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<�khhl\_lkl\bb�k�AZdhghf�J_kim[ebdb�;_eZjmkv�©H�p_ghh[jZah\Zgbbª�[6] 

p_ghh[jZah\Zgb_�ij_^klZ\ey_l�kh[hc�ijhp_kk�ih�mklZgh\e_gbx�b�ijbf_g_�
gbx� p_g� �lZjbnh\��� ijb� wlhf� p_gZ� ihgbfZ_lky� dZd� ^_g_`gh_� \ujZ`_gb_�
klhbfhklb�_^bgbpu�lh\ZjZ��Z�lZjbn� ± dZd�^_g_`gh_�\ujZ`_gb_�klhbfhklb�
_^bgbpu�jZ[hlu��mkem]b� 
P_ghh[jZah\Zgb_� gZ� `_e_agh^hjh`ghf� ljZgkihjl_� y\ey_lky� keh`ghc�

fgh]hklmi_gqZlhc� aZ^Zq_c�� ijba\Zgghc� h[_ki_qblv� [ZeZgk� bgl_j_kh\� \k_o�
klhjhg�� mqZkl\mxsbo� \� ijhp_kk_� i_j_\hadb� b� hdZaZgby� khimlkl\mxsbo�
mkem]: \eZ^_evpZ� bgnjZkljmdlmju�� i_j_\haqbdZ�� kh[kl\_ggbdZ� ih^\b`gh]h�
khklZ\Z��]jmahhlijZ\bl_ey��]jmahihemqZl_ey� 
Hkgh\hc�nhjfbjh\Zgby�p_g��lZjbnh\��gZ�ljZgkihjl_�y\ey_lky�\�i_j\mx�

hq_j_^v�wdhghfbq_kdZy�h[hkgh\Zgghklv�lZjbnguo�klZ\hd��bo�hldjulhklv�b�
ijhajZqghklv� dZd� ^ey� ihevah\Zl_e_c�� lZd� b� ^ey� j_]meylhjZ�� Z� lZd`_� mq_l�
\ebygby�hkgh\guo�agZqbfuo�nZdlhjh\�b�iZjZf_ljh\. 
<�gZklhys_f�ihkh[bb�jZkkfZljb\Zxlky�hkgh\gu_�\hijhku�p_ghh[jZah�

\Zgby� �lZjbnhh[jZah\Zgby�� gZ�`_e_agh^hjh`ghf� ljZgkihjl_�� \dexqZy� ih�
kljh_gb_�fh^_eb�b�jZkq_l k_[_klhbfhklb�]jmah\uo�`_e_agh^hjh`guo�i_j_�
\hahd�^ey�lZjbnguo�p_e_c��jZkq_l�lZjbnh\�gZ�i_j_\hadm�]jmah\�\�jZaebqguo�
lbiZo�]jmah\uo�`_e_agh^hjh`guo�\Z]hgh\�b�dhgl_cg_jh\��hij_^_e_gb_�p_�
gh\hc�dhgdmj_glhkihkh[ghklb�`_e_agh^hjh`gh]h�ljZgkihjlZ��mklZgh\e_gb_�
\hafh`ghklb� ij_^hklZ\e_gby� b� jZaf_jZ� kdb^hd� k� lZjbnh\� b� gZ^[Z\hd� aZ�
mkdhj_ggmx�^hklZ\dm�� Z� lZd`_�ihjy^hd� dZevdmebjh\Zgby�ieZl� aZ�^hihegb�
l_evgu_�jZ[hlu�b�mkem]b� 
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1 P?GHH;J:AH<:GB?� 
<H�<G?RG?LHJ=H<HC�>?YL?EVGHKLB�HJ=:GBA:PBB 

