
d 

K
±
<

 

K
±
:

 

K
d±
K

 

K
d±
<

 

K
d±
:

 

<
±
K

 

<
±
K
d 

<
±
:

 

:
±
K
d 

:
±
K

 

:
±
<

 

K
d±
K
d 

K
m^
gZ

 

<
Z]
hg
Z 

:
\l
hf
h[
be
y 

G_ij_ju\gh]h�^_ckl\by�                  

± klZpbhgZjgu_�e_glhqgu_�dhg\_c_ju    +      + +       
± gZdehggu_�]jZ\blZpbhggu_�ehldb�b�ljm[u    +              
± f_lZl_eb              +    
± e_glhqgu_�dhg\_c_ju     + +            
± [mgd_jZ     + +            
± i_j_^\b`ghc�dhg\_c_jguc�ih]jmaqbd    +              
± ig_\fZlbq_kdb_�mklZgh\db + + + + + + + + + + + + +  + + + 
± ghjbcgh-dhg\_c_jgu_�jZa]jmaqbdb + +                
± rg_dh\u_�jZa]jmaqbdb + +                
± jZa]jmaqbd�dhgkljmdpbb�OBBL        + +         
± jZa]jmaqbd�k�ih]jm`gufb�kdj_[dZfb + +                
± ih]jmaqbd�dhgkljmdpbb�;meZ\_gdh      +            
± rg_dh\uc�kZfhih^Z\Zl_ev      +            
± ih]jmaqbd�k�\bglh\uf�iblZl_e_f      +            
± ih]jmaqbd�k�dhg\_c_jgh-kdj_[dh\uf�iblZl_e_f      +            
± i_j_^\b`ghc�ihjlZevguc�ih]jmaqbd    +              
± bg_jpbhggZy�\Z]hghjZa]jmahqgZy�fZrbgZ       + +          

Pbdebq_kdh]h�^_ckl\by�          +        
± ihjlZevguc�djZg + +  + + +            
± h^ghdh\rh\uc�ih]jmaqbd      +       +     
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Ghjbcgu_�mklZgh\db�h[eZ^Zxl�\ukhdhc�ijhba\h^bl_evghklvx�± ^h�����l�q�
b�[he__��jZkoh^mxl�\��±��jZa�f_gvr_�wg_j]bb��q_f�ig_\fZlbq_kdb_��gZ^_`gu�\�
jZ[hl_��Gh�hgb�aZq_jiu\Zxl�g_�\_kv�]jma�\�ljxfZo��Ijb�bo�bkihevah\Zgbb�\ha�
gbdZ_l� iue_gb_�� b� g_h[oh^bfh� ijhba\h^blv� ih^]j_[dm� a_jgZ� d� ijb_fghfm�
[ZrfZdm�b�aZqbkldm�ljxfh\��>ey�wlh]h�ijbf_gyxl�f_lZl_evgu_��kdj_[dh\u_��
ig_\fZlbq_kdb_�b�^jm]b_�fZrbgu� 

GZ�\u]jmad_� a_jgZ�ba�km^h\�rbjhdh_�ijbf_g_gb_�ihemqbeb�\kZku\Zx�
sb_� ig_\fZlbq_kdb_� i_j_]jm`Zl_eb�� dhlhju_�fh]ml� [ulv� klZpbhgZjgufb��
ieZ\mqbfb��i_j_^\b`gufb�gZ�j_evkh\hf�b�ig_\fhdhe_kghf�oh^m��Bo�ijh�
ba\h^bl_evghklv�h[uqgh�khklZ\ey_l����±����l�q� 

<kZku\ZxsZy�ig_\fZlbq_kdZy�kbkl_fZ�ebrv�aZ[bjZ_l�a_jgh�\�ljxf_�b�
ih^Z_l� _]h� \� hl^_ebl_ev�� mklZgh\e_gguc� \[ebab� \u]jm`Z_fh]h� km^gZ� �gZ�
dhj^hg_���>Ze__�\�kdeZ^�a_jgh�ljZgkihjlbjm_lky�dh\rh\ufb�we_\ZlhjZfb�b�
e_glhqgufb�dhg\_c_jZfb� 

GZ� ijbqZe_� klZ\yl� 1±3 klZpbhgZjgu_� \kZku\Zxsb_� ig_\fZlbq_kdb_�
mklZgh\db��dZ`^Zy�ba�dhlhjuo�bf__l�ih��±��aZ[hjguo�khieZ�ijhba\h^bl_ev�
ghklvx�ih���±���l�q�� 

IeZ\mqb_�a_jghi_j_]jm`Zl_eb�ijbf_gyxl�\�imgdlZo�k�g_mklZgh\b\rb�
fbky�]jmahihlhdZfb�b�gZ�f_edbo�ijbklZgyo��>ey�h[kem`b\Zgby�g_kdhevdbo�
lZdbo ijbqZeh\�bkihevamxl�h^gm�ieZ\mqmx�mklZgh\dm��ihhq_j_^gh�i_j_klZ-
\ey_fmx�k�h^gh]h�ijbqZeZ�gZ�^jm]hc� 

IeZ\mqb_�ig_\fZlbq_kdb_�i_j_]jm`Zl_eb�kljhyl�\�h^gh- b�^\mo[Zr_g�
ghf�bkiheg_gbb�ijhba\h^bl_evghklvx�^h�����l�q� 

<kz [he__�rbjhdh_�ijbf_g_gb_�gZ�\u]jmad_�a_jgZ�ihemqZxl�i_j_^\b`�
gu_�\kZku\Zxs_-gZ]g_lZl_evgu_�ig_\fZlbq_kdb_�jZa]jmaqbdb� 

<kZku\Zxs_-gZ]g_lZl_evgu_� ih]jmaqbdb� ba]hlh\eyxl� jZaebqghc� fhs-
ghklb. Bo�ijhba\h^bl_evghklv�aZ\bkbl�hl�^Zevghklb�ljZgkihjlbjh\Zgby�b�\b^Z�
a_jgZ��<kZku\ZxsZy�qZklv�jZkkqblZgZ�gZ�aZ[hj�]jmaZ�b�i_j_f_s_gb_�gZ���f�ih�
\_jlbdZeb�b����f�ih�]hjbahglZeb��gZ]g_lZl_evgZy�± gZ���f�ih�\_jlbdZeb�b�����f�
ih� ]hjbahglZeb��<� aZ\bkbfhklb�hl�jZkklhygby� ljZgkihjlbjh\Zgby�ijhba\h^b�
l_evghklv�a_jghih]jmaqbdZ�khklZ\ey_l�ijb�_]h�fhsghklb��������b���� d<l�khhl�
\_lkl\_ggh���±45, 35±���b���±���l�q��JZa]jmaqbdb�fh]ml�jZ[hlZlv�lZd`_�lhevdh�
gZ�\kZku\Zgb_��\�wlhf�kemqZ_�bo�\kZku\ZxsZy�qZklv�h[_ki_qb\Z_l�ljZgkihjlb�
jh\Zgb_�a_jgZ�gZ���f�ih�\_jlbdZeb�b�^h�����f�ih�]hjbahglZeb�k�ijhba\h^bl_ev�
ghklvx���±80, 45±����b���±12��l�q��Ih]jmaqbdb�dhfiZdlgu��]Z[Zjblgu_�jZaf_�
ju�ih�rbjbg_� ± 1700±�����ff��ih� ^ebg_� ± 3500±�����f��ih� \ukhl_ ± 3150±
3910 ff���bf_xl�kjZ\gbl_evgh�g_[hevrmx�fZkkm�± 5000±�����d]� 

Ig_\fZlbq_kdb_�mklZgh\db�^Zxl�\hafh`ghklv�\u]jm`Zlv�a_jgh�ijb�ex[hc�
ih]h^_��g_�lj_[mxl�ih^]j_[db�\�ljxfZo��[eZ]h^Zjy�ijh\_ljb\Zgbx�memqrZxl�
dZq_kl\h�a_jgZ��H^gZdh�hgb�ihlj_[eyxl�\��±��jZa�[hevr_�wg_j]bb��q_f�ghjbc�
gh-dhg\_c_jgu_�mklZgh\db��Ihwlhfm�gZ�ijbqZeZo�k�[hevrbf�h[t_fhf�ihklmi�
e_gby�a_jgZ�\�djmiguo�km^Zo�klZ\yl�h^gh\j_f_ggh�b�dh\rh\u_�we_\Zlhju��gh�
jbb��b�\kZku\Zxsb_�ig_\fZlbq_kdb_�mklZgh\db��Dh\rh\u_�we_\Zlhju�bkihev�
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amxl�^ey�\u]jmadb�hkgh\ghc�fZkku�a_jgZ��Z�ig_\fZlbq_kdb_�mkljhckl\Z�± ^ey�
aZ[hjZ�a_jgZ�ba�ljm^gh^hklmiguo�f_kl�b�aZqbkldb�ljxfh\� 

>ey�f_oZgbaZpbb�i_j_]jmahqguo�jZ[hl�\ g_[hevrbo�Zf[Zjguo�kdeZ^Zo�
k� gZihevguf� ojZg_gb_f� a_jgZ� ijbf_gyxl� klZpbhgZjgu_� b� i_j_^\b`gu_�
e_glhqgu_� dhg\_c_ju�� Ih� iehsZ^b� kdeZ^Z� a_jgh� fh`_l� jZa[jZku\Zlvky�
lZd`_�k�ihfhsvx�f_lZl_evguo�fZrbg��>ey�iblZgby�hlimkdguo�e_glhqguo�
dhg\_c_jh\ ijbf_gyxl�kdj_[dh\u_�dhg\_c_ju��a_jgh�kimkdZ_lky�kZfhl_dhf�
q_j_a�exdb��mkljZb\Z_fu_�\�kl_gdZo�beb�\�ihem�kdeZ^Z� 

Kh\j_f_ggu_� f_oZgbabjh\Zggu_� a_jgh\u_� kdeZ^u� mkljZb\Zxl� k� gZ-
dehgguf�ihehf�\�\b^_�[mgd_jZ��[eZ]h^Zjy�q_fm�a_jgh�kZfhl_dhf�q_j_a�ki_�
pbZevgu_� l_qdb� ih^Z_lky� gZ� ljZgr_cgu_� dhg\_c_ju�� jZkiheh`_ggu_� ih^�
ihehf�� AZihegy_lky� kdeZ^� \_jogbf� ih^\_kguf� dhg\_c_jhf� kh� k[jZku-
\Zxs_c�l_e_`dhc��Ijb�i_j_]jmad_�a_jgZ�ba�h^gh]h�hlk_dZ�\�^jm]hc�_]h�ih�
^Zxl�k�ljZgr_cgh]h�dhg\_c_jZ�gZ�ih^\_kghc�dh\rh\ufb�we_\ZlhjZfb� 

>ey�f_oZgbaZpbb� i_j_]jmahqguo� jZ[hl� \� kbehkguo� we_\ZlhjZo� ijbf_-
gyxl�jZa\_l\e_ggmx�kbkl_fm�gZ^kbehkguo�b�ih^kbehkguo�e_glhqguo�dhg-
\_c_jh\��dh\rh\u_�we_\Zlhju��ijhf_`mlhqgu_�[mgd_ju�b�h[hjm^h\Zgb_�^ey�
hqbkldb��kmrdb�b�\a\_rb\Zgby�a_jgZ� 

Ih]jmadm� a_jgZ� \� \Z]hgu� ijhba\h^yl� q_j_a aZ]jmahqgu_� [mgd_ju� beb�
e_glhqgufb� dhg\_c_jZfb��GZ� j_qghf� ljZgkihjl_� ijbf_gyxl� aZ]jmahqgu_�
[mgd_ju�� kfhglbjh\Zggu_� gZ� kZfhoh^ghf� ihjlZe_�� i_j_^\b]Zxs_fky� ih�
ih^djZgh\uf�imlyf��>ey�ih^Zqb�a_jgZ�q_j_a�^\_jghc�beb�hdhgguc�ijh_fu�
\gmljv�\Z]hgZ�\\h^ylky�k�h[_bo�klhjhg�dhg\_c_ju�k�jZa[jZku\Zxs_c�]heh\�
dhc��=jma�ba�[mgd_jZ�gZ�dhg\_c_j�ihklmiZ_l�ih�kimkdghfm�`_eh[m��AZ]jmadm�
[mgd_jZ�fh`gh�\_klb�]j_cn_jhf�beb�^jm]bfb�kj_^kl\Zfb��Ijhba\h^bl_ev�
ghklv�aZ]jmadb�\Z]hgZ�q_j_a�[mgd_j�± ����l�q� 

Ijb� aZ]jmad_� \Z]hgZ�e_glhqgufb� dhg\_c_jZfb� dhgp_\Zy�qZklv� dhg\_c-
_jghc� ebgbb� bf__l� \u^\b`gmx� k_dpbx� k� jZa[jZku\Zxsbf� mkljhckl\hf��
dhlhjmx�\\h^yl�\�\Z]hg�gZ^�^\_jguf�sblhf��KlZpbhgZjgu_�mkljhckl\Z�^ey�
aZ]jmadb�lj_[mxl�i_j_^\b`db�\Z]hgh\�d�aZ]jmahqghfm�mkljhckl\m��qlh�ijb�
\h^bl�d�qZkluf�i_j_ju\Zf�\�jZ[hl_� 

Ijbf_gyxl� kZfhoh^guc� \Z]hghih]jmaqbd�� dhlhjuc� bf__l� \u^\b`ghc�
e_glhqguc�dhg\_c_j�k�a_jghf_lZl_e_f��mdj_ie_gguf�m�k[jZku\Zxs_]h�[Z- 
jZ[ZgZ��Dhg\_c_j�fh`_l�ih^gbfZlvky�\\_jo�b�ih\hjZqb\Zlvky�\hdjm]�\_jlb�
dZevghc�hkb�gZ�������Klj_em�dhg\_c_jZ�\\h^yl�\gmljv�\Z]hgZ�q_j_a�hdgh�beb�
^\_jghc�ijh_f� 

Ba�\Z]hgh\�a_jgh�qZklbqgh�fh`_l�\u]jm`Zlvky�kZfhl_dhf�q_j_a�hl\_j-
klby�\�^\_jguo�sblZo��hklZevgZy�`_�qZklv��agZqbl_evgZy��± lhevdh�k�bkihev�
ah\Zgb_f�bg_jpbhgguo�\Z]hghjZa]jmahqguo�fZrbg� 

Ijbf_g_gb_� bg_jpbhgguo� mklZgh\hd� ba-aZ� \ukhdhc� klhbfhklb� wdhgh�
fbq_kdb�p_e_khh[jZagh�ijb�[hevrbo�]jmahh[hjhlZo��Ijb�fZeuo�]jmahh[h�
jhlZo�bkihevamxl�[he__�ijhklu_�i_j_]jmahqgu_� kj_^kl\Z��H^gZdh�\k_�hgb�
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bf_xl�kjZ\gbl_evgh�gbadmx�ijhba\h^bl_evghklv����±���l�q��b��aZ�bkdexq_-
gb_f� ig_\fZlbq_kdbo� mklZgh\hd�� lj_[mxl� ijbf_g_gby� jmqgh]h� ljm^Z� ijb�
aZqbkld_�\Z]hgh\� 

GZb[he__�\ukhdZy�ijhba\h^bl_evghklv�\u]jmadb�^hklb]Z_lky�ijb�i_j_-
\had_�a_jgZ�\�kZfhjZa]jm`Zxsboky�\Z]hgZo�[mgd_jgh]h�lbiZ��<�wlhf�kemqZ_�
���\Z]hgh\�]jmahih^t_fghklvx�ih����l�ijb�mqZklbb�r_klb�jZ[hqbo�\u]jm�
`Zxl�aZ���q��>ey�jZa]jmadb�Z\lhfZrbg�ijbf_gyxl�Z\lhfh[be_jZa]jmaqbdb��
dhlhju_�ijb^Zxl�dmah\m�Z\lhfZrbgu�gZdehg��[hevrbc�gZ���±����m]eZ�_kl_�
kl\_ggh]h� hldhkZ� a_jgZ�� Q_j_a� hldjuluc� aZ^gbc� beb� [hdh\hc� [hjl� a_jgh�
kkuiZ_lky� \� ijb_fgh_� mkljhckl\h��Ijb� i_j_\had_� \� Z\lhkZfhk\ZeZo� a_jgh�
kkuiZ_lky�aZ�kq_l�hijhdb^u\Zgby�dmah\Z� 

 
3.7.��Ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb�a_jgh\uo�]jmah\ 
 

>ey�ijbqZeh\�oe_[hijb_fguo�imgdlh\�k� ]jmahh[hjhlhf�^h� ���luk��l�\�
]h^�j_dhf_g^mxlky�ko_fu��ijb\_^_ggu_�gZ�jbkmgd_�3.86. 

A_jgh�ijbgbfZ_lky� k� Z\lhljZgkihjlZ� \� ijb_fguc� [mgd_j��ba� dhlhjh]h�
ih^Z_lky� dh\rh\uf� we_\Zlhjhf� gZ� e_glhqguc� dhg\_c_j�� mklZgh\e_gguc� \�
\_jog_c� qZklb� kdeZ^Z�� K� g_]h� k[jZku\Zxs_c� l_e_`dhc� a_jgh� jZ\ghf_jgh�
jZkij_^_ey_lky�ih�\k_fm�kdeZ^m��gb`gyy�qZklv�dhlhjh]h�\uiheg_gZ�\�\b^_�
[mgd_jZ��Ijb�aZ]jmad_�km^gZ�a_jgh�kZfhl_dhf�q_j_a�[mgd_jgu_�aZl\hju�ih-
klmiZ_l� gZ� ih^[mgd_jguc� dhg\_c_j�� Z� k� g_]h� ± gZ� ihi_j_qguc� dhg\_c_j��
b^msbc�ih�wklZdZ^_�d�mj_am��<�aZ\bkbfhklb�hl�ijhnbey�[_j_]Z�b�dhe_[Zgby�
mjh\gy�\h^u�ih^ZqZ�a_jgZ�\�ljxf�\_^_lky�beb�ih�kimkdghc�ljm[_��beb�dhg-
khevghc�qZklvx�dhg\_c_jZ��gZ\bkZxs_]h�gZ^�km^ghf��<�ijhp_kk_�\u]jmadb�
km^gh� i_j_^\b]Z_lky� [_j_]h\hc� e_[_^dhc�� Ijhba\h^bl_evghklv� mklZgh\db�
ijb�]jmahh[hjhl_�^h����luk��l�\�]h^�ijbgbfZ_lky����±15��l�q� 

Ko_fu� iha\heyxl�iheghklvx�bkdexqblv�jmqghc� ljm^��MijZ\e_gb_�jZ-
[hlhc� \k_o� dhg\_c_jh\� b� aZl\hjh\� fh`_l� [ulv� Z\lhfZlbabjh\Zgh� b� hkm-
s_kl\eylvky� k� p_gljZevgh]h� imevlZ�� <a\_rb\Zgb_� a_jgZ� ijhba\h^blky� gZ�
Z\lhfh[bevguo�b�dhg\_c_jguo�\_kZo��<f_klh�ihem[mgd_jgh]h�kdeZ^Z�fh]ml�
[ulv�mklZgh\e_gu�kbehkgu_�_fdhklb� 

GZ�ijbqZeZo�k�g_[hevrbf�]jmahh[hjhlhf� ���±���luk��l��^ey�i_j_\Zedb�
a_jgZ� ba� km^h\� \� kdeZ^u� b� \Z]hgu� fh`_l� [ulv� ijbf_g_gZ� ko_fZ� f_-
oZgbaZpbb� k� i_j_^\b`gufb� \kZku\Zxs_-gZ]g_lZl_evgufb� ih]jmaqbdZfb�
�jbkmghd� 3.87���Ih]jmaqbd� mklZgZ\eb\Zxl� \� ijbdhj^hgghc� ahg_�� klZ\yl� gZ�
wklZdZ^_��gZ�kl_gd_��ijbqZeZ�m�[hjlZ�km^gZ�beb�gZ�iZem[_�kZfh]h�km^gZ��AZ�
kZku\Z_fh_�a_jgh�ih^Z_lky�\�hl^_ebl_ev�b�hllm^Z�ih�gZ]g_lZl_evghc�\_l\b�
ljZgkihjlbjm_lky�\�kdeZ^��ba�dhlhjh]h�l_f�`_�beb�^jm]bf�lZdbf�ih]jmaqb�
dhf�ih^Z_lky�\� aZ]jmahqguc�[mgd_j�beb�g_ihkj_^kl\_ggh�\�\Z]hg��Ih]jma�
qbd�iha\hey_l�ijhba\h^blv�i_j_]jmadm�b�\�h[jZlghf�gZijZ\e_gbb�ih�\Zjb�
Zglm� ©kdeZ^ ± km^ghª��Ijb�h^ghf�ih]jmaqbd_�fh`gh�h[_ki_qblv�bgl_gkb\�
ghklv�jZa]jmadb�km^gZ�^h�50±���l�q� 
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Z)

[)

 
 

Jbkmghd����6 ± Ko_fu�f_oZgbaZpbb�ih]jmadb�a_jgZ�\�km^Z�ijb�]jmahh[hjhlZo� 
^h����luk��l�\�]h^�� 

Z ± kh�kdeZ^h\ ihem[mgd_jgh]h�lbiZ��[ ± k�kbehkguo kdeZ^h\ 
 

  
 

Jbkmghd����7 ± Ko_fu�f_oZgbaZpbb�k�\kZku\Zxs_-gZ]g_lZl_evguf�ih]jmaqbdhf�  
Z ± jZa]jmadZ�km^gZ��[�± aZ]jmadZ�km^gZ 

 

Ko_fZ�f_oZgbaZpbb� ih]jmadb� a_jgZ� ijb� ]jmahh[hjhl_� ��±���� luk�� l� \�
]h^��jbkmghd�3.88��bf__l�[he__�\ukhdmx�ijhba\h^bl_evghklv�����±����l�q�� 

>ey�ijb_fZ�b�ojZg_gby�a_jgZ�fh`_l�[ulv�ijbgyl��dZd�b�\�ij_^u^msbo�
ko_fZo��f_oZgbabjh\Zgguc�kdeZ^�ihem[mgd_jgh]h�b�kbehkgh]h�lbiZ��IjbqZe�
h[hjm^h\Zg�lj_fy�`_e_ah[_lhggufb�[uqdZfb��gZ�dhlhjuo�jZaf_s_gu�[Zr�
gb�k�mkljhckl\Zfb�^ey�ijb_fZ��\a\_rb\Zgby�b�ih^Zqb�a_jgZ�\�ljxf��A_jgh�

Z) [) 
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kh� kdeZ^Z� ih^Z_lky� gZdehgguf� dhg\_c_jhf� 7 \� ijb_fguc� [mgd_j� 4 p_g�
ljZevghc� [Zrgb� 3�� \a\_rb\Z_lky� gZ� Z\lhfZlbq_kdbo� \_kZo� 5�� kkuiZ_lky� \�
gb`_jZkiheh`_gguc�[mgd_j�6��ba�g_]h�ihklmiZ_l�\�ijb_fguc�[ZrfZd�dh\�
rh\h]h�we_\ZlhjZ�2��ih^gbfZ_lky�\\_jo�b�ih�l_e_kdhibq_kdhc�ljm[_�1 k[jZ�
ku\Z_lky�\�km^gh��Ghkh\hc�b�dhjfh\hc�ljxfu� aZ]jm`Zxlky�k�[hdh\uo�[Z�
r_g�8 b�11��gZ�dhlhju_�]jma�ih^Z_lky�k�p_gljZevghc�[Zrgb�dhg\_c_jZfb�9 b�
10�� F_klZ� i_j_kuidb� b� iue_h[jZah\Zgby� h[hjm^h\Zgu� ZkibjZpbhggufb�
mkljhckl\Zfb� 

7
1

2 3

4

5

6

:-:

 

::

8

9

10

11

3

 
Jbkmghd�3.88 ± Ko_fZ�f_oZgbaZpbb�ih]jmadb�a_jgZ�ijb�]jmahh[hjhlZo���±����luk��l�\�]h^ 

 

<� aZ\bkbfhklb�hl�f_klguo� mkeh\bc�b�jZaf_jh\� aZ]jm`Z_fuo� km^h\�gZ�
ijbqZe_�fh]ml�mklZgZ\eb\Zlvky�^\_�beb�ljb�hl]jmahqgu_�[Zrgb� 

Ijb� i_j_]jmad_� ih� \ZjbZglZf� ©Z\lhfh[bev ± km^ghª b� ©Z\lhfh[bev ± 
kdeZ^ª a_jgh�\a\_rb\Zxl�gZ�Z\lhfh[bevguo�\_kZo� 

MijZ\e_gb_�\k_fb�fZrbgZfb�^bklZgpbhggh_�k�h^gh]h�imevlZ��<h�\k_o�
f_klZo�� ]^_� \hafh`gh� h[jZah\Zgb_� iueb�� mklZgZ\eb\Zxl� ZkibjZpbhggu_�
mkljhckl\Z� 
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AgZqbl_evgh�keh`g__�ko_fu�f_oZgbaZpbb�gZ�ijbqZe_�ijb�\u]jmad_�a_j-
gZ�ba�g_kZfhjZa]jm`Zxsboky�\Z]hgh\��<�wlhf�kemqZ_�ko_fZ�\dexqZ_l�h^gm�
beb�^\_�bg_jpbhggu_�\Z]hghjZa]jmahqgu_�fZrbgu��ijb_fgu_�[mgd_ju��kb-
kl_fm�e_glhqguo�dhg\_c_jh\��ghjbc�b�kZfhl_qguo�ljm[��<f_klh�bg_jpbhg-
ghc�mklZgh\db�^ey�\u]jmadb�\Z]hgh\�fh`_l�[ulv�bkihevah\ZgZ�jZa]jmahqgZy�
wklZdZ^Z�k�ijb_fguf�[mgd_jhf��\�dhlhjuc�qZklv�a_jgZ�\ukuiZ_lky�ba�\Z]h�
gZ� kZfhl_dhf�� Z�^ey� \u]jmadb�hklZ\r_cky�qZklb�ijbf_gyxl�f_oZgbq_kdb_�
ehiZlu�beb�^jm]b_�kj_^kl\Z� 

Ba�kZfhjZa]jm`Zxsboky�\Z]hgh\�[mgd_jgh]h�lbiZ�a_jgh�iheghklvx�\u�
kuiZ_lky�q_j_a�gb`gb_�exdb� 

Ko_fu�f_oZgbaZpbb�^ey�\u]jmadb�a_jgZ�ba�km^h\�qZs_�\k_]h�khq_lZxl�
ig_\fZlbq_kdb_�beb�ghjbcgu_�mklZgh\db�b�kbkl_fu�e_glhqguo�dhg\_c_jh\�
b� dh\rh\uo� we_\Zlhjh\��Ijb� wlhf�ig_\fZlbq_kdb_�b� ghjbcgu_� mklZgh\db�
fh]ml�[ulv�dZd�[_j_]h\ufb��lZd�b�ieZ\mqbfb� 

Ko_fZ�f_oZgbaZpbb�i_j_]jmadb� k�ieZ\mqbf�ig_\fZlbq_kdbf�i_j_]jm`Z-
l_e_f�ij_^klZ\e_gZ�gZ�jbkmgd_�3.89��A_jgh��aZkZku\Z_fh_�\�ljxf_�km^gZ��ih�
ljm[hijh\h^m�ih^Z_lky�\�hl^_ebl_ev�ieZ\mq_]h�i_j_]jm`Zl_ey�1��ba�dhlhjh]h�
kkuiZ_lky�\�[mgd_jgu_�\_ku��>Ze__�q_j_a�jZa]jmahqguc�[mgd_j�a_jgh�ihklm�
iZ_l�gZ�ghjbx��ih^gbfZ_lky�\\_jo��kkuiZ_lky�gZ�dhgkhevguc�e_glhqguc�dhg�
\_c_j�2��dhlhjuc�i_j_f_sZ_l�_]h�gZ�klZpbhgZjguc�[_j_]h\hc�dhg\_c_j�3��b�
ljZgkihjlbjm_lky�\�kdeZ^��Ba�kdeZ^Z�a_jgh�fh`_l�gZijZ\eylvky�gZ�i_j_jZ[hl�
dm�beb�hl]jm`Zlvky�gZ�`_e_agh^hjh`guc�b� Z\lhfh[bevguc� ljZgkihjl��Ijb�
g_h[oh^bfhklb� ieZ\mqbc� ig_\fZlbq_kdbc� i_j_]jm`Zl_ev�fh`_l� i_j_[jZku�
\Zlvky�gZ�^jm]b_�ijbqZeu�b�h[kem`b\Zlv�g_kdhevdh�f_edbo�imgdlh\� 

1 2 3

 
 

Jbkmghd���89 ± Ko_fZ�f_oZgbaZpbb�i_j_]jmadb�k�ieZ\mqbf�ig_\fZlbq_kdbf�i_j_]jm`Zl_e_f 

>ey�h[kem`b\Zgby�ieZ\mqbo�i_j_]jm`Zl_e_c� lj_[m_lky�[hevrhc�rlZl��
bo�bkihevah\Zgb_�k\yaZgh�kh� agZqbl_evgufb�jZkoh^Zfb�gZ�wg_j]bx��Zfhj-
lbaZpbx��j_fhgl�b�abfgbc�hlklhc� 
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GZ� jbkmgd_� 3.90 ijb\_^_gZ� ghjbcgh-dhg\_c_jgZy� ko_fZ� f_oZgbaZpbb�
^ey�\u]jmadb� a_jgZ��<�ljxf_� a_jgh� aZ[bjZ_lky�ih^\_kghc�ghjb_c� 1 b�dhg�
\_c_jhf�2 ih^Z_lky�\�[mgd_j�3��ba�dhlhjh]h�ih�kimkdh\uf�l_e_kdhibq_kdbf�
ljm[Zf� 4 k� jZa[jZku\Zl_eyfb� kkuiZ_lky� \� \Z]hg��Ijb� jZ[hl_� ih� \ZjbZglm�
©km^gh ± kdeZ^ª a_jgh�k�dhg\_c_jZ�2 i_j_^Z_lky�gZ�dhg\_c_j�5 b�^Ze__�q_j_a�
[mgd_j�8��\_ku�9��[mgd_j�10 ghjb_c�6 b�kdeZ^kdbf�dhg\_c_jhf�7 kh�k[jZku�
\Zxs_c�l_e_`dhc�i_j_f_sZ_lky�\�kdeZ^��Hlimkd�kh�kdeZ^Z�ijhbkoh^bl�q_�
j_a�dhg\_c_ju�11, 12 d�ghjbb�6. 

xx
xx
xx

xx
xxx
xxx
xxx
xxx
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Jbkmghd����0 ± Ghjbcgh-dhg\_c_jgZy�ko_fZ�f_oZgbaZpbb 

Bgh]^Z�ijbf_gyxl�dhf[bgbjh\Zggu_�ko_fu��Ijb�bo�bkihevah\Zgbb�hk�
gh\gmx�qZklv� a_jgZ� \u]jm`Zxl�ba� ljxfh\� \ukhdhijhba\h^bl_evgufb� �^h�
�����l�q��ghjbyfb��Z�aZqbkldm�\_^ml�ig_\fZlbq_kdbfb�\kZku\Zxsbfb�mklZ�
gh\dZfb� 

DjZgh\u_� ko_fu� f_oZgbaZpbb� k� bkihevah\Zgb_f� ki_pbZevguo� iehlgh�
aZdju\Zxsboky� ]j_cn_jh\�ijbf_gyxl�^ey� \u]jmadb� a_jgZ�gZ�g_ki_pbZeb-
abjh\Zgguo�b�j_`_�gZ�ki_pbZebabjh\Zgguo�ijbqZeZo��<�wlbo�kemqZyo�a_jgh�
h[uqgh�i_j_]jm`Zxl�ih�ijyfhfm�\ZjbZglm�©km^gh ± \Z]hgª��<�\Z]hgu�a_jgh�
ih^Zxl�q_j_a�ki_pbZevgu_�[mgd_ju� 

GZb[he__�kh\_jr_gguf�a_jghojZgbebs_f��ij_^gZagZq_gguf�^ey�f_oZ-
gbabjh\Zgghc� i_j_]jmadb�� kmrdb�� hqbkldb� b� ^ebl_evgh]h� ojZg_gby� a_jgZ��
y\eyxlky�we_\Zlhju��We_\Zlhj��jbkmghd�3.91��khklhbl�ba�kbehkgh]h�dhjimkZ��
\� dhlhjhf� ojZgblky� a_jgh�� b� jZ[hq_c� [Zrgb�� bf_xs_c� h[hjm^h\Zgb_� ^ey�
i_j_]jmadb��hqbkldb��khjlbjh\db��kmrdb�b�\a\_rb\Zgby�a_jgZ��?fdhklv�kb�
ehkh\�djmiguo�we_\Zlhjh\�^hklb]Z_l���±����luk��l� 

I_j_]jmahqgh_� h[hjm^h\Zgb_� gZ� djmiguo� we_\ZlhjZo� iha\hey_l� ijb-
gbfZlv� a_jgh�ba� km^h\�b�\Z]hgh\�b�hlimkdZlv� _]h�gZ�\k_�\b^u� ljZgkihjlZ��
Bgl_gkb\ghklv�ih]jmadb�b�jZa]jmadb�km^h\�k�a_jghf�khklZ\ey_l����±����l�q�
b�\�jy^_�kemqZ_\�^hklb]Z_l����±����l�q� 

Ijb_fgh-hlimkdgu_�mkljhckl\Z� a_jgh\uo�we_\Zlhjh\�bf_xl�jZaebqgh_�
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dhgkljmdlb\gh_�hnhjfe_gb_�\�aZ\bkbfhklb�hl�\_ebqbgu�]jmahh[hjhlZ��_]h�
gZijZ\e_gby��\ZjbZglh\�i_j_]jmadb�a_jgZ��jZkiheh`_gby�ih^t_a^guo�iml_c��
]b^jheh]bq_kdbo�b�^jm]bo�nZdlhjh\� 
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Jbkmghd�3.91 ± Ko_fZ�a_jgh\h]h�we_\ZlhjZ� 

1 ± gZ^kbehkgu_�dhg\_c_ju��2 ± ghjbb��3 ± \_jogb_�[mgd_ju; 4 ± [mgd_jgu_�\_ku��5 ± kimkdgu_�
ljm[u��6 ± ijhf_`mlhqgu_�kbehku��7 ± hqbklbl_evgu_�mkljhckl\Z��8 ± gb`gb_�ijhf_`mlhqgu_�
kbehku��9 ± hlimkdgu_�kbehku��10 ± dhg\_c_j�^ey�hlimkdZ�a_jgZ�\�km^Z��11 ± dhg\_c_j�^ey�ijb�
_fZ�a_jgZ�ba�km^h\��12 ± dhg\_c_j�^ey�i_j_^Zqb�a_jgZ�f_`^m�ghjbyfb��13 ± dhg\_c_j�^ey�ijb_�

fZ�a_jgZ�ba�\Z]hgh\�b�Z\lhljZgkihjlZ��14 ± ih^kbehkgu_�dhg\_c_ju 
 

Ijb�ijb_f_�a_jgZ�ba�km^h\�ijbqZe�\uihegyxl�\�\b^_�hl^_evguo�[Zr_g�3 
�jbkmghd�3.92���gZ�dhlhjuo�jZaf_sZxl�\kZku\Zxsb_�ig_\fZlbq_kdb_�mklZ�
gh\db�5 b�ijb_fgu_�[mgd_ju��;Zrgb�kh_^bg_gu�f_`^m�kh[hc�dhg\_c_jgu�
fb�]Ze_j_yfb�6��<�gb`g_c�]Ze_j__�jZkiheh`_gu�dhg\_c_ju��gZ�dhlhju_�ih�
klmiZ_l� a_jgh� ba� hl^_ebl_e_c�� K� dhg\_c_jh\� a_jgh� ih^Z_lky� gZ� ghjbx� 4, 
jZaf_s_ggmx�\�h^ghc�ba�ijb_fguo�[Zr_g� �bgh]^Z�mkljZb\Z_lky�ki_pbZev�
gZy�[Zrgy���Z�aZl_f�ih^gbfZ_lky�\\_jo�b�ih^Z_lky�gZ�dhg\_c_j�\�ihi_j_qghc�
]Ze_j__� 2�� kh_^bgyxs_c� [_j_]h\u_� ijb_fgu_� [Zrgb� k� jZ[hq_c� [Zrg_c� 1 
we_\ZlhjZ�� <� [Zrg_� a_jgh� \a\_rb\Z_lky�� hqbsZ_lky� b� jZkij_^_ey_lky� ih�
kbehkZf�  

GZ� kh\j_f_gguo� we_\ZlhjZo�mijZ\e_gb_�\k_fb�f_oZgbafZfb� Z\lhfZlb-
abjh\Zgh��Z�imkd�b�dhgljhev�aZ�jZ[hlhc�ijhba\h^yl�k�p_gljZevgh]h�imevlZ��

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 168 

h[hjm^h\Zggh]h�k\_lys_cky�fg_fhko_fhc��nbdkbjmxs_c�jZ[hlm�\k_o�i_j_�
]jmahqguo�mkljhckl\�b�ihdZau\Zxs_c�gZijZ\e_gb_�^\b`_gby�]jmaZ��Khklh�
ygb_�ojZgys_]hky� a_jgZ� dhgljhebjmxl�^bklZgpbhggh� k�ihfhsvx� we_dljh�
l_jfhf_ljbq_kdbo�mkljhckl\��iha\heyxsbo�hi_jZlhjm��g_�hloh^y�hl�imevlZ��
hij_^_eylv� l_fi_jZlmjm� b� \eZ`ghklv� a_jgZ�� Z� lZd`_� kl_i_gv� aZiheg_gby�
kbehkh\� 
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Jbkmghd�3.92 ± H[hjm^h\Zgb_�ijbqZeZ�a_jgh\h]h�we_\ZlhjZ 

 

Hkgh\gu_� gZijZ\e_gby� kh\_jr_gkl\h\Zgby� dhfie_dkghc� f_oZgbaZpbb�
i_j_]jmadb� a_jgh\uo� ]jmah\��dhgp_gljZpby� ]jmahihlhdh\� a_jgZ�\�f_gvr_f�
dhebq_kl\_�oe_[hijb_fguo�imgdlh\��iha\heyxsZy�ijbf_gylv�b�wnn_dlb\gh�
bkihevah\Zlv�\ukhdhijhba\h^bl_evgh_�i_j_]jmahqgh_�h[hjm^h\Zgb_��kljhb�
l_evkl\h�\�mdjmig_gguo�oe_[hijb_fguo�imgdlZo�f_oZgbabjh\Zgguo�ihem�
[mgd_jguo� b� kbehkguo� kdeZ^h\� b� we_\Zlhjh\�� kha^Zgb_� gh\uo� \ukhdh-
ijhba\h^bl_evguo� b� gZ^_`guo� ig_\fZlbq_kdbo� b� ghjbcguo� i_j_]jm`Zl_-
e_c�� memqr_gb_� dhgkljmdpbb� \Z]hghjZa]jmahqguo� mklZgh\hd� b� mkljhckl\�
^ey�aZqbkldb�km^h\�b�\Z]hgh\��kljhbl_evkl\h�ki_pbZevguo�kZfhjZa]jm`Zx�
sboky� \Z]hgh\� ^ey� i_j_\hadb� a_jgZ�� hkgZs_gb_� i_j_]jmahqguo� mklZgh\hd�
mkljhckl\Zfb� ^bklZgpbhggh-Z\lhfZlbq_kdh]h� mijZ\e_gby� b� dhgljhey� aZ�
khklhygb_f�a_jgZ� 
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3.8 GZeb\gu_�]jmau 
 

3.8.1 KdeZ^u��Mkeh\by�jZaf_s_gby�b�ojZg_gby�]jmah\ 
 

GZeb\gufb�gZau\Zxl� ]jmau��i_j_\habfu_�gZeb\hf�\�km^Zo��pbkl_jgZo��
ki_pbZevghc�lZj_�b�dhgl_cg_jZo��D�gbf�hlghkylky�g_nlv�b�g_nl_ijh^mdlu��
dbkehlu��kibjlu��fbg_jZevgu_�b�jZklbl_evgu_�fZkeZ��k`b`_ggu_�]Zau��Hk-
gh\gmx�fZkkm�`b^dbo�]jmah\�khklZ\eyxl�g_nl_ijh^mdlu� 
Nbabdh-obfbq_kdb_� k\hckl\Z�gZeb\guo� ]jmah\�h[mkeh\eb\Zxl� lj_[h\Z-

gby�d�bo�ojZg_gbx��i_j_]jmad_�b�ljZgkihjlbjh\Zgbx� 
GZeb\gu_�]jmau�ih^jZa^_eyxl�gZ�hiZkgu_�b�g_hiZkgu_��hiZkgu_�gZ�ljb�

]jmiiu� 
± e_]dh\hkieZf_gyxsb_ky�`b^db_��g_nl_ijh^mdlu��kibjlu�b�^j���� 
± _^db_�b�y^h\blu_��dbkehlu��dZmklbd�`b^dbc��oehjbkluc�pbgd�b�^j��� 
± k`b`_ggu_�]Zau��ZffbZd��oehj�b�^j��� 
@b^dhklb��bf_xsb_�l_fi_jZlmjm�\kiurdb�^h�����K, hlghkylky�d�e_]dh\hk�

ieZf_gyxsbfky��[_gabg��eb]jhbg��d_jhkbg��[_gaheu�b�l� i����Z�k\ur_��� �K ± d�
]hjxqbf��fZamlu��^ba_evgh_�lhieb\h��fZkeZ��[blmfu��iZjZnbgu�b�l� i��� 
Ijb�i_j_\had_��gZeb\_�b� keb\_�e_]dh\hkieZf_gyxsboky�`b^dhkl_c�g_-

h[oh^bfh�kh[ex^Zlv�hkh[u_�f_ju�ih`Zjghc�[_ahiZkghklb� 
<aju\� beb� aZ]hjZgb_� iZjh\� g_nl_ijh^mdlh\� \hafh`gu� \ke_^kl\b_� jZa-

jy^h\�klZlbq_kdhx�we_dljbq_kl\Z��\hagbdZxs_]h�ijb�lj_gbb�g_nl_ijh^mdlh\�
h�ljm[u�b�kl_gdb�_fdhkl_c��>ey�ij_^mij_`^_gby�jZajy^h\�\k_�ljm[hijh\h^u�
b�_fdhklb�aZa_feyxl� 
Kl_i_gv�h]g_hiZkghklb�oZjZdl_jbam_lky�l_fi_jZlmjhc�\kiurdb��\�aZ\b�

kbfhklb�hl� dhlhjhc� \k_�g_nl_ijh^mdlu�^_eyl�gZ�q_luj_� deZkkZ��GZb[he__�
h]g_hiZkgu�g_nl_ijh^mdlu�i_j\h]h�deZkkZ�k�l_fi_jZlmjhc�\kiurdb�^h����
�K��[_gabg��eb]jhbg�b�^j���b�\lhjh]h�deZkkZ�k�l_fi_jZlmjhc�\kiurdb���±45 
�K��d_jhkbg�b�^j��� 
Ijb�gZ]j_\Zgbb�^h�hij_^_e_gghc�l_fi_jZlmju�iZju�]hjxqbo�`b^dhkl_c�

fh]ml� \hkieZf_gylvky� b� [_a� khijbdhkgh\_gby� k� hldjuluf� ieZf_g_f��WlZ�
l_fi_jZlmjZ�gZau\Z_lky�l_fi_jZlmjhc�kZfh\hkieZf_g_gby��dhlhjZy�^ey�jZa�
ebqguo�g_nl_ijh^mdlh\�khklZ\ey_l�hl�����^h������K� 
Ijb� hij_^_e_gghf� kh^_j`Zgbb� iZjh\� g_nl_ijh^mdlZ� \� \ha^mo_� ����±

7,4 %) b�ih^g_k_gbb�ieZf_gb�ijhbkoh^bl�\aju\� 
IZju�fgh]bo�`b^dhkl_c�h[eZ^Zxl�hljZ\eyxsbfb�k\hckl\Zfb� 
BkiZjy_fhklv� e_]dbo� njZdpbc� ijb\h^bl� d� agZqbl_evguf� ihl_jyf� g_-

nl_ijh^mdlh\�b�mom^rZ_l�bo�dZq_kl\h� 
IZju�g_nl_ijh^mdlh\�\uau\Zxl�hljZ\e_gb_�b�ijb�dhgp_gljZpbb�[he__�

����f]�e�hiZkgu�^ey�a^hjh\vy�q_eh\_dZ��Ex^b��jZ[hlZxsb_�\�ihf_s_gbyo��
hq_gv�gZkus_gguo�iZjZfb�[_gabgZ��^he`gu�ihevah\Zlvky�ijhlb\h]ZaZfb�b�
ki_pbZevgufb�ijb[hjZfb��ih^\h^ysbfb�qbkluc�\ha^mo� 
<yadhklv�g_nl_ijh^mdlh\�\eby_l�gZ�\u[hj�kihkh[Z�bo�i_j_\hadb�b�\u[hj�
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kihkh[Z�bo�i_j_\hadb�b�\uiheg_gb_�]jmah\uo�hi_jZpbc� 
GZeb\gu_�]jmau�ih�\yadhklb�ih^jZa^_eyxl� 
± gZ�g_\yadb_��[_gabg��d_jhkbg�� 
± keZ[h\yadb_��^ba_evgh_�lhieb\h�� 
± kj_^g_\yadb_��kfZahqgu_�fZkeZ�� 
± \ukhdh\yadb_��fZaml��[blmf�� 
I_j_^� keb\hf� \ukhdh\yadbo�ijh^mdlh\�bo�g_h[oh^bfh�ij_^\Zjbl_evgh�

jZah]j_lv��^ey�q_]h�imgdlu� keb\Z�^he`gu�[ulv�h[hjm^h\Zgu� khhl\_lkl\m�
xsbfb�mklZgh\dZfb�� 
Ih�kihkh[ghklb�jZat_^Zlv�f_lZeeu�jZaebqZxl�ljb�]jmiiu�`b^dbo�]jmah\� 
± g_jZat_^Zxsb_� 
± keZ[hjZat_^Zxsb_��dZf_gghm]hevgZy�kfheZ��dZj[heh\Zy�b�k_jgZy�dbkehlu�� 
± kbevghjZat_^Zxsb_��ZahlgZy��oehjkmevnhgh\Zy dbkehlu�� 
G_nl_ijh^mdlu� i_j_]jm`Zxl� b� ojZgyl� gZ� ki_pbZevguo� mqZkldZo�� dh-

lhju_� \ughkyl� aZ� ij_^_eu� ihjlZ��IjbqZeu� ^ey� bo� i_j_]jmadb� jZaf_sZxl�
gb`_��ih�l_q_gbx�j_db��hkgh\guo�]hjh^kdbo�b�ihjlh\uo�khhjm`_gbc� 
J_a_j\mZju�^ey�ojZg_gby�g_nlb�b�g_nl_ijh^mdlh\�fh]ml�[ulv�f_lZeeb- 

q_kdbfb�beb�`_e_ah[_lhggufb��Z�ih�jZkiheh`_gbx�± ih^a_fgufb�b�gZa_f-
gufb�� D� ih^a_fguf� hlghkylky� _fdhklb�� m� dhlhjuo� gZb\ukrbc� mjh\_gv�
`b^dhklb�g_�f_g__�q_f�gZ�����f�gb`_�ieZgbjh\hqghc�hlf_ldb�iehsZ^db��d�
gZa_fguf�± l_��m�dhlhjuo�^gbs_�gZoh^blky�gZ�h^ghf�mjh\g_�beb�\ur_�ieZ-
gbjh\hqghc�hlf_ldb�iehsZ^db� 
Ih�nhjf_�jZaebqZxl�pbebg^jbq_kdb_�b�rZjhh[jZagu_�j_a_j\mZju��ijb-

q_f�pbebg^jbq_kdb_�jZkiheZ]Zxlky�]hjbahglZevgh�beb�\_jlbdZevgh� 
KmffZjgZy�\f_klbfhklv�]jmiiu�jy^hf�klhysbo�j_a_j\mZjh\�g_�^he`gZ�

ij_\urZlv����luk��f3
��JZkklhygb_�hl�h^gh]h�j_a_j\mZjZ�^h�^jm]h]h�^he`gh�

[ulv�g_�f_g__����f��Z�hl�h^ghc�]jmiiu�^h�^jm]hc�± g_�f_g__����f��GZkhkgu_�
b�jZaeb\hqgu_�mkljhckl\Z�jZkiheZ]Zxl�g_�[eb`_����f�hl�j_a_j\mZjZ� 
Hl^_evgu_� j_a_j\mZju� bf_xl� ke_^mxsmx� \f_klbfhklv�� `_e_ah[_lhg�

gu_� ^ey� g_nlb� b� g_nl_ijh^mdlh\� ± hl� ���� ^h� ��� luk�� f3
�� Z� ^ey� k\_leuo�

g_nl_ijh^mdlh\�± hl�����^h����luk��f3
��f_lZeebq_kdb_�± hl�����^h����luk��f3; 

[blmfhojZgbebsZ�± hl�����^h���luk��f3. 
J_a_j\mZju� ^ey� ojZg_gby� g_nlb� b�g_nl_ijh^mdlh\� h[hjm^mxl� mdZaZl_-

eyfb�mjh\gy�b�l_fi_jZlmju��ij_^hojZgbl_evgufb�deZiZgZfb��ijb_fhjZa^Z-
lhqgufb�\\h^Zfb��kfhljh\ufb�exdZfb��kbnhggufb�deZiZgZfb�^ey�kimkdZ�
reZfZ��e_klgbpZfb��i_gh\\h^Zfb� 
>ey�ojZg_gby�g_nl_ijh^mdlh\�\�lZj_�kljhyl�kdeZ^u�ba�h]g_klhcdbo�fZ-

l_jbZeh\� �dbjibq�� dZf_gv��`_e_ah[_lhg�� b� h[hjm^mxl� bo� \aju\haZsblghc�
\_glbeypb_c� 
A^Zgby� kdeZ^h\� ^ey� lZjgh]h� ojZg_gby� g_nl_ijh^mdlh\� jZa^_eyxl� g_k]h-

jZ_fufb�i_j_]hjh^dZfb�gZ�hl^_evgu_�k_dpbb�\f_klbfhklvx�g_�[he__�����f3 
dZ`^Zy�^ey�e_]dh\hkieZf_gyxsboky�b�g_�[he__������f3 ± ^ey�]hjxqbo�g_nl_�
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ijh^mdlh\��H[sZy�\f_klbfhklv�h^gh]h�kdeZ^Z�^ey�ojZg_gby�e_]dh\hkieZf_�
gyxsboky�b�]hjxqbo�g_nl_ijh^mdlh\�\�lZj_�g_�^he`gZ�ij_\urZlv�khhl\_l�
kl\_ggh� ���� b� �����f3

��Ijb� kh\f_klghf� ojZg_gbb� wlbo� ]jmah\�h[smx� _f�
dhklv�jZkkqblu\Zxl�ba�khhlghr_gby��qlh���f3 e_]dh\hkieZf_gyxsboky�`b^�
dhkl_c�ijbjZ\gb\Z_lky�d���f3 ]hjxqbo�`b^dhkl_c� 
>\_jgu_�ijh_fu�a^Zgbc�ijb�lZjghf�ojZg_gbb�g_nl_ijh^mdlh\�^he`gu�

[ulv�rbjbghc�g_�f_g__�����b�\ukhlhc�g_�f_g__�����f��bf_lv�ihjh]b�b�iZg-
^mku�\ukhlhc������f��Iheu�^_eZxl�k�mdehgZfb�^ey�klhdZ�`b^dhklb�\�ki_pb-
Zevgu_�ijb_fgbdb� 
Ijb�i_j_\hadZo�g_nl_ijh^mdlh\�\� lZj_�bkihevamxl�[hqdb�gZ� ��±����e��

ijbq_f� ^ey� e_]dh\hkieZf_gyxsboky�`b^dhkl_c� fh`gh ijbf_gylv� lhevdh�
f_lZeebq_kdb_�_fdhklb�gZ����±����e��OjZgyl�bo�\�rlZ[_eyo�b�gZ�kl_eeZ`Zo��
;hqdb�gZ�dZ`^hf�yjmk_�kl_eeZ`Z�mklZgZ\eb\Zxl�\�h^bg�jy^�ih�\ukhl_�g_aZ-
\bkbfh�hl�\b^Z�g_nl_ijh^mdlh\��Ih�rbjbg_�rlZ[_ey�beb�kl_eeZ`Z�ke_^m_l�
jZaf_sZlv�g_�[he__�^\mo�[hq_d��Ijhoh^u��ij_^gZagZq_ggu_�^ey�ljZgkihj-
lbjh\db�[hq_d��mkljZb\Zxl�rbjbghc�g_�f_g__�����f��Z�hklZevgu_�ijhoh^u�
f_`^m�rlZ[_eyfb�b�kl_eeZ`Zfb�± g_�f_g__���f� 
OjZg_gb_�]hjxqbo�g_nl_ijh^mdlh\�\�lZj_�^himkdZ_lky�gZ�hldjuluo�ieh�

sZ^dZo�b�ih^�gZ\_kZfb��IehsZ^db�^he`gu�[ulv�h]jZ`^_gu�a_feyguf�\Zehf�
beb�g_k]hjZ_fhc�kl_ghc�\ukhlhc�����f��GZ�h^ghc�iehsZ^d_�fh`gh�jZaf_sZlv�
g_�[he__�r_klb�rlZ[_e_c�rbjbghc�����^ebghc����b�\ukhlhc�����f� 
;blmf��ihklmiZxsbc�\� lZj_��ojZgyl� \� aZdjuluo�oheh^guo� kdeZ^Zo�beb�

ih^�gZ\_kZfb��Ijb�\j_f_gghf�ojZg_gbb�gZ�hldjulhc�iehsZ^d_�[hqdb�jZa-
f_sZxl� \� ^\Z� yjmkZ� b� ihdju\Zxl� lhe_f� beb� [j_a_glhf��Ijb[u\Zxsbc� \�
pbkl_jgZo�iheml\_j^uc�b�`b^dbc�[blmf�ojZgyl�\�[blmfhojZgbebsZo�\f_-
klbfhklvx� ���±�����f3 k� iZjh\ufb�� ]Zah\ufb�� \h^ygufb� beb� we_dljbq_-
kdbfb�mkljhckl\Zfb�^ey�ih^h]j_\Z� 

 
3.8.2 L_ogbq_kdb_�kj_^kl\Z�^ey�i_j_dZqdb��keb\Z��gZeb\Z�]jmah\ 
 
>ey�i_j_dZqdb�g_nl_ijh^mdlh\�ijbf_gyxl�ihjrg_\u_��p_gljh[_`gu_�b�

\bglh\u_� gZkhku�� Ihjrg_\u_� gZkhku� bkihevamxl� ij_bfms_kl\_ggh� ^ey�
i_j_dZqdb�g_nl_ijh^mdlh\� k� \ukhdhc� \yadhklvx��Ih� kjZ\g_gbx� k�p_gljh-
[_`gufb�gZkhkZfb�hgb�bf_xl�[he__�\ukhdbc�DI>�b�gZ���±�����\ur_�\kZ�
ku\Zxsmx� kihkh[ghklv��Djhf_� lh]h��hgb�g_� lj_[mxl�ij_^\Zjbl_evghc� aZ�
eb\db�\kZku\Zxs_]h�ljm[hijh\h^Z��Bo�g_^hklZldb��[hevrb_�jZaf_ju��fZk�
kZ� b� klhbfhklv�� lbohoh^ghklv�� qlh� h[mkeh\eb\Z_l� ijbf_g_gb_� ijb\h^Z� k�
j_^mdlhjhf�� g_jZ\ghf_jgZy� ih^ZqZ� `b^dhklb� \� ljm[hijh\h^u�� g_h[oh-
^bfhklv� ihklhyggh]h� gZ[ex^_gby� aZ� jZ[hlhc�� g_\hafh`ghklv� ihke_^h\Z-
l_evgh]h�kh_^bg_gby�ba-aZ�\hagbdgh\_gby�]b^jZ\ebq_kdbo�m^Zjh\� 
P_gljh[_`gu_�gZkhku�ijbf_gyxl�^ey�i_j_dZqdb�k\_leuo�b�fZeh\yadbo�

g_nl_ijh^mdlh\�� Hgb� [he__� dhfiZdlgu�� e_]db� b� ijhklu� \� wdkiemZlZpbb��
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ohjhrh�i_j_dZqb\Zxl� aZ]jyag_ggu_� g_nl_ijh^mdlu� b� jZ\ghf_jgh�ih^Zxl�
]jma� \� ljm[hijh\h^u�� gh� fZeh� ijb]h^gu� ^ey� i_j_dZqdb� \ukhdh\yadbo�
g_nl_ijh^mdlh\�� i_j_^� imkdhf� lj_[mxl� aZeb\db� \kZku\Zxs_c� qZklb� ljm-
[hijh\h^Z��bf_xl�[he__�gbadbc��q_f�ihjrg_\u_��DI>� 
>ey�i_j_dZqdb� \ukhdh\yadbo�g_nl_ijh^mdlh\� ijbf_gyxl� lZd`_� \bglh-

\u_�gZkhku��dhlhju_�ih�kjZ\g_gbx�k�ihjrg_\ufb�bf_xl�f_gvrb_�jZaf_ju�
b�[he__ \ukhdbc�DI>� 
<� ihke_^gb_� ]h^u� ihemqbeb� jZkijhkljZg_gb_� ih]jm`_ggu_� p_gljh-

[_`gu_�we_dljhgZkhku��dhlhju_�ih^Zxl�\�hlk_d�km^gZ�k�ihfhsvx�]jmah\hc�
klj_eu�beb�ijhkl_cr_]h�djZgZ� 
OZjZdl_jbklbdb�gZkhkh\�aZ\bkyl�hl�\yadhklb�i_j_dZqb\Z_fhc�`b^dhklb� 
Keb\��gZeb\�g_nl_ijh^mdlh\�\�`_e_agh^hjh`gu_�pbkl_jgu�ijhba\h^bl�

ky�gZ�ki_pbZevguo�wklZdZ^Zo� 
 

3.8.3 Ko_fu�f_oZgbabjh\Zggh]h�keb\Z��gZeb\Z�b�i_j_dZqdb�]jmaZ 
 

IjbqZeu�^ey�i_j_]jmadb�g_nl_ijh^mdlh\�h[hjm^mxl�[_j_]h\ufb�b�ieZ�
\mqbfb� i_j_dZqb\Zxsbfb� klZgpbyfb�� Ih^Zxl� gZeb\gu_� ]jmau� \� km^Z� b�
\u]jm`Zxl�ba� km^h\�ih� ljm[hijh\h^Zf��Hl�hkgh\gh]h� ljm[hijh\h^Z�hloh�
^bl�jy^�hl\_l\e_gbc��dhlhju_�k�ihfhsvx�]b[dbo�reZg]h\�kh_^bgyxl�k�ljm�
[hijh\h^Zfb�gZ�km^g_��ReZg]b�gZ�km^gh�ih^Zxl�]jmah\ufb�klj_eZfb�� 
GZ�jbkmgd_�3.93 ihdZaZg�ijbqZe��h[hjm^h\Zgguc�[_j_]h\hc�g_nl_i_j_�

dZqb\Zxs_c�klZgpb_c� 

1 2

 

3

2
4

1 3

 
Jbkmghd�3.93 ± IjbqZe��h[hjm^h\Zgguc�[_j_]h\hc�i_j_dZqb\Zxs_c�g_nl_klZgpb_c 
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Hg� ij_^klZ\ey_l� kh[hc�`_e_ah[_lhggmx� wklZdZ^m�� \� k_j_^bg_� dhlhjhc�
mklZgh\e_g�imklhl_euc�[uqhd�4 k�jZaf_s_gghc�\�g_f�gZkhkghc�mklZgh\dhc��
Ihf_s_gb_�\gmljb�[uqdZ�h[uqgh�bf__l�aZ]em[e_gb_��lZd�dZd�\ukhlZ�\kZku�
\Zgby� gZkhkh\� hlghkbl_evgh� g_\_ebdZ� b� j_^dh� ij_\urZ_l� �� f��<� gb`g_c�
qZklb� [uqdZ� gZoh^ylky� gZkhku� ^ey�i_j_dZqdb�b� aZqbkldb�g_nl_ijh^mdlh\��
<_ebqbgZ�aZ]em[e_gby�gZkhkh\�ijbgbfZ_lky�lZdhc��qlh[u�ijb�kZfhf�gbadhf�
f_`_gghf�b�kZfhf�\ukhdhf�iZ\h^dh\hf�mjh\gyo�\h^u�hgb�fh]eb�\udZqb�
\Zlv�g_nl_ijh^mdlu�ba�km^h\� 
<�gZ^kljhcdZo�2 gZ^�[uqdhf�jZaf_s_gu�ZiiZjZlmjZ�mijZ\e_gby�gZkhk-

ghc� klZgpb_c�� \_glbeypbhggh_� h[hjm^h\Zgb_� b� dhfgZlZ� ^ey� h[kem`b\Zx-
s_]h�i_jkhgZeZ� 
Ih� h[_� klhjhgu� [uqdZ� \^hev� ijbqZeZ� mklZgh\e_gu� `_e_ah[_lhggu_�

r\Zjlh\gh-hl[hcgu_�iZeu�3��kh_^bg_ggu_�f_`^m�kh[hc�b�k�[uqdhf�i_r_-
oh^guf�fhklbdhf�1. 
;_j_]h\u_� g_nl_klZgpbb� ^he]h\_qgu�� m^h[gu� \� wdkiemZlZpbb�� bf_xl�

\ukhdmx� ijhba\h^bl_evghklv�� h[_ki_qb\Zxl� ohjhrb_� mkeh\by� ^ey� r\Zj-
lh\db�b�klhygdb�km^h\��Ijhba\h^bl_evghklv�g_nl_klZgpbb��h[hjm^h\Zgghc�
^\mfy�p_gljh[_`gufb�gZkhkZfb�lbiZ��G>\G��gZ�i_j_dZqd_�g_nl_ijh^mdlh\�
ba�km^gZ�\�[_j_]h\u_�_fdhklb�± ^h������l�q� 
GZjy^m�k�[_j_]h\ufb�g_nl_klZgpbyfb�wdkiemZlbjmxlky�lZd`_�ijbqZeu�

k� ieZ\mqbfb� i_j_dZqb\Zxsbfb� klZgpbyfb� �jbkmghd� 3.94��� jZaf_s_ggufb�
gZ�f_lZeebq_kdhf�ihglhg_� 
GZ�g_nl_klZgpbb��ij_^gZagZq_gghc�^ey�i_j_dZqdb�g_nl_ijh^mdlh\�i_j�

\h]h�deZkkZ� mklZgh\e_gu�^\Z�]jmah\uo�p_gljh[_`guo�gZkhkZ��G>\G�ih^Z�
q_c�ih� ����f3

�q��DZ`^hfm� ]jmah\hfm�gZkhkm� ijb^Zg� ]b^jhw`_dlhj� lhc�`_�
ih^Zqb�b�w`_dlbjmxsbc�p_gljh[_`guc�gZkhk��dhlhju_�\�dhfie_dk_�ij_^�
klZ\eyxl�kh[hc�g_aZ\bkbfmx�mklZgh\dm��i_j_dZqb\Zxsmx�g_nl_ijh^mdl ih�
hl^_evghfm�ljm[hijh\h^m�gZ�g_nl_[Zam��Ijb�g_h[oh^bfhklb�h[Z�]jmah\uo�
gZkhkZ� fh]ml� i_j_dexqZlvky� gZ� h^bg� ljm[hijh\h^� b� jZ[hlZlv� k� ex[uf�
w`_dlbjmxsbf� gZkhkhf��>ey� \h^ygh]h� miehlg_gby� kZevgbdh\� p_gljh[_`�
guo�gZkhkh\�kem`bl�ki_pbZevguc�gZkhk�lbiZ����<K-���<kz gZkhkgh_�h[hjm�
^h\Zgb_�jZaf_s_gh�\� ljxf_�ihglhgZ��>ey� aZiheg_gby� ]jmah\uo�gZkhkh\�b�
bo� \kZku\Zxsbo� ljm[hijh\h^h\�i_j_^�gZqZehf� \udZqdb� mklZgh\e_gZ�ijh�
f_`mlhqgZy�pbkl_jgZ�� dhlhjZy�y\ey_lky� lZd`_�[mn_jghc� _fdhklvx��ij_^h�
ojZgyxs_c�gZkhku�hl�ihiZ^Zgby� \�gbo� \ha^moZ��Ijhf_`mlhqgZy�pbkl_jgZ�
aZihegy_lky�\Zdmmf-gZkhkhf�lbiZ�JFD-���GZ�iZem[_�ihglhgZ�mkljh_gZ�f_�
lZeebq_kdZy�gZ^kljhcdZ��\�dhlhjhc�gZoh^ylky�imevl�mijZ\e_gby�b� kem`_[�
gu_�ihf_s_gby��=b^jhw`_dlhju��ljm[hijh\h^u�b�reZg]b�ih^Zxlky�gZ�km^�
gh�b�ih^^_j`b\Zxlky�\h�\j_fy�jZ[hlu�^\mfy�]jmah\ufb�klj_eZfb��h[hjm�
^h\Zggufb�we_dljhl_evn_jZfb�b�f_oZgbafZfb�ih\hjhlZ��IblZgb_�klZgpbb�
we_dljhwg_j]b_c�± hl�[_j_]h\hc�ih^klZgpbb� 
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5

1

2
3
4

 
Jbkmghd�3.94 ± IjbqZe��h[hjm^h\Zgguc�ieZ\mq_c�g_nl_i_j_dZqb\Zxs_c�klZgpb_c� 
1 ± r\Zjlh\gh-hl[hcgu_�iZeu��2 ± i_r_oh^guc�fhklbd��3 ± ieZ\mqZy�g_nl_i_j_dZqb\ZxsZy�klZg-

pby��4 ± wklZdZ^Z��5 ± ihf_s_gb_�^ey�h[kem`b\Zxs_]h�i_jkhgZeZ 
 

Ijb�\udZqd_�g_nl_ijh^mdlZ�]b^jhw`_dlhj�himkdZxl�\�exd�km^gZ��\dex�
qZxl�w`_dlbjmxsbc�gZkhk��b�g_nl_ijh^mdl��aZkZku\Z_fuc�]b^jhw`_dlhjhf��
q_j_a� nbevlj� gZijZ\ey_lky� \h� \kZku\Zxsmx� fZ]bkljZev� ]jmah\h]h� gZkhkZ��
=b^jhw`_dlhj� jZa\b\Z_l� gZihj�� ^hklZlhqguc� ^ey� ij_h^he_gby \k_o� khijh�
lb\e_gbc�hl�ijb_fgbdZ�^h�gZkhkZ��qlh�ijZdlbq_kdb�ihqlb�g_�lj_[m_l�jZaj_�
`_gby� \h� \kZku\Zxs_c� fZ]bkljZeb�� =jmah\hc� gZkhk� ih� gZ]g_lZl_evghfm�
ljm[hijh\h^m� ih^Z_l� g_nl_ijh^mdl� \� _fdhklb�� QZklv� g_nl_ijh^mdlZ� ba�
gZ]g_lZl_evgh]h� ljm[hijh\h^Z� i_j_imkdZ_lky� \� ijhf_`mlhqgmx� pbkl_jgm��
hldm^Z�w`_dlbjmxsbf�gZkhkhf�ih^Z_lky�d�]b^jhw`_dlhjm� 
<�aZdexqbl_evguc�i_jbh^�\u]jmadb�^ey�emqr_]h�ih^l_dZgby�g_nl_ijh-

^mdlZ�d� ]jmah\hfm�ijb_fgbdm�ijh\h^blky�dj_gh\Zgb_� km^gZ��Ijb�g_^hklZ�
lhqghf�ihklmie_gbb�g_nl_ijh^mdlZ� d� ]jmah\hfm�ijb_fgbdm� ]b^jhw`_dlhj�
hldexqZxl� b� hdhgqZl_evgmx� aZqbkldm� km^gZ� \uihegyxl� ki_pbZevguf� aZ�
qbklguf�]b^jhw`_dlhjhf�q_j_a�aZqbklgmx�fZ]bkljZev� 
<�gZklhys__�\j_fy�\u]jmadZ�g_nl_ijh^mdlh\�ba�lZgd_jh\�\�[hevrbgkl\_�

kemqZ_\� ijhba\h^blky� k� ihfhsvx� km^h\uo� gZkhkh\�� bf_xsbo� \ukhdmx�
ijhba\h^bl_evghklv������l�q�b�[he__���<�hl^_evguo�kemqZyo�aZ]jmadm�gZeb\�
guo�km^h\�ba�g_nl_ojZgbebs�ijhba\h^yl�kZfhl_dhf��jbkmghd�3.95). 
<yadb_�g_nl_ijh^mdlu�i_j_dZqb\Zxl� k�ih^h]j_\hf��L_fi_jZlmjZ�ih^h-

]j_\Z�^he`gZ�[ulv�g_�f_g__�q_f�gZ��� �K gb`_�l_fi_jZlmju�\kiurdb�iZjh\�
i_j_]jm`Z_fh]h�g_nl_ijh^mdlZ�� 
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Jbkmghd�3.95 ± Ko_fZ�aZ]jmadb�km^gZ�g_nl_ijh^mdlZfb�kZfhl_dhf� 

1 ± [_j_]h\u_�\f_klbl_eb��2 ± ljm[hijh\h^u��3 ± ]b[db_�reZg]b��4 ± ihglhg��5 ± km^gh��6 ± aZ^\b`db 
 

>ey�ih^h]j_\Z�g_nl_ijh^mdlh\�\�km^g_�kem`Zl i_j_ghkgu_�beb�ihklhyg�
gh�mklZgh\e_ggu_�gZ�km^g_ ih^h]j_\Zl_eb.  
I_j_ghkgu_�ih^h]j_\Zl_eb�\uihegyxl�\�\b^_�hl^_evguo�k_dpbc�af__\b�

dh\��dhlhju_�ihf_sZxl�\�km^gh��b�q_j_a�gbo�ijhimkdZxl�iZj��GZ�mklZgh\dm�
b�fhglZ`� af__\bdh\� lj_[m_lky�fgh]h�\j_f_gb�b� ljm^Z��Wlhl� kihkh[�ih^h�
]j_\Z�g_^hklZlhqgh�wnn_dlb\_g�b�g_wdhghfbq_g�ih�jZkoh^m�iZjZ�� 
Ih^h]j_\Zl_eb��mklZgh\e_ggu_�gZ�km^g_�ihklhyggh��wdhghfbqg__�b�[u-

klj__� gZ]j_\Zxl� g_nl_ijh^mdlu�� GZb[he__� kh\_jr_gghc� y\ey_lky� dhg-
kljmdpby�ijyfhlhqgh]h�ih^h]j_\Zl_ey��khq_lZxs_]h�h[sbc�b�f_klguc�ih�
^h]j_\��F_klguc�ih^h]j_\Zl_ev�kem`bl�^ey�ih^h]j_\Z�lhevdh�qZklb�g_nl_�
ijh^mdlZ�� ih^l_dZxs_c� d� ijb_fgbdm� ]jmah\h]h� gZkhkZ�� Hg� ij_^klZ\ey_l�
kh[hc�g_[hevrhc�imqhd�ljm[��aZdexq_gguo�\�f_lZeebq_kdbc�nmleyj��Q_j_a�
wlb� ljm[u�ijhimkdZ_lky�iZj��H[sbc�ih^h]j_\Zl_ev�\dexqZxl�\�dhgp_�\u�
dZqdb�^ey�ijb^Zgby�l_dmq_klb�hklZldm�g_nl_ijh^mdlZ�� 
Khq_lZgb_�f_klgh]h�b� h[s_]h�ih^h]j_\Z� mf_gvrZ_l� jZkoh^�iZjZ� b� ih-