 
H^gbf�ba�gZb[he__�\Z`guo�nZdlhjh\�\�ijhp_kk_�aZdexq_gby�dhgljZdlZ�

y\ey_lky� hij_^_e_gb_� \g_rg_lhj]h\hc� p_gu�� dhlhjZy� aZ\bkbl� hl�fgh`_kl\Z�
iZjZf_ljh\�l_ogbq_kdh]h��l_ogheh]bq_kdh]h��iheblbq_kdh]h�b�wdhghfbq_kdh�
]h�oZjZdl_jZ� Nhjfbjh\Zgb_�\g_rg_lhj]h\hc�p_gu�y\ey_lky�keh`guf�ijhp_k�
khf��\dexqZxsbf \�k_[y \u[hj�[Zabkguo�fbjh\uo�jugdh\�b�kbkl_fu�dhff_j�
q_kdbo� ihijZ\hd� d� [Zabkguf� p_gZf�� mq_l� dZq_kl\_gguo� b� \j_f_gguo�
iZjZf_ljh\��mkeh\bc�ihklZ\db��\Zexlgh-nbgZgkh\uo�mkeh\bc��ihjy^hd�ijbf_�
g_gby�kbkl_fu�kdb^hd b�\dexq_gby�\�p_gm�dhgljZdlZ�gZeh]h\�b�ihrebg. 
F_`^mgZjh^gu_� ijZ\beZ� ©Bgdhl_jfk-2020ª�� ijbf_gy_fu_� \� f_`^mgZ�

jh^ghc�lhj]h\e_��hij_^_eyxl�ijZ\Z�b�h[yaZgghklb�klhjhg�ih�^h]h\hjm�dmieb-
ijh^Z`b�\�qZklb�^hklZ\db�lh\ZjZ�hl�ijh^Z\pZ�d�ihdmiZl_ex��mkeh\by�ihklZ\db 
lh\Zjh\�� <�aZ\bkbfhklb�hl�[Zabkguo�mkeh\bc�ihklZ\db� ©Bgdhl_jfk-2020ª \ 
ijhp_kk_� aZdexq_gby� \g_rg_lhj]h\hc� k^_edb� mklZgZ\eb\Zxlky� h[yaZgghklb�
klhjhg�ih�^hklZ\d_�lh\ZjZ�b�fhf_gl�i_j_oh^Z�jbkdh\�k�ijh^Z\pZ�gZ�ihdmiZl_ey��
ijb�wlhf�jZkoh^u�ijh^Z\pZ�ih�^hklZ\d_�\dexqZxlky�\�p_gm�lh\ZjZ. 
NZdlmjgZy�klhbfhklv��bg\hckgZy�p_gZ��lh\ZjZ�ij_^klZ\ey_l�kh[hc�[5]: 
± p_gm�lh\Zjh\�\�\Zexl_�^h]h\hjZ��ijb\_^_ggmx�\�kq_l_�gZ�hieZlm�b��beb��

ihklZ\dm� lh\Zjh\� beb� jZkkqblZggmx� bkoh^y� ba� mkeh\bc� ^h]h\hjZ�� _keb� ih�
mkeh\byf�^h]h\hjZ�kq_l�gZ�hieZlm�b��beb��ihklZ\dm�lh\Zjh\�hnhjfey_lky�ih�
ke_�ihklZ\db�lh\Zjh\��_keb�lh\Zju�\\_a_gu�gZ�lZfh`_ggmx�l_jjblhjbx�J_k�
im[ebdb�;_eZjmkv�beb�\uimkdZxlky�^ey�k\h[h^gh]h�h[jZs_gby�\�kq_l�bkihe�
g_gby� h[yaZl_evkl\� ih� ^h]h\hjm� f_`^mgZjh^ghc� dmieb-ijh^Z`b� beb� ih�
bghfm�^h]h\hjm��gZ�dhlhjuc�\�khhl\_lkl\bb�k�ZdlZfb�aZdhgh^Zl_evkl\Z�J_k�
im[ebdb�;_eZjmkv�mklZgh\e_gh�lj_[h\Zgb_�h[�hnhjfe_gbb�^hdmf_glZ�\Zexl�
gh]h�dhgljhey��iZkihjlZ�k^_edb��beb�iZkihjlZ�[Zjl_jghc�k^_edb� 

± klhbfhklv�lh\Zjh\��ijb\_^_ggmx�\�dhff_jq_kdhf�^hdmf_gl_, dhlhjuc�kh�
klZ\e_g ijb�kh\_jr_gbb�k^_edb��k\yaZgghc�k�i_j_f_s_gb_f�lh\Zjh\�q_j_a�lZfh�
`_ggmx� ]jZgbpm� J_kim[ebdb� ;_eZjmkv� beb� \uimkdhf� lh\Zjh\� ^ey� k\h[h^gh]h�
h[jZs_gby��_keb�lh\Zju�\\_a_gu�gZ�lZfh`_ggmx�l_jjblhjbx�J_kim[ebdb�;_eZ�
jmkv�\�kq_l�bkiheg_gby�h[yaZl_evkl\�ih�^h]h\hjm��ij_^mkfZljb\Zxs_fm�i_j_^Z�
qm�\\_a_gguo�lh\Zjh\�\h�\j_f_ggh_�\eZ^_gb_�b��beb��ihevah\Zgb_��\�lhf�qbke_�k�
\hafh`ghklvx�kh\_jrZlv�hij_^_e_ggu_�^_ckl\by�beb�kh\_jrZlv�hij_^_e_ggmx�
^_yl_evghklv�k�lh\ZjZfb���eb[h�ih�h^ghklhjhgg_c�\g_rg_wdhghfbq_kdhc�k^_ed_� 
<�aZ\bkbfhklb�hl�[ZabkZ�ihklZ\db��bguo�mkeh\bc�\g_rg_lhj]h\h]h�^h]h�

\hjZ�nZdlmjgZy�klhbfhklv�fh`_l�g_�\dexqZlv�jZkoh^u�ih�i_j_\had_�lh\ZjZ��
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ih]jmahqgh-jZa]jmahqguf�jZ[hlZf��bguf�jZ[hlZf��mkem]Zf��kljZoh\Zgbx��ih�
hieZl_� j_amevlZlh\� bgl_ee_dlmZevghc� ^_yl_evghklb�� wdkihjlghc� ihrebgu��
jZaebqguo�]hkm^Zjkl\_gguo�k[hjh\�b�l� i��MdZaZggu_�khklZ\eyxsb_�mqblu�
\Zxlky� ijb� hij_^_e_gbb� lZfh`_gghc� klhbfhklb� lh\Zjh\� <aZbfhk\yav�nZd�
lmjghc�klhbfhklb�lh\ZjZ�b�[ZabkZ�ihklZ\db�ijb\_^_gZ�gZ�jbkmgd_����. 
<� khhl\_lkl\bb� k� \u[jZggufb� mkeh\byfb� ihklZ\db� ©Bgdhl_jfk-2020ª 

jZkkqblu\Z_lky� \_ebqbgZ� iheguo� aZljZl� gZ� \uiheg_gb_� aZdZaZ� \� ij_^_eZo�
ko_fu�^hklZ\db�\�f_`^mgZjh^ghf�khh[s_gbb�beb�jZkkqblu\Zxlky�hl^_evgu_�
bg\hckgu_�p_gu�bkoh^y�ba�\ujZ`_gbc: 

hP P �EXW                                                 (1.1) 
hl wdk hl wdk

h ijj lZf ijj lZfP P K K P K K �FCA EXW � �  � �                    (1.2) 

wdk ihjl \[ ihjl \[
h lZf i_j ijj i_j ijjP P & 7 & P 7 & �FAS FCA � � �  � �              (1.3) 

hl wdk ihjl \[ [hjl [hjl
h ijj lZf i_j ijj ijj ijjP P & & 7 & & P & �FOB FAS � � � � �  �       (1.4) 

hl wdk ihjl [hjl fhj_ fhj_
h ijj lZf i_j ijj i_j i_jP P & & 7 & �7 P �7 �CFR FOB � � � �        (1.5) 

hl wdk ihjl [hjl fhj_
h ijj lZf i_j ijj i_j kljZo kljZoP P & & 7 & �7 & P �& �CIF CFR � � � � �   (1.6) 

hl wdk gZag gZag
h ijj lZf i_j i_jP P P & & 7 P �7 �CPT DAP FCA  � � �              (1.7) 

hl wdk gZag
h ijj lZf i_j FljZo FljZoP P & & 7 �& P �& �CIP CPT � � �              (1.8) 

hl wdk gZag gZag gZag
h ijj lZf i_j ijj ijjP P & & 7 �& P �& �DPU DAP � � �               (1.9) 

hl wdk gZag gZag bfi bfi
h ijj lZf i_j ijj lZf lZfP P & & 7 & & P ��& �DDP DPU � � � � �      (1.10) 

]^_     hP  ± hlimkdgZy��hilh\Zy��p_gZ�ij_^ijbylby ± ba]hlh\bl_ey�ijh^mdpbb; 
hl gZag
ijj ijjK �K  ± klhbfhklv�ih]jmahqgh-jZa]jmahqguo�jZ[hl�khhl\_lkl\_ggh�gZ�kdeZ-