\urZ_l�wdhghfbqghklv�kbkl_fu�ih^h]j_\Z�� 
<� hl^_evguo� kemqZyo�� dh]^Z� hlkmlkl\mxl� ^jm]b_� kj_^kl\Z� ih^h]j_\Z��

ijb[_]Zxl�d�ih^h]j_\m�hkljuf�iZjhf��H^gZdh�[hevrh_�h[\h^g_gb_�g_nl_�
ijh^mdlZ�ijb�wlhf�^_eZ_l�ijbf_g_gb_�^Zggh]h�kihkh[Z�\�[hevrbgkl\_�kem-
qZ_\�g_^himklbfuf�� 
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<�ihke_^gb_�]h^u�ijh\h^ylky�bkke_^h\Zgby�\b[jhih^h]j_\Z��we_dljhih-
^h]j_\Z�� ih^h]j_\Z� hloh^ysbfb� hl� ]eZ\guo� ^\b]Zl_e_c� ]ZaZfb�� ]hjyq_-
kljmcgh]h�ih^h]j_\Z�b�l� i�� 
Kl_i_gv�ih^h]j_\Z�\yadbo�g_nl_ijh^mdlh\�kms_kl\_gguf�h[jZahf�\eby�

_l�gZ�ih^Zqm�gZkhkh\��Ijb�ih\ur_gbb�l_fi_jZlmju�hgZ�\hajZklZ_l��lZd�dZd�
\yadhklv�kgb`Z_lky�b�memqrZxlky�mkeh\by�\kZku\Zgby�gZkhkh\�� 
GZb[he__�ljm^h_fdhc�b�keh`ghc�hi_jZpb_c�y\ey_lky�aZqbkldZ�g_nl_gZ-

eb\guo�km^h\�ijb�bo�ih^]hlh\d_�d�i_j_\had_�gh\h]h�g_nl_ijh^mdlZ�b�d�j_-
fhglm�� >ey� \uiheg_gby� wlbo� jZ[hl� kha^Zgh� ki_pbZevgh_� h[hjm^h\Zgb_��
\dexqZxs__� dj_gh\Zl_ev� k� ^hgguf� ih^h]j_\hf� b� ieZ\mqmx� aZqbklgmx�
g_nl_klZgpbx��hkgZs_ggmx�iZjh\ufb�dhleZfb�� kbkl_fhc�gZkhkh\�^ey�\u�
dZqdb�aZqbsZ_fuo�g_nl_ijh^mdlh\�b�ih^Zqb�fhxsbo�jZkl\hjh\�gZ�]b^jh�
fhgblhju�� dZkdZ^gufb� hlklhcgbdZfb� ^ey� hl^_e_gby� g_nl_ijh^mdlh\� hl�
\h^u��iZjhkljmcgufb�\_glbeylhjZfb�^ey�ijhfu\hqguo�hlk_dh\� 
Ijhp_kk�aZqbkldb�ijhl_dZ_l�ke_^mxsbf�h[jZahf��AZqbsZ_fh_�km^gh�ih�

^Z_lky�gZ�dj_gh\Zl_ev��jbkmghd�3.96���dhlhjuc�ih^gbfZ_l�_]h�iheghklvx�ba�
\h^u�b�khh[sZ_l�dj_g�^h��±����� 

 
Jbkmghd����6 ± IeZ\mqZy�aZqbklgZy�klZgpby�k�dj_gh\Zl_e_f 

 

<� ijhkljZgkl\h� f_`^m� dj_gh\Zl_e_f� b� ^gbs_f� km^gZ� ih^Z_lky� iZj��
JZah]j_lu_�g_nlygu_�hklZldb�ijbh[j_lZxl�l_dmq_klv��kl_dZxl�q_j_a�debg�
d_lu�\�klhjhgm�dj_gZ�b�\udZqb\Zxlky�gZkhkZfb�\�[_j_]h\u_�beb�ieZ\mqb_�
_fdhklb��Ihke_�wlh]h�ih\_joghklv�hlk_dZ�km^gZ�k�ihfhsvx�]b^jhfhgblhjh\�
ijhfu\Zxl�fhxsbf�jZkl\hjhf��dhlhjuc�\f_kl_�k�hklZldZfb�g_nl_ijh^md�
lZ�kl_dZ_l�d�ijb_fgbdZf�aZqbklguo�gZkhkh\�b�i_j_dZqb\Z_lky�\�dZkdD^guc�
hlklhcgbd�� A^_kv� g_nl_ijh^mdl� hl^_ey_lky� hl� jZkl\hjZ� b� gZijZ\ey_lky� \�
g_nl_ojZgbebs_��G_ iheghklvx� aZqbs_ggu_� mqZkldb� aZqbsZxl� ]b^jZ\eb�
q_kdbfb�ehiZldZfb��ij_^klZ\eyxsbfb�kh[hc�ljm[db�^bZf_ljhf���±���ff��
q_j_a�dhlhju_�ih^�[hevrbf�^Z\e_gb_f�ih^Z_lky�gZ]j_lZy�\h^Z� 
IhklZ\e_ggh_� d� ijbqZem� gZ� ih]jmadm�b� \u]jmadm� g_nl_gZeb\gh_� km^gh�

^he`gh�[ulv�hkfhlj_gh�hj]ZgZfb�ih`Zjghc�[_ahiZkghklb�b�Z^fbgbkljZpb�
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_c�km^gZ�� �Ijb�h[gZjm`_gbb�g_bkijZ\ghkl_c�hgb�^he`gu�[ulv�mkljZg_gu�
eb[h g_bkijZ\gh_� km^gh� aZf_gy_lky ^jm]bf�� AZqbkldZ� km^gZ� hl� hklZldh\�
g_nl_]jmaZ� ^jm]h]h� khjlZ� j_]eZf_glbjm_lky� klZg^Zjlhf�� Ih]jmadZ� b� \u�
]jmadZ�g_nl_ijh^mdlh\�i_j\h]h�b�\lhjh]h�deZkkh\�jZaj_rZxlky� lhevdh� aZ�
djuluf��ijb�]_jf_lbq_kdb�kh_^bg_gguo�ljm[hijh\h^Zo��kihkh[hf�� 
GZqbgZxl�aZ]jmadm�km^gZ�k�ijb_fgh]h�lZgdZ��ba�dhlhjh]h�]jma�kZfhl_dhf�

q_j_a�debgd_lu�jZkl_dZ_lky�ih�^jm]bf�lZgdZf��Ijb�wlhf�\h�ba[_`Zgb_�ijh�
]b[Z�km^gZ�^he`gh�h[_ki_qb\Zlvky�jZ\ghf_jgh_�jZkl_dZgb_�g_nl_]jmaZ�ih�
\k_f�]jmah\uf�lZgdZf� 
Ke_^m_l� hlf_lblv�� qlh� ijb� h[jZ[hld_� g_nl_gZeb\guo� [Zj`� \u]jmadZ�

ijbf_jgh������h[t_fZ�]jmaZ�ijh\h^blky�k�fZdkbfZevghc�ijhba\h^bl_evgh�
klvx�� Z� aZl_f� hgZ� kgb`Z_lky��Ihke_� jZ[hlu� aZqbklguo� gZkhkh\� hgZ� kgh\Z�
\hajZklZ_l��Z�\�aZdexqbl_evguc�i_jbh^�kgb`Z_lky�^h������fZdkbfZevghc� 
Ijb� jZkq_l_� \j_f_gb� h[jZ[hldb� g_nl_gZeb\guo� km^h\� \� ihjlm�� djhf_�

\j_f_gb�gZ�l_ogbq_kdb_�hi_jZpbb�b�gZ�\u]jmadm��aZljZqb\Z_lky�lZd`_�\j_fy�
gZ�ih^h]j_\�\yadbo�g_nl_ijh^mdlh\�i_j_^�\u]jmadhc��<j_fy�ih^h]j_\Z�kh�
klZ\ey_l� ��±��� �� h[s_]h� \j_f_gb� h[jZ[hldb� [Zj`� k� \yadbfb� g_-
nl_ijh^mdlZfb��hgh�aZ\bkbl�hl�l_fi_jZlmju�g_nl_ijh^mdlh\��hdjm`Zxs_c�
kj_^u��fZjdb� ]jmaZ�� l_iehijhba\h^bl_evghklb� dhl_evghc�mklZgh\db�b� l� ^��
< e_lgbc� i_jbh^� \u]jmadm� \yadbo� ijh^mdlh\� hkms_kl\eyxl� h[uqgh� [_a�
ij_^\Zjbl_evgh]h�bo�ih^h]j_\Z� 
<�ihjl�g_nl_ijh^mdlu�fh]ml�ihklmiZlv�`_e_agh^hjh`guf�ljZgkihjlhf�

b�hlijZ\eylvky�\�km^Zo��Z ]jmau�ijb[u\rb_�j_qguf�ljZgkihjlhf�hlijZ\ey�
xl�\�pbkl_jgZo�`_e_agh^hjh`guf�ljZgkihjlhf� 
GZeb\�b�keb\�`b^dbo�]jmah\�ijb�i_j_\hadZo�\�pbkl_jgZo�\uihegyxl�kZ�

fhl_dhf�� ih^� ^Z\e_gb_f� bg_jlguo� ]Zah\�� ijb� ihfhsb� p_gljh[_`guo� beb�
ihjrg_\uo�gZkhkh\�beb�k�bkihevah\Zgb_f�\ZdmmfZ��kbnhgZ�� 

Ijb�gZebqbb� kZfh]h�gbadh]h�mjh\gy�`b^dhklb�\�j_a_j\mZjZo�ojZgbebsZ�4 
�jbkmghd�3.97, Z��\ur_�\_jog_c�hlf_ldb�gZeb\gh]h�mkljhckl\Z�1 �gZeb\guo�klhy�
dh\��wklZdZ^u��gZeb\�\�pbkl_jgu�2 ijhbkoh^bl�kZfhl_dhf�ih�ljm[hijh\h^m�3.  

Ijb� jZkiheh`_gbb� j_a_j\mZjZ� gZ� h^ghf� mjh\g_� k� gZeb\gufb� mkljhc�
kl\Zfb� beb� gb`_� bo� ijbf_gyxl� ijbgm^bl_evguc� gZeb\� pbkl_jg� �jbkm�
ghd 3.97, [���Ijb� wlhf� bkihevamxl� p_gljh[_`gu_� gZkhku� k� ih^Zq_c� ���±
720 f3

�q�beb�ihjrg_\u_�k�ih^Zq_c����±����f3
�q��@b^dhklv�fh`gh�ih^Z\Zlv�

g_ihkj_^kl\_ggh�ba�j_a_j\mZjZ�\�pbkl_jgu�beb�q_j_a�[mn_jguc�j_a_j\mZj��
Ijbf_g_gb_�[mn_jgh]h�j_a_j\mZjZ�iha\hey_l�ijbf_gylv�gZkhku�k�f_gvr_c�
ih^Zq_c�b�mkdhjylv�ijhp_kk�gZeb\Z� 
Hldjuluc�kZfhl_qguc�keb\�`b^dbo�]jmah\��jbkmghd�������\��hkms_kl\ey�

xl�q_j_a�gb`gb_�keb\gu_�ijb[hju�1 pbkl_jg�\�i_j_ghkgu_�ehldb�2��Z�aZl_f�
q_j_a�`_eh[��h[uqgh�jZkiheh`_gguc�f_`^m�j_evkZfb�imlb��\�j_a_j\mZj�3��Ba�
g_]h�ih�hl\h^ghc�ljm[_�4 `b^dhklv�kZfhl_dhf�ihklmiZ_l�\�j_a_j\mZj�5��>ey�
bkdexq_gby� aZ]jyag_gby� i_j_]jm`Z_fuo� `b^dhkl_c� ijbf_gyxl� aZdjuluc�
kZfhl_qguc� keb\��Ijb� wlhf� keb\gu_� ijb[hju� pbkl_jg� kh_^bgyxl� ]b[dbfb�
jmdZ\Zfb�k�dhee_dlhjhf�b�ljm[hijh\h^hf��ijhdeZ^u\Z_fuf�\�]jmgl_� 
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Jbkmghd�3.97 ± Ko_fu�gZeb\Z�b�keb\Z�`b^dbo�]jmah\� 

Z ± kZfhl_qguc�gZeb\�ba�j_a_j\mZjZ��[ ± ijbgm^bl_evguc�gZeb\�k�ihfhsvx�gZkhkZ�b 
[mn_jgh]h�j_a_j\mZjZ��\�± kZfhl_qguc�keb\��] ± \Zdmmfguc keb\�kbnhghf� 

^ ± ijbgm^bl_evguc�keb\�gZkhkhf 
 

<Zdmmfguc� keb\� `b^dbo� ]jmah\� k� bkihevah\Zgb_f� kbnhgZ� �kf�� jbkm�
ghd 3.97, ]��ijbf_gyxl�^ey�pbkl_jg��g_�bf_xsbo�gb`gbo�keb\guo�ijb[h�
jh\��Q_j_a�\_jogbc�exd�\�pbkl_jgm�\\h^yl�]b[dbc�jmdZ\�1 k�\kZku\Zxsbf�
iZljm[dhf gZ�gb`g_f�dhgp_��<Zdmmfguf�gZkhkhf�7 q_j_a�\ha^mrguc�dhe�
e_dlhj�4 kha^Z_lky�jZajy`_gb_�\�hkgh\guo�jZ[hqbo�dhee_dlhjZo�2 b�3��@b^�
dhklv�ih^�^Z\e_gb_f�Zlfhkn_jgh]h�\ha^moZ�ba�pbkl_jgu�ihklmiZ_l�\�keb\gu_�
dhee_dlhju�5 b�6��Ih�hl\h^ghc�ljm[_�8 `b^dhklv�ih^Z_lky \�ijhf_`mlhqguc�
j_a_j\mZj�9��hldm^Z�gZkhkhf�10 ± \�j_a_j\mZju�ihklhyggh]h�ojZg_gby��Ijbf_�
g_gb_� ijhf_`mlhqgh]h� j_a_j\mZjZ�iha\hey_l� mf_gvrblv� lj_[m_fmx� ih^Zqm�
gZkhkZ�b�ihlj_[ey_fmx�bf�fhsghklv� 
Ijbgm^bl_evguc� keb\� `b^dbo� ]jmah\� k� ijbf_g_gb_f� ih]jm`_ggh]h�

gZkhkZ� �kf��jbkmghd�3.97, ^��ijbf_gyxl�^ey�pbkl_jg��g_�bf_xsbo�gb`gbo�
keb\guo�ijb[hjh\��D�dhjimkm�gZkhkZ�1 ijbkh_^bgyxl�gZihjguc�ljm[hijh�
\h^�2��@b^dhklv�k�ihfhsvx�gZkhkZ�ihklmiZ_l�ba�pbkl_jgu�ih�ljm[hijh\h�
^Zf�2 b�3 \�j_a_j\mZj�4��MijZ\e_gb_�jZ[hlhc�gZkhkZ�± ^bklZgpbhggh_� 
>ey�hij_^_e_ggh]h�lbiZ�pbkl_jg�jZaj_r_g�keb\�iml_f�ih\ur_gby�^Z\e_gby�

\�gbo�g_�[he__������FIZ� 
Kbkl_fZ� gb`g_]h� keb\Z� bf__l� ij_bfms_kl\h� i_j_^� kbkl_fhc� \_jog_]h�

keb\Z��lZd�dZd�kgb`Zxlky�ihl_jb�hl�bkiZj_gby�b�mf_gvrZxlky�hklZldb�]jm�
aZ�\�g_c�ihke_�\u]jmadb��Ijh^he`bl_evghklv�\u]jmadb�pbkl_jgu�\f_klbfh�
klvx����f3 ± 8±���fbg� 
Imgdlu�gZeb\Z�b�keb\Z�h[hjm^mxl�wklZdZ^Zfb�]Ze_j_cgh]h�b�klh_qgh]h�
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lbih\��<�gZeb\guo� wklZdZ^Zo� klh_qgh]h� lbiZ� �jbkmghd�3.98��f_`^m�`_e_a�
gh^hjh`gufb� imlyfb� q_j_a� �� f� mklZgZ\eb\Zxl� klhydb� 8 k� ih\hjhlgufb�
klj_eZfb� 11��GZ� gbo� jZaf_s_g� p_gljZevguc� iZjhijh\h^� 9 b� jZa\h^ysb_�
ljm[u�10��gZ�dhlhjuo�bf_xlky�rlmp_ju�12 ^ey�ijbkh_^bg_gby�]b[dbo�jmdZ�
\h\�jZah]j_\Zxs_]h�mkljhckl\Z��Hldb^gu_�fhklbdb�6 jZ[hqb_�bkihevamxl�
ijb� hldjulbb� b� aZdjulbb \_jogbo� exdh\� pbkl_jg�� Ijb� \_jog_f� keb\_�
\gmljv�pbkl_jgu�\\h^yl�]b[dbc�jmdZ\�5��dhlhjuc�kh_^bg_g�k�\kZku\Zxsbf�
ljm[hijh\h^hf�7��>ey�gb`g_]h�keb\Z�ij_^gZagZq_g�p_gljZevguc�dhee_dlhj�
13�� bf_xsbc� ^\hcgu_� kl_gdb� ^ey� ih^h]j_\Z� `b^dbo� ]jmah\� iZjhf�� Ijb�
\_jog_f�b�gb`g_f�keb\Zo�`b^db_�]jmau�ihklmiZxl�\�k[hjguc�dhee_dlhj�4 
b�^Ze__�q_j_a�j_r_ldm�3 ih�ljm[hijh\h^m�2 ± \�[mn_jguc�j_a_j\mZj�1��Ba�
g_]h�`b^db_�]jmau�gZkhkhf�ih^Zxl�\�j_a_j\mZju�^ey�^ebl_evgh]h�ojZg_gby� 
>ey�gZeb\Z�b�keb\Z�fZk_e�ijbf_gyxl��d�j�u�l�u�_���^�\�m�k�l�h�j�h�g�g�b�_�

wklZdZ^u�� qlh� memqrZ_l� mkeh\by� ljm^Z� jZ[hqbo�b�ij_^hojZgy_l�g_nl_ijh�
^mdlu�hl�h[\h^g_gby�\�^h`^eb\mx�ih]h^m�b�hl�aZ]jyag_gby� 
Kihkh[� ©gb`g_]hª� gZeb\Z� g_nl_ijh^mdlh\� \� pbkl_jgu� q_j_a� gb`gb_�

keb\gh-gZeb\gu_� ijb[hju� iha\hey_l� hldZaZlvky� hl� wklZdZ^�b� j_adh� khdjZ�
sZ_l� h[t_f� jZ[hl� ih� ih^]hlh\d_� pbkl_jg� d� gZeb\m-keb\m�`b^dbo� ]jmah\��
=mklu_� hklZldb� g_nl_ijh^mdlh\� \� j_a_j\mZjZo� \uqbsZxl� f_oZgbq_kdbfb�
ehiZlZfb��i_j_^\b`gufb�\Zdmmfgufb�beb�\bglh\ufb�gZkhkZfb�k�jZah]j_�
\hf�hkljuf�iZjhf�beb�w`_dlhjguf mkljhckl\hf� 
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Jbkmghd�3.98 ± L_ogheh]bq_kdZy�ko_fZ�keb\Z�gZ�wklZdZ^_�k�^\mklhjhggbf�keb\hf� 

1 ± [mn_jguc�j_a_j\mZj��2 ± ljm[hijh\h^��3 ± j_r_ldZ��4 ± dhee_dlhj��5 ± ]b[dbc�reZg]� 
6 ± i_j_oh^ghc�fhklbd��7 ± \kZku\Zxsbc�ljm[hijh\h^��8 ± klhyd��9 ± p_gljZevguc�iZjhijh\h^� 

10 ± jZa\h^ysb_�ljm[u��11 ± djhgrl_cg��12 ± rlmp_ju��13 ± p_gljZevguc�dhee_dlhj 
 
@_e_agh^hjh`gu_�imlb� \f_kl_� k�gZeb\gufb� �keb\gufb��mkljhckl\Zfb�

gZau\Zxl�njhglhf�gZeb\Z��keb\Z���>ebgZ�njhglZ��f� 

¦
 

 
k

i
iilnL

1
gk ,                                                 (3.14) 
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]^_� in ± qbkeh�h^gh\j_f_ggh�gZeb\Z_fuo��keb\Z_fuo��pbkl_jg�i-]h�lbiZ� 

 il ± ^ebgZ�pbkl_jgu�i-]h lbiZ��f� 
 i  �������«��k ± qbkeh�lbih\�pbkl_jg�\�]jmii_� 
?keb� gZeb\� �keb\�� g_nl_ijh^mdlh\� ijhba\h^yl� lhevdh�fZjrjmlZfb�� lh�

g_h[oh^bfh_�dhebq_kl\h�wklZdZ^ 

   
6024

M gkf
w �
 

TN
,                                                (3.15) 

]^_� fN ± qbkeh�fZjrjmlh\�\�kmldb� 

gkL ± \j_fy�aZgylby�wklZdZ^u�fZjrjmlhf�k�mq_lhf�ih^Zqb�b�m[hjdb��fbg� 
Qbkeh� fZjrjmlh\� jZkkqblu\Zxl� ih� ]h^h\hc� ]jmahi_j_jZ[hld_� �gZeb\m 

(keb\m) g_nl_ijh^mdlh\�� 

,
365 f

]21
g G

Qkk
N                                                  (3.16) 

]^_� 21,kk ± dhwnnbpb_glu g_jZ\ghf_jghklb� khhl\_lkl\_ggh� ijb[ulby� b�
hlijZ\e_gby�g_nl_]jmah\�b�kmlhqghc�ih^Zqb�pbkl_jg� 

]Q ± ]h^h\Zy�]jmahi_j_jZ[hldZ��l� 

fG ± fZkkZ�]jmaZ�\�h^ghf�fZjrjml_��l� 
Ijh^he`bl_evghklv�aZgylby�wklZdZ^u�fZjrjmlhf��fbg� 

,m
h
gkigk tttL ��                                           (3.17) 

]^_� it ± \j_fy�gZ�ih^Zqm�pbkl_jg�ih^�wklZdZ^m��fbg� 

     hgkt ± h[s__�\j_fy��aZljZqb\Z_fh_�gZ�gZeb\�beb�keb\�k�mq_lhf�ih^]hlh\b�
l_evguo�b�aZdexqbl_evguo�hi_jZpbc��fbg� 

      mt ± \j_fy�gZ�m[hjdm�pbkl_jg�ba-ih^�wklZdZ^u��fbg� 

H[s__�\j_fy�gZeb\Z��keb\Z��pbkl_jg��fbg� 

aZdegkih^
h
gk tttt �� ,                                          (3.18) 

]^_� ih^t  ± \j_fy�gZ�ih^]hlh\bl_evgu_�hi_jZpbb��hldjulb_�exdh\��aZijZ\dZ�

reZg]h\���fh`gh�hjb_glbjh\hqgh�ijbgbfZlv� ��fbg�gZ�h^gm�pb�
kl_jgm� 

          gkt ± \j_fy�g_ihkj_^kl\_ggh]h�gZeb\Z��keb\Z��pbkl_jgu��fbg� 

       aZdet ± \j_fy�gZ�aZdexqbl_evgu_�hi_jZpbb��m[hjdZ�reZg]h\��aZf_j�`b^�
dhklb�� aZdju\Zgb_�exdh\�b�^j����fh`gh�hjb_glbjh\hqgh�ijbgb�
fZlv����fbg�gZ�h^gm�pbkl_jgm� 

<j_fy�g_ihkj_^kl\_ggh]h�gZeb\Z��keb\Z��pbkl_jg��fbg� 

�60 kj

1
gk Fzv

qn
t

k

i
ii¦

  ,                                              (3.19) 
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]^_� in ± qbkeh�i-o pbkl_jg�\�]jmii_� 

      iq ± \f_klbfhklv�i-c pbkl_jgu��l� 

     kjv ± kj_^gyy�kdhjhklv�^\b`_gby�g_nl_ijh^mdlh\�\�ljm[hijh\h^_���±����f�k���

hij_^_eyxl�]b^jZ\ebq_kdbf�jZkq_lhf� 
      F ± iehsZ^v�ihi_j_qgh]h�k_q_gby�ljm[hijh\h^Z��f2; 

 z ± qbkeh�ljm[hijh\h^h\��bkihevam_fuo�iZjZee_evgh� 

 J ± iehlghklv�g_nl_ijh^mdlZ��l�f3. 

Ijh^he`bl_evghklv� keb\Z� g_nl_ijh^mdlh\�� g_� lj_[mxsbo� ij_^\Zjb�
l_evgh]h�jZah]j_\Z��q_j_a�gb`gbc�keb\ghc�ijb[hj�pbkl_jgu�hij_^_eyxl�ih�
kj_^g_c�kdhjhklb�bkl_q_gby� 

ia
kjk

p
k  60

t
vF

q
t �

J\
 ,                                      (3.20) 

]^_� pq ± \f_klbfhklv�pbkl_jgu��l� 

\ ± dhwnnbpb_gl�k`Zlby�kljmb��hdheh������ 

       cF ± iehsZ^v�ihi_j_qgh]h�k_q_gby�keb\gh]h�hl\_jklby��f2; 

kjv ± kj_^gyy�kdhjhklv�bkl_q_gby�g_nl_ijh^mdlh\�ba�keb\gh]h�hl\_jklby��f�k� 

2

2
kj

gh
v M ,                                              (3.21) 

      M ± kj_^gbc�kdhjhklghc�dhwnnbpb_gl� ��������^ey�jZah]j_luo�\yadbo�fZl_�

jbZeh\ 950,|M ; 

       g ± mkdhj_gb_�k\h[h^gh]h�iZ^_gby��f�k2; 

       h ± \ukhlZ�klhe[Z�g_nl_ijh^mdlh\�\�pbkl_jg_��f� 
       J ± iehlghklv�g_nl_ijh^mdlZ��l�f3; 

     iat ± \j_fy�gZ�ih^]hlh\bl_evgu_�b�aZdexqbl_evgu_�hi_jZpbb��fbg� 

AgZy�\j_fy�gZeb\Z��keb\Z��pbkl_jg��fh`gh�hij_^_eblv�ijhimkdgmx�kih�
kh[ghklv�gZeb\guo�b�keb\guo�mkljhckl\� 

gk

p
p

6024

T

n
n

c�
 ,                                                (3.22) 

]^_� pn ± dhebq_kl\h�pbkl_jg��dhlhjh_�fh`gh�gZeblv��keblv��\�l_q_gb_�kmlhd� 

pnc ± qbkeh�pbkl_jg�\�h^ghc�ih^Zq_� 

 
Dhgljhevgu_�\hijhku 

��DZdb_�kj_^kl\Z�iZd_lbjh\Zgby�bkihevamxlky�^ey�lZjgh-rlmqguo�]jmah\? 
��DZdb_�fZrbgu�bkihevamxlky�^ey�nhjfbjh\Zgby�iZd_lh\? 
��OZjZdl_jbklbdZ�kdeZ^h\�^ey�ojZg_gby�lZjgh-rlmqguo�]jmah\� 
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��L_ogbq_kdb_�kj_^kl\Z�iZd_lbjh\Zgby�b�mkeh\by�jZaf_s_gby�lZjgh-rlmqguo�]jmah\�
gZ�kdeZ^Zo� 

�� I_j_qbkebl_� hkgh\gu_� kj_^kl\Z� f_oZgbaZpbb� i_j_]jmahqguo� jZ[hl� k� lZjgh-
rlmqgufb�]jmaZfb� 

��Ih�dZdbf�djbl_jbyf�\u[bjZxlky�]jmahaZo\Zlgu_�mkljhckl\Z? 
��Ijb\_^bl_� ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb�b� ojZg_gby� ^ey� lZjgh-rlmqguo�

]jmah\�djulh]h�ojZg_gby� 
8 Lj_[h\Zgby�d�kdeZ^Zf�^ey�jZaf_s_gby�ly`_eh\_kguo�b�^ebgghf_jguo�]jmah\� 
9 Lj_[h\Zgby�d�jZaf_s_gbx�ly`_eh\_kguo�b�^ebgghf_jguo�]jmah\�\�kdeZ^_� 
10 DZdb_� ih]jmahqgh-jZa]jmahqgu_� fZrbgu� bkihevamxlky� ^ey� i_j_]jmahqguo� b�

kdeZ^kdbo�jZ[hl�k�ly`_eh\_kgufb�b�^ebgghf_jgufb�]jmaZfb? 
11 HoZjZdl_jbamcl_�]jmahaZo\Zlgu_�mkljhckl\Z��j_dhf_g^m_fu_�^ey�ijbf_g_gby�ijb�

i_j_]jmahqguo�jZ[hlZo�k�ly`_eh\_kgufb�b�^ebgghf_jgufb�]jmaZfb� 
12 Ijb\_^bl_�ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb�^ebgghf_jguo�b�ly`_eh\_kguo�

]jmah\� 
13 K\hckl\Z�gZ\Zehqguo�gZkuiguo� ]jmah\�� \ebyxsbo�gZ� \u[hj� lbiZ� kdeZ^Z�b�

ih]jmahqgh-jZa]jmahqguo�fZrbg� 
14 DZdb_�lbiu�rlZ[_e_c�bkihevamxlky�^ey�ojZg_gby�gZ\Zehqguo�gZkuiguo�]jmah\" 
15 Mkeh\by�jZaf_s_gby�b�ojZg_gby�gZ\Zehqguo�gZkuiguo�]jmah\�gZ�kdeZ^Zo� 
16 DZdb_�ih]jmahqgh-jZa]jmahqgu_�fZrbgu�bkihevamxlky�^ey�\uiheg_gby�i_j_�

]jmahqguo�b�kdeZ^kdbo�jZ[hl�k�gZ\Zehqgufb�gZkuigufb�]jmaZfb? 
17 Ijb\_^bl_�hkgh\gu_�ko_fu�\uiheg_gby�i_j_]jmahqguo�jZ[hl�k�gZ\Zehqgufb�

gZkuigufb�]jmaZfb� 
18 >Zcl_�oZjZdl_jbklbdm�ihjhrdhh[jZaguo�b�iue_\b^guo�]jmah\�b�kihkh[u�bo�

i_j_\hadb�b�ojZg_gby� 
19 DZdb_� ih]jmahqgh-jZa]jmahqgu_�fZrbgu� bkihevamxlky� gZ� i_j_]jmahqguo� b�

kdeZ^kdbo�jZ[hlZo�k�ihjhrdhh[jZagufb�b�iue_\b^gufb�]jmaZfb? 
20 Lbih\u_�ko_fu�f_oZgbabjh\Zgghc�i_j_]jmadb�ihjhrdhh[jZaguo�b�iue_\b^�

guo�]jmah\� 
2��OZjZdl_jbklbdZ��mkeh\by�i_j_\hadb�b�ojZg_gby�a_jgh\uo�]jmah\� 
2��Lbiu�kdeZ^h\�^ey�ojZg_gby�a_jgh\uo�]jmah\� 
2��L_ogheh]bq_kdZy�ko_fZ�i_j_f_s_gby�a_jgh\uo�]jmah\�\�kdeZ^_�we_\Zlhjgh]h�

lbiZ� 
2��DZdb_�fZrbgu�b�mklZgh\db�bkihevamxlky�^ey�i_j_f_s_gby�a_jgh\uo�]jmah\? 
25 Ijb\_^bl_�ko_fu f_oZgbabjh\Zgghc�i_j_]jmadb�b�ojZg_gby�a_jgh\uo�]jmah\�

\�kdeZ^Zo�iZ\bevhggh]h lbiZ� 
26 GZah\bl_ k\hckl\Z�gZeb\guo�]jmah\ \ebyxsbo�gZ�\u[hj�lbiZ�kdeZ^Z. 
27 DZdb_�lbiu�kdeZ^h\�bkihevamxlky�^ey�ojZg_gby�gZeb\guo�]jmah\? 
28 Ijb\_^bl_�ko_fu�gZeb\Z��keb\Z�gZeb\guo�]jmah\� 
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4 :<LHF:LBA:PBY�I?J?=JMAHQGUO�J:;HL 
 

4.1 Hkgh\gu_�gZijZ\e_gby�Z\lhfZlbaZpbb 
 
Dhfie_dkgZy� f_oZgbaZpby� hk\h[h`^Z_l� q_eh\_dZ� hl� i_j_f_s_gby� bf�

]jmaZ��gh�g_�hk\h[h`^Z_l�hl�jmqguo�b�eh]bq_kdbo�hi_jZpbc�ih�mijZ\e_gbx�
fZrbgZfb��Wlh�� dZd�ijZ\beh��h^ghh[jZagu_�hi_jZpbb�� \uau\Zxsb_� mlhf�
e_gb_�djZgh\sbdh\�b� kgb`_gb_�bo�ijhba\h^bl_evghklb�d� dhgpm� kf_gu�gZ�
12±18 %. 
F_oZgbabjh\Zggu_� dhfie_dku�� \dexqZxsb_� jZaebqgu_� fZrbgu� b�

mkljhckl\Z�� lj_[mxl�ihklhyggh]h� kh]eZkh\Zgby�b�ih^^_j`Zgby�hij_^_e_g�
gh]h� j_`bfZ�� Jmqgh_� mijZ\e_gb_� \_kvfZ� aZljm^gbl_evgh��Lj_[m_lky� [hev�
rh_�dhebq_kl\h�i_jkhgZeZ� 
:\lhfZlbaZpby�iha\hey_l� 
± ih\ukblv�ijhba\h^bl_evghklv� 
± memqrblv�mkeh\by�ljm^Z� 
± h[_ki_qblv�hilbfbaZpbx�i_j_]jmahqguo�ijhp_kkh\� 
± ih\ukblv�khojZgghklv�]jmah\� 
± kgbablv�k_[_klhbfhklv�i_j_jZ[hldb� 
JZa\blb_� Z\lhfZlbaZpbb� b^_l� q_j_a� Z\lhfZlbaZpbx� jZ[hlu� hl^_evguo�

f_oZgbafh\��fZrbg��dhfie_dkh\�b�\�p_ehf�ko_fu� 
<�gZklhys__�\j_fy�ijbf_gy_lky�\�hkgh\ghf�Z\lhfZlbaZpby�djZgZfb��^b�

klZgpbhggh_�mijZ\e_gb_�ljxfgufb�b�\Z]hggufb�fZrbgZfb� 
Ijb�Z\lhfZlbaZpbb�hkms_kl\eyxlky� 
± Z\lhfZlbq_kdh_�mijZ\e_gb_�i_j_]jmahqgufb�fZrbgZfb� 
± dhgljhev�b�j_]mebjh\Zgb_�jZ[hlu�f_oZgbafh\� 
± Z\lhfZlbq_kdZy� [ehdbjh\dZ� b� aZsblZ�f_oZgbafh\� hl� i_j_]jmadb�� g_�

ijZ\bevgh]h�\dexq_gby�b�Z\Zjbc� 
± kb]gZebaZpby�b�l_e_gZ[ex^_gb_�aZ�jZ[hlhc�fZrbg�b�h[hjm^h\Zgby� 
± Z\lhfZlbq_kdbc�mq_l�ijhba\_^_gghc�jZ[hlu� 
>ey�Z\lhfZlbaZpbb�mijZ\e_gby�fZrbgZfb��i_j_]jmahqgufb�ijhp_kkZfb�

ijbf_gyxl�� 
± jZaebqgu_� ^Zlqbdb� b� dhgljhevgh-baf_jbl_evgu_� ijb[hju� ^ey� k[hjZ�

bgnhjfZpbb�h�jZkklhygbyo�i_j_f_s_gby�]jmaZ�b�f_oZgbafh\��mjh\g_�fZl_�
jbZeZ�\�[mgd_jZo��lhesbg_�kehy�]jmaZ�gZ�e_gl_��^Z\e_gbb�\ha^moZ�\�ljm[h�
ijh\h^_��dhgp_gljZpbb�kf_kb�\�ig_\fhmklZgh\dZo� 

± i_j_^Zxsb_�b�ijb_fgu_�mkljhckl\Z�b�dZgZeu�k\yab� 
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± mkljhckl\Z�^ey�gZdhie_gby��i_j_jZ[hldb�b�ZgZebaZ�bgnhjfZpbb�b�\u�
jZ[hldb�mijZ\eyxsbo�dhfZg^� 

± bkihegbl_evgu_�mkljhckl\Z-j_e_��k_j\hf_oZgbafu��i_j_dexqZl_eb� 
Ohjhrh�ih^^Zxlky�Z\lhfZlbaZpbb�fZrbgu�g_ij_ju\gh]h�ljZgkihjlZ�ih�

ke_^mxsbf�ijbqbgZf� 
± bf_xl�kljh]h�nbdkbjh\Zggu_�^\b`_gby�f_`^m�hij_^_e_ggufb�imgdlZfb� 
± ijZdlbq_kdb�ihklhyggmx�kdhjhklv�i_j_^\b`_gby�]jmaZ� 
± e_]dh�h[t_^bgyxlky�\�ihlhqgu_�ebgbb� 
GZb[hevrb_� keh`ghklb� \hagbdZxl�ijb� Z\lhfZlbaZpbb�jZ[hlu�[_aj_ev�

kh\h]h�ljZgkihjlZ��ih]jmaqbdb��l_e_`db�b�^j����Hgb�bf_xl�k\h[h^gh�\u[b�
jZ_fmx�ljZ_dlhjbx�i_j_f_s_gby��\�hij_^_e_gguo�ij_^_eZo�� 
:\lhfZlbaZpby� wnn_dlb\gZ� ijb� [hevrbo� b� mklhcqb\uo� ]jmahihlhdZo��

dh]^Z�g_h[oh^bfh�bkihevah\Zlv�mklZgh\db�\ukhdhc�ijhba\h^bl_evghklb� 
<� i_j\mx� hq_j_^v� ^he`gu� Z\lhfZlbabjh\Zlvky� i_j_]jmahqgu_� jZ[hlu��

dhlhju_�\j_^gu�b�hiZkgu�^ey�a^hjh\vy�ex^_c�b�lZf��]^_�mijZ\e_gb_�fZrb�
gZfb�fh`_l�\ua\Zlv�ikbobq_kdb_�i_j_]jmadb�q_eh\_dZ� 

 
4���:\lhfZlbaZpby�mijZ\e_gby�fZrbgZfb� 
      pbdebq_kdh]h�^_ckl\by 
 
Ijbf_gyxl�ke_^mxsb_�kbkl_fu�Z\lhfZlbq_kdh]h�mijZ\e_gby�djZgZfb� 
± Z\lhfZlbabjmxlky�hi_jZpbb�jZa]hgZ�lhjfh`_gby�we_dljhijb\h^h\�f_�

oZgbafh\�djZgZ� 
± \uiheg_gb_�ih�ijh]jZff_�hl^_evguo�pbdeh\� 
± \uiheg_gb_�ih�ijh]jZff_�]jmiiu�pbdeh\� 
± ijh]jZffbjh\Zggh_�\uiheg_gb_�hi_jZpbc�ih�iheghc�h[jZ[hld_�ljZgk�

ihjlguo�kj_^kl\� 
Ijhs_�Z\lhfZlbabjh\Zlv�jZ[hlm�fZrbg��g_�\uihegyxsbo�\jZsZl_evgu_�

^\b`_gby� �fhklh\hc� djZg�� dhaeh\hc� djZg��� =jmahaZo\Zlgu_� mkljhckl\Z�
^he`gu�[ulv� Z\lhfZlbq_kdbfb� �aZkljhidZ�[_a�mqZklby�q_eh\_dZ�iha\hey_l 
wdhghfblv� \j_fy� ��±�������<� gZklhys__� \j_fy� bf__lky�fgh]h� jZaebqguo�
Z\lhfZlbq_kdbo�aZo\Zlh\� 
?klv�kbkl_fu��iha\heyxsb_�g_�lhevdh�Z\lhfZlbabjh\Zlv��gh�b�hilbfb�

abjh\Zlv� jZ[hlm�fZrbg��Dhgljhebjmxlky� hilbfZevgu_� kdhjhklb� b� kh\f_�
s_gb_�^\b`_gbc� 
>ey� Z\lhfZlbq_kdh]h� mijZ\e_gby� i_j_^\b`_gb_f� ly]Zq_c�� we_dljhl_e_�

`_d�ih�fZjrjmlm�^\b`_gby�mdeZ^u\Zxl�dZ[_ev�b�ih^Zxl� lhd��FZ]gblgu_�
dZlmrdb�nbdkbjmxl�hldehg_gby�hl�fZjrjmlZ��b�ih^Z_lky�kb]gZe�gZ�baf_g_�
gb_�^\b`_gby��Bkihevamxlky�b�nhlhj_e_��j_Z]bjmxsb_�gZ�k\_lemx�ihehkm��
b^msmx�\^hev�ljZkku�^\b`_gby� 
>ey�\uiheg_gby�hl^_evguo�hi_jZpbc�gZ�i_j_]jmahqguo�jZ[hlZo�bkihev�

amxlky�jh[hlu�b�fZgbimeylhju� 
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<�kh\j_f_gguo�ljZgkihjlgh-kdeZ^kdbo�dhfie_dkZo�rbjhdh�bkihevamxl�
l_e_`db�k�Z\lhfZlbq_kdbf�mijZ\e_gb_f�^\b`_gby��QZklh�hgb�h[hjm^mxlky�
i_j_]jmahqgufb� fZgbimeylhjZfb�� Wlh� iha\hey_l� g_� lhevdh� i_j_f_sZlv�
]jmau�ih�aZ^Zgghfm�fZjrjmlm�d�hij_^_e_gguf�jZ[hqbf�ihabpbyf��gh�b�i_�
j_]jm`Zlv�bo��MijZ\e_gb_�l_e_`dZfb�hkms_kl\ey_lky�ijb�ihfhsb�jZaebq�
guo� gZijZ\eyxsbo� kbkl_f��D� gbf� hlghkylky� bg^mdlb\gu_�� bg_jpbhggu_��
hilbq_kdb_�� eZa_jgu_� b� ^j�� Ijb� bkihevah\Zgbb� l_e_`_d� k� bg^mdlb\guf�
mijZ\e_gb_f� ih^� ihehf� kdeZ^Z� \� ki_pbZevghc� ljZgr__� ijhdeZ^u\Zxl�
mijZ\eyxsbc� dZ[_ev�� ih� dhlhjhfm� ih^Zxl� k� hij_^_e_gghc� qZklhlhc� bf�
imevku� we_dljbq_kdh]h� lhdZ��<hdjm]� mijZ\eyxs_]h� dZ[_ey� \hagbdZ_l�fZ]�
gblgh_� ihe_�� dhlhjh_� \aZbfh^_ckl\m_l� k� we_dljhfZ]gblgufb� dZlmrdZfb��
jZkieh`_ggufb�gZ� l_e_`dZo��Ihke_^gb_�kh_^bg_gu�k�mijZ\eyxsbf�f_oZ�
gbafhf�l_e_`_d� 
Bg_jpbhggu_�mijZ\eyxsb_�kbkl_fu�hkgh\Zgu�gZ�ijbf_g_gbb�]bjhkdh�

iZ��Ex[h_�hldehg_gb_�hl�mklZgh\e_ggh]h�imlb�^\b`_gby�kha^Z_l�mkdhj_gb_��
gZijZ\e_ggh_� i_ji_g^bdmeyjgh� wlhfm� imlb�� qlh� \hkijbgbfZ_lky� ]bjhkdh�
ihf�b�ij_h[jZam_lky�\�dhjj_dlbjmxsb_�^_ckl\by k_j\hf_oZgbafZ�kbkl_fu�
mijZ\e_gby� 
<�hilbq_kdbo�b�eZa_jguo�gZijZ\eyxsbo�mkljhckl\Zo�ih�fZjrjmlm�^\b�

`_gby�l_e_`_d�mdeZ^u\Z_lky�ki_pbZevgZy�e_glZ�beb�gZghkblky�djZkdhc�iheh�
kZ��GZ�l_e_`d_�mklZgZ\eb\Zxl�baemqZl_ev�mevljZnbhe_lh\uo�emq_c�beb�eZa_j��
gZijZ\e_gguc�gZ�e_glm��JZaebqgh_�ih�ki_dljm�hljZ`_gb_�kqblu\Z_lky�b�ij_�
h[jZam_lky�\�kb]gZeu�mijZ\e_gby�gZijZ\e_gb_f�^\b`_gby�l_e_`_d�� 
<�gZklhys__� \j_fy� ihy\bebkv� gh\u_� jZajZ[hldb� \� wlhc� h[eZklb��LjZgk�

ihjlgh_� kj_^kl\h� kihkh[gh� ihdb^Zlv� knhjfbjh\Zgguc� gZijZ\eyxsbf� ijh�
\h^gbdhf�fZjrjml�� hldehgylvky� hl�g_]h� gZ�g_dhlhjh_� jZkklhygb_� b� \uihe�
gylv� lZf� khhl\_lkl\mxsb_� fZgbimeypbb� k� ]jmahf� �gZijbf_j�� ijbgbfZlv� b�
\u^Z\Zlv�ih^^hgu���Wlb�^_ckl\by�h[_ki_qb\Zxlky�ijb�ihfhsb�Z\lhghfgh]h�
[ehdZ� mijZ\e_gby� ^\b`_gb_f�� jZkiheh`_ggh]h� gZ� [hjlm� we_dljhl_e_`db� b�
\ha\jZsZxs_]h� __�gZ�ij_`gbc�fZjrjml��Ijb� lZdhf�ijbgpbi_� Z\lhghfgh]h�
ihbkdZ� imlb� ke_^h\Zgby�� hkms_kl\ey_fh]h� ljZgkihjlguf� kj_^kl\hf�� ljZkkZ�
i_j_f_s_gby�aZ^Z_lky�g_ihkj_^kl\_ggh�lhfm�beb�bghfm�ljZgkihjlghfm�kj_^�
kl\m�iml_f�__�gZ[hjZ�gZ�deZ\bZlmj_�[hjlh\h]h�mijZ\e_gby� 
>ey� mijZ\e_gby� dhfie_dlh\sbdZfb� ]jmah\�� i_j_^\b]Zxsboky� f_`^m�

kl_eeZ`Zfb�� bkihevamxl� ijh]jZffgh_� mijZ\e_gb_�� dhlhjh_� iha\hey_l�
mijZ\eylv�fZrbghc�g_�lhevdh�\�]hjbahglZevghf�gZijZ\e_gbb��gh�b�aZ^Z\Zlv�
gm`gmx� \ukhlm� __� ih^t_fghfm� mkljhckl\m� \� \_jlbdZevghf� iheh`_gbb��
GZqZeh�^\b`_gby�b�hklZgh\dZ��ih\hjhlu��^\b`_gby�\\_jo�b \gba�ieZlnhjfu�
b�__�hklZgh\dZ�gZ�lj_[m_fhc�\ukhl_�hkms_kl\eyxlky�Z\lhfZlbq_kdb��Hi_jZ�
lhj� lhevdh� mijZ\ey_l� ^ebl_evghklvx� hklZgh\hd�� k\yaZgguo� k� ijhp_kkhf�
\aylby�b�mdeZ^db�]jmaZ��?keb�hg�g_�khh[sZ_l��qlh�fh`gh�^\b]Zlvky��fZrbgZ�
g_�ljhg_lky�k�aZ^Zggh]h�imgdlZ� 
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Kms_kl\m_l� iheghklvx� Z\lhfZlbq_kdh_� mijZ\e_gb_� \k_f� ijhp_kkhf�� 
<�wlhf�kemqZ_�kbkl_fZ�bkdexqZ_l�hi_jZlhjZ��\f_klh�g_]h�fZrbgZ�h[hjm^m�
_lky�jZaebqgh]h�\b^Z�ijbkihkh[e_gbyfb�^ey�aZ]jmadb�b�jZa]jmadb�]jmah\hc�
ieZlnhjfu��<k_�hi_jZpbb�ijhba\h^ylky�kh]eZkgh�aZ^Zgghc�ijh]jZff_� 
GZ�g_dhlhjuo�ih]jmaqbdZo��ba]hlh\e_gguo�\�KR:��ijbf_g_gZ�nhlhdh�

ibjmxsZy� kbkl_fZ��h[_ki_qb\ZxsZy�\hafh`ghklv�\h^bl_ex�hkms_kl\eylv�
^bklZgpbhgguc�hkfhlj�]jmaZ�b�f_klZ�_]h�jZaf_s_gby�^ey�khdjZs_gby�\j_�
f_gb�b�ljm^h_fdhklb�ljZgkihjlghc�jZ[hlu� Kb]gZeu�k�\b^_hdZf_ju�\u\h�
^ylky�gZ�wdjZg�fhgblhjZ��mklZgh\e_ggh]h�gZ�ih]jmaqbd_� 
GZ�ih]jmaqbdZo��ba]hlh\ey_fuo�nbjfhc�©&XOH�&RQWUROV�/WGª��<_ebdh[jb�

lZgby��� mklZgh\e_gh� jZ^bhh[hjm^h\Zgb_�� dhlhjh_� iha\hey_l� h[_ki_qb\Zlv�
Z\lhfZlbq_kdmx�i_j_^Zqm�^Zgguo�hl�p_gljZevgh]h�imevlZ�mijZ\e_gby�\h^b�
l_ex�ih]jmaqbdZ�� 
<behqguc� ih]jmaqbd� fh^_eb� ©0LQL� %LVRQª� hkgZs_g� \b^_hmkljhckl\hf�

^ey� ijb_fZ� aZdh^bjh\Zgghc� dhfZg^ghc� bgnhjfZpbb� gZ� \uiheg_gb_� ljZg-
kihjlgh-kdeZ^kdbo�hi_jZpbc��gZijbf_j��\aylv�ih^^hg�k�]jmahf�\�h^ghf�f_�
kl_�b�i_j_f_klblv� \� ^jm]h_���DhfZg^u� \u^Zxlky� dhfivxl_jhf�� dhgljheb�
jmxsbf ljZgkihjlgh-kdeZ^kdb_�ijhp_kku�gZ�^Zgghf�mqZkld_��������� 
>ey�aZ]jmadb�b�jZa]jmadb�dhg\_c_jguo�kbkl_f�\�kdeZ^Zo��ih^Zqb�ihjh`�

gbo�ih^^hgh\�� lZju��miZdh\hqguo�fZl_jbZeh\�bkihevam_lky� ljZgkihjlbjm�
xsZy�kbkl_fZ� ©Kijml-�ª��Hg�khklhbl�ba�^\mo�fZgbimeylhjh\��i_j_f_sZx�
sboky� ih� ljZgkihjlghc� j_evkh\hc� ljZkk_�� b� mkljhckl\Z� mijZ\e_gby�� Ih�
ke_^g__� bf__l� imevl�� k� ihfhsvx� dhlhjh]h� ijh]jZffguf� iml_f� aZ^Zxlky�
ljZgkihjlgu_� hi_jZpbb� b� j_`bfu� jZ[hlu�f_oZgbafh\�� =jmahih^t_fghklv�
fZgbimeylhjZ�± ����d]��kdhjhklv�i_j_^\b`_gby�± ����f�k� 
>bklZgpbhggh_�mijZ\e_gb_�f_oZgbafZfb�b�h[hjm^h\Zgb_f�djZgh\�fh`�

gh�hkms_kl\blv�ijb�ihfhsb�i_j_ghkgh]h�imevlZ��Ijbf_g_gb_�i_j_ghkgh]h�
imevlZ�ih\urZ_l�lhqghklv�\uiheg_gby�jZ[hl�ijb�aZo\Zl_�beb�hl^Zq_�]jmaZ��
beb�lhqghc�ihkZ^d_�gZ�f_klh�_]h�mklZgh\db�ijb�ih]jmad_-\u]jmad_��[eZ]h�
^Zjy�lhfm��qlh�djZgh\sbd�gZoh^blky�\�g_ihkj_^kl\_gghc�[ebahklb�hl�]jmaZ� 
Ijb�agZqbl_evghf�m^Ze_gbb�imevlZ�mijZ\e_gby�hl�f_klZ�jZ[hlu��Z�lZd`_�

ijb� i_j_f_s_gbb� fZrbgu� gZ� [hevrb_� jZkklhygby� ijbf_gy_lky� kbkl_fZ�
mijZ\e_gby�f_oZgbafZfb�ih�jZ^bh��MijZ\e_gb_�djZghf�k� a_feb�hkms_kl\�
ey_lky�ihjlZlb\guf�jZ^bhi_j_^Zlqbdhf��jZ^bmk�^_ckl\by�dhlhjh]h�khklZ\�
ey_l����f�b�[he__� 
Ijb� ^bklZgpbhgghf� mijZ\e_gbb� b� hkh[_ggh� ijb� jZ^bhmijZ\e_gbb ^ey�

gZ[ex^_gby�aZ�jZ[hlhc�djZgh\�b�i_j_f_s_gb_f�]jmaZ�ijbf_gyxl�ijhfur�
e_ggu_�l_e_\babhggu_�mklZgh\db�k�ijh\h^ghc�k\yavx�beb�jZ^bhk\yavx�gZ�
fbdjh\hegZo��I_j_^Zxsmx� l_e_\babhggmx� dZf_jm�mklZgZ\eb\Zxl�m�f_klZ�
jZ[hlu��Z�ijb_fgmx�± m�imevlZ�mijZ\e_gby� 
:\lhfZlbq_kdh_�ijh]jZffgh_�mijZ\e_gb_�djZgZfb�k�f_oZgbafZfb�\jZs_�

gby�b�baf_g_gby�\ue_lZ�klj_eu�hkms_kl\ey_lky�iml_f�mklZgh\db�gZ�f_oZgba�
fZo�djZgh\�dhg_qguo�\udexqZl_e_c��Z\lhfZlbq_kdb�beb�^bklZgpbhggh�j_]m�
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ebjm_fuo�\�aZ\bkbfhklb�hl�ijhc^_ggh]h�imlb�beb�m]eZ�ih\hjhlZ�djZgZ��:\�
lhfZlbq_kdh_�ijh]jZffgh_�mijZ\e_gb_�wlbfb�djZgZfb�[he__�keh`gh�b�ihdZ�
bf__l�h]jZgbq_ggh_�ijbf_g_gb_�gZ�ihjlZevguo�b�[Zr_gguo�djZgZo� 
DjmighlhggZ`gu_� dhgl_cg_ju� i_j_]jm`Zxlky� k� ihfhsvx� Z\lhfZlbq_�

kdbo� aZo\Zlh\� �kij_^_jh\��� jZkkqblZgguo� gZ� jZ[hlm� k� dhgl_cg_jZfb� �K�
��KK���Wlbfb�Z\lhfZlbq_kdbfb�aZo\ZlZfb�h[hjm^h\Zgu�djZgu�DD-����DD-25, 
DD-������DD-����dhlhju_�khklZ\eyxl�hkgh\ghc�iZjd�IJF�ijb�jZ[hl_�k�wlbf�
]jmahf��Dhgkljmdpby�aZo\ZlZ�iha\hey_l�mklZgh\blv�^Zlqbdb�\_kZ�dhgl_cg_jZ�
b�h]jZgbqbl_ev�]jmahih^t_fghklb��DjZg�DD-���kgZ[`_g�^\mfy�kij_^_jZfb��
h^bg�ba�dhlhjuo�jZkkqblZg�gZ�jZ[hlm�k���- b���-lhggufb�dhgl_cg_jZfb��Z�
^jm]hc�± k���-lhggufb�dhgl_cg_jZfb�� 
>ey� Z\lhfZlbabjh\Zgghc� i_j_]jmadb� jmehgh\� [mfZ]b� b� f_lZeebq_kdbo�

kebldh\�gZ�djZgh\hc� l_e_`d_�fhklh\uo b�dhaeh\uo� djZgh\�mklZgZ\eb\Zxl�
l_e_kdhibq_kdb_� dhehggu� k� de_s_\uf� aZo\Zlhf�� MijZ\e_gb_� aZo\Zlguf�
mkljhckl\hf� hkms_kl\ey_lky� ba� dZ[bgu� fZrbgbklZ� beb� ^bklZgpbhggh� k�
imevlZ�mijZ\e_gby� 

 
4���:\lhfZlbaZpby�mijZ\e_gby�fZrbgZfb� 
      g_ij_ju\gh]h�^_ckl\by 
 
Ihemqbeb� jZkijhkljZg_gb_� dhg\_c_jgu_� mklZgh\db�� khklhysb_� ba� g_�

kdhevdbo�dhg\_c_jh\��we_\Zlhjh\��[mgd_jh\�� aZl\hjh\��iblZl_e_c��i_j_kui�
guo�maeh\��k[jZku\Zxsbo�l_e_`_d� 
Kbkl_fZ�Z\lhfZlbaZpbb�dhg\_c_jguo�mklZgh\hd�ij_^mkfZljb\Z_l� 
± Z\lhfZlbaZpbx�imkdZ�b�hklZgh\db�\k_o�dhg\_c_jh\�b�mkljhckl\�\�g_h[�

oh^bfhc�ihke_^h\Zl_evghklb��hl�f_klZ�\u]jmadb�d�f_klm�ih]jmadb�� 
± [ehdbjh\dm� b� aZsblm� hl� g_ijZ\bevgh]h� \dexq_gby�� i_j_]jmadb�� ih�

\j_`^_gby�b�koh^Z�e_glu��aZ\ZeZ�i_j_kuiguo�\hjhghd� 
± kb]gZebaZpbx�h�gZqZe_�b�dhgp_�jZ[hlu��iheh`_gbb�hl^_evguo�Z]j_]Z�

lh\��g_ghjfZevghc�jZ[hl_�maeh\��kl_i_gb�aZ]jmadb�_fdhkl_c� 
:\lhfZlbabjh\Zggh_�mijZ\e_gb_�kbkl_fZfb�dhg\_c_jh\�hkms_kl\ey_lky�

k� h^gh]h�p_gljZevgh]h�imgdlZ� k�bkihevah\Zgb_f�fg_fhko_fu� �\uk\_qb\Z�
gby�fZjrjmlZ�i_j_f_s_gby�]jmaZ�� 
AZimkd�dhg\_c_jghc�ebgbb�hkms_kl\ey_lky�\�ihke_^h\Zl_evghklb��h[jZl�

ghc� ^\b`_gbx� ]jmaZ�� Z� ijb� hklZgh\d_� \� gZqZe_� hldexqZ_lky� iblZxs__�
mkljhckl\h�b�^Ze__�ihke_^h\Zl_evgh�dhg\_c_ju�ih�f_j_�hk\h[h`^_gby�bo�hl�
]jmaZ� 
GZ^_`ghklv� jZ[hlu� dhg\_c_jghc� ebgbb� h[_ki_qb\Z_lky� ijbf_g_gb_f�

kj_^kl\�aZsblu�b�dhgljhey� 
± aZ\ZeZ�\�i_j_]jmahqguo�maeZo� 
± kZfhp_gljbjmxsboky�jhebdh\uo�hihj� 
± f_oZgbafh\�hqbkldb�e_gl�hl�]jmaZ� 
± Z\lhfZlbq_kdbo�gZly`guo�klZgpbc� 

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 188 

Ijb� Z\lhfZlbaZpbb� mijZ\e_gby� ig_\fZlbq_kdbfb� mklZgh\dZfb� h[_ki_�
qb\Zxl� 

± ih^^_j`Zgb_�hilbfZevghc�dhgp_gljZpbb�kf_kb�b�i_j_iZ^Z�^Z\e_gby� 
± Z\lhfZlbq_kdh_�mijZ\e_gb_�we_dljhijb\h^Zfb�\ha^moh^m\guo�fZrbg��

rexah\uo�aZl\hjh\� 
± mijZ\e_gb_�b�dhgljhev�aZ�jZ[hlhc�[mgd_jh\��kbehkh\� 
± Z\lhfZlbq_kdh_�i_j_f_s_gb_�aZ[hjguo�hj]Zgh\�b�juoebl_evguo�mkljhckl\� 
MijZ\e_gb_� ijhba\h^blky� gZ� hkgh\_� kjZ\g_gby� iZjZf_ljh\� jZ[hlu� b�

jZkq_lguo�hilbfZevguo�b� \u^Zqb� dhfZg^�gZ�bkihegbl_evgu_�f_oZgbafu��
dhlhju_�\dexqZxl�l_�beb�bgu_�mkljhckl\Z��j_]mebjmxsb_�iehlghklv�kf_�
kb��^Z\e_gb_�\�ljm[hijh\h^Zo� 
Ijb�Z\lhfZlbaZpbb�mijZ\e_gby�jZ[hlhc�]b^jhi_j_]jm`Zl_ey�ih^^_j`b�

\Z_lky�hilbfZevgZy�dhgkbkl_gpby�imeviu��qlh�h[_ki_qb\Z_l�mklhcqb\mx�b�
\ukhdhijhba\h^bl_evgmx� jZ[hlm� mklZgh\db��< aZ\bkbfhklb� hl� dhgkbkl_g�
pbb�j_]mebjm_lky�ih^ZqZ�\h^u�^ey�jZafu\Z�]jmaZ� 
:\lhfZlbabjh\Zggh_� ^bklZgpbhggh_� mijZ\e_gb_� dhg\_c_jZfb� b� we_\Z�

lhjZfb� ij_^mkfZljb\Z_l� imkd� b� hklZgh\dm� dhg\_c_jgh-we_\Zlhjghc� ebgbb�
ihkj_^kl\hf� gZ`Zlby� dghidb� imevlZ� mijZ\e_gby�� Z� lZd`_� Z\lhfZlbq_kdh_�
j_]mebjh\Zgb_�b� dhgljhev� aZ�ijZ\bevghklvx�jZ[hlu�\k_o� a\_gv_\�ebgbb� \�
khhl\_lkl\bb�k�mklZgh\e_gguf�j_`bfhf�bo�jZ[hlu� 
>ey� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� ijhba\h^bl_evghklb� dhg\_c_jh\�

bkihevamxlky� [_kdhglZdlgu_� _fdhklgu_� ^Zlqbdb�� jZkiheZ]Z_fu_� ih^ ]jm�
`_ghc�\_l\vx�dhg\_c_jZ��dhlhju_�k�baf_g_gb_f�gZebqby�kehy�]jmaZ�gZ�e_g�
l_�ih^Zxl�bfimevk� aZ]jmahqghfm�mkljhckl\m�gZ�m\_ebq_gb_�beb�mf_gvr_�
gb_�ih^Zqb�]jmaZ�� 
>ey�j_]mebjh\Zgby�iheh`_gby�e_glu�gZ�dhg\_c_j_�b�__�p_gljbjh\Zgby��

djhf_�p_gljbjmxsbo�hihj��ijbf_gy_lky�p_gljbjmxs__�mkljhckl\h�kh�ke_�
^ys_c�kbkl_fhc�iheh`_gby�e_glu�gZ�dhg\_c_j_� Ijb�koh^_�\�klhjhgm�e_glZ�
i_j_f_sZ_l�^_ne_dlhjguc�jhebd�ke_^ys_c�kbkl_fu��dhlhjuc�q_j_a�juqZ`�
gmx�kbkl_fm�^_ckl\m_l�gZ�rlhd�ahehlgbdZ��i_j_f_sZy�_]h�ba�g_cljZevgh]h�
iheh`_gby� \� lm� beb� ^jm]mx� klhjhgm�� b� ih^� ^_ckl\b_f� ]b^jhijb\h^Z� hkm�
s_kl\ey_lky�ih\hjhl� jhebdhhihj�b� \ha\jZs_gb_� e_glu� \�p_gljZevgh_�ih�
eh`_gb_��Ijb�h[ju\_�e_glu�__�\_l\v�ih\bkZ_l��jhebd��\dexq_gguc�\�p_iv��
ih^� \ebygb_f� kh[kl\_ggh]h� \_kZ� himkdZ_lky� b� jZaju\Z_l� p_iv�� hldexqZy�
we_dljh^\b]Zl_ev�� 
>ey�mijZ\e_gby�b�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�aZ]jmahqguo�b�jZa]jm�

ahqguo� mkljhckl\� b� dhgljhey� mjh\gy� aZiheg_gby� [mgd_jguo� b� kbehkguo�
mklZgh\hd�ijbf_gyxl�jZaebqgu_�^Zlqbdb� 
>ey� dhgljhey� aZ]jmadb� ijbf_gyxl� lZd`_� Z\lhfZlbq_kdh_� hlf_jb\Zgb_�

]jmaZ�k�ihfhsvx�dhg\_c_jguo�\_kh\��ih�ihdZaZgbx�dhlhjuo�\dexqZxl�dhg�
\_c_j�beb�iblZl_ev�ihke_�ijhimkdZ�hij_^_e_ggh]h�dhebq_kl\Z�]jmaZ�� 
GZb[he__�kms_kl\_ggufb�we_f_glZfb�l_ogbq_kdbo�kj_^kl\�Z\lhfZlbaZ�

pbb�y\eyxlky�kbkl_fu�Z\lhfZlbq_kdh]h�mijZ\e_gby��K:M�� 
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<hajZklZxs__�bkihevah\Zgb_� \�K:M�ih^t_fgh-ljZgkihjlguo�fZrbg�b�
dhg\_c_jh\, [hjlh\uo�fbdjhijhp_kkhjh\�� Z� lZd`_�rbjhdh]h� ki_dljZ� dhf�
ivxl_jh\ ^Zxl�\hafh`ghklv�kha^Z\Zlv�dhgkljmdpbb�\ukhdhwdhghfbqguo�b�
gZ^_`guo� K:M� \k_fb� lbiZfb� IJF� \� kn_j_� ih]jmahqgh-jZa]jmahqguo� b�
ljZgkihjlguo�jZ[hl��kha^Zgb_�dhfie_dkgh-Z\lhfZlbabjh\Zgguo�LKD�� 
I�j b���Z�\�l�h�f�Z�l�b�q�_�k�d�h�f���m�i�j�Z�\�e�_�g�b�b�f_`^m�f_oZgbafZfb�

IJF�b�hj]Zghf�mijZ\e_gby�h[jZamxlky�h[jZlgu_�k\yab��k�ihfhsvx�dhlh�
juo�dhgljhebjm_lky�khklhygb_�h[t_dlZ��b�i_j_^Zxlky� k\_^_gby�h�iZjZf_l�
jZo�mijZ\ey_fh]h�ijhp_kkZ� 
<�aZ\bkbfhklb�hl�ijh^he`bl_evghklb�jZ[hlu�IJF�ih�Z\lhfZlbq_kdhfm�

pbdem�\u^_eyxl�^\Z�deZkkZ�kbkl_f: ^bkdj_lgh]h�b�g_ij_ju\gh]h�Z\lhfZlb�
q_kdh]h�mijZ\e_gby��<�i_j\hf�kemqZ_�ijh]jZffZ�aZ^Z_lky�gZ�dhjhldbc�ijh�
f_`mlhd�\j_f_gb�b�ijb�baf_g_gbb�iZjZf_ljh\�jZ[hq_]h�pbdeZ�ijhbkoh^bl�
__�dhjj_dlbjh\dZ�gZ�imevl_�mijZ\e_gby�hi_jZlhjhf� 
<h�\lhjhf�kemqZ_�ijh]jZffZ� aZ^Z_lky�b�hljZ[Zlu\Z_lky�\� l_q_gb_�ijh�

^he`bl_evgh]h�i_jbh^Z�\j_f_gb�[_a�\f_rZl_evkl\Z�hi_jZlhjZ�� 
G_ij_ju\gh_� Z\lhfZlbq_kdh_� mijZ\e_gb_� mki_rgh� hkms_kl\eyxl� dhf�

ivxl_jZfb, \�qZklghklb, [hjlh\ufb�fbdjhijhp_kkhjZfb� 
D� kZfhgZkljZb\Zxsbfky�hlghkylky� kbkl_fu�hilbfZevgh]h�mijZ\e_gby��

kihkh[gu_�j_Zebah\u\Zlv�gZbemqrb_�k�lhqdb�aj_gby�aZljZl�\j_f_gb�b�ljm�
^h\uo�j_kmjkh\��wg_j]bb�b�wdkiemZlZpbhgguo�jZkoh^h\�iZjZf_lju�ijhp_k�
kZ��kdhjhklv��mkdhj_gb_��fhf_gl�b�l��^� 
DhfZg^u�mijZ\e_gby�b�h[f_g�bgnhjfZpb_c�f_`^m�hj]Zghf�b�h[t_dlhf�

mijZ\e_gby�� Z� lZd`_�f_oZgbafZfb�IJF� hkms_kl\eyxlky�ih�fgh]hijh\h^�
guf�ebgbyf�k\yab�beb�k�miehlg_gb_f�dZgZeh\�k\yab�eb[h�k�bkihevah\Zgb_f�
kbkl_f�l_e_f_oZgbdb��<�i_j\hf�kemqZ_�dZ`^hc�dhfZg^_�khhl\_lkl\m_l�nb�
abq_kdZy�ebgby�k\yab��\h�\lhjhf�ijb�ihfhsb dh^bjmxsbo�b�^_dh^bjmxsbo�
mkljhckl\�i_j_^Zxl�dhfZg^u��b�h[f_gb\Zxlky�bgnhjfZpb_c��ih�ijh\h^Zf��
qbkeh� dhlhjuo�f_gvr_�qbkeZ� dhfZg^��DhfZg^u� mijZ\e_gby�fh]ml�i_j_^Z�
\Zlvky�[_a�ijh\h^h\��ih jZ^bhdZgZeZf�� k�ihfhsvx�bgnjZdjZkgh]h�baemq_�
gby� beb� eZa_jh\�� dhlhju_� oZjZdl_jbamxlky� ijZdlbq_kdb� g_ h]jZgbq_gghc�
ijhimkdghc�kihkh[ghklvx� 
Khq_lZgb_f� l_e_f_oZgbq_kdh]h�b� Z\lhfZlbq_kdh]h� mijZ\e_gby� kha^Zxl�

kbkl_fu� l_e_Z\lhfZlbq_kdh]h� mijZ\e_gby�� dhlhju_�gZoh^yl� \kz [he__�rb�
jhdh_�b�wnn_dlb\gh_�ijbf_g_gb_�ijb�]jmiih\hf�mijZ\e_gbb�IJF� 
<�aZ\bkbfhklb�hl�lbiZ�l_ogbq_kdbo�kj_^kl\��ijbf_gy_fuo�^ey�ihkljh_-

gby�K:M��jZaebqZxl� ljb�deZkkZ�kbkl_f��pbnjh\u_��ZgZeh]h\u_�b�ZgZeh]h-
pbnjh\u_��GZb[he__�ijh]j_kkb\gu�\�wlhf�hlghr_gbb�K:M��ihkljh_ggu_�k�
bkihevah\Zgb_f�fbdjhijhp_kkhjghc�l_ogbdb� 
Ih]jmahqgh-jZa]jmahqgu_� hi_jZpbb�� Z\lhfZlbabjm_fu_� k� ihfhsvx�

K:M�� \� aZ\bkbfhklb�hl�bo�nbabq_kdhc�ijbjh^u�ih^jZa^_eyxl�gZ� ke_^mx�
sb_�]jmiiu� 
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± \gmljbpbdeh\u_�hi_jZpbb�fZrbg�i_jbh^bq_kdh]h�^_ckl\by��Z^j_kh\Z�
gb_�� khjlbjh\dZ� beb� h[t_^bg_gb_� ]jmahihlhdh\� ih� jZaebqguf� ijbagZdZf�
�fZkkZ��nhjfZ��]Z[Zjblu��p\_l��]_h]jZnbq_kdb_�gZagZq_gby��� 