^_ hlijZ\bl_ey��ijh^Z\pZ��b�ihemqZl_ey��ihdmiZl_ey�� 
wdk bfi
lZf lZfK �K  ± lZfh`_ggZy�ihrebgZ��hnbpbZevgu_�gZeh]b��k[hju�b�ieZl_`b� b�

hnhjfe_gb_�ki_pbZevguo�^hdmf_glh\�khhl\_lkl\_ggh�gZ�\u\ha�
b�gZ�\\ha�lh\ZjZ; 

ihjl
i_jL  ± klhbfhklv�i_j_\hadb�lh\ZjZ�^h�ihjlZ�_]h�hl]jmadb��ihklZ\sbdZ�� 
\[
ijjK  ± klhbfhklv� ih]jmahqgh-jZa]jmahqguo� jZ[hl� k� ^hklZ\dhc� lh\ZjZ�

\^hev�[hjlZ�km^gZ��d�[hjlm�km^gZ�� 
[hjl
ijjK  ± klhbfhklv�^hklZ\db� lh\ZjZ�gZ�[hjl� km^gZ� �k�mq_lhf� _]h� ljZgk�

ihjlbjh\Zgby�b�kdeZ^bjh\Zgby�gZ�km^g_�� 
fhj_
i_jL  ± fhjkdhc�njZol��ijh\hagZy�ieZlZ��ieZl_`b�aZ�i_j_\hadm��^h�ihjlZ�

ihklZ\db��gZagZq_gby��lh\ZjZ� 
KkljZo ± klhbfhklv�kljZoh\Zgby� 
gZag
i_jL  ± klhbfhklv�i_j_\hadb�lh\ZjZ�^h�imgdlZ�gZagZq_gby. 
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EXW ± lh\Zj�gZ�kdeZ^_�Ijh^Z\pZ, ]hlh\uc�d�hl]jmad_

Ih]jmadZ, ^hklZ\dZ�^h�mdZaZggh]h�f_klZ, jZa]jmadZ, lZfh`_ggZy�hqbkldZ�^ey�wdkihjlZ, dhfbkkbhggu_�wdki_^blhjZ

JZkoh^u�\�ihjlm�hl]jmadb: ihjlh\u_�k[hju, kdeZ^bjh\Zgb_, ih]jmadZ�gZ�[hjl�km^gZ, hnhjfe_gb_�^hdmf_glh\

>hklZ\dZ�^h�ihjlZ�gZagZq_gby

Ih]jmadZ�ljZgkihjlgh]h�kj_^kl\Z, hnhjfe_gb_�^hdmf_glh\, ^hklZ\dZ�^h�f_klZ�gZagZq_gby

K[hju�\�ihjlm�gZagZq_gby, jZa]jmadZ�km^gZ�gZ�ijbqZe

JZkoh^u�ih�kljZoh\Zgbx

>hklZ\dZ�^h�mdZaZggh]h�f_klZ

JZkoh^u�ih�kljZoh\Zgbx

LZfh`_ggu_�ieZl_`b

LZfh`_ggu_�ieZl_`b

DDP
lh\Zj�gZ�kdeZ^_�IhdmiZl_ey

CIF
CIP

DAP
CPT

DAP

DPU

CFR

FCA

CFR

FOB

FAS

EXW

N
Zd
lm
jg
Zy
�kl
hb
fh
kl
v�
jZ
kl
_l

N
ZdlmjgZy�klhbfhklv�kgb`Z_lky

DDP

DDP

CIP

DAP

CIF

DPU

DAP

CFR

FOB

FCA
FAS

 
Jbkmghd�1.1 ± <aZbfhk\yav�nZdlmjghc�klhbfhklb�lh\ZjZ�b�[ZabkZ�ihklZ\db�\�khhl\_lkl\bb�k�©Bgdhl_jfk-202�ª 
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Ijb�^hklZ\d_�k�mqZklb_f�g_kdhevdbo�\b^h\�ljZgkihjlZ��gZijbf_j��Z\lhfh�
[bevgh]h�b�fhjkdh]h��klhbfhklv�lh\ZjZ�k�mq_lhf�[Zabkguo�mkeh\bc ihklZ\db�
DPU �ihklZ\dZ�gZ�f_klh�\u]jmadb��[m^_l�hij_^_eylvky�ih�nhjfme_ 

hl wdk ihjl [hjl fhj_ i�g ihe ihe
h ijj lZf i_j ijj i_j i]j i_j ijjP P & & 7 & �7 �& �7 �&DPU  � � � �   

i�g ihe ihe
i]j i_j ijjP �& �7 �& �CFR                                      (1.11) 