± aZo\Zl�b�hk\h[h`^_gb_�]jmah\�� 
± \kihfh]Zl_evgu_�hi_jZpbb� �[ehdbjh\dZ� we_f_glh\�IJF��ih^ZqZ� Z\Z�

jbcguo� b� ij_^mij_^bl_evguo� kb]gZeh\�� k\_lh\Zy� kb]gZebaZpby��� ij_^hl�
\jZsZxsb_�Z\Zjbcgu_�kblmZpbb� 
H[t_dlZfb�Z\lhfZlbq_kdh]h�mijZ\e_gby�y\eyxlky�IJF�i_jbh^bq_kdh]h�

b�g_ij_ju\gh]h�^_ckl\by��\�lhf�qbke_�[mjhnj_a_jgu_�fZrbgu��\b[jhjuo�
ebl_eb��bg_jpbhggu_�jZa]jmahqgu_�fZrbgu��[mgd_jZ��kbehku��j_a_j\mZju��
iZd_lhnhjfbjmxsb_�b�iZd_lhjZa[hjhqgu_�fZrbgu� 

 

4���:\lhfZlbabjh\Zggu_�kdeZ^u 
 

:\lhfZlbabjh\Zggu_�kdeZ^u�^ey�rlmqguo�]jmah\�bf_xl�jZaebqgu_�kb�
kl_fu�i_j_f_s_gby�b�ojZg_gby�]jmah\� 

± k�bkihevah\Zgb_f�kl_eeZ`_c� 
± dhg\_c_jgu_�kl_eeZ`b� �g_kdhevdh�yjmkh\�dhg\_c_jh\��gZ�dhlhju_�ih�

^Z_lky�]jma�k�fZ]bkljZevgh]h�dhg\_c_jZ�lhedZl_e_f�� 
± ]jZ\blZpbhggu_�gZdhibl_eb��jZ[hlZ�ih]jmaqbdZ�ih�aZ^Zgghc�ijh]jZff_�� 
± k�ih^\_kgufb�lhedZxsbfb�dhg\_c_jZfb��]jma�ojZgblky�gZ�ih^\_kguo�

imlyo�� 
± Z\lhfZlbabjh\Zggu_�djZgu-rlZ[_e_ju�kh�kl_eeZ`guf�ojZg_gb_f� 
MijZ\e_gb_� jZ[hlhc� Z\lhfZlbabjh\Zgguo� kdeZ^h\� hkms_kl\eyxl� k� ih�

fhsvx�dhfivxl_jZ. 
:\lhfZlbabjh\Zgguc kdeZ^u�^ey�gZ\Zehqguo�]jmah\�mkljZb\Zxl�\�\b^_�

kbehkguo�b�[mgd_jguo�_fdhkl_c��Wlb�kdeZ^u�h[hjm^mxlky�kbkl_fhc�^Zlqb�
dh\�^ey�dhgljhey� aZ�gZdhie_gb_f�b�hihjh`g_gb_f�_fdhkl_c��kbkl_fhc�Z\�
lhfZlbaZpbb�jZ[hlu�dhg\_c_jh\��we_\Zlhjh\��k[jZku\Zxsbo�l_e_`_d��ig_\�
fhmklZgh\hd��aZl\hjh\��iblZl_e_c� 
:\lhfZlbabjh\Zgguc kdeZ^ lZjgh-rlmqguo� ]jmah\ �jbkmghd� ���, Z) 

ij_^mkfZljb\Z_l�i_ji_g^bdmeyjgh_�jZkiheh`_gb_�kl_eeZ`_c�hlghkbl_evgh�
hkb�kdeZ^Z��Z�`_e_agh^hjh`guc�b�Z\lhfh[bevguc�njhglu�jZkiheZ]Zxl�gZ�
ijhlb\hiheh`guo�klhjhgZo�a^Zgby��Jh[hl�beb�ih]jmaqbd�k�Z\lhfZlbq_kdbf�
mijZ\e_gb_f�1 ih^Z_l�]jmau�ba�\Z]hgZ�gZ�gZdhibl_evgmx�iehsZ^dm�2��Fh�
klh\hc� djZg-rlZ[_e_j� 4 i_j_^Z_l� ]jmau� ^ey� ojZg_gby� gZ� kl_eeZ`b� 3 beb�
g_ihkj_^kl\_ggh�^ey�aZ]jmadb�Z\lhfh[be_c��MijZ\e_gb_�djZghf�^bklZgpb�
hggh_, k�imevlZ��<�kdeZ^_�ij_^mkfhlj_gZ�iehsZ^dZ�5 ^ey�hkfhljZ��ijh\_jdb��
i_j_miZdh\db��ih^[hjdb�hl^_evguo�]jmah\� Wlhl�\ZjbZgl�ieZgbjh\db�iha\h�
ey_l�ihemqblv�ijhklu_�b�wnn_dlb\gu_�ko_fu�]jmahihlhdh\�\�kdeZ^_��m^h[_g�
^ey� i_j_]jmahqguo� jZ[hl� ih� ijyfhfm� \ZjbZglm� ©\Z]hg ± Z\lhfh[bevª [_a�
ijhf_`mlhqgh]h� kdeZ^bjh\Zgby�� <lhjhc� \ZjbZgl� �jbkmghd� ����� [�� ij_^m�
kfZljb\Z_l�ijh^hevgh_� jZkiheh`_gb_� kl_eeZ`_c��`_e_agh^hjh`gh]h�b� Z\�
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lhfh[bevgh]h� ]jmah\uo� njhglh\�� =jma� ba� \Z]hgh\� jh[hlhf� 1 ih^Z_lky� gZ�
gZdhibl_evgmx� iehsZ^dm� 2�� >Ze__� ih]jmaqbd� 3 ih^Z_l� ]jmau� gZ� gZdhib�
l_evgmx�iehsZ^dm� 4 m� kl_eeZ`_c� 5 beb�^ey�ijyfhc�i_j_]jmadb� \� Z\lhfh�
[bev� A^_kv�lZd`_�ij_^mkfhlj_gZ�iehsZ^dZ�11 ^ey�hkfhljZ�b�i_j_miZdh\db�
]jmah\�� 

 
Jbkmghd�����± Ko_fu�ieZgbjh\db�Z\lhfZlbabjh\Zgguo�k_dpbc� 

ljZgkihjlgh-kdeZ^kdbo�dhfie_dkh\: 
Z ± k�fhklh\ufb�djZgZfb-rlZ[_e_jZfb��[ ± kh�kl_eeZ`gufb�djZgZfb-rlZ[_e_jZfb� 

 

Ijb� ijh^hevghf� jZkiheh`_gbb� kl_eeZ`_c� ihemqZ_lky� [he__� keh`gZy�
l_ogheh]bq_kdZy� p_iv� �f_gy_lky� gZijZ\e_gb_� ]jmahihlhdZ�� m\_ebqb\Z_lky�
qbkeh� i_j_]jmahd� ]jmaZ� \� kdeZ^_���K� ^jm]hc� klhjhgu�� lZdh_� jZkiheh`_gb_�
kl_eeZ`_c� iha\hey_l� j_Zebah\Zlv� g_ljZ^bpbhggh_� jZkiheh`_gb_� Z\lhfh�
[bevgh]h�]jmah\h]h�njhglZ�k�lhjpZ�kdeZ^Z��kf��jbkmghd������[���LZdh_�jZkih�
eh`_gb_�\hafh`gh�b�ijb�bkihevah\Zgbb�fhklh\uo�djZgh\-rlZ[_e_jh\��H^�
gZdh�\�wlhf�kemqZ_�ijb�h^ghc�b�lhc�`_�rbjbg_�kdeZ^Z�[m^_l�f_gvr_�bgl_g�

Z) 

[) 
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kb\ghklv� aZ]jmadb� Z\lhfh[be_c�� Kl_eeZ`guc� rlZ[_e_j� 6 beb� fhklh\hc�
djZg-rlZ[_e_j�7 ih^Z_l�kh�kl_eeZ`_c�5 ]jmau�gZ�gZdhibl_evgmx�iehsZ^dm�
9��Z�aZl_f�jh[hlhf�5 aZ]jm`Z_l�\�Z\lhfh[bev�10. 
<ZjbZglu�ieZgbjh\db�Z\lhfZlbabjh\Zgguo�kdeZ^kdbo�k_dpbc�^ey�lZjgh-

rlmqguo� ]jmah\� k� dhg\_c_jZfb� b� Z\lhfZlbq_kdbf� Z^j_kh\Zgb_f� ]jmah\�
ij_^klZ\e_gu�gZ�jbkmgd_������GZ�ko_f_� ©Zª�dhg\_c_jgZy�ebgby��khklhysZy�
ba�k_dpbc�4, 10, 11 b�15 jZkiheh`_gZ�ih�i_jbf_ljm�kdeZ^Z��=jmahihlhdb�ijb�
i_j_]jmahqguo�hi_jZpbyo�b�kdeZ^bjh\Zgbb�gZ�kl_eeZ`Zo�gZoh^ylky�\�h^ghf 
mjh\g_��Ba�\Z]hgZ�1 jh[hl�2 ih^Z_l�]jmau�gZ�gZdhibl_evgmx�iehsZ^dm�5 beb�
dhg\_c_j�4��AZl_f�]jmau�ih^Zxlky�dhg\_c_jhf�10 gZ�gZdhibl_eb�3 m�kl_eeZ�
`_c�9��RlZ[_e_ju�7 mdeZ^u\Zxl�]jmau�gZ�kl_eeZ`b��Ijb�\u^Zq_�]jmaZ�ba�
ahgu�ojZg_gby�gZ�Z\lhfh[bev�6 kl_eeZ`guc�rlZ[_e_j�ih^Z_l�]jma�gZ�gZdh�
ibl_ev 3�� dhlhjuc� i_j_^Z_l� _]h� gZ� dhg\_c_j� 15��Q_j_a� i_j_]jmahqguc� ma_e�
]jma�ihklmiZ_l�gZ�dhg\_c_j�11��Z�jh[hl�14 q_j_a�gZdhibl_ev�13 aZ]jm`Z_l�_]h�\�
Z\lhfh[bev��Ijb�ijyfhf�\ZjbZgl_�i_j_]jmadb�l_ogheh]bq_kdZy�p_iv�\dexqZ�
_l�\Z]hg�1��dhg\_c_ju�10 b 11��jh[hl 14 b�Z\lhfh[bev�6��<�e_\hc�qZklb�ihlhq�
ghc�ebgbb�lZd`_�\hafh`gZ�i_j_]jmadZ�ih�ijyfhfm�\ZjbZglm� 
<�ijZ\hc�qZklb�ko_fu� ©Zª�ij_^klZ\e_gh�g_ljZ^bpbhggh_�jZkiheh`_gb_�

Z\lhfh[bevgh]h�]jmah\h]h�njhglZ�k�lhjpZ�kdeZ^Z��AhgZ�ojZg_gby�]jmah\�h[�
kem`b\Z_lky� kl_eeZ`gufb� rlZ[_e_jZfb� 7 beb� fhklh\ufb� djZgZfb-
rlZ[_e_jZfb�12��=jma�ih^Z_lky� \�gZdhibl_ev� 3 m� Z\lhfh[bey�b�jh[hlhf�2 
aZ]jm`Z_lky� \�g_]h��<� wlhf� kemqZ_�ihqlb� \� �� jZaZ� khdjZsZ_lky� ijhly`_g�
ghklv�dhg\_c_jguo�ebgbc�ih�kjZ\g_gbx�k�ljZ^bpbhgghc�ko_fhc�ieZgbjh\�
db�k_dpbb��MijZ\e_gb_�\k_fb�f_oZgbafZfb�\�kdeZ^_�hkms_kl\ey_lky�k�^b�
klZgpbhggh]h� imevlZ� 5�� IehsZ^dm� 8 bkihevamxl� ^ey� hkfhljZ�� ijh\_jdb��
i_j_miZdh\db�b�ih^[hjdb�]jmah\� 
GZ�ko_f_�©[ª�jZkiheh`_gb_�`_e_agh^hjh`gh]h�b�Z\lhfh[bevgh]h�]jmah�

\uo� njhglh\� ljZ^bpbhggh_�� gh� kl_eeZ`b� lmibdh\u_, Z m� lhjph\hc� qZklb�
k_dpbb�hlkmlkl\mxl�dhg\_c_ju��Dhg\_c_jgZy�ebgby�10 jZkiheh`_gZ�\�^\mo�
mjh\gyo��<_jogyy�\_l\v�dhg\_c_jZ�ih^Z_l�ihklmiZxsb_�]jmau�\�ahgm�ojZg_�
gby�� Z� gb`gyy� ± ^ey� ih]jmadb� \� Z\lhfh[beb��Ijb� jZkiheh`_gbb� Z\lhfh�
[bevgh]h ]jmah\h]h�njhglZ�k�lhjpZ�k_dpbb�kdeZ^Z�]jmahihlhdb�\�h[_bo�ko_�
fZo�ieZgbjh\db��Z b�[��kh\_jr_ggh�h^bgZdh\u� 
Ij_bfms_kl\Z�jZkiheh`_gby�Z\lhfh[bevgh]h�]jmah\h]h�njhglZ�\�lhjpZo�

a^Zgby� L=D� ke_^mxsb_�� ijb� jZkiheh`_gbb� jy^h\� kl_eeZ`_c� iZjZee_evgh�
ijh^hevghc�hkb a^Zgby�khdjZsZ_lky�^ebgZ�i_j_f_s_gby�]jmah\�ba�\Z]hgh\�\�
Z\lhfh[beb�beb�h[jZlgh��mf_gvrZxlky�^ebgZ�b�iehsZ^v�Z\lhijh_a^Z��jZkih�
eZ]Zxsb_ky�ih�i_jbf_ljm�L=D��kha^Zxlky�[he__�[eZ]hijbylgu_�mkeh\by�^ey�
dhfihgh\db�k_dpbb�kl_eeZ`_c��h[kem`b\Z_fuo�kl_eeZ`gufb�beb�fhklh\ufb�
djZgZfb-rlZ[_e_jZfb��hkh[_ggh�i_j\ufb���\�hlghr_gbb�khhl\_lkl\by�^ebgu�
k_dpbb�b�ijhba\h^bl_evghklb�fZrbg��m\_ebqb\Z_lky gZ��±10 ��bkihevah\Z�
gb_� ihe_aghc� iehsZ^b� ahgu� ojZg_gby� \� kemqZ_� ijbf_g_gby� dhg\_c_jguo�
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kbkl_f��lZd�dZd�hdZau\Z_lky�\hafh`guf \^hev�kl_gu��iZjZee_evghc�`_e_a�
gh^hjh`ghfm�]jmah\hfm�njhglm��mklZgh\blv�^hihegbl_evgh�g_�f_g__�^\mo-
lj_o�jy^h\�kl_eeZ`_c��mf_gvrZ_lky�ijbf_jgh�gZ���±35 ��^ebgZ�dhg\_c_j�
guo�ebgbc�ih�kjZ\g_gbx�k�ljZ^bpbhgguf�\ZjbZglhf�jZaf_s_gby�]jmah\uo�
njhglh\� 

 
Jbkmghd��.2 ± Ko_fu�ieZgbjh\db�Z\lhfZlbabjh\Zgguo�k_dpbc�� 
Z ± jZaf_s_gb_�dhgl_cg_jh\�ih�i_jbf_ljm��[ ± k�lj_o�klhjhg�kl_eeZ`_c�� 

\ ± ihi_j_qgh_�k_q_gb_�k_dpbb 

Z) 

[) 

\) 
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Ko_fZ� Z\lhfZlbabjh\Zgghc�i_j_]jmadb�b�ojZg_gby� lZjgh-rlmqguo� ]jm�
ah\�k�bkihevah\Zgb_f� kl_eeZ`_c b�kl_eeZ`guo�djZgh\-rlZ[_e_jh\� hibjZ�
xsboky�gZ�gZkl_gguc�j_evk, ijb\_^_gZ�gZ�jbkmgd_����, [. 

 

 
Jbkmghd���� ± L_ogheh]by�jZ[hlu�Z\lhfZlbabjh\Zggh]h�kl_eeZ`gh]h�kdeZ^Z  

lZjgh-rlmqguo�]jmah\: 
1, 2 ± jhebdh\u_�dhg\_c_ju��3 ± ih\hjhlgZy�k_dpby�dhg\_c_jZ��4 ± mkljhckl\h 
ijh\_jdb�jZaf_jh\�]jmah\��5 ± jZkij_^_ebl_evguc�dhg\_c_j��6 ± i_j_]jmahqgh_ 

mkljhckl\h��7, 8 ± klZjlh\u_�iehsZ^db��9 ± djZg-rlZ[_e_j� 
10 ± nhlhwe_f_glu��11 ± \_ku 

Ih^ZqZ� ]jmaZ� \behqgufb� ih]jmaqbdZfb� g_ihkj_^kl\_ggh� gZ� \beu� djZ�
gh\-rlZ[_e_jh\�g_p_e_khh[jZagZ�\�hlghr_gbb�h[_ki_q_gby�\ukhdhc�ijhba�
\h^bl_evghklb� b� [_ahiZkghklb� ljm^Z�� Ihwlhfm� ^ey� aZ]jmadb� djZgh\-
rlZ[_e_jh\� ijbf_gyxl� ki_pbZevgu_� iehsZ^db�� h[hjm^h\Zggu_� l_e_`_q�
gufb�ljZgkihjlgufb�jh[hlZfb��jhebdh\ufb�beb�ieZklbgqZlufb�dhg\_c_�
jZfb��GZ�gbo�gZdZieb\Zxlky�]jmau��dhlhju_�aZl_f�djZg-rlZ[_e_j�aZ[bjZ_l�
^ey�mdeZ^db�\�ahg_�ojZg_gby� 
LjZgkihjlgZy� ebgby� ih^Zqb� iZd_lbjh\Zgguo� ]jmah\� d� djZgZf-

rlZ[_e_jZf� �kf��jbkmghd� �.3, Z�� khklhbl�ba�jhebdh\uo� dhg\_c_jh\��=jmau�
ijhoh^yl�fbfh�imgdlZ�dhgljhey�b�p_gljZevgh]h�imevlZ�mijZ\e_gby��Hi_jZ�
lhj�ijh\_jy_l�bo�fZjdbjh\dm�b�\\h^bl�\�kbkl_fm�Z\lhfZlbq_kdh]h�mijZ\e_�

Z) [) 

\) 
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gby�bgnhjfZpbx��\dexqZxsmx�dh^�hi_jZpbb�b�^jm]b_�^Zggu_��>Ze__�]jma�
ke_^m_l�q_j_a�ih\hjhlgmx�k_dpbx�dhg\_c_jZ�d�mkljhckl\m��]^_�\uihegy_lky�
Z\lhfZlbq_kdZy�ijh\_jdZ jZaf_jh\�]jmaZ�b�_]h�fZkku��Ihke_�wlh]h�]jma�^\b�
`_lky�ih�jZkij_^_ebl_evghfm�dhg\_c_jm�ihi_j_d�jy^Z�djZgh\-rlZ[_e_jh\�b�
kl_eeZ`_c�^h� aZ^Zggh]h� djZgZ-rlZ[_e_jZ��A^_kv�i_j_]jmahqgh_� mkljhckl\h�
kgbfZ_l�]jma�k�dhg\_c_jZ�b�mklZgZ\eb\Z_l�gZ�aZ]jmahqgmx��klZjlh\mx��ieh�
sZ^dm��k�dhlhjhc�_]h�aZ[bjZ_l�djZg-rlZ[_e_j�b�i_j_f_sZ_l�\�khhl\_lkl\m�
xsmx�yq_cdm�kl_eeZ`Z� 
<u^ZqZ�]jmaZ�kh�kl_eeZ`_c�kdeZ^Z�b�^hklZ\dZ�\�wdki_^bpbx�hlijZ\e_gby�

\_^_lky� \� h[jZlghc� ihke_^h\Zl_evghklb��Ijb� ihlhqghc� kbkl_f_� ^\b`_gby�
]jmaZ�ahgZ�ijb_fZ�b�ahgZ�hlijZ\e_gby�]jmah\�gZoh^ylky�k�ijhlb\hiheh`guo�
klhjhg�ahgu�ojZg_gby��Ijb�fZeuo�h[t_fZo�jZ[hlu�ahgu�ijb_fZ�b�ojZg_gby�
fh]ml�[ulv�kh\f_s_gu� 
=_hf_ljbq_kdb_�jZaf_ju� ]jmah\�dhgljhebjmxl�k�ihfhsvx�mklZgh\db�k�

nhlhwe_f_glZfb��kf��jbkmghd����, \���hij_^_eyxs_c�rbjbgm�iZd_lh\� 
Ihke_�wlh]h�iZd_l�ih�dhg\_c_jm�ih^Z_lky�d�nhlhwe_f_glZf��j_]bkljbjm�

xsbf�^ebgm�b�\ukhlm�iZd_lh\��b�^Ze__�ke_^m_l�gZ�\_ku��]^_�hij_^_ey_lky�
_]h� fZkkZ�� Ijb� g_khhl\_lkl\bb� jZaf_jh\� b� fZkku� iZd_lZ� mklZgh\e_gguf�
ghjfZf�]jma�gZ�kl_eeZ`�g_�ihklmiZ_l� 
=jmau�� \u]jm`_ggu_� ba� ljZgkihjlguo� kj_^kl\� \behqgufb�ih]jmaqbdZ�

fb��ih^Zxlky�\�ahgm�ijb_fZ�beb�ih^]hlh\db�d�ojZg_gbx��A^_kv�hgb�ijhoh�
^yl�dZq_kl\_gguc�b�dhebq_kl\_gguc�dhgljhev��=jmau��ihklmiZxsb_�\�klZg�
^Zjlghc�lZj_��fh]ml�[ulv�^hklZ\e_gu�g_ihkj_^kl\_ggh�d� ©klZjlh\hcª�ieh�
sZ^d_��AZl_f�ijb�ihfhsb�kl_eeZ`guo�djZgh\-rlZ[_e_jh\�]jmau�jZkij_^_�
eyxlky� ih� yq_cdZf� ojZg_gby�� Ijb� hlijZ\d_� ]jmaZ� kl_eeZ`guc� djZg-
rlZ[_e_j�ba\e_dZ_l�]jma�ba�kl_eeZ`ghc�yq_cdb�b�ih^Z_l�_]h�d�©klZjlh\hcª�
iehsZ^d_��gZoh^ys_cky�kh�klhjhgu�ahgu�hlijZ\e_gby� 

 
4���:\lhfZlbabjh\Zggu_�l_jfbgZeu 
 

Dhgl_cg_jguc� l_jfbgZe� \� [hevr_c� kl_i_gb� ^hklmi_g� Z\lhfZlbaZpbb��
A^_kv�i_j_jZ[Zlu\Z_lky�h^bg�\b^�]jmaZ�kh�klZg^Zjlgufb�jZaf_jZfb��I_j_�
]jmadZ� \_^_lky� pbdebqgh-ih\lhjyxsbfbky� hi_jZpbyfb�� mijZ\e_gb_� dhlh�
jufb�\hafh`gh�\�Z\lhfZlbq_kdhf�j_`bf_� 
Hkgh\gu_�hi_jZpbb��dhlhju_�Z\lhfZlbabjmxlky�gZ�l_jfbgZe_� 
± mijZ\e_gb_�jZ[hlhc�i_j_]jmahqguo�b� ljZgkihjlbjmxsbo�fZrbg�ijb�

aZ]jmad_�b�jZa]jmad_�ljZgkihjlguo�kj_^kl\� 
± hilbfZevgh_�jZaf_s_gb_�dhgl_cg_jh\�gZ�iehsZ^dZo�l_jfbgZeZ� 
± khjlbjh\dZ�� ih^[hj� hij_^_e_gguo� iZjlbc� b� i_j_kdeZ^bjh\Zgb_� dhg�

l_cg_jh\� 
± hnhjfe_gb_�^hdmf_glh\� 
± mq_l�b�ke_`_gb_�aZ�^\b`_gb_f�dhgl_cg_jh\� 
± hi_jZlb\gh_�mijZ\e_gb_�l_ogheh]bq_kdbfb�hi_jZpbyfb�b�jZkij_^_e_�

gb_f�j_kmjkh\� 
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± ieZgbjh\Zgb_�h[jZ[hldb�ljZgkihjlguo�kj_^kl\� 
:KM�l_jfbgZeZ�khklhbl�ba���ih^kbkl_f� 
I ± hkms_kl\ey_l�h[jZ[hldm�\k_c�bgnhjfZpbb�b�\u^Zqm�j_r_gbc�b�j_dh�

f_g^Zpbc�ih�jZpbhgZevghfm�\uiheg_gbx�jZ[hl��<Z`g_crZy�aZ^ZqZ�± Z\lh�
fZlbaZpby�mq_lZ�b�ke_`_gby�aZ�^\b`_gb_f�dhgl_cg_jh\� 

II ± ijbgbfZ_l hl�k_j\_jZ aZ^Zgby�b�jZkihjy`_gby�ih�i_j_klZgh\d_�b�jZ�
[hl_�i_j_]jmahqguo�fZrbg�b�i_j_^Z_l�bo�bkihegbl_eyf��hkms_kl\ey_l�dhg�
ljhev�aZ�\uiheg_gb_f�aZ^Zgbc� 

III ± mijZ\e_gb_�jZ[hlhc�djZgh\��i_j_]jm`Zl_e_c� �fhkl��l_e_`dZ��ih^t�
_fgu_�f_oZgbafu�� 

IV ± mijZ\e_gb_�^\b]Zl_eyfb��J_]mebjh\Zgb_�kbeu�lhdZ��qZklhlu�h[hjh�
lh\�^\b]Zl_ey��nbdkbjh\Zgb_�g_bkijZ\ghkl_c�ijb\h^h\� 
Ko_fZ� Z\lhfZlbabjh\Zggh]h� dhgl_cg_jgh]h� imgdlZ� �l_jfbgZeZ� ijb\_�

^_gZ�gZ�jbkmgd_���4. 

 
Jbkmghd�����± Ko_fZ�Z\lhfZlbabjh\Zggh]h�dhgl_cg_jgh]h�imgdlZ�� 

1, 6, 16 ± djZgu�^ey�dhgl_cg_jh\� 2 ± imevl�fZrbgbklZ��3 ± dZ[bgZ�fZrbgbklZ� 
 4 ± `_e_agh^hjh`guc�imlv� 5 ± ih^djZgh\u_�j_evku� 7 ± \Z]hgu�k�djmighlhggZ`gufb�dhgl_cg_�
jZfb� 8 ± p_glj�mijZ\e_gby��9 ± ̂ bkie_b�klZjrbo�ijb_fhk^Zlqbdh\��10 ± dhfivxl_jguc�aZe;  
11 ± ^bkie_b�lh\Zjguo�dZkkbjh\� 12 ± ^bkie_b�̂ bki_lq_jZ�kbkl_fu��13 ± ̂ bkie_c�\�l_ogbq_kdhc�
dhglhj_�klZgpbb� 14 ± dZgZeu�i_j_^Zqb�^Zgguo� 15 ± ^bkie_c�Z\lh^bki_lq_jZ� 17± dZ[bgZ�djZgZ� 

18 ± ^bkie_c�ijb_fhk^Zlqbdh\� 19 ± mkljhckl\Z�\\h^Z�`_lhgh\��20 ± Z\lhfh[bev�k�dhgl_cg_jZfb�
gZ�\uoh^_�k�dhgl_cg_jgh]h�imgdlZ��21 ± ^bkie_c�dhgljhevgh-ijhimkdgh]h�imgdlZ� 

 22 ± Z\lhfh[bev�k�dhgl_cg_jZfb�ijb�\uiheg_gbb�i_j_]jmahqguo�hi_jZpbc 
 

<uimkdZ_fu_� \� gZklhys__� \j_fy� dhgl_cg_jgu_� djZgu� bf_xl� jmqgh_�
mijZ\e_gb_� ijb� ihfhsb� dhfZg^hdhgljhee_jZ�� >ey� wnn_dlb\gh]h� bo� bk�
ihevah\Zgby�\�:KM�lj_[m_lky�khijy`_gb_�ZiiZjZlmju�mijZ\e_gby�djZgZfb�
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k�Z\lhfZlbaZpb_c mijZ\e_gby�ijb\h^h\�djZgh\uo�f_oZgbafh\��>ey�\aZbfh�
^_ckl\by�k�l_ogbq_kdbfb�kj_^kl\Zfb�:KM�kha^Zxlky�kbkl_fu�l_e_- b�ijh�
]jZffgh]h� mijZ\e_gby� djZgZfb�� ki_pbZevgZy� ZiiZjZlmjZ� ijb_fZ-i_j_^Zqb�
^Zgguo�� b^_glbnbdZpbb� iheh`_gby� djZgZ� b� ]jmahih^t_fghc� l_ogbdb�� Z�
lZd`_�mkljhckl\Z�Z\lhfZlbq_kdhc�aZkljhidb-hlkljhidb�b�ih\hjhlZ�dhgl_c�
g_jZ��L_ogbq_kdb_� kj_^kl\Z� h[_ki_qb\Zxl� g_� lhevdh� Z\lhfZlbaZpbx��gh� b�
hilbfZevgmx�l_ogheh]bx�ijhba\h^kl\Z�jZ[hl�k�dhgl_cg_jZfb�b�dhgljhev�aZ�
bo�\uiheg_gb_f��L_ogbq_kdh_�h[_ki_q_gb_�j_Zebam_lky�\�hkgh\ghf�gZ� lb�
ih\uo�kj_^kl\Zo�Z\lhfZlbdb��k\yab�b�\uqbkebl_evghc�l_ogbdb�kh\j_f_gghc�
fh^bnbdZpbb�� :KM� bkihevam_l� ki_pbZevgmx� ZiiZjZlmjm� ^ey� ijb_fZ-
i_j_^Zqb�^Zgguo�h�jZ[hl_�dhgl_cg_jgh]h�imgdlZ��iheh`_gbb�djZgh\�b�djZ�
gh\h]h�h[hjm^h\Zgby��mkljhckl\Z�Z\lhfZlbq_kdh]h�aZo\ZlZ�b�hk\h[h`^_gby�
dhgl_cg_jh\��ZiiZjZlmjm ^ey�\bamZevgh]h�kqblu\Zgby�fZrbgbklhf�b�i_j_�
^Zqb�]hehkhf�ijb_fhk^Zlqbdm�ghf_jh\�dhgl_cg_jh\���^ey�Z\lhfZlbq_kdh]h�
kqblu\Zgby�ghf_jh\�dhgl_cg_jh\��hij_^_e_gby�aZgylby�k\h[h^guo�f_kl�gZ�
dhgl_cg_jghc� iehsZ^d_� b� f_klhiheh`_gby� dhgl_cg_jh\�� ih^e_`Zsbo� hl�
]jmad_��ieZgbjh\Zgby� aZ\haZ�b� \u\haZ� dhgl_cg_jh\� Z\lhljZgkihjlhf�b� j_�
r_gby�^jm]bo�aZ^Zq�hj]ZgbaZpbb�dhgl_cg_jgh]h�imgdlZ� 
L_ogheh]by�dhgl_cg_jgh]h�imgdlZ�k�:KM�aZdexqZ_lky�\�ke_^mxs_f��Ih�

f_j_�ijb[ulby�\Z]hgh\�k�dhgl_cg_jZfb�bgnhjfZpby�h�gbo�k�gZlmjguo�eb�
klh\�ih_a^Z�i_j_^Z_lky�ba�l_ogbq_kdhc�dhglhju�\�dhfivxl_j��I_j_\hahqgu_�
^hdmf_glu� ihklmiZxl� \� lh\Zjgmx� dhglhjm� b� lh\Zjguc� dZkkbj�� bkihevamy�
gZdeZ^gmx��dhgljhebjm_l�ijZ\bevghklv�\\_^_gghc�bgnhjfZpbb�b�^hihegy�
_l�__�gh\ufb�j_d\bablZfb��jh^�b�fZkkZ�]jmaZ��gZbf_gh\Zgb_��dh^u��ihemqZ�
l_ey� b� hlijZ\bl_ey�� klZgpbc� hl� ijZ\e_gby� b� gZagZq_gby� ^ey� ljZgablguo�
dhgl_cg_jh\���H^gh\j_f_ggh�ih�f_j_�gZdhie_gby�gZ�imlb� khjlbjh\hqgh]h�
iZjdZ�\Z]hgu�kibku\Zxl�b�mdZau\Zxl�ihke_^h\Zl_evghklv�jZkiheh`_gby�gZ�
gbo� dhgl_cg_jh\�� JZ[hlZ� \k_o� hi_jZlhjh\� \_^_lky� \� ^bZeh]h\hf� j_`bf_��
Ihke_� ih^Zqb� \k_o� \Z]hgh\� gZ� dhgl_cg_jgmx� iehsZ^dm� klZjrbc� ijb_fh�
k^Zlqbd�kibku\Z_l�ghf_jZ�\Z]hgh\��mdZau\Zy�bo�dhhj^bgZlu��GZ�hkgh\Zgbb�
ij_^\Zjbl_evghc�bgnhjfZpbb�ba�l_ogbq_kdhc�dhglhju�b�ieZgbjm_fh]h�aZ�
\haZ-\u\haZ� ]jmah\� \uqbkebl_evgZy�fZrbgZ� khklZ\ey_l�ieZg� dhfie_dlh\Z�
gby��fbgbfbabjmy�kmffZjgu_�ijh[_]b�]jmah\� 
AZ\ha� dhgl_cg_jh\�gZ� dhgl_cg_jguc�imgdl�ieZgbjmxl�ih� aZ\babjh\Zg�

guf�gZdeZ^guf�b�ieZgZf�ih]jmadb��K�ihfhsvx�ijh]jZffgh]h�h[_ki_q_gby 
khklZ\ey_lky ieZg� jZ[hlu� djZgh\�� ]hlh\blky ^ey� \h^bl_ey-wdki_^blhjZ�
gZjy^�gZ�\u\ha�b�aZ\ha�hq_j_^guo�dhgl_cg_jh\��Z�lZd`_�ieZg�hilbfZevgh]h�
h[t_a^Z�ahg�gZ�dhgl_cg_jguo�iehsZ^dZo��ijb�jZ[hl_�Z\lhfh[bey�\�g_kdhev�
dbo�ahgZo�� 
Ijb�\u\ha_�dhgl_cg_jh\�k�dhgl_cg_jgh]h�imgdlZ�bo�ghf_jZ�\\h^ylky�\�

dhfivxl_j k� ^bkie_y�� mklZgh\e_ggh]h� gZ� \u_a^_� k� l_jjblhjbb��<� iZfylb�
dhfivxl_jZ ihklhyggh� h[gh\ey_lky� fh^_ev� dhgl_cg_jghc� iehsZ^db�� ]^_�

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 198 

nbdkbjmxlky� \k_� i_j_f_s_gby� dhgl_cg_jh\�� :KM� dhgl_cg_jgh]h� imgdlZ�
iha\hey_l� ke_^blv� aZ� bkihevah\Zgb_f� dZ`^h]h� dhgl_cg_jZ�� \_klb� mq_l� bo�
ijhklhy�� ihemqZlv� hlq_lgu_� ^Zggu_�� [he__� lhqgh� khklZ\eylv� hi_jZlb\gu_�
ieZgu� gZ� kf_gm�� kmldb�� Z� lZd`_� h[_ki_qb\Z_l� \aZbfhk\yav� dhgl_cg_jguo�
imgdlh\�\�maeZo�`_e_aguo�^hjh]��\dexqZy�j_qgu_�b�fhjkdb_�ihjlu� 

 
Dhgljhevgu_�\hijhku 

1 GZah\bl_�hkgh\gu_�gZijZ\e_gby�Z\lhfZlbaZpbb�i_j_]jmahqguo�jZ[hl� 
��DZdb_�kbkl_fu�Z\lhfZlbq_kdh]h�mijZ\e_gby�djZgZfb�bkihevamxlky? 
��Qlh�lZdh_�dhg\_c_jgZy�mklZgh\dZ" 
4 DZdb_�hi_jZpbb�Z\lhfZlbabjmxlky�\�dhgl_cg_jguo�mklZgh\dZo" 
��DZdb_�hi_jZpbb�Z\lhfZlbabjmxlky�\�ig_\fhljZgkihjlguo�mklZgh\dZo" 
��Ijb\_^bl_�ko_fm�Z\lhfZlbabjh\Zgghc�k_dpbb�kdeZ^Z�lZjgh-rlmqguo�]jmah\� 
��Ijb\_^bl_�ko_fm�Z\lhfZlbabjh\Zggh]h�kl_eeZ`gh]h�kdeZ^Z�lZjgh-rlmqguo�]jmah\� 
��Ijb\_^bl_�ko_fm�Z\lhfZlbabjh\Zggh]h�l_jfbgZeZ�^ey�dhgl_cg_jguo�]jmah\� 
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5 WDHGHFBQ?KD:Y�HP?GD:�L?OGHEH=BQ?KDHC�
KO?FU�<UIHEG?GBY�IH=JMADB��<U=JMADB  
B�KDE:>KDH=H�I?J?F?S?GBY�=JMAH<�<�IHJLM 
 
����H[sbc�ihjy^hd�jZkq_lh\� 
 

Ih]jmahqgh-\u]jmahqgu_�b�kdeZ^kdb_ jZ[hlu k�jZaebqgufb�]jmaZfb�\u�
ihegyxl [hevrbf dhebq_kl\hf lbih\�fZrbg�b�mkljhckl\�i_jbh^bq_kdh]h�b�
g_ij_ju\gh]h� ^_ckl\by�� klZpbhgZjguo� b� i_j_^\b`guo�� h^bghqguo� b� \oh�
^ysbo� \� khklZ\�ihlhqgh-ljZgkihjlguo� kbkl_f� �ILK���H^bg�b� lhl�`_� ]jma�
fh`gh�i_j_]jm`Zlv�jZaebqgufb�fZrbgZfb��GZijbf_j��ih]jmadm��\u]jmadm�
b� khjlbjh\dm� mgb\_jkZevguo� dhgl_cg_jh\� ijhba\h^yl� fhklh\ufb�� dhaeh�
\ufb�� klj_eh\ufb� djZgZfb�� Z\lhih]jmaqbdZfb�� dhgl_cg_jhi_j_]jm`Zl_ey�
fb��?keb�mq_klv��qlh�kj_^b�fZrbg�h^gh]h�lbiZ�bf__lky��dZd�ijZ\beh��[hev�
rh_�qbkeh�jZagh\b^ghkl_c�b�fh^bnbdZpbc��lh�klZg_l�ihgylgh: dhebq_kl\h�
\ZjbZglh\�l_ogheh]bq_kdbo�ko_f�ih]jmahqgh-\u]jmahqguo�jZ[hl�^ey�hij_�
^_e_ggh]h�]jmaZ�fh`_l�[ulv�agZqbl_evguf��Ihwlhfm�i_j\hhq_j_^ghc�aZ^Zq_c�
ijh_dlbjh\sbdh\� y\ey_lky� hl[hj� ba� \k_o� \hafh`guo� l_ogheh]bq_kdbo� ko_f�
ih]jmadb-\u]jmadb dhgdmj_glhkihkh[guo��?]h�ijhba\h^yl�gZ�hkgh\_�gZdhie_g�
gh]h�ijZdlbq_kdh]h�hiulZ��Ke_^m_l�bkihevah\Zlv�lbih\u_�ko_fu� 
Ihke_� hl[hjZ� dhgdmj_glhkihkh[guo� \ZjbZglh\� ijbklmiZxl� dh� \lhjhfm�

wlZim�± jZkq_lm�^ey�dZ`^h]h�ba�gbo�khhl\_lkl\mxsbo�ihdZaZl_e_c ± gZlm�
jZevguo�b�klhbfhklguo� 
D��g�Z�l�m�j�Z�e�v�g�u�f  ihdZaZl_eyf�hlghkylky�mjh\gb�f_oZgbaZpbb� )�Mf , 

dhfie_dkghc f_oZgbaZpbb )M( df  b� Z\lhfZlbaZpbb� )(MZ  ih]jmahqgh-\u]jmahq-

guo�jZ[hl�� ijhba\h^bl_evghklv� ljm^Z� jZ[hlgbdh\�� aZgyluo�ih]jmadhc�� \u�
]jmadhc�� i_j_]jmadhc� b� khjlbjh\dhc� ]jmah\�� ijhklhc� ih^\b`gh]h� khklZ\Z�
ih^�]jmah\ufb�hi_jZpbyfb��wg_j]h- b�f_lZeeh_fdhklb� 
K�l�h�b�f�h�k�l�g�u�f�b  ihdZaZl_eyfb�y\eyxlky�dZiblZevgu_�\eh`_gby�\�

kj_^kl\Z� f_oZgbaZpbb�� kdeZ^u�� ijbqZeu�� m^_evgu_� dZiblZevgu_� \eh`_gby��
]h^h\u_� wdkiemZlZpbhggu_� jZkoh^u�� k_[_klhbfhklv� i_j_jZ[hldb� h^ghc�
lhggu� �rlmdb��f3) ]jmaZ��wnn_dlb\ghklv�ijh_dlZ��<�kh\j_f_gguo�mkeh\byo�
p_gljZevgh_� f_klh� \� ijhp_kk_� ijbgylby� j_r_gby� aZgbfZ_l� wdhghfbq_kdZy�
hp_gdZ�bg\_klbpbhgguo�hi_jZpbc��k\yaZgguo�k�\eh`_gb_f�kj_^kl\�\�f_oZgbaZ�
pbx�b�Z\lhfZlbaZpbx�IJJ� 
Ijb�hp_gd_�wnn_dlb\ghklb�ILK�g_h[oh^bfh�mqblu\Zlv� 
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± ijh^he`bl_evghklv�`bag_ggh]h� pbdeZ� hl� fhf_glZ� ijh\_^_gby� bg\_�
klbpbhgguo�bkke_^h\Zgbc�^h�iheghc�ebd\b^Zpbb�ILK� 

± khihklZ\bfhklv�ihdZaZl_e_c�b�mkeh\bc�jZaebqguo�\ZjbZglh\�ILK� 
± mq_l�nZdlhjZ�\j_f_gb�ijb�hp_gd_�wnn_dlb\ghklb�jZagh\j_f_gguo�aZljZl� 
± dhfie_dkghklv� hp_gdb� ij_^klhysbo� aZljZl� �l_dmsb_� aZljZlu� b� ih�

klmie_gby�� aZljZlu��k\yaZggu_�k�ijb\e_q_gb_f�jZg__�kha^Zgguo�ijhba\h^�
kl\_gguo�nhg^h\��ihl_jb�wnn_dlZ��\ua\Zggu_�j_ZebaZpb_c�ijh_dlZ�� 

± baf_g_gb_�p_g�gZ�ijh^mdpbx�b�j_kmjku�\�i_jbh^�j_ZebaZpbb�ijh_dlZ�
�bgneypby�� 

± \ebygb_�g_hij_^_e_gghklb�b�jbkdh\�j_ZebaZpbb�ijh_dlZ�ILK� 
GZ�lj_lv_f�wlZi_�iml_f�khihklZ\e_gby�klhbfhklguo�b�gZlmjZevguo�ih�

dZaZl_e_c�hij_^_eyxl�emqrbc��Ij_^ihql_gb_�hl^Zxl�klhbfhklguf�ihdZaZ�
l_eyf� 
Wnn_dlb\ghklv� ILK� g_h[oh^bfh� hp_gb\Zlv� \� ^\Z� wlZiZ�� GZ� i_j\hf�

hij_^_eyxl� �mqblu\Zy�ehdZevghklv�ijh_dlZ�� lhevdh� dhff_jq_kdmx� wnn_d�
lb\ghklv� GZ� \lhjhf� ihke_� \u[hjZ� ko_fu� nbgZgkbjh\Zgby� \uy\eyxl� nb�
gZgkh\mx�j_Zebam_fhklv�ILK��wnn_dlb\ghklv�mqZklby�\�bg\_klbpbyo�[x^�
`_lZ��hl^_evguo�ij_^ijbylbc��Zdpbhg_jh\�� 
Ijb� klhbfhklghc�hp_gd_� aZljZl�b�j_amevlZlh\�bkihevah\Zgby�ILK 

fh`gh� bkihevah\Zlv� [Zabkgu_�� fbjh\u_�� ijh]ghagu_�� jZkq_lgu_� b� l_dmsb_�
p_gu� 
Ih^�[Zabkghc�p_ghc ih^jZamf_\Z_lky�p_gZ��keh`b\rZyky�\�gZjh^ghf�oh�

ayckl\_�gZ�hij_^_e_gguc�fhf_gl�\j_f_gb��HgZ�kqblZ_lky�g_baf_gghc�\�l_�
q_gb_�\k_]h�jZkq_lgh]h�i_jbh^Z��JZagh\b^ghklvx�[Zabkghc�p_gu�y\eyxlky�
l_dmsb_�p_gu� 
Ijh]ghagZy� p_gZ mklZgZ\eb\Z_lky� iml_f� mfgh`_gby [Zabkghc� p_gu� gZ�

bg^_dk�\hafh`gh]h�baf_g_gby�p_g�\�dhgp_�jZkq_lgh]h�rZ]Z��l��_��wlh�h`b^Z�
_fZy�p_gZ�k�mq_lhf�bgneypbb� 
JZkq_lgu_�p_gu bkihevamxlky��_keb�aZljZlu�b�j_amevlZlu�\ujZ`_gu�\�

ijh]ghaguo�p_gZo��Wlh�h[_ki_qb\Z_l�kjZ\gbfhklv�j_amevlZlh\��ihemq_gguo�
ijb� jZaebqguo� mjh\gyo� bgneypbb�� JZkq_lgu_� p_gu� hij_^_eyxl� k� ihfhsvx�
^_nebjmxs_]h�fgh`bl_ey��khhl\_lkl\mxs_]h�bg^_dkm�h[s_c�bgneypbb� 
;Zabkgu_��ijh]ghagu_�b�jZkq_lgu_�p_gu�fh]ml�\ujZ`Zlvky�dZd�\�[_eh�

jmkkdbo�jm[eyo��lZd�b�\�mklhcqb\hc�\Zexl_��<�ihke_^g_f�kemqZ_�[m^_l�kqb�
lZlvky��qlh�jZkq_l�wnn_dlb\ghklb�ILK�hkms_kl\e_g�\�fbjh\uo�p_gZo� 

 
5.��JZkq_l�gZlmjZevguo�ihdZaZl_e_c 
 

Mjh\_gv�f_oZgbaZpbb�ih]jmahqgh-\u]jmahqguo�jZ[hl ± wlh�hlghr_�
gb_� dhebq_kl\Z� lhggh-hi_jZpbc�� \uiheg_gguo� f_oZgbabjh\Zgguf� kihkh�
[hf )( ]fQ  \�l_q_gb_�hij_^_e_ggh]h�\j_f_gb��h[uqgh�aZ�]h^���d�h[s_fm�h[t�

_fm�\uiheg_gguo�lhggh-hi_jZpbc aZ�lhl�`_�i_jbh^� )( ]Q : 
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100)/( M ]]ff � QQ .                                          (5.1) 

:gZeh]bqgh�hij_^_eyxl�mjh\gb�dhfie_dkghc f_oZgbaZpbb�b Z\lhfZlb�
aZpbb�ih]jmahqgh-\u]jmahqguo�jZ[hl dfM , ZM : 

100)/(M ]]dfdf � QQ ;                                 (5.2) 

100)/(M ]]ZZ � QQ .                                         (5.3) 

Ijhba\h^bl_evghklv�ljm^Z oZjZdl_jbam_l�wnn_dlb\ghklv�ljm^Z�\�ijh�
p_kk_� ijhba\h^kl\Z��HgZ� baf_jy_lky� \j_f_g_f�� aZljZq_gguf� gZ� ijhba\h^�
kl\h� _^bgbpu� ijh^mdpbb�� beb� dhebq_kl\hf� ijh^mdpbb�� ijhba\_^_gghc� \�
_^bgbpm�\j_f_gb��Bkoh^y�ba�ki_pbnbdb�ljZgkihjlgh]h�ijhp_kkZ��ijb�dhlh�
jhf�]jma�lhevdh�i_j_f_sZ_lky��Z�gh\u_�lh\Zju�g_�ijhba\h^ylky��ijhba\h^b�
l_evghklv�ljm^Z�gZ�ih]jmahqgh-jZa]jmahqguo�jZ[hlZo��I��fh`gh�hij_^_eblv�
^_e_gb_f� kf_gghc� \ujZ[hldb )( kfQ  gZ� h[smx� qbke_gghklv� [jb]Z^u� �r), 

h[_ki_qb\Zxs_c�wlm�\ujZ[hldm� 
rQ / I kf ,                                                (5.4) 

beb ^_e_gb_f� ]h^h\h]h�h[t_fZ� \uiheg_gguo� lhggh-hi_jZpbc� )( ]Q  gZ�h[�

sbc rlZl�jZ[hlgbdh\ )(¦ ir : 
¦ irQ / I ] .                                              (5.5) 

Ijhklhc�\Z]hgZ�ih^�]jmah\ufb�hi_jZpbyfb��q� 

)(/)()1/( q\imi_jim\kia
\
]j ZQqmtZmttt ���� ,               (5.6) 

]^_� iat  ± \j_fy�gZ�\uiheg_gb_�ih^]hlh\bl_evgh-aZdexqbl_evguo�hi_jZpbc; 

\kt  ± \j_fy��aZljZqb\Z_fh_�gZ�\uiheg_gb_�\kihfh]Zl_evguo�hi_jZpbc�\�ijh-

p_kk_ i_j_]jmadb�]jmah\��_keb�lZdb_�hi_jZpbb�bf_xlky� 

imm  ± qbkeh�\Z]hgh\�\�h^ghc�ih^Zq_-m[hjd_�d�]jmah\hfm�njhglm� 

Z ± dhebq_kl\h�ih]jmahqgh-jZa]jmahqguo�fZrbg��ijhba\h^ysbo�]jmah�
\u_�hi_jZpbb�k�\Z]hgZfb� 

i_jt  ± \j_fy�gZ�h^gm�i_j_klZgh\dm�\Z]hgh\�m�]jmah\h]h�njhglZ� 

\q  ± dhebq_kl\h�]jmaZ��gZoh^ys_]hky�\�h^ghf�\Z]hg_��l� 

qQ  ± qZkh\Zy�wdkiemZlZpbhggZy�ijhba\h^bl_evghklv�h^ghc�fZrbgu� 

Hij_^_e_ggh_� agZq_gb_� \
]jt  g_� ^he`gh� ij_\urZlv� mklZgh\e_gguo ghjf. 

< ijhlb\ghf�kemqZ_ gm`gh�kdhjj_dlbjh\Zlv qbkeh�fZrbg�beb�dhebq_kl\h 
ih^Zq-m[hjhd�\Z]hgh\�d�]jmah\hfm�njhglm��Ijhklhc�Z\lhfh[bey�ih^�]jmah�
\ufb�hi_jZpbyfb 

qZ\kia
Z
]j /Qqttt �� ,                                      (5.7) 
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]^_� Zq  ± dhebq_kl\h�]jmaZ��gZoh^ys_]hky�\�h^ghf�Z\lhfh[be_��l� 

Ijhklhc�km^gZ�ih^�]jmah\ufb�hi_jZpbyfb��q� 

)(/ qk\kia
k
]j ZQqttt �� ,                                 (5.8) 

]^_� kq  ± dhebq_kl\h�]jmaZ��gZoh^ys_]hky�\�h^ghf�km^g_��l� 

Wg_j]h_fdhklv� \ZjbZglZ� f_oZgbabjh\Zgghc� i_j_]jmadb� ]jmah\� fh`_l� [ulv�
hp_g_gZ�ih� kmffZjghc�fhsghklb�^\b]Zl_e_c� \k_o� aZ^_ckl\h\Zgguo� \�\ZjbZgl_�
fZrbg ,¦N  d<l�� ]h^h\hfm�jZkoh^m� we_dljhwg_j]bb¦A ��d<lÂq��beb�m^_evguf�

agZq_gbyf�wlbo�\_ebqbg� 

;/ ]¦ QNn                                               (5.9)  

./ ]¦ QAa                                                5.10) 

F_lZeeh_fdhklv�\ZjbZglZ�f_oZgbabjh\Zgghc�i_j_]jmadb�]jmah\�hij_^_�
ey_lky�kmffZjghc�fZkkhc�¦ kF jZ[hlZxsbo�fZrbg�beb�m^_evghc�fZkkhc 

¦ ]c / QMm .                                           (5.11) 
 

����JZkq_l�klhbfhklguo�ihdZaZl_e_c 
 

DZiblZevgu_�\eh`_gby ih�jZkkfZljb\Z_fhfm�\ZjbZglm�hij_^_eyxl ih�
mdjmig_gguf�baf_jbl_eyf� 

 

1 2 3 4 5 6 7 8 9 10 11D d d d d d d d d d d d � � � � � � � � � � � ,            (5.12)  

]^_ 1d  ± jZkoh^u�gZ�h[s_kljhbl_evgu_�h[t_dlu��ih^]hlh\dZ�l_jjblhjbb�
kljhbl_evkl\Z� ijbqZeZ�� h[t_dlh\� wg_j]_lbq_kdh]h� ohayckl\Z��
k_l_c� we_dljhkgZ[`_gby�� k\yab�� \h^hijh\h^Z�� dZgZebaZpbb��
ih^t_a^guo�Z\lh^hjh]�b�ijhqb_�bg`_g_jgu_�h[t_dlu�� 

 2d  ± jZkoh^u�gZ�ijbh[j_l_gb_�fZrbg�b�hlghkys_]hky�d�gbf�h[hjm�
^h\Zgby� 

 3d  ± jZkoh^u�gZ�mkljhckl\Z�ihemZ\lhfZlbq_kdh]h beb�Z\lhfZlbq_�
kdh]h�mijZ\e_gby�fZrbgZfb��_keb�hgb�g_�\dexq_gu�\� 2d �  

 4d  ± jZkoh^u�gZ�mkljhckl\h�kdeZ^h\� 
 5d  ± jZkoh^u�gZ�ki_pbZevgh�khhjm`Z_fu_�mkljhckl\Z��g_h[oh^bfu_�^ey 

h[kem`b\Zgby� fZrbg� �]ZjZ`b�� imgdlu� aZjy^db� Zddmfmeylhj�
guo�[ZlZj_c��j_fhglgu_�fZkl_jkdb_); 

 6d  ± jZkoh^u� gZ� khhjm`_gb_�`_e_agh^hjh`guo� ih]jmahqgh-\u]jmahq-
guo�iml_c; 

 7d  ± jZkoh^u�gZ�khhjm`_gb_�ih^djZgh\uo�iml_c; 
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 8d  ± jZkoh^u�gZ�kljhbl_evkl\h�wklZdZ^�^ey�fhklh\uo�djZgh\; 

 9d  ± jZkoh^u�gZ�kljhbl_evkl\h�Z\lhfh[bevguo�ijh_a^h\; 

 10d  ± aZljZlu�gZ�kljhbl_evkl\h�\_jlbdZevghc�ijbqZevghc�kl_gdb; 

 11d  ± ijhqb_�jZkoh^u� 

JZkoh^u�gZ�h[s_kljhbl_evgu_�h[t_dlu�hij_^_eyxlky�ih�nhjfme_ 

1 in ind L c .                                               (5.13) 

]^_� inL  ± h[sZy�^ebgZ�ijbqZevgh]h�njhglZ��f� 

inc  ± klhbfhklv�kljhbl_evkl\Z���f�ijbqZevgh]h�njhglZ��^_g��_^� 

JZkoh^u� gZ� ijbh[j_l_gb_ fZrbg� b� hlghkys__ky� d� gbf� h[hjm^h\Zgb_ 
hij_^_eyxlky�\� aZ\bkbfhklb�hl�dhebq_kl\Z��lbiZ��kjhdh\�kem`[u�b�klhb�
fhklb�ijbf_gy_fuo�fZrbg� 
Ijb�\dexq_gbb�\�ko_fu�f_oZgbaZpbb�fZrbg�k�h^bgZdh\ufb�kjhdZfb�

kem`[u� 

2 f
1

d
m

i i
i

Z c
 

 ¦ ,                                              (5.14) 

Z�ijb�bkihevah\Zgbb�fZrbg�k�jZaebqguf�kjhdhf�kem`[u 

� �2 f
1

d �
m

i i i
i

r Z c
 

 �¦ ,                                        (5.15) 

]^_ m  ± qbkeh�lbih\�fZrbg, ijbf_gy_fuo�\�ko_f_�f_oZgbaZpbb� 

ir  ± dhwnnbpb_gl ijb\_^_gby�jZagh\j_f_gguo�aZljZl�ih� i-fm�lbim�fZ�

rbg�d�h^ghfm�fhf_glm�\j_f_gb; 

f,i iZ c  ±  khhl\_lkl\_ggh�dhebq_kl\h b�klhbfhklv�fZrbg�i-]h�lbiZ� 

JZkoh^u�gZ�mkljhckl\h�kdeZ^h\ hij_^_eyxlky�ih�nhjfme_ 

4 kd kdd F c .                                               (5.16) 

]^_� kdF  ± iehsZ^v�kdeZ^Z��f2; 

kdc  ± klhbfhklv�kljhbl_evkl\Z�1 f2 kdeZ^Z��^_g��_^� 

JZkoh^u� gZ� ki_pbZevgh� khhjm`Z_fu_� mkljhckl\Z hij_^_eyxlky� ih�nhj�
fme_ 

� �5 ] ] ak ak gZk gZkd I I I �Z c c c � �                           (5.17) 

]^_� ] ak gZkI � I � I  ± ghjfu�iehsZ^b�]ZjZ`_c, aZjy^guo�klZgpbc� fZkl_jkdbo�

gZ�h^gm�fZrbgu��f2
�fZr.; 

] ak gZk, ,c c c  ± klhbfhklv�kljhbl_evkl\Z�1 f2 iehsZ^b�]ZjZ`_c��aZjy^�

guo�klZgpbc� fZkl_jkdbo�^_g��_^./f2. 
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JZkoh^u�gZ�khhjm`_gb_�`_e_agh^hjh`guo�ih]jmahqgh-\u]jmahqguo�iml_c 
hij_^_eyxlky�ih�nhjfme_ 

6 kd i id d �L c                                              (5.18) 

]^_ kdL  ± ^ebgZ�kdeZ^Z��\^hev�dhlhjh]h�mkljZb\Z_lky�ih]jmahqgh-\u]jmahqguc 

imlv��beb�^ebgZ�ijbqZeZ�^ey�njhglZevguo�fZrbg���f� 

ic  ±  klhbfhklv�mdeZ^db���df�ih]jmahqgh-\u]jmahqgh]h�imlb��^_g��_^�� 

id  ±  qbkeh�iZjZee_evgh�jZkiheh`_gguo�ih]jmahqgh-\u]jmahqguo�iml_c� 

JZkoh^u�gZ�khhjm`_gb_�ih^djZgh\uo�iml_c hij_^_eyxlky�ih�nhjfme_ 

7 ii iid L c .                                             (5.19) 

]^_� iiL  ± ^ebgZ�ih^djZgh\uo�iml_c��f� 

iic  ± klhbfhklv�mdeZ^db�ih^djZgh\h]h�imlb��^_g��_^� 

JZkoh^u� gZ� kljhbl_evkl\h� wklZdZ^�^ey�fhklh\uo� djZgh\ hij_^_eyxlky� ih�
nhjfme_ 

8 wk wkd L c .                                              (5.20) 

]^_� wkL  ± ^ebgZ�wklZdZ^u�^ey�jZ[hlu�fhklh\h]h�djZgZ��f� 

iic  ± klhbfhklv�kljhbl_evkl\Z���f wklZdZ^u��^_g��_^� 

JZkoh^u�gZ�kljhbl_evkl\h�Z\lhfh[bevguo�ijh_a^h\�hij_^_eyxlky�ih�nhjfme_ 

9 kd ij Zd �L B c                                             (5.21) 

]^_� ijB  ± rbjbgZ�ijh_a^Z�^ey�Z\lhljZgkihjlZ��f� 

Zc  ± klhbfhklv�kljhbl_evkl\Z���f2 Z\lhijh_a^Z��^_g��_^� 

JZkoh^u�gZ�kljhbl_evkl\h�\_jlbdZevghc�ijbqZevghc�kl_gdb�hij_^_eyxlky�
ih�nhjfme_ 

10 in kd �L c .                                             (5.22) 

]^_� inL  ± ^ebgZ�ijbqZevgh]h�njhglZ��f� 

kc  ± klhbfhklv�kljhbl_evkl\Z���f ijbqZevghc�kl_gdb��^_g��_^� 

=h^h\u_�wdkiemZlZpbhggu_�jZkoh^u 

R����� FJ:WAW wl ,                         (5.23) 

]^_� A  ± jZkoh^u�gZ�aZjZ[hlgmx�ieZlm� 

wlW  ± jZkoh^u�gZ�we_dljhwg_j]bx�b�lhieb\h� 

:  ± hlqbke_gby�gZ�ZfhjlbaZpbx� 
J  ± hlqbke_gby�gZ�\k_�\b^u�j_fhglh\� 
F  ± jZkoh^u�gZ�h[lbjhqgu_�b�kfZahqgu_�fZl_jbZeu� 
R  ± jZkoh^u�gZ�[ukljhbagZrb\Zxsmxky hkgZkldm� 
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JZkoh^u�gZ�aZjZ[hlgmx�ieZlm f_oZgbaZlhjZf�b�jZ[hqbf�jZkkqblu\Zxl�
\�aZ\bkbfhklb�hl�ijbgylhc�kbkl_fu�hieZlu�ljm^Z� 

± ih\j_f_ggZy�hieZlZ�± 
 

;AD)100/�1(...12A ^akffi\j ¦ �� ZZ                        (5.24) 
 

± k^_evgZy�hieZlZ�b�bg^b\b^mZevgu_�ghjfu�\ujZ[hldb�± 
 

^]fi\jh[ A)100/�1(...12KA ��� Q ;                         (5.25) 
 

± k^_evgZy�hieZlZ�b�dhfie_dkgu_�ghjfu�\ujZ[hldb�± 
 

^qjjqffd
kf

]fd\ji A)(
)100/1(7

A ��
E�DDDD

 krkr
Q

Q
,              (5.26) 

 

]^_ \jD  ± dhwnnbpb_gl��mqblu\Zxsbc�gZ^[Z\dm�d�aZjZ[hlghc�ieZl_ ^ey�]jm�

ah\�kh�ki_pbnbq_kdb�keh`gufb�mkeh\byfb�i_j_jZ[hldb��Ze_[Zklj��
ZiZlblhg_n_ebgh\uc� dhgp_gljZl�� [Zeehgu� k� ]Zahf�� [_gabg� wlbeb�
jh\Zgguc�� [blmf�� \ZlZ�fbg_jZevgZy�b� kl_deyggZy�� \aju\qZlu_� \_�
s_kl\Z��a_jgh�jhkkuivx�\�aZdjuluo�ihf_s_gbyo��ba\_klv��dZmqmd��
dZj[b^� dZevpby�� dbkehlZ�� dhdk�� dmihjhk�� fZ]g_abl�� fbg_jZevgu_�
m^h[j_gby���f_e��fykh��fykhijh^mdlu��gZnlZebg��g_nlv�b�g_nl_ijh�
^mdlu��g_jm^gu_�bkdhiZ_fu_��Zk[_kl��d\Zjp��]bik���ju[Z��kljm`db�b�
hibedb� f_lZeebq_kdb_�� khev�� kh^Z�� kl_deh\hehdgh�� k_jZ�� m]hev��
mlbevkujv_�b�f_lZeehehf��nexku��nj_a_jguc� lhjn��p_f_gl��riZ�
eu��ijhiblZggu_�Zglbk_ilbdhf��s_ehqb��y^h\blu_�\_s_kl\Z�b�^j��� 

iD  ± dhwnnbpb_gl� mqblu\Zxsbc� ih^f_gu� \� g_jZ[hqb_� ^gb�  i.(  

);27,1...19,1  

fD  ± dhwnnbpb_gl��mqblu\Zxsbc�jZchggu_�^hihegbl_evgu_�gZ^[Z\db 

d�aZjieZl_��\uau\Z_fu_�keh`gufb�ijbjh^gufb�debfZlbq_kdbfb�
beb�wdhghfbq_kdbfb�mkeh\byfb� );80,1...10,1(.f   

E  ± h[sbc�ijhp_gl�gZqbke_gbc�gZ� aZjZ[hlgmx�ieZlm�� \dexqZxsbc�hl�

qbke_gby�gZ�khpbZevgh_�kljZoh\Zgb_��hojZgm�ljm^Z�b�^j�� );40(� |  

Z  ± dhebq_kl\h�ih]jmahqgh-jZa]jmahqguo�fZrbg��bkihevam_fuo�^ey 
jZ[hlu�ih�jZkkfZljb\Z_fhfm�\ZjbZglm� 

kfD  ± qbkeh�kf_g�jZ[hlu�\�l_q_gb_�kmlhd����������beb������ijb�djm]ehkm�

lhqghc�jZ[hl_�� 
¦ aZ  ± kmffZjguc�f_kyqguc�hdeZ^�f_oZgbaZlhjh\�b�jZ[hqbo��h[kem`b�

\Zxsbo�h^gm�ih]jmahqgh-jZa]jmahqgmx�fZrbgm� 
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^A  ± ^hihegbl_evgZy� ]h^h\Zy� aZjZ[hlgZy�ieZlZ� l_f�jZ[hlgbdZf��dhlh�

ju_ h[_ki_qb\Zxl� mklhcqb\mx� jZ[hlm� ih]jmahqgh-\u]jmahqguo�
fZrbg�b�kdeZ^h\� 

h[K  ± kmffZjgZy�k^_evgZy�jZkp_gdZ�aZ�i_j_jZ[hldm�h^ghc�lhggu�]jmaZ, 
^_g��_^.; 

dD  ± dhwnnbpb_gl��mqblu\Zxsbc�gZ^[Z\db�d�aZjZ[hlghc�ieZl_�f_oZ�
gbaZlhjZf�b�jZ[hqbf��\oh^ysbf�\�khklZ\�dhfie_dkghc�[jb]Z^u 
�,�deZkk�± 1,25; II  ± 1,20; III  ± 1,15); 

d
kfQ  ±  dhfie_dkgZy�ghjfZ�\ujZ[hldb�gZ�[jb]Z^m�\�p_ehf� l�kf; 

jf,rr  ± khhl\_lkl\_ggh� dhebq_kl\h�f_oZgbaZlhjh\� b� jZ[hqbo�� \oh^ysbo \�

[jb]Z^m�b�h[kem`b\Zxsbo�h^gm�fZrbgm�beb�mklZgh\dm��q_e�; 
qjqf ,kk  ± qZkh\Zy�lZjbngZy�klZ\dZ�khhl\_lkl\_ggh�f_oZgbaZlhjZ�b�jZ[hq_]h, 

^_g��_^.�q. 

JZkoh^u�gZ�we_dljhwg_j]bx�b�lhieb\h 

hk\l
k
wwl WWWW �� ,                                    (5.27) 

]^_� k
wW  ± jZkoh^u�gZ�kbeh\mx�we_dljhwg_j]bx� 

lW  ± jZkoh^u�gZ�lhieb\h� 

hk\W  ± jZkoh^u�gZ�hk\_s_gb_�f_kl�ijhba\h^kl\Z�ih]jmahqgh-\u]jmahqguo 
jZ[hl� 

Ijb�ihklmie_gbb�we_dljhwg_j]bb�ih�ljhee_cguf�ijh\h^Zf�beb�kbeh\h�
fm�dZ[_ex 

,)(KW
1

n
]^

k
w

k
w ¦

 
KKc 

n

i
i LN

i
                                  (5.28) 

]^_� Kc  ± dhwnnbpb_gl��mqblu\Zxsbc�ihl_jb�we_dljhwg_j]bb�\�jZkij_^_eb�

l_evghc�k_lb� );05,1...03,1�(  c  
k
wK  ± klhbfhklv���d<l�q�kbeh\hc�we_dljhwg_j]bb� 

iN  ± ghfbgZevgu_�fhsghklb�hl^_evguo�^\b]Zl_e_c�fZrbgu��d<l� 

i^
K  ± iheguc�DI>�i-]h�^\b]Zl_ey�fZrbgu� 

)/()( ii^g^\^f^ iiiii
KKKK K ,                                  (5.29) 

i^fK  ± dhwnnbpb_gl�bkihevah\Zgby�^\b]Zl_ey�ih�fhsghklb� 

,/� gn^f iii
GG                                           (5.30) 

ii
GG gn ,  ± fZkkZ�]jmaZ��nZdlbq_kdb�i_j_f_sZ_fZy�aZ�h^bg�pbde, b�ghfbgZev�

gZy�]jmahih^t_fghklv��l� 
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i^\K  ± dhwnnbpb_gl�bkihevah\Zgby�^\b]Zl_ey�ih�\j_f_gb� 

¦ K p^\^\ /Lt
ii

,                                         (5.31) 

¦
i

t^\  ± ijh^he`bl_evghklv�hi_jZpbc�\�h^ghf�pbde_��\�l_q_gb_�dhlhjh]h�

jZ[hlZ_l�^Zgguc�^\b]Zl_ev��q� 

pL  ± ijh^he`bl_evghklv�jZ[hq_]h�pbdeZ�fZrbgu��q� 

ii^gK  ± iZkihjlgh_�agZq_gb_�DI>�^\b]Zl_ey� 

ii
K  ± ihijZ\hqguc�dhwnnbpb_gl��aZ\bkysbc�hl� ,�^fi

 

ii ^fi 237,0801,0 K� K ;                                   (5.32) 

n
]L  ± qbkeh�qZkh\�jZ[hlu�\k_o�ih]jmahqgh-jZa]jmahqguo�fZrbg ih�i_j_�

jZ[hld_�]h^h\h]h�h[t_fZ�]jmahi_j_jZ[hldb� ]Q , 

                                                 q]
n
] /QQL  ,                                               (5.33) 

qQ ± qZkh\Zy�wdkiemZlZpbhggZy�ijhba\h^bl_evghklv fZrbgu��l�q� 

JZkoh^u�gZ�kbeh\mx�we_dljhwg_j]bx ijb�bkihevah\Zgbb�we_dljhih]jma�
qbdh\��hkgZs_gguo�Zddmfmeylhjghc�[ZlZj__c, 

,/K00181,0W kf
k
w]

k
w Q?84                                  (5.34) 

]^_� ? ± ghfbgZevgZy�_fdhklv�Zddmfmeylhjghc�[ZlZj_b��:�q� 
  U ± gZijy`_gb_�gZ�aZ`bfZo�Zddmfmeylhjghc�[ZlZj_b��<� 

kfQ  ± kf_ggZy�ijhba\h^bl_evghklv�fZrbgu��l�kf�� 

JZkoh^u�gZ�lhieb\h��_keb�bf__lky�ghjfZ�_]h�jZkoh^Z�gZ���q�jZ[hlu, 

l
n
]l KW qL ,                                                 (5.35)  

]^_� q ± ghjfZ�jZkoh^Z�lhieb\Z�gZ���q�jZ[hlu�fZrbgu��d]� 

lC ± klhbfhklv�� d]�lhieb\Z��jm[�� 

JZkoh^u�gZ�lhieb\h��_keb�hlkmlkl\m_l�ghjfZ�_]h�jZkoh^Z�gZ���q�jZ[hlu, 

                         > @ l^fogo^\
n
]l K�)(�W kkkNL �� ,                            (5.36) 

]^_� N  ± fhsghklv�^\b]Zl_ey�ih]jmahqgh-jZa]jmahqghc fZrbgu��d<l; 
  go ,kk ± m^_evguc�jZkoh^�lhieb\Z�gZ�_^bgbpm�ghfbgZevghc�fhsghklb�\�qZk��

khhl\_lkl\_ggh�ijb�ohehklhf�j_`bf_�_]h�jZ[hlu b�ijb�ghfbgZev�
ghc�aZ]jmad_�^\b]Zl_ey� 

JZkoh^u�gZ�hk\_s_gb_�f_kl�ijhba\h^kl\Z�ih]jmahqgh-\u]jmahqguo�jZ[hl 
h
wehk\hhehk\ K)/(W JST_?k ,                                    (5.37)  
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]^_� ek ± dhwnnbpb_gl��hij_^_eyxsbc�lbi�hk\_lbl_evghc�eZfiu��������± eZfiZ 

exfbg_kp_glgZy; 0,004 ± eZfiZ�gZdZeb\Zgby); 

h? ± ghjfZ�hk\_s_gghklb�� ed� ����ed� ± ^ey�djuluo� kdeZ^h\�b� khjlbjh�

\hqguo�ieZlnhjf����ed�± ^ey�l_jjblhjbb�]jmah\uo�^\hjh\��hldju�
luo�gZ\Zehqguo��dhgl_cg_jguo�b�ly`_eh\_kguo�iehsZ^hd��kdeZ^h\�
e_khfZl_jbZeh\�� Z\lhijh_a^h\�� `_e_agh^hjh`guo� b� ih^djZgh\uo�
iml_c�� 

h_ ± k\_lh\hc�ihlhd�h^ghc�eZfiu��ef� 

S ± hk\_sZ_fZy�iehsZ^v��f2; 

 hk\L ± \j_fy�jZ[hlu�kbkl_fu�hk\_s_gby�\�l_q_gb_�]h^Z��q��h^ghkf_ggZy�jZ�
[hlZ�± �����̂ \mokf_ggZy�± ������lj_okf_ggZy��djm]ehkmlhqgZy�± 4600); 

eJ ± fhsghklv�h^ghc�eZfiu��<l� 
h
wK ± klhbfhklv��� qd<l � hk\_lbl_evghc�we_dljhwg_j]bb� 

JZkoh^u�gZ�ZfhjlbaZpbx  

¦
 

 
8

1

Z )D.(01,0:
i

i ,                                              (5.38) 

]^_������± i_j_\h^ghc�dhwnnbpb_gl� 
Z
iD ± ghjfZ�ZfhjlbaZpbhgguo�hlqbke_gbc����� 

JZkoh^u�gZ�\k_�\b^u�j_fhglh\ 

¦
 

 
8

1

j )D.(01,0
i

iJ ,                                             (5.39) 

]^_� j
iD ± ghjfZ�hlqbke_gbc�gZ�j_fhglu����� 

Ijb�hij_^_e_gbb�hlqbke_gbc�gZ�j_fhglu�^ey�ih]jmahqgh-\ua]jmahqguo�
fZrbg�mqblu\Z_lky�ihijZ\hqguc�dhwnnbpb_gl 

                     
6000

5,0
]
nL� D ,                                                (5.40)  

]^_� ]
nL ± nZdlbq_kdh_�\j_fy�jZ[hlu�h^ghc�fZrbgu�\�l_q_gb_�]h^Z��q� 

),(/ q]
]
n ZQQL                                                 (5.41)  

Z ± dhebq_kl\h� ih]jmahqgh-jZa]jmahqguo� fZrbg�� bkihevam_fuo� ijb�
i_j_jZ[hld_� ]Q . 