]^_� i�g
i]jK  ± klhbfhklv�i_j_]jmadb�\�ihjlm ihklZ\db�lh\ZjZ� 

ihe
i_jL  ± klhbfhklv�i_j_\hadb�lh\ZjZ�^h�f_klZ�gZoh`^_gby�ihdmiZl_ey��kdeZ�

^Z�ihemqZl_ey�� 
H^gh\j_f_ggh� ke_^m_l� bf_lv� \� \b^m�� qlh� ijb� mkeh\byo� ihklZ\db� CIP, 

KJL, DDP \�nZdlmjgmx�klhbfhklv�lh\ZjZ��Z�ke_^h\Zl_evgh��b�\�lZfh`_ggmx�
klhbfhklv�\oh^yl�jZkoh^u�ih�^hklZ\d_�lh\ZjZ�^h�f_klZ�gZagZq_gby� 

Ijbf_j� �����Lj_[m_lky�jZkkqblZlv�hl^_evgu_�bg\hckgu_�p_gu�lh\ZjZ�kh]eZkgh�
i_j_qgx�F_`^mgZjh^guo� ijZ\be ©Bgdhl_jfk-����ª�� FAS �k\h[h^gh� \^hev� [hjlZ�
km^gZ���FOB �njZgdh-[hjl��k\h[h^_g�gZ�[hjlm���CFR �klhbfhklv�b�njZol���CIF �klhb�
fhklv�� kljZoh\Zgb_�� njZol��� DPU �ihklZ\dZ� gZ� f_klh� \u]jmadb), DDP �ihklZ\dZ� k�
hieZlhc� ihrebgu�� ijb� ke_^mxsbo� bkoh^guo� ^Zgguo�� hlimkdgZy� �hilh\Zy�� p_gZ�
ij_^ijbylby ± ba]hlh\bl_ey� ijh^mdpbb� hP ���  jm[��l�� klhbfhklv� ih]jmahqgh-

jZa]jmahqguo�jZ[hl�gZ�kdeZ^Zo�hlijZ\bl_ey� �ijh^Z\pZ�� hl
ijjK �  jm[��l��ihemqZl_ey�

�ihdmiZl_ey� ihe
ijjK ���  ^he��l� klhbfhklv� i_j_\hadb� lh\ZjZ� ^h� ihjlZ� _]h� hl]jmadb�

�ihklZ\sbdZ�� ihjl
i_jL ��  jm[��l� klhbfhklv�ih]jmahqgh-jZa]jmahqguo�jZ[hl�k�^hklZ\�

dhc� lh\ZjZ� \^hev�[hjlZ� km^gZ� �d�[hjlm� km^gZ�� \[
ijjK �  ^he��l; klhbfhklv�^hklZ\db�

lh\ZjZ�gZ�[hjl� km^gZ� �k�mq_lhf� _]h� ljZgkihjlbjh\Zgby�b� kdeZ^bjh\Zgby�gZ� km^g_��
[hjl
ijjK ���  ^he��l� fhjkdhc�njZol��ijh\hagZy�ieZlZ��ieZl_`b�aZ�i_j_\hadm��^h�ihjlZ�

ihklZ\db��gZagZq_gby��lh\ZjZ� fhj_
i_jP ��  ^he�; klhbfhklv�kljZoh\Zgby�jZ\gZ�����hl�

p_gu� lh\ZjZ�ih� khhl\_lkl\mxsbf�mkeh\byf�ihklZ\db�� klhbfhklv�i_j_\hadb lh\ZjZ�

^h� imgdlZ� gZagZq_gby� gZag
i_jL ��  ^he��l�� klhbfhklv� i_j_]jmadb� \� ihjlm� ihklZ\db 

lh\ZjZ� i�g�
i]jK ���  ^he��l��lZfh`_ggZy�ihrebgZ� �hnbpbZevgu_�gZeh]b��k[hju�b�ieZ�

l_`b�� b� hnhjfe_gb_� ki_pbZevguo� ^hdmf_glh\� khhl\_lkl\_ggh� gZ� \u\ha� b� gZ� \\ha�

lh\ZjZ� wdk
lZfK � bfi

lZfK  khklZ\ey_l������dhgljZdlghc�p_gu�beb�p_gu�lh\ZjZ�ih�khhl\_l�

kl\mxsbf� mkeh\byf� ihklZ\db�� klhbfhklv� i_j_\hadb� lh\ZjZ� ^h� f_klZ� gZoh`^_gby�

ihdmiZl_ey��kdeZ^Z�ihemqZl_ey�� ihe
i_jL ���  ^he��l� 

 
J _ r _ g b _ . 
1 P_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�FAS �ijb�dmjk_�^heeZjZ� ������jm[���ih�nhjfm�

e_������ 
P ��� ���� ��� �� � ���� ������FAS  � � � � �   jm[��l. 
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2 P_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�FOB hij_^_ey_lky�ih nhjfme_������ 
P ������ ��� ���� ������FOB  � �   jm[��l. 

��JZkkqblu\Z_lky�p_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�CFR �nhjfmeZ������) 
P ������ �� ���� ������CFR  � �   jm[��l. 

��Hij_^_ey_lky�p_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�CIF �nhjfmeZ������) 
P ������ ���� ������ ������CIF  � �   jm[� 

��P_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�DPU ih�nhjfme_��������[m^_l�jZ\gZ 
P ������ ��� ���� ��� ���� ��� ���� ������DPU  � � � � � �   jm[� 

��MklZgZ\eb\Z_lky�p_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�DDP kh]eZkgh�nhjfme_������� 
P ������ ���� ������ ������DDP  � �   jm[� 

LZdbf� h[jZahf�� ijb� ^hklZ\d_� lh\ZjZ� kh]eZkgh� [Zabkm� ihklZ\db�DDP hl�
imkdgZy� p_gZ� \� imgdl_� gZagZq_gby� m\_ebqblky� \� 858,39 / 500 1,72  jZaZ�� kh�
]eZkgh�DPU ± \ 766,42 / 500 1,53  jZaZ��kh]eZkgh�CIF ± \� 786,18 / 500 1,57  jZ�
aZ� kh]eZkgh�CFR ± \ 748,74 / 500 1,50  jZaZ� kh]eZkgh�FOB ± \� 592,74 / 500   

1,19  jZaZ��kh]eZkgh�FAS ± \ 587,80 / 500 1,18  jZaZ� 
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2 J:KQ?L�K?;?KLHBFHKLB I?J?<HAHD� 
>EY�L:JBNGUO�P?E?C� 
G:�@?E?AGH>HJH@GHF�LJ:GKIHJL?� 

 
K_[_klhbfhklv ijh^mdpbb�ij_^klZ\ey_l�kh[hc�^_g_`gh_�\ujZ`_gb_�ba�

^_j`_d�ij_^ijbylby��ijboh^ysboky�gZ�_^bgbpm�ijh^mdpbb��Ba^_j`db�ij_^�
ijbylby�khklhyl�ba�jZkoh^h\�gZ�aZjZ[hlgmx�ieZlm��fZl_jbZeu��lhieb\h��we_d�
ljhwg_j]bx�� ZfhjlbaZpbx�hkgh\guo� kj_^kl\�b�jZkoh^h\�gZ�bo� dZiblZevguc�
j_fhgl��Z�lZd`_�ba�hij_^_e_gghc�^heb�jZkoh^h\��bkihevam_fuo�^ey�h[_ki_q_�
gby�khpbZevguo�b�^jm]bo�gm`^ �\�\b^_�gZeh]h\��ieZl�aZ�dj_^blu�b�l� ^��� 
Ba^_j`dZfb�ij_^ijbylbc�ljZgkihjlZ�y\eyxlky�wdkiemZlZpbhggu_�jZkoh�

^u��Z�k_[_klhbfhklv�i_j_\hahd�ij_^klZ\ey_l�kh[hc�m^_evgu_�wdkiemZlZpbhg�
gu_�jZkoh^u��ijboh^ysb_ky�gZ�_^bgbpm�\ujZ[Zlu\Z_fhc�ijh^mdpbb� �h[t_f�
i_j_\hahd�� 
Kms_kl\mxsZy� gZ� `_e_agh^hjh`ghf� ljZgkihjl_� hlq_lghklv� iha\hey_l�

hij_^_eblv�lhevdh�kj_^gxx�k_[_klhbfhklv�]jmah\uo�i_j_\hahd�\�jZkq_l_�gZ�
_^bgbpm�ljZgkihjlghc�jZ[hlu� �jm[��l�df��jm[��\Z]�df�b�l� i����>ey�p_e_c�ih�
kljh_gby�lZjbnh\�g_h[oh^bfh�agZlv�g_�k_[_klhbfhklv�_^bgbpu�ljZgkihjlghc�
jZ[hlu��Z�kj_^gxx�ih�^hjh]_�k_[_klhbfhklv�dhgdj_lghc�i_j_\hadb��jm[��\Z]., 
jm[��l�b�l� i����dhlhjZy�aZ\bkbl�hl�jZkklhygby��lbiZ�\Z]hgZ��_]h�ijbgZ^e_`gh�
klb��aZ]jmadb�b�^jm]bo�ljZgkihjlguo�ijbagZdh\��>jm]bfb�keh\Zfb��k_[_klhb�
fhklv�mkem]�ih�i_j_\had_�]jmah\�^he`gZ�jZkkqblu\Zlvky�ih�l_f�`_�\b^Zf�i_�
j_\hahd� b� bo� ljZgkihjlguf� ijbagZdZf�� ih� dhlhjuf� ^bnn_j_gpbjh\ZgZ�
lZjbngZy� kbkl_fZ��LZdhc� ih^oh^�fh`_l� [ulv� j_Zebah\Zg� lhevdh� gZ� hkgh\_�
ihkljh_gby� iZjZf_ljbq_kdhc� fh^_eb� k_[_klhbfhklb� i_j_\hadb�� kljmdlmjZ�
dhlhjhc�kh\iZ^ZeZ�[u�kh�kljmdlmjhc�lZjbnguo�ko_f: ijb�ih^klZgh\d_�khhl�
\_lkl\mxsbo�qbkeh\uo� agZq_gbc�ihklhygguo�iZjZf_ljh\�b�gZqbke_gbb�g_�
h[oh^bfhc�j_glZ[_evghklb�lZdZy�fh^_ev�ij_h[jZam_lky�\�nhjfmem�lZjbnghc�
ko_fu� 
Kihkh[� hij_^_e_gby� k_[_klhbfhklb� i_j_\hahd� [Zabjm_lky� gZ� ijbgpbib�

Zevguo�iheh`_gbyo�f_lh^Z�jZkoh^guo�klZ\hd��dhlhju_�ij_^klZ\eyxl� kh[hc�
m^_evgu_�jZkoh^u�gZ�hl^_evgu_�baf_jbl_eb�wdkiemZlZpbhgghc�jZ[hlu��Ijb�
wlhf�ijbf_gy_lky�ki_pbZevgZy�kbkl_fZ�mdjmig_gguo�jZkoh^guo�klZ\hd�k�jZa�
^_e_gb_f�ih�hi_jZpbyf�i_j_\hahqgh]h�ijhp_kkZ�± gZqZevgh-dhg_qghc��GDH��
b�^\b`_gq_kdhc��>H�� 
:e]hjblf�jZkq_lZ�k_[_klhbfhklb�]jmah\uo `_e_agh^hjh`guo�i_j_\hahd�\�

h[s_f� \b^_� ij_^klZ\ey_l� kh[hc� ihke_^h\Zl_evgh_� \uiheg_gb_� ke_^mxsbo�
^_ckl\bc� 
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1) jZkij_^_e_gb_�h[sbo� wdkiemZlZpbhgguo�jZkoh^h\�ih� \b^Zf�i_j_\h�
ahd�± gZ�]jmah\u_�b�iZkkZ`bjkdb_� 

2) jZkq_l�i_j_kq_lgh]h�iZjZf_ljZ�i_j_oh^Z�aZljZl��hlg_k_gguo�gZ�baf_�
jbl_ev� ©\Z]hgh-qZkª��d�baf_jbl_ex� ©\Z]hgh-dfª� �W) b�dhwnnbpb_glZ��mqb�
lu\Zxs_]h� jZaju\� f_`^m� wdkiemZlZpbhggufb� b� lZjbngufb� lhggh-dbeh-
f_ljZfb w( );K  

3) bkdexq_gb