AZljZlu�gZ�kfZahqgu_�b�h[lbjhqgu_�fZl_jbZeu 
.W)20,0...15,0(F wl                                        (5.42) 
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AZljZlu�gZ�[ukljhbagZrb\Zxsmxky�hkgZkldm R \dexqZxl�klhbfhklv�aZ�
f_gu�dhg\_cg_jguo�e_gl��dZgZlh\��p_i_c��]jmahaZo\Zlguo�ijbkihkh[e_gbc b�l��i�� 

DR )0,10...,050( .                                        (5.43)  

K_[_klhbfhklv�i_j_jZ[hldb�_^bgbpu�]jmaZ �l��f3
��rl�� 

]/WK Q .                                                (5.44) 

K_[_klhbfhklv�i_j_jZ[hldb�]jmaZ�k�mq_lhf�ijhklhy�\Z]hgh\ ih^�]jmah�
\ufb�hi_jZpbyfb 

)(/KKK IIj,j�
kml

Ijj�`
kml\�q

\
]jimim QQtOm �� c ,                      (5.45)  

]^_� \�qK ± klhbfhklv�\Z].q�ijhklhy� 
 

5���KjZ\g_gb_�\ZjbZglh\�f_oZgbabjh\Zgghc�i_j_]jmadb�]jmah\ 
 

>ey�kjZ\g_gby�\ZjbZglh\�f_oZgbaZpbb bkihevamxl�^\_�hkgh\gu_�]jmi�
iu�f_lh^h\�wdhghfbq_kdhc�hp_gdb�bg\_klbpbc�\�ILK: 

1) g_�mqblu\Zxsb_�nZdlhj�\j_f_gb� 
2) \dexqZxsb_�^bkdhglbjh\Zgb_� 
I�_�j�\�Z�y��]jmiiZ�f_lh^h\� 
± jZkq_l�kjhdZ��hdmiZ_fhklb�bg\_klbpbc� 
± hij_^_e_gb_�ghjfu�ijb[ueb�gZ�dZiblZe� 
± f_lh^� kjZ\gbl_evghc� wnn_dlb\ghklb� ijb\_^_gguo� aZljZl� gZ� i_j_jZ�

[hldm�]jmaZ� 
± f_lh^�\u[hjZ�dZiblZevguo�\eh`_gbc�gZ�hkgh\_�kjZ\g_gby�fZkku�ijb[ueb� 
± ^jm]b_�f_lh^u� 
I_j_qbke_ggu_�f_lh^u�h[uqgh�gZau\Zxl�klZlbklbq_kdbfb��Hgb�hib�

jZxlky�gZ�ijh_dlgu_��ieZgh\u_�b�nZdlbq_kdb_�^Zggu_�h�aZljZlZo�gZ�i_j_�
jZ[hldm�]jmaZ��MdZaZggu_�f_lh^u�g_�\�iheghc�f_j_�mqblu\Zxl�\j_f_gghc�
Zki_dl� klhbfhklb� ^_g_]�� bgneypbhggu_�ijhp_kku�� \hafh`gu_�jbkdb��KlZ�
lbklbq_kdb_�f_lh^u�hp_gdb wnn_dlb\ghklb�ILK�jZpbhgZevgh�ijbf_gylv�\�
l_o� kemqZyo�� dh]^Z� wdkiemZlZpbhggu_� jZkoh^u� jZ\ghf_jgh� jZkij_^_e_gu� ih�
]h^Zf�j_ZebaZpbb�ijh_dlZ�b�kjhd�bo�hdmiZ_fhklb�jZ\_g��±��]h^Zf�  
>hklhbgkl\Z i_j\hc�]jmiiu�f_lh^h\�± bo�ijhklhlZ��e_]dZy�Ze]hjblfb�

aZpby��fbgbfmf�bkoh^ghc�bgnhjfZpbb��g_h[oh^bfhc�^ey�jZkq_lZ��Ihwlhfm�
wlb�f_lh^u�gZreb�rbjhdh_�ijbf_g_gb_�gZ�ijZdlbd_� 
G_^hklZldZfb f_lh^h\�wlhc�]jmiiu�y\ey_lky�ho\Zl�dhjhldh]h�i_jbh^Z�

\j_f_gb��qZklh�f_gvr_�`bag_ggh]h�pbdeZ�kbkl_fu���b]ghjbjh\Zgb_�bgney�
pbhgguo�ijhp_kkh\�b�\j_f_ggh]h�Zki_dlZ�^_g_]��g_jZ\ghf_jgh]h�jZkij_^_e_�
gby�^_g_`guo�ihlhdh\�\�l_q_gb_�jZkq_lgh]h�kjhdZ�nmgdpbhgbjh\Zgby�ILK� 
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IjbgpbibZevgh� \ky� kh\hdmighklv� klZlbklbq_kdbo� f_lh^h\� ^_eblky� gZ�
^\_�]jmiiu� 

1) Z[khexlghc�wnn_dlb\ghklb�bg\_klbpbc�\�ILK��Kx^Z�hlghkylky�f_lh�
^u�jZkq_lZ�kjhdZ�hdmiZ_fhklb��hij_^_e_gb_�ghjfu�ijb[ueb�gZ�dZiblZe� 

2) kjZ\gbl_evghc� wnn_dlb\ghklb� �f_lh^u� kjZ\gbl_evghc� wnn_dlb\gh�
klb��kjZ\g_gby�ijb[ueb��gZdhie_ggh]h�kZev^h�^_g_`gh]h�ihlhdZ�aZ�jZkq_l�
guc�i_jbh^�� 
L_hjby�Z[khexlghc�wnn_dlb\ghklb bg\_klbpbc��ijbf_gbl_evgh�d�\u�

[hjm�\ZjbZglZ�ILK�bkoh^bl�ba�iheh`_gby��qlh�d�\g_^j_gbx�ih^e_`bl�lhl�
\ZjbZgl�ILK�� dhlhjuc� h[_ki_qbl� \uiheg_gb_� mklZgh\e_gguo� bg\_klhjhf�
ghjfZlb\h\� bkihevah\Zgby� dZiblZevguo� \eh`_gbc�� D� lZdbf� ghjfZlb\Zf�
qZs_�\k_]h�hlghkylky� 

± aZieZgbjh\Zgguc�kjhd�ihe_agh]h�bkihevah\Zgby�ILK� 
± ihemq_gb_�aZ^Zgghc�ghjfu�ijb[ueb�gZ�dZiblZe� 
Ijh_dl�ILK�ih^e_`bl�\g_^j_gbx��_keb�h`b^Z_fh_�agZq_gb_�gZa\Zgguo�

ihdZaZl_e_c�[m^_l�jZ\guf�beb�[hevrbf�bo�ghjfZlb\guo�agZq_gbc� 
<� khhl\_lkl\bb� k� l_hjb_c� kjZ\gbl_evghc� wnn_dlb\ghklb dZiblZevguo�

\eh`_gbc�d�j_ZebaZpbb�g_h[oh^bfh�ijbgylv�ijh_dl�ILK��dhlhjuc�h[_ki_qb�
\Z_l�eb[h�fbgbfZevgmx�kmffm�ijb\_^_gguo�aZljZl��eb[h�fZdkbfmf�ijb[ueb��
eb[h�fZdkbfmf�gZdhie_ggh]h�wnn_dlZ�aZ�jZkq_lguc�i_jbh^� 
< l�h�j�Z�y ]jmiiZ�f_lh^h\�mqblu\Z_l�^bkdhglbjh\Zgb_ dZiblZevguo�\eh�

`_gbc�b�ijbf_gy_lky�\�kemqZ_�djmighfZkrlZ[guo�ijh_dlh\�ILK��j_ZebaZpby�
dhlhjuo�lj_[m_l�agZqbl_evghc�ijh^he`bl_evghklb��D�wlhc�]jmii_�hlghkylky� 

± f_lh^�qbklhc�ijb\_^_gghc�klhbfhklb� 
± ^bkdhglbjh\Zgguc�kjhd�hdmiZ_fhklb�bg\_klbpbc� 
± f_lh^�Zggmbl_lZ� 
<� ijZdlbd_� \u[hjZ� \ZjbZglZ� ILK� rbjhdh� bkihevamxl� f_lh^� hp_gdb�

kjhdZ�hdmiZ_fhklb�bg\_klbpbc� 
Kjhd�hdmiZ_fhklb�bg\_klbpbc�± wlh�i_jbh^�\j_f_gb��dhlhjuc�lj_[m_lky�

^ey�\ha\jZs_gby�\eh`_gghc�kmffu�^_g_]��>jm]bfb�keh\Zfb��wlh�i_jbh^�\j_�
f_gb��aZ�dhlhjuc�^hoh^u�ihdju\Zxl�_^bgh\j_f_ggu_�aZljZlu�gZ�j_ZebaZpbx�
ijh_dlZ�ILK��Wlhl�i_jbh^�kjZ\gb\Zxl�k�l_f�kjhdhf��dhlhjuc�jmdh\h^kl\h�aZ�
dZaqbdZ�kqblZ_l�wdhghfbq_kdb�hijZ\^Zgguf��h[uqgh�g_�[he__��±��e_l�� 
Kjhd�hdmiZ_fhklb�bg\_klbpbc�\�j_ZebaZpbx�ijh_dlZ�ILK� 

 wh
q :I

D
LL

ii

i
i d

�
 ,                             (5.46) 

]^_� iD ± ihegZy�kmffZ�dZiblZevguo�\eh`_gbc�gZ�j_ZebaZpbx�i-]h�ijh_dlZ�ILK� 

iqI ± qbklZy�ijb[uev�\�i_j\uc�]h^�j_ZebaZpbb� i-]h�ijh_dlZ�ijb�jZ\ghf_j�

ghf�ihklmie_gbb ^hoh^h\�aZ�\_kv�kjhd�hdmiZ_fhklb� 
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i: ± ZfhjlbaZpbhggu_�hlqbke_gby�gZ�ihegh_�\hkklZgh\e_gb_�hkgh\guo�
kj_^kl\�\�jZkq_l_�gZ�]h^�j_ZebaZpbb�ijh_dlZ�ILK�ijb�jZ\ghf_jghf�
ihklmie_gbb�^hoh^h\�aZ�\_kv�kjhd�hdmiZ_fhklb� 

whL ± wdhghfbq_kdb�hijZ\^Zgguc�kjhd�hdmiZ_fhklb�bg\_klbpbc�\�ILK. 

QZklh� ijb� \u[hj_� gZb[he__� wnn_dlb\gh]h� \ZjbZglZ� ILK� bkihevamxl�
f_lh^� kjZ\gbl_evghc� wnn_dlb\ghklb� ijb\_^_gguo� aZljZl��<ZjbZgl�ILK� \�
wlhf� kemqZ_� \u[bjZxl� bkoh^y� ba� fbgbfmfZ� ijb\_^_gguo� aZljZl�� JZkq_l�
\_^ml�ih�nhjfme_ 

t

t

t
tti

t

t
ttii? �D�W�D hkl

10
ijb\�

cc

�� ¦¦
  

,                          (5.47) 

]^_� titi W,D ± dZiblZevgu_� \eh`_gby� b� wdkiemZlZpbhggu_� jZkoh^u� ih� 
i-fm�\ZjbZglm�ILK�\�khhl\_lkl\mxs_f�]h^m�t; 

tK ± dhwnnbpb_gl� ijb\_^_gby� �^bkdhglbjh\Zgby��� mqblu\Zxsbc�
mf_gvr_gb_�agZqbfhklb�aZljZl��kh\_jrZ_fuo�q_j_a t e_l� 

ct ± i_jbh^�kmffbjh\Zgby�jZkoh^h\�ih�jZkkfZljb\Z_fuf�\ZjbZg�

lZf��aZ\bkbl�hl�ijbgylhc�ghjfu�^bkdhglZ g? ); 

hklD ± hklZlhqgZy�klhbfhklv�fZrbg�beb�mkljhckl\��aZf_gy_fuo�ijb�
\g_^j_gbb�i-]h�\ZjbZglZ�ILK� 

>ey�kemqZy��dh]^Z�dZiblZevgu_�\eh`_gby�ih�kjZ\gb\Z_fuf�\ZjbZglZf�h^�
ghwlZigu_� �oZjZdl_jgh� ^ey� kblmZpbb� k� \g_^j_gb_f�ILK��� \ujZ`_gb_� �5.47) 
fh`gh�mijhklblv��mqblu\Zy��qlh 

1
)1(

1
0

g
0  

�
 K

  tt
E

;  

tti

t

t
tiiE �WD

c

1
ijb\� ¦

 
� .                                     (5.48) 

?keb�b� wdkiemZlZpbhggu_�jZkoh^u�ihklhyggu�ih� ]h^Zf�jZkq_lgh]h�i_�
jbh^Z��lh�k�^himklbfhc�lhqghklvx�fh`gh�jZkkqblZlv�ijb\_^_ggu_�jZkoh^u�
ih�nhjfme_ 

itii E? ,0gijb\� WD � .                                      (5.49) 

?keb�klhbfhklv�ILK��jZ[hq_c�kbeu��lhieb\Z��wg_j]bb�b�^jm]b_�jZkoh^u�
f_gyxlky�kh�\j_f_g_f��lh�jZkq_l�ijb\_^_gguo�jZkoh^h\�mkeh`gy_lky��Ijb�
f_gbl_evgh�d�\u[hjm�\ZjbZglZ�ILK�gZb[he__�qZklh�wdkiemZlZpbhggu_�jZk�
oh^u�baf_gyxlky�ih�ebg_cghc�aZ\bkbfhklb 

,)(WW ,0 btiti        (5.50) 

]^_�b ± dhwnnbpb_gl��mqblu\Zxsbc�baf_g_gb_�wdkiemZlZpbhgguo�jZkoh^h\�ih�
]h^Zf�jZkq_lgh]h�i_jbh^Z��Baf_gy_lky�\�^hklZlhqgh�rbjhdbo�ij_^_eZo�
b�aZ\bkbl�hl�l_fiZ�bgneypbb��Z�lZd`_�l_fiZ�jhklZ�h[t_fZ�jZ[hlu� 
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<ujZ`_gb_��5.47��ij_^klZ\bf�\�\b^_� 

³
f

�

�
� 

1 g

,0
,0ijb\�

)1(

)1(W
dt

E

bt
K?

t
i

ii .                                (5.51) 

H[hagZqb\� b0W M ��ihemqbf 

)1(ln)1ln(

W

g
2

g

,0
,0ijb\�

EE
K?

i
ii

�

M
�

�
� .              (5.52) 

JZaeh`b\� \ujZ`_gb_� )1ln( gE� \� jy^�FZdeZj_gZ�� fh`gh� k� g_dhlhjuf�
ijb[eb`_gb_f�kqblZlv��qlh 

gg

1

)1ln(

1

?E
|

�
.                        (5.53) 

K�mq_lhf��5.52��\ujZ`_gb_��5.47��ijbf_l�\b^ 

2
gg

,0
,0ijb\�

W

?E
K?

i
ii

M
�� .                                    (5.54) 

Ihke_�mijhs_gby��5.54��ihemqbf 

¸̧
¹

·
¨̈
©

§
�� 

gg

,0
,0ijb\� 1
W

E

b

E
K?

i
ii .                                  (5.55) 

<u[hj�ijh_dlgh]h�\ZjbZglZ�ILK�qZklh�k\yaZg�k�g_hij_^_e_gghklvx��l��_� 
g_iheghlhc�b�g_lhqghklvx�bgnhjfZpbb�h�\gmlj_ggbo�b�\g_rgbo�mkeh\byo�
j_ZebaZpbb�ijh_dlZ� 
Jbkd�ijbf_g_gby�ILK�fh`_l� kms_kl\_ggh� aZ\bk_lv�hl�g_hij_^_e_ggh�

klb� ijh]ghaZ� h[t_fh\� jZ[hlu� ljZgkihjlgh-]jmah\h]h� dhfie_dkZ�� ih\ur_�
gby� �kgb`_gby��keh`ghklb�\aZbfh^_ckl\by�k�deb_glmjhc�b�^jm]bfb�\g_r�
gbfb�b�\gmlj_ggbfb�ijbqbgZfb��<�j_amevlZl_�fh`_l�\hagbdgmlv�kblmZpby�
ihl_jb� qZklb� wnn_dlZ� �ijb[ueb��� Ihwlhfm� \u[hj� \ZjbZglZ� ILK� fh`_l�
hkms_kl\eylvky�\�mkeh\byo�jbkdZ��dhlhjuc�ghkbl�\_jhylghklguc�oZjZdl_j�b�
kms_kl\_ggh�mkeh`gy_l�ijbgylu_�j_r_gby� 

 
Dhgljhevgu_�\hijhku 

��GZah\bl_�gZlmjZevgu_�ihdZaZl_eb�ko_f�f_oZgbaZpbb�b�ijb\_^bl_�nhjfmeu�bo�
jZkq_lZ� 

��GZah\bl_�klhbfhklgu_�ihdZaZl_eb�ko_f�f_oZgbaZpbb� 
�� KljmdlmjZ� dZiblZeh\eh`_gbc� ijb� kha^Zgbb� ko_fu� f_oZgbabjh\Zgghc� i_j_�

]jmadb�]jmah\�\�ihjlZo. 
�� KljmdlmjZ� wdkiemZlZpbhgguo� jZkoh^h\� ijb� wdkiemZlZpbb ko_fu i_j_]jmadb�

]jmah\�\�ihjlZo. 
��Ihjy^hd�kjZ\g_gby�ko_f�f_oZgbabjh\Zgghc�i_j_]jmadb�]jmah\�\�ihjlZo�� 
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��HOJ:G:�LJM>:�IJB�IJH<?>?GBB� 
IH=JMAHQGH-<U=JMAHQGUO� 
B�KDE:>KDBO�J:;HL� 

 
����H[sb_�iheh`_gby 
 

Hkgh\gu_�hiZkgu_�b�\j_^gu_�ijhba\h^kl\_ggu_�nZdlhju�ijb�ih]jmahq�
gh-\u]jmahqguo�jZ[hlZo�b�ijb�kdeZ^bjh\Zgbb�]jmah\� 

± aZ]Zah\Zgghklv�b�aZiue_gghklv�\ha^moZ�\�jZ[hq_c�ahg_� 
± ih\ur_ggZy�beb�ihgb`_ggZy�l_fi_jZlmjZ�\ha^moZ�\�jZ[hq_c�ahg_� 
± ih\ur_gguc�mjh\_gv�rmfZ�gZ�jZ[hq_f�f_kl_� 
± ih\ur_ggZy�beb�ihgb`_ggZy�\eZ`ghklv�b�ih^\b`ghklv�\ha^moZ� 
± g_^hklZlhqgZy�hk\_s_gghklv�jZ[hq_c�ahgu� 
± ijyfZy�b�hljZ`_ggZy�[e_klghklv� 
± jZkiheh`_gb_�jZ[hq_]h�f_klZ�gZ�agZqbl_evghc�\ukhl_� 
± ^\b`msb_ky�fZrbgu�b�f_oZgbafu��ih^gbfZ_fuc�b�i_j_f_sZ_fuc�]jma��

hklju_�djhfdb�ljZgkihjlbjm_fh]h�]jmaZ��ljZgkihjlgu_�kj_^kl\Z� 
<k_�jZ[hlu��k\yaZggu_�k�ih]jmadhc��\u]jmadhc��kdeZ^bjh\Zgb_f�b�ljZgk�

ihjlbjh\dhc�]jmah\��^he`gu�\uihegylvky�\�khhl\_lkl\bb [7, 11, 15]. 
Hkgh\guf� f_jhijbylb_f� ih� memqr_gbx� b� h[e_]q_gbx� mkeh\bc� ljm^Z�

ijb�ijhba\h^kl\_� wlbo�jZ[hl�� Z� lZd`_�ih�h[_ki_q_gbx�[_ahiZkghklb�jZ[h�
lZxsbo� y\ey_lky� rbjhdh_� \g_^j_gb_� f_oZgbaZpbb� ih]jmadb�� \u]jmadb� b�
ljZgkihjlbjh\db�]jmah\� 
Ih]jmahqgh-jZa]jmahqgu_�jZ[hlu�ijh\h^yl�ih^�jmdh\h^kl\hf�hiulgh]h�

jZ[hlgbdZ�� dhlhjuc� ^he`_g� agZlv� ^_ckl\mxsb_� ijZ\beZ� ih� l_ogbd_� [_a�
hiZkghklb�b�ijhba\h^kl\_gghc�kZgblZjbb�� 
Jmdh\h^bl_ev� jZ[hl� ih^]hlZ\eb\Z_l� jZa]jmahqgmx� iehsZ^dm�� mklZ-

gZ\eb\Z_l� ihjy^hd� b� kihkh[u� ih]jmadb�� \u]jmadb� b� i_j_f_s_gby� ]jmah\��
jZkij_^_ey_l�jZ[hqbo� khhl\_lkl\_ggh�bo� d\ZebnbdZpbb�b�hiulm��bgkljmd�
lbjm_l�jZ[hqbo�ih�\hijhkZf�l_ogheh]bb�ijhba\h^kl\Z�jZ[hl�b�\uiheg_gby�
lj_[h\Zgbc�ijZ\be�ih�l_ogbd_�[_ahiZkghklb�b�[_ahiZkguo�ijb_fh\�ljm^Z�gZ�
wlbo� jZ[hlZo�� h[_ki_qb\Z_l� f_klh� jZ[hl� bkijZ\gufb� ijbkihkh[e_gbyfb��
f_oZgbafZfb�b�djZgZfb� 
Ih]jmahqgh-jZa]jmahqgu_� jZ[hlu� \uihegyxl�� dZd� ijZ\beh�� f_oZgb-

abjh\Zgguf� kihkh[hf� ijb� ihfhsb� djZgh\�� ih]jmaqbdh\�� jZa]jmaqbdh\� b�
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^jm]bo�fZrbg��Z�ijb�g_agZqbl_evguo�h[t_fZo�± k�ijbf_g_gb_f�kj_^kl\�fZ�
ehc�f_oZgbaZpbb��F_oZgbabjh\Zgguc�kihkh[�ih]jmahqgh-jZa]jmahqguo�jZ�
[hl�ijbf_gy_lky�^ey�]jmah\�fZkkhc�k\ur_����d]�Z�lZd`_�ijb�ih^t_f_�]jmah\�
gZ�\ukhlm�[he__���f��Ly`_eh\_kgu_�]jmau��fZkkhc�[he__�����d]��jZaj_rZ_l�
ky�]jmablv�b�\u]jm`Zlv�lhevdh�]jmahih^t_fgufb�djZgZfb� 
Ih]jmadZ�b�\u]jmadZ�ly`_euo�b�]jhfha^dbo�]jmah\�hkms_kl\ey_lky�ki_�

pbZevgh�gZagZq_ggufb�hiulgufb�jZ[hqbfb�ih^�jmdh\h^kl\hf�hl\_lkl\_g�
gh]h�ebpZ��fZkl_jZ���h[yaZggh]h�ke_^blv�aZ�[_ahiZkghklvx�ih]jmadb��ljZgk�
ihjlbjh\db�b�\u]jmadb�]jmah\� 
>_ckl\mxsbf� aZdhgh^Zl_evkl\hf�jZaj_r_gZ� ke_^mxsZy�ghjfZ�i_j_ghkdb�

]jmah\��h^gbf�fm`qbghc�± g_�[he__����d]�gZ�jZkklhygb_��g_�ij_\urZxs__��� f��
b�gZ�\ukhlm�g_�k\ur_���f��`_gsbghc��klZjr_����e_l��± g_�[he__����d]��Ijb�i_�
j_f_s_gbb� ]jmah\� gZ� l_e_`dZo� beb� \� dhgl_cg_jZo� ijbeZ]Z_fh_� mkbeb_� g_�
^he`gh�ij_\urZlv����d]��ebpZ�\�\hajZkl_�^h����e_l�d�ih]jmahqgh-jZa]jmahqguf�
jZ[hlZf��l��_��jZ[hl_�]jmaqbdZfb��g_�^himkdZxlky��I_j_f_s_gb_�]jmah\�gZ�jZk�
klhygb_�[he__�q_f����f�^he`gh�ijhba\h^blvky�gZ�^\modhe_kguo�l_e_`dZo�beb�
^jm]bo�ijbkihkh[e_gbyo�fZehc�f_oZgbaZpbb� 
Ih]jmahqgh-jZa]jmahqgu_�iehsZ^db�b�ieZlnhjfu 
<� p_eyo� h[_ki_q_gby� [_ahiZkghklb� b� m^h[kl\Z� \� jZ[hl_� iehsZ^db� ^ey�

ih]jmahqguo�jZ[hl�^he`gu�[ulv�kieZgbjh\Zgu�b�mkljZb\Zlvky�gZ�ijyfuo�b�
]hjbahglZevguo�mqZkldZo��IehsZ^db��jZkkqblZggu_�gZ� kjhd� kem`[u�[he__�
]h^Z��^he`gu�bf_lv�l\_j^h_�ihdjulb_� 
<� abfg__� \j_fy� ih]jmahqgh-jZa]jmahqgu_� iehsZ^db� g_h[oh^bfh� j_]m�

eyjgh� hqbsZlv� hl� kg_]Z� b� ev^Z� b� ihkuiZlv� i_kdhf�� ahehc� beb� reZdhf��
Hk\_s_gghklv� iehsZ^hd� ih]jmadb� b� \u]jmadb� ]jmah\� ^he`gZ� kh-
hl\_lkl\h\Zlv�hljZke_\uf�ghjfZf�bkdmkkl\_ggh]h�hk\_s_gby� 
Ih]jmahqgh-jZa]jmahqgu_� iehsZ^db� kgZ[`Zxlky� ki_pbZevguf� bg-

\_glZj_f�b�ijhkl_crbfb�ijbkihkh[e_gbyfb��i_j_oh^gu_�fhklbdb��koh^gb��
dZlZevgu_�^hkdb��lZqdb��\Z]hgqbdb��l_e_`db��dhg\_c_ju�b�l��i����h[_ki_qb�
\Zxsbfb� [_ahiZkghklv� b� h[e_]qZxsbfb� ijhba\h^kl\h� jZ[hl�� Ijbf_gy_�
fuc� ijb� ih]jmahqgh-jZa]jmahqguo� jZ[hlZo� bg\_glZjv� b� ijbkihkh[e_gby�
ke_^m_l�kh^_j`Zlv�\�bkijZ\ghf�khklhygbb��Ijb�i_j_f_s_gbb�]jmah\�fZkkhc�
hl����^h�����d]��dZ`^h_�f_klh�\�hl^_evghklb��]jmaqbdZf�^he`gu�ij_^hklZ\�
eylvky�ijhkl_csb_�ijbkihkh[e_gby� 
=jmah\u_�ieZlnhjfu�^he`gu�bf_lv�\ukhlm�����f�hl�mjh\gy�\_joZ�]heh\�

db�j_evkZ��Z�kh�klhjhgu�ih^t_a^Z�Z\lhfh[be_c�± gZ�\ukhl_�iheZ�dmah\Z�Z\�
lhfh[bey��<�f_klZo��]^_�g_�ij_^mkfZljb\Z_lky�ih]jmadZ�beb�\u]jmadZ�g_]Z�
[Zjblguo� ]jmah\�� Z� lZd`_� ijhimkd� \Z]hgh\� k� lZdbfb� ]jmaZfb�� ]jmah\u_�
ieZlnhjfu� mkljZb\Zxl� \ukhlhc� ���� f�� IeZlnhjfu� b� kdeZ^u� h[hjm^mxl�
jZfiZfb��rbjbgZ�dhlhjuo�kh�klhjhgu�`_e_agh^hjh`gh]h�imlb�^he`gZ�[ulv�
g_�f_g__�����f��Z�kh�klhjhgu�ih^t_a^Z�Z\lhfh[be_c� ± g_�f_g__�����f��Ijb�
kdeZ^bjh\Zgbb�fZl_jbZeZ�hdheh�j_evkh\h]h�imlb�beb�ih^t_a^Z�Z\lhfh[be_c�
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rlZ[_ev�ijb\h^yl�\�lZdh_�khklhygb_��ijb dhlhjhf�mkljZgy_lky�\kydZy�\ha�
fh`ghklv�iZ^_gby�b�jZa\ZeZ�_]h, Z�lZd`_�gZjmr_gby�]Z[ZjblZ�ijb[eb`_gby�
kljh_gbc� 
=jmau��djhf_�[ZeeZklZ��\u]jm`Z_fh]h�^ey�ijhba\h^kl\Z�jZ[hl�gZ�`_e_a�

gh^hjh`ghf�imlb�, ijb�\ukhl_�^h������ff�^he`gu�gZoh^blvky�hl�gZjm`ghc�
]jZgb�]heh\db�djZcg_]h�j_evkZ�g_�[eb`_�����f, Z�ijb�[hevr_c�\ukhl_�± g_�
[eb`_�����f��=jmau�\^hev�imlb�^he`gu�\u]jm`Zlvky�k�jZaju\Zfb�^ey�moh^Z�
jZ[hqbo�k�imlb�ijb�ijb[eb`_gbb�ih_a^Z� 
Ijb�g_h[oh^bfhklb�i_j_ghkdb�]jmah\�beb�i_j_f_s_gby�f_oZgbafh\�q_�

j_a�j_evkh\u_�imlb�mkljZb\Zxl�l\_j^u_�ihdjulby�beb�i_j_ghkgu_�gZklbeu�
gZ�mjh\g_�]heh\db�j_evkh\�rbjbghc�g_�f_g__�����f�^ey�ijhoh^Z�]jmaqbdh\��Z�
^ey�i_j_f_s_gby�f_oZgbafh\�± rbjbghc�g_�f_g__���f� 
DZgZlu�b�]jmahaZo\Zlgu_�ijbkihkh[e_gby 
KlZevgu_� ijh\hehqgu_� dZgZlu�� bkihevam_fu_� \� dZq_kl\_� ]jmah\uo��

klj_eh\uo��g_kmsbo�b�ly]h\uo��^he`gu�[ulv�i_j_^�mklZgh\dhc�ijh\_j_gu�
gZ�ijhqghklv� 
=jmah\u_�djxdb�\k_o�klj_eh\uo�djZgh\��Z�lZd`_�djZgh\��dhlhju_�i_j_�

f_sZxl ]jma�\�dhgl_cg_jZo��[Z^vyo�b�^jm]hc�lZj_��gZ\_rb\Z_fhc�gZ�djxd�
ijb�ihfhsb� kdh[u��ihemZ\lhfZlbq_kdh]h� kljhiZ�beb� ^jm]bo�`_kldbo� we_�
f_glh\�� ^he`gu� [ulv� h[hjm^h\Zgu� ij_^hojZgbl_evguf� aZfudZxsbf�
mkljhckl\hf�� ij_^hl\jZsZxsbf� kZfhijhba\hevgh_� \uiZ^_gb_� kt_fgh]h�
]jmahaZo\Zlgh]h�ijbkihkh[e_gby� 
Kt_fgu_�]jmahaZo\Zlgu_�ijbkihkh[e_gby��kljhiu��p_ib��ljZ\_jku�b�^j���

Z�lZd`_�lZjZ�^ey�ljZgkihjlbjh\Zgby�]jmah\��dh\rb��dhgl_cg_ju��[Z^vb��ih�
ke_�ba]hlh\e_gby�ih^e_`Zl� l_ogbq_kdhfm�hk\b^_l_evkl\h\Zgbx�gZ� aZ\h^_-
ba]hlh\bl_e_�beb�ij_^ijbylbb�� ]^_�ijhba\h^beky�j_fhgl��<�ijhp_kk_� wdk�
iemZlZpbb� kt_fgu_� ]jmahaZo\Zlgu_� ijbkihkh[e_gby� b� lZjm� i_jbh^bq_kdb�
hkfZljb\Zxl�ebpZ��gZ�dhlhjuo \haeh`_gh�h[kem`b\Zgb_��\�kjhdb��mklZgh\�
e_ggu_�Z^fbgbkljZpb_c�ij_^ijbylby��gh�g_�j_`_�q_f�dZ`^u_���f_kyp_\�ijb�
hkfhlj_� ljZ\_jk�� q_j_a� ��f_kyp� ± ijb� hkfhlj_� de_s_c�b� ^jm]bo� aZo\Zlh\; 
q_j_a�dZ`^u_����^g_c�± ijb�hkfhlj_�kljhih\��aZ�bkdexq_gb_f�j_^dh�hkfZl�
jb\Z_fuo��b�lZju� 
=jmahih^t_fgu_�fZrbgu 
Hgb�^he`gu�[ulv�^hklZlhqgh�ijhqgufb��h[_ki_qb\Zlv�[_ahiZkghklv�h[�

kem`b\Zxs_]h�i_jkhgZeZ��h[eZ^Zlv�g_h[oh^bfhc�mklhcqb\hklvx��WdkiemZ�
lbjmxl�djZgu \�iheghf�khhl\_lkl\bb�k�[11]. 
=jmahih^t_fgu_� fZrbgu� �djZgu�� fh]ml� [ulv� ^hims_gu� d� ih^t_fm� b�

i_j_f_s_gbx� lhevdh� l_o� ]jmah\�� fZkkZ� dhlhjuo� g_� ij_\urZ_l� bo� ]jm-
ahih^t_fghklv��M�klj_eh\uo�djZgh\�ijb�wlhf�mqblu\Zxl�iheh`_gb_�^hihe�
gbl_evguo�hihj�b�\ue_l�klj_eu� Z�m�djZgh\�k�ih^\b`guf�ijhlb\h\_khf� ± 
iheh`_gb_�ijhlb\h\_kZ� 
GZ� imlb�i_j_f_s_gby� ]jmaZ�g_� ^he`gh� [ulv� ex^_c��GZ^�ijh_a`_c� qZ�

klvx�b�gZ^�ijhoh^Zfb�^ey�ex^_c�^he`gu�[ulv�mkljh_gu�ij_^hojZgbl_ev�
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gu_� i_j_djulby�� Ijb� mklZgh\d_� djZgh\�� mijZ\ey_fuo� k� iheZ�� ij_-
^mkfZljb\Zxl�k\h[h^guc�ijhoh^�^ey�ebp��mijZ\eyxsbo�djZghf� 
JZ[hlZ�b�i_j_^\b`_gb_�klj_eh\uo�djZgh\��wdkdZ\Zlhjh\��ih]jmaqbdh\�b�

^jm]bo� fZrbg� b� f_oZgbafh\� \[ebab� ebgbc� we_dljhi_j_^Zqb� ^himkdZ_lky�
lhevdh�ijb�mkeh\bb��qlh�jZkklhygb_�f_`^m�djZcg_c�lhqdhc�f_oZgbafZ��]jm�
ah\ufb� dZgZlZfb�beb� ]jmahf� �ijb�gZb[hevr_f� \ue_l_�jZ[hq_]h�hj]ZgZ�� \�
ex[hf�bo�iheh`_gbb�b�[eb`Zcrbf�ijh\h^hf�ebgbb�we_dljhi_j_^Zqb�[m^_l�
g_�f_g__ 1,��f� 
Ijb� g_\hafh`ghklb� kh[ex^_gby� mdZaZgguo� mkeh\bc� gZijy`_gb_� k� eb�

gbc�we_dljhi_j_^Zqb�^he`gh�[ulv�kgylh��I_j_^\b`_gb_�fZrbg��i_j_\hadZ�
h[hjm^h\Zgby� b� dhgkljmdpbc�ih^ebgg_c� ex[h]h�gZijy`_gby� ^himkdZxlky�
ebrv� \� lhf� kemqZ_�� _keb� ]Z[Zjblu� i_j_f_sZ_fuo�fZrbg� b� ljZgkihjlguo�
kj_^kl\�k�]jmahf�bf_xl�\ukhlm�hl�hlf_ldb�^hjh]b�beb�a_feb�g_�[he__������f�
ijb� i_j_^\b`_gbb� ih�rhkk_cguf� ^hjh]Zf�� ����f� ± ijb� i_j_^\b`_gbb� ih�
^hjh]Zf�[_a�l\_j^h]h�ihdjulby�b�\g_�^hjh]� 

 
����LZjgh-rlmqgu_�]jmau 

 

AZklmiZy� gZ� ^_`mjkl\h�� \h^bl_ev� ih]jmaqbdZ� h[yaZg� lsZl_evgh� hkfhl�
j_lv�fZrbgm��h[jZlblv�hkh[h_�\gbfZgb_�gZ�^_ckl\b_�lhjfhah\��bkijZ\ghklv�
]jmahih^t_fgbdZ��m[_^blvky�\�hlkmlkl\bb�l_qb�\�kh_^bg_gbyo�fZkehijh\h�
^h\� ]b^jhkbkl_fu�� \� ijhqghklb� dj_ie_gby� a\_a^hq_d� b� ]jmah\uo� p_i_c��
iZevp_\��pbebg^jh\�gZdehgZ�jZfu�b�^j��Ijb�jZ[hl_�gZ�ih]jmaqbd_�\h^bl_ev�
h[yaZg�ke_^blv��qlh[u�]jma�jZkij_^_eyeky�jZ\ghf_jgh�gZ�h[_�eZiu�b�g_�\u�
oh^be� aZ�bo�ij_^_eu�[he__�q_f�gZ� �����=jma�ghfbgZevghc�fZkku�gZ�\beZo�
^he`_g�gZoh^blvky�gZ�jZkklhygbb�g_�[he__�����ff�hl�i_j_^gbo�kl_ghd�\be�
ijb�]jmahih^t_fghklb�ih]jmaqbdZ������l�b�gZ�jZkklhygbb�g_�[he__�����ff�
ijb�]jmahih^t_fghklb�����l��Ij_\ur_gb_�wlh]h�jZkklhygby�kgb`Z_l�mklhc�
qb\hklv�ih]jmaqbdZ�b�fh`_l�ijb\_klb� d� _]h�hijhdb^u\Zgbx��<h^bl_ev�g_�
^he`_g�ih^gbfZlv�]jma�\ur_�]jmahih^t_fghklb�ih]jmaqbdZ� 
<h�\j_fy�i_j_f_s_gby�ih]jmaqbdZ�k�]jmahf�jZfm�]jmahih^t_fgbdZ�ke_�

^m_l�hldehgylv�gZaZ^��Wlh�ih\urZ_l�mklhcqb\hklv�ih]jmaqbdZ�b�bkdexqZ_l�
kiheaZgb_� ]jmaZ� k� \be�� <ukhlZ� ]jmaZ� hl� iheZ� ijb� ^\b`_gbb� ih]jmaqbdZ�
^he`gZ�[ulv�g_�[he__ ����ff�b�g_�f_g__�\_ebqbgu�^hjh`gh]h�ijhk\_lZ�ih�
]jmaqbdZ��;_a�]jmaZ�ih]jmaqbd�i_j_^\b]Z_lky�k�iheghklvx�hims_gghc�jZfhc�
]jmahih^t_fgbdZ�� <h^bl_ev� ^he`_g� ihfgblv� h� ]Z[Zjbl_� b� \hafh`ghklb�
ijhoh^Z� ih]jmaqbdZ� \� ^\_jgu_� ijh_fu� kdeZ^Z�� \Z]hgZ�� dhgl_cg_jZ��Hg� g_�
bf__l�ijZ\Z�hklZ\eylv�ih]jmaqbd�k�]jmahf�gZ�\beZo� 
<h^bl_ev�h[yaZg�\u[bjZlv�kdhjhklv�^\b`_gby�ih]jmaqbdZ�\�aZ\bkbfhklb�

hl�khklhygby�^hjh]b��lbiZ�b�fZkku�]jmaZ��mkeh\bc�jZ[hlu��g_�^himkdZlv�j_a�
dbo�ljh]Zgbc��lhjfh`_gbc�b�ih\hjhlh\��J_\_jkbjh\Zgb_�^\b`_gbc�ih]jma�
qbdZ� ke_^m_l� ijhba\h^blv� lhevdh� ihke_� iheghc� hklZgh\db�� AZij_sZ_lky�
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kh\f_sZlv�hi_jZpbb�ih�ih^t_fm-himkdZgbx�]jmaZ�k�i_j_^\b`_gb_f�ih]jma�
qbdZ��G_^himklbfh�gZoh`^_gb_�ex^_c�ih^�ih^gbfZ_fuf�]jmahf��AZij_sZ�
_lky ih^t_f�]jmaZ�h^ghc�\bedhc� 
Qlh[u� ij_^hojZgblv� iZd_lu� hl� jZa\Zeb\Zgby�� ]jmah\u_� f_klZ� ke_^m_l�

mdeZ^u\Zlv�iehlgh�h^gh�d�^jm]hfm�b�ih�\hafh`ghklb�\i_j_\yadm� 
I_j_f_sZlv� [mlueb� k�`b^dhklvx� jZaj_rZ_lky� lhevdh� gZ� ki_pbZevguo�

ih^^hgZo�k�]g_a^Zfb��?keb�ba-aZ�[hevrh]h�iZd_lZ�beb�]jhfha^dh]h�]jmaZ�g_�
\b^gh� ^hjh]b�� ^himkdZ_lky� i_j_^\b`_gb_� ih]jmaqbdZ� aZ^gbf� oh^hf�� gh� k�
gbadhc�kdhjhklvx��>\b`_gb_�k� ]jmahf�hkms_kl\ey_lky�gZ�kdhjhklyo��h[_k�
i_qb\Zxsbo�[_ahiZkghklv�h[kem`b\Zxs_]h�i_jkhgZeZ��M�i_j_k_q_gbc�ijh�
_a^h\�� gZ� ih\hjhlZo�� \�f_klZo� kdhie_gby� ex^_c� \h^bl_ev� h[yaZg� kgb`Zlv�
kdhjhklv�ih]jmaqbdZ�b�ih^Z\Zlv�kb]gZeu��g_h[oh^bfh�m[_^blvky��qlh�\�ahg_�
jZa\hjhlZ�g_l�ex^_c��?keb�gZ�imlb�^\b`_gby�ih]jmaqbdZ��hkh[_ggh�k�]jmahf�
gZ� \beZo�� \klj_qZxlky�fhkldb��i_j_dju\Zxsb_�g_jh\ghklb�imlb�� lh� \h^b�
l_ev�h[yaZg�ij_^\Zjbl_evgh�ijh\_jblv�ijhqghklv�fhkldh\� 
Ke_^m_l�[ulv�hkh[_ggh�\gbfZl_evguf dZd�ijb�\t_a^_�gZ�jZfim�kdeZ^Z��lZd�

b�ijb�i_j_^\b`_gbb�ih�g_c��lZd�dZd�fZe_crZy�g_hklhjh`ghklv fh`_l�ijb\_�
klb�d�iZ^_gbx�fZrbgu��AZij_sZ_lky�ijh_a^�jZ[hqbo�gZ�\beZo�ih]jmaqbdZ� 

 
����Dhgl_cg_jgu_�b�ly`_eh\_kgu_�]jmau 

 

I_j_^�gZqZehf�kf_gu�fZrbgbkl�h[yaZg�hagZdhfblvky�k�l_ogbq_kdbf�kh�
klhygb_f�djZgZ��Ihke_�hkfhljZ�djZgZ�hijh[mxl�jZ[hlm�f_oZgbafh\�djZgZ�gZ�
ohehklhf�oh^m��Ijb�wlhf�lhjfhaghc�imlv�djZgZ�^he`_g�[ulv�g_�[he__���f� Z�
\k_�f_oZgbafu�^he`gu�jZ[hlZlv�[_a�aZ_^Zgbc�b�ba[ulhqgh]h�rmfZ� 
Ij_`^_� q_f�ijb\_klb� djZg� \� ^\b`_gb_�� g_h[oh^bfh� m[_^blvky�� qlh�gZ�

djZgh\uo�imlyo�g_l�ex^_c��]jmah\�beb�ihklhjhggbo�ij_^f_lh\��?keb�fZkkZ�
dhgl_cg_jZ� [ebadZ� d� ]jmahih^t_fghklb� djZgZ�� _]h� kgZqZeZ� ih^gbfZxl� gZ�
\ukhlm� ����ff��ijh\_jyxl�[_ahldZaghklv�^_ckl\by� lhjfhah\�b�ebrv� aZl_f�
ijh^he`Zxl�ih^t_f�b�i_j_f_s_gb_��Ih^gbfZy�dhgl_cg_j��gm`gh�ke_^blv��
qlh[u�hg�g_�mibjZeky�\�fhklh\h_� kljh_gb_�beb�hihju�djZgZ��I_j_f_sZlv�
ih^gyluc�dhgl_cg_j�gm`gh�gZ�lZdhc�\ukhl_��qlh[u�f_`^m�gbf�b�\klj_qZx�
sbfbky�gZ�imlb�ij_^f_lZfb�[ue�ijhk\_l�g_�f_g__�����f� 
FZrbgbkl�djZgZ�\h�\j_fy�jZ[hlu�^he`_g�ke_^blv��qlh[u�g_�gZjmrZebkv�

]Z[Zjblu� mdeZ^db� ]jmah\� b� g_� aZ]jhfh`^Zebkv� ijhoh^u� gZ� dhgl_cg_jghc�
iehsZ^d_� 
JZkklhygb_� f_`^m� l_e_`dZfb� djZgh\�� jZ[hlZxsbo� gZ� h^ghf� imlb�� g_�

^he`gh�[ulv�f_g__���f��g_evay�ih^lZedb\Zlv�djZg�djZghf� 
Hdhgqb\�jZ[hlm��fZrbgbkl�h[yaZg�mklZgh\blv�djZg�gZ�f_klh��ij_^gZagZ�

q_ggh_�^ey�_]h�klhygdb��Djxd�djZgZ�ih^gyl�\�\_jog__�iheh`_gb_��Z�aZo\Zlu�
hims_gu�gZ�ki_pbZevguc�kl_eeZ`� 
I_j_^�gZqZehf�jZ[hlu�kljhiZevsbd�^he`_g�ijh\_jblv�bkijZ\ghklv�]jm�

ahaZo\Zlguo� ijbkihkh[e_gbc��Qlh[u� ih^gylvky� gZ� djurm� dhgl_cg_jZ� ^ey�
_]h� aZo\ZlZ�� kljhiZevsbdb� h[yaZgu� ihevah\Zlvky� e_]dbfb� i_j_ghkgufb�
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e_klgbpZfb��GZ�hihjZo�dhaeh\uo� djZgh\�mklZgZ\eb\Zxl� ki_pbZevgu_�ieh�
sZ^db�k�i_j_db^gufb�fhkldZfb�^ey�i_j_oh^Z�gZ�djurm�dhgl_cg_jZ� 
GZ�ih^djZgh\uo�imlyo�mklZgZ\eb\Zxl�Z\lhfZlbq_kdb�^_ckl\mxsb_�dhg�

p_\u_� \udexqZl_eb�� ijb� kjZ[Zlu\Zgbb� dhlhjuo� djZgu� hklZgZ\eb\Zxlky��
Lmibdh\u_�ih^djZgh\u_�imlb�h[hjm^mxlky�mihjZfb� 
>ey� ih\ur_gby� [_ahiZkghklb� b� ijhba\h^bl_evghklb� djZgh\� ke_^m_l�

ijbf_gylv�Z\lhfZlbq_kdh_�h]jZgbq_gb_�\ukhlu�ih^t_fZ�]jmaZ��Z\lhfZlbq_�
kdh_�j_]mebjh\Zgb_�jZa]hgZ�b�aZf_^e_gby�\k_o�djZgh\uo�^\b]Zl_e_c��ieZ\�
gh_�[_kklmi_gqZlh_�baf_g_gb_�kdhjhklb�\k_o�f_oZgbafh\��Z\lhfZlbq_kdmx�
^hklZ\dm�]jmaZ�gZ�aZ^Zgghc�\ukhl_�b�]jmah\hc�l_e_`db�b�djZgZ�gZ�aZ^Zgghf�
jZkklhygbb��Hk\_sZxl� iehsZ^dm�b� jZ[hq__ ijhkljZgkl\h� \� ahg_� ^_ckl\by�
djZgZ� k\_lbevgbdZfb�� mklZgh\e_ggufb� gZ� klZpbhgZjguo� hihjZo� ih� ijh�
^hevguf�klhjhgZf�kdeZ^kdhc�iehsZ^db�b�Z\lhijh_a^h\��Z�lZd`_�gZ�djZgZo� 
Hk\_s_gghklv�\�jZ[hq_c�ahg_�ih^�djZghf�^he`gZ�[ulv�g_�gb`_����ed��Z�ijb�

jZ[hl_�k�Z\lhkljhihf�gZ�mjh\g_�iehsZ^db�b�Z\lhih^t_a^h\�± g_�gb`_���ed� 
Kdhjhklv� ^\b`_gby� Z\lhfh[be_c� gZ� l_jjblhjbb� dhgl_cg_jgh]h� imgdlZ�

g_�^he`gZ�ij_\urZlv����df�q� 
 

����E_kgu_�]jmau 
 

Ijb�hj]ZgbaZpbb�iZd_lguo�i_j_\hahd�e_kguo�]jmah\�agZqbl_evgh�memq�
rZxlky� mkeh\by� \uiheg_gby� kdeZ^kdbo�b�ih]jmahqgh-jZa]jmahqguo�jZ[hl��
H^gZdh� ke_^m_l� m^_eylv� ^he`gh_� \gbfZgb_� l_ogbd_� [_ahiZkghklb�� Qlh[u�
h[_ki_qblv� mklhcqb\hklv�rlZ[_e_c�� iZd_lbjh\Zggu_� e_khfZl_jbZeu� g_h[�
oh^bfh�mdeZ^u\Zlv�©\i_j_\yadmª�beb�nhjfbjh\Zlv�iZd_lgu_�rlZ[_ey�mklm�
iZfb��Dh]^Z�kdeZ^bjmxl�iZd_lu�djm]euo�^ebgguo�e_khfZl_jbZeh\��djZcgb_�
iZd_lu� p_e_khh[jZagh� mdeZ^u\Zlv� lhjpZfb� gZjm`m�� qlh� bkdexqZ_l� jZa\Ze�
iZd_lZ�b�iZ^_gb_�hl^_evguo�[j_\_g�ijb�jZaju\_� \_jogbo� kh_^bgbl_evguo�
kly`_d��KdeZ^kdb_�b�ih]jmahqgh-jZa]jmahqgu_�jZ[hlu� k�iZd_lbjh\Zggufb�
e_khfZl_jbZeZfb�gm`gh� hkms_kl\eylv� ih� j_dhf_g^h\Zgguf� lbih\uf� l_o�
gheh]bq_kdbf� ko_fZf� k�bkihevah\Zgb_f� khhl\_lkl\mxsbo� ]jmahaZo\Zlguo�
mkljhckl\�� 
G_bkijZ\gu_� kj_^kl\Z� iZd_lbjh\Zgby� ^he`gu� k\h_\j_f_ggh� \u[jZdh�

\u\Zlvky� 
G_bkijZ\gufb� �ih\j_`^_ggufb�� kqblZxlky� ihem`_kldb_� kljhiu�� bf_�

xsb_� 
± lj_sbgu�beb�h[ju\u�ex[h]h�we_f_glZ�kljhiZ� 
± ^_nhjfZpbx� [hdh\hc� ]jmah\hc� ly]b� kljhiZ� beb� gb`g_c� ihehku� ijb�

jZ^bmk_�]b[Z�f_g__����ff�b�m]e_�]b[Z� D  �f_`^m�qZklyfb�^_nhjfbjh\Zggh]h�
we_f_glZ��f_g__����� 

± h[s__�mlhg_gb_�ex[h]h�we_f_glZ�kljhiZ��\ke_^kl\b_�dhjjhabb�beb�f_�
oZgbq_kdh]h�ih\j_`^_gby��gZ�\_ebqbgm������b�[he__�hl�ghfbgZevghc�ieh�
sZ^b�bo�ihi_j_qgh]h�k_q_gby� 
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± hk_\mx��kibjZevgmx��^_nhjfZpbx�gb`g_c�qZklb�ihehku����� 
Kljhiu��bf_xsb_�^_nhjfZpbx� �klj_em�ijh]b[Z��[hdh\uo�]jmah\uo�ly]�

beb�gb`gbo�ihehk�����ff�b�f_g__��ih^e_`Zl�\ha\jZlm�beb�hq_j_^ghfm�bk�
ihevah\Zgbx�[_a�bkijZ\e_gby��Z�bf_xsb_�^_nhjfZpbx�[he__�mdZaZgghc��gh�
g_� ^hklb]rmx� ©djblbq_kdhcª�� kqblZxl� ijb]h^gufb� ^ey� wdkiemZlZpbb�� gh�
i_j_^�miZdh\dhc�\�iZqdb�hgb�^he`gu�[ulv�\uijZ\e_gu��DjZgu��l_evn_ju��
gZihevgu_�]jmahih^t_fgu_�fZrbgu��Z�lZd`_�]jmahaZo\Zlgu_�ijbkihkh[e_�
gby��bkihevam_fu_�^ey�jZ[hlu�k�e_kgufb�]jmaZfb��^he`gu�khhl\_lkl\h\Zlv�
IjZ\beZf� mkljhckl\Z�b�[_ahiZkghc� wdkiemZlZpbb� ]jmahih^t_fguo� djZgh\��
FZkkZ�iZd_lZ�e_khfZl_jbZeh\�g_�^he`gZ�ij_\urZlv�kmffZjgmx�]jmahih^t�
_fghklv� bkihevam_fuo� iZd_lhh[jZamxsbo� kj_^kl\�� dhlhju_� g_h[oh^bfh�
jZaf_sZlv�gZ�h^bgZdh\hf�jZkklhygbb�hl�p_gljZ�ly`_klb�iZd_lZ��H^gbf�ba�
hkgh\guo�lj_[h\Zgbc�^ey�h[_ki_q_gby�[_ahiZkghklb�\uiheg_gby�kdeZ^kdbo�
b�ih]jmahqgh-jZa]jmahqguo�jZ[hl�b�khojZgghc�i_j_\hadb��\�hkh[_gghklb�gZ�
hldjulhf� ih^\b`ghf� khklZ\_�� y\ey_lky� iehlgZy� mly`dZ� iZd_lh\� b� [ehd-
iZd_lh\� 
<�ijhp_kk_ i_j_]jmadb�iZd_lh\�ke_^m_l�hkh[_ggh�\gbfZl_evgh�ke_^blv��

qlh[u�]jmahaZo\Zlgh_�ijbkihkh[e_gb_�[ueh�ijZ\bevgh�gZeh`_gh�gZ�iZd_l��
<h�\j_fy�i_j_f_s_gby�iZd_lZ�jZ[hqb_�^he`gu�gZoh^blvky�gZ�[_ahiZkghf�
jZkklhygbb� hl� i_j_f_sZ_fh]h� iZd_lZ�� >ey� rlZ[_ebjh\Zgby� iZd_lh\� gZ�
kdeZ^_��mdeZ^db�bo�\� ljxfZo� km^h\�b�\Z]hgZo�gZb[he__�p_e_khh[jZagh�bk�
ihevah\Zlv� ihemZ\lhfZlbq_kdb_� b� Z\lhfZlbq_kdb_� ]jmahaZo\Zlgu_� ijbkih�
kh[e_gby��bkdexqZxsb_�g_ihkj_^kl\_ggh_�mqZklb_�jZ[hqbo-kljhiZevsbdh\�
\�]jmah\uo�jZ[hlZo�b�\�hkh[_gghklb�gZ�rlZ[_e_� 
Ijb�\uiheg_gbb�kdeZ^kdbo�b�ih]jmahqgh-jZa]jmahqguo�jZ[hl�k�e_kgufb�

]jmaZfb�\�iZd_lZo��[ehd-iZd_lZo�lj_[m_lky�kh[ex^Zlv�^_ckl\mxsb_�ijZ\beZ�
ih�l_ogbd_�[_ahiZkghklb�ijb�i_j_]jmad_�b�ojZg_gbb�jZaebqguo�e_khfZl_jb�
Zeh\�� \dexqZy� ^hihegbl_evgu_� ijZ\beZ�� jZajZ[hlZggu_� ijbf_gbl_evgh� d�
ki_pbnbq_kdbf� hkh[_gghklyf� hl^_evguo� khjlbf_glh\�� ljZgkihjlbjm_fuo�
dZd� \� iZd_lbjh\Zgghf�� lZd� b� \� g_iZd_lbjh\Zgghf� \b^_�� Z� lZd`_� mkeh\byf�
jZ[hlu� dhgdj_lguo� ij_^ijbylbc-]jmahhlijZ\bl_e_c� �]jmahihemqZl_e_c�� b�
`_e_agh^hjh`guo�klZgpbc� 

 
6.5 GZ\Zehqgu_��kuimqb_�ihjhrdhh[jZagu_� 
      b�iue_\b^gu_�]jmau 

 

Ijb� \u]jmad_� ba\_klb��p_f_glZ�� kmi_jnhknZlZ�� k_eblju�� oehjghc�ba\_�
klb�� gZnlZebgZ��fbg_jZevguo� m^h[j_gbc� b� ^jm]bo� _^dbo� iueysbo� ]jmah\�
g_h[oh^bfh�ijbf_gylv� \k_�f_ju�ijhlb\�h[jZah\Zgby�iueb��Ijb�[hevrhf�
iue_h[jZah\Zgbb�p_e_khh[jZagu�ZkibjZpbhggu_�mkljhckl\Z�^ey�hlkhkZ�iu�
eb�� <u]jm`Zlv� _^db_� iueysb_� ]jmau� b� fbg_jZevgu_� m^h[j_gby� ke_^m_l�
lhevdh� f_oZgbabjh\Zgguf� kihkh[hf�� JZ[hqb_�� h[kem`b\Zxsb_� fZrbgu��
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h[yaZgu� jZ[hlZlv� \� ki_ph^_`^_�� j_kibjZlhjZo� b� ijhlb\hiuevguo� hqdZo��
Nbevlj�j_kibjZlhjZ�f_gyxl�ih�f_j_�aZ]jyag_gby��gh�g_�j_`_�h^gh]h�jZaZ�\�
kf_gm��J_dhf_g^m_lky� \ughkblv�imevlu� mijZ\e_gby�fZrbgZfb�b�f_oZgba�
fZfb�ba�aZiue_gguo�ahg� 
Ijb�i_j_jZ[hld_�obfbq_kdbo�]jmah\�jZ[hqb_�h[yaZgu�ihevah\Zlvky�ijh�

lb\h]ZaZfb b� ^jm]bfb kj_^kl\Zfb bg^b\b^mZevghc aZsblu�� >ey� aZsblu�
dh`guo�ihdjh\h\�ke_^m_l�ijbf_gylv�aZsblgu_�fZab��iZklu��wfmevkbb��I_�
j_^�_^hc��dmj_gb_f�g_h[oh^bfh�lsZl_evgh�\ufulv�jmdb�b�ijhihehkdZlv�jhl 
�ijbgbfZlv� ibsm� b� dmjblv� gZ� jZ[hqbo� f_klZo� g_� j_dhf_g^m_lky). Ihke_�
jZ[hlu� ki_ph^_`^m�b� ki_ph[m\v�h[_kiueb\Zxl�b�h[_a\j_`b\Zxl� jZ[hqb_�
ijbgbfZxl�]hjyqbc�^mr�  
RlZ[_ey�kuimqbo�]jmah\�k�djmlbaghc��[hevr_c�m]eZ�_kl_kl\_ggh]h�hldh�

kZ�� g_h[oh^bfh� h]jZ`^Zlv� ijhqgufb� ih^ihjgufb� kl_gdZfb�� Qlh[u� ba[_�
`Zlv�h[\ZeZ��g_�ke_^m_l�\u[bjZlv�kuimqb_�]jmau�iml_f�ih^dhiZ� 
KdeZ^kdb_� kbehku�b�[mgd_jZ�� kem`Zsb_�^ey�ojZg_gby�p_f_glZ�b�fbg_�

jZevguo�m^h[j_gbc��h[hjm^mxl�mdZaZl_eyfb�mjh\gy aZiheg_gby. 
 

����A_jgh\u_�]jmau 
 

Ijb� ih]jmad_� b� \u]jmad_� a_jgZ� hkh[h_� \gbfZgb_� ke_^m_l� h[jZsZlv� gZ�
mf_gvr_gb_�iue_hh[jZah\Zgby��lZd�dZd�iuev�\j_^gZ�^ey� a^hjh\vy�b�\aju�
\hhiZkgZ��GZ�\k_o�we_\ZlhjZo�b�\�kdeZ^Zo�ij_^mkfZljb\Zxl�mkljhckl\Z�Zk�
ibjZpbhgghc�k_lb�^ey�ebd\b^Zpbb�iueb�\�f_klZo�__�h[jZah\Zgby�\�ihf_s_�
gbyo��JZ[hqb_��aZgylu_�gZ� ]jmah\uo�hi_jZpbyo�k�a_jghf��^he`gu�jZ[hlZlv�
lhevdh�\�ijhlb\hiuevguo�hqdZo�b�j_kibjZlhjZo��G_h[oh^bfh�m^_eylv�\gb�
fZgb_�b� we_dljh[_ahiZkghklb�h[hjm^h\Zgby��gZ^_`ghklb� kh_^bg_gby� we_d�
ljbq_kdbo� ebgbc�� ij_^mij_`^Zlv� bkdj_gb_� we_dljh^\b]Zl_e_c�� ;_gah[Zdb�
Z\lhfh[be_c�gZ^_`gh�aZdju\Zxl�djurdZfb��AZij_sZ_lky�ihevah\Zlvky�hl�
djuluf�h]g_f� 
Imgdlu�i_j_]jmadb�a_jgZ�^he`gu�[ulv�hk\_s_gu�ijhlb\hih`Zjguf�\h�

^hijh\h^hf� b� kgZ[`_gu� h[hjm^h\Zgb_f� \� khhl\_lkl\bb� k� ^_ckl\mxsbfb�
ghjfZfb� 

 
����GZeb\gu_�]jmau 

 

GZeb\� �keb\�� g_nl_ijh^mdlh\�� Z� lZd`_� y^h\bluo� b� _^dbo� obfbq_kdbo�
]jmah\�� i_j_\habfuo� \� `b^dhf� khklhygbb�� ke_^m_l� \uihegylv� k� hkh[hc�
hklhjh`ghklvx��Dmjblv� b� aZ`b]Zlv� h]hgv� \� f_klZo� gZeb\Z� �keb\Z�� kljh]h�
\hkij_sZ_lky��JZ[hlZlv�k�dbkehlZfb�fh`gh�lhevdh�\�ki_ph^_`^_��\�dhlhjmx�
\oh^yl� dhklxf� ba� ]jm[hr_jklgh]h� kmdgZ�� j_abgh\u_� i_jqZldb� b� kZih]b��
r_jklyghc� ]heh\ghc� m[hj�� nZjlmd�� j_kibjZlhj�� Z� lZd`_� aZsblgu_� hqdb��
< aZiZk_�^he`_g�[ulv�bg^b\b^mZevgh�ih^h[jZgguc�b�ijh\_j_gguc�ijhlb�
\h]Za��K_jgZy�b�kheygZy�dbkehlu��f_eZg`�b�jZkl\hj�dZmklbq_kdhc�kh^u�ijb�
ihiZ^Zgbb�gZ�hldjulu_�qZklb� l_eZ�\uau\Zxl�kbevgu_�h`h]b��ljm^gh�ih^�
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^Zxsb_ky� e_q_gbx��IhiZ^Zgb_� jZkl\hjZ�s_ehqb� \� ]eZaZ� fh`_l� \uau\Zlv�
ihjZ`_gby��\_^msb_�d�ke_ihl_� 
G_kh[ex^_gb_�lj_[h\Zgbc�[_ahiZkghklb�ijb�i_j_]jmad_�g_nl_ijh^mdlh\�b�

y^h\bluo� ]jmah\�fh`_l� ihkem`blv� ijbqbghc� hljZ\e_gby� y^h\blufb� iZjZfb��
\ua\Zlv�obfbq_kdb_�h`h]b�\ke_^kl\b_�ihiZ^Zgby�`b^dhklb�gZ�dh`gu_�ihdjh�
\u�jZ[hlZxsbo�beb�dhg^_gkZpbb�iZjh\�gZ�gbo��Z�lZd`_�l_ieh\u_�h`h]b�\hk�
ieZf_gb\rbfbky� h]g_hiZkgufb� \_s_kl\Zfb�� Hkh[_ggh� hklhjh`gh� ke_^m_l�
h[jZsZlvky� k� ihjh`gbfb� pbkl_jgZfb�� [hqdZfb� b� ^jm]bfb� _fdhklyfb� ba-ih^�
]hjxqbo�`b^dhkl_c�� \� dhlhjuo� \k_]^Z� kdZieb\Zxlky� iZju ]hjxq_]h��GZihe�
g_ggu_� [hqdb� g_� ij_^klZ\eyxl� lZdhc� hiZkghklb�� dZd� ihjh`gb_��Ijb� ih`Zj_�
]hjxq__�\�gZiheg_gguo�[hqdZo�\u]hjZ_l��Imklu_�`_�[hqdb�fh]ml�\ahj\Zlvky� 
Qlh[u�h[_ki_qblv� [_ahiZkgu_� mkeh\by� ljm^Z�ijb� keb\_�hiZkguo� ]jmah\��

g_h[oh^bfh�\uihegylv�ke_^mxsb_�hkgh\gu_�lj_[h\Zgby��I_j_^�keb\hf�`b^�
dhklb� gm`gh� mklZgh\blv�� y^h\blZy� hgZ� beb� \hkieZf_gyxsZyky�� hkfhlj_lv�
pbkl_jgm�� ijh\_jblv� bkijZ\ghklv� b� [_ahldZaghklv� ^_ckl\by� keb\guo�
mkljhckl\�b�ijbkihkh[e_gbc��:jfZlmjZ� ljm[hijh\h^Z�^he`gZ�[ulv� ]_jf_�
lbqghc��AZ^\b`db�� djZgu�b�ijhqb_� aZihjgu_�mkljhckl\Z� ^he`gu�[ulv bk�
ijZ\gu�� qlh[u� \� ex[hc�fhf_gl�fh`gh� [ueh�gZ^_`gh�i_j_djulv� lm� qZklv�
ljm[hijh\h^Z��dhlhjZy�hl^_ey_lky�aZ^\b`dhc��H[gZjm`b\�dZdb_-eb[h�g_bk�
ijZ\ghklb��gZijbf_j��g_^hklZlhqgh_�miehlg_gb_�ljm[hijh\h^h\��kZevgbdh\��
ijhdeZ^hd��\_glbe_c�beb�l_qv�`b^dhklb�ba�pbkl_jg��ke_^m_l�mkljZgblv�bo�b�
ijbgylv�f_ju�d�k[hjm��g_cljZebaZpbb�b�hl\h^m�\ul_dZxs_c�`b^dhklb� 
Qlh[u� ba[_`Zlv� i_j_iheg_gby� j_a_j\mZjh\� b� jZaju\Z� ljm[hijh\h^h\��

hkh[h_�\gbfZgb_�g_h[oh^bfh�h[jZsZlv�gZ�k\h_\j_f_gguc�imkd�\�^_ckl\b_�
b�hklZgh\dm�gZkhkZ��hldjulb_�aZ^\b`_d�b�\_glbe_c� 
Hldju\Zy�exdb��djurdb�b�dheiZdb�pbkl_jg��jZ[hqb_�^he`gu�gZoh^blvky�k�

ih^\_lj_gghc�klhjhgu��Ijb�wlhf�aZij_s_gu�m^Zju�bgkljmf_glhf�ih�^_lZeyf�
aZihjguo�mkljhckl\��Ihke_�keb\Z�`b^dhklb�ba�pbkl_jg�b�jZat_^bg_gby�ljm[h�
ijh\h^h\�\k_�hl\_jklby��exdb�b�eZau�^he`gu�[ulv�iehlgh�aZdjulu�� 

 
Dhgljhevgu_�\hijhku 

1 HiZkgu_�b�\j_^gu_�ijhba\h^kl\_ggu_�nZdlhju�ijb�\uiheg_gbb�ih]jmahqgh-
\u]jmahqguo�b�kdeZ^kdbo�jZ[hl� 

��H[yaZgghklb�\h^bl_ey�ih]jmaqbdZ�ijb�ijhba\h^kl\_�ih]jmahqgh-\u]jmahqguo�
jZ[hl. 

��H[yaZgghklb�\h^bl_ey�djZgZ�ijb�\uiheg_gbb�ih]jmahqgh-\u]jmahqguo�jZ[hl� 
��Lj_[h\Zgby�d�hk\_s_gghklb�iehsZ^hd� 
��Lj_[h\Zgby�d�kljhiZf� 
��Lj_[h\Zgby�d�jZ[hl_�kljhiZevsbdh\� 
��Lj_[h\Zgby�ijb�jZ[hl_�k�iueysbfb�]jmaZfb� 
��Lj_[h\Zgby�ijb�jZ[hl_�k�h]g_hiZkgufb��y^h\blufb�]jmaZfb� 
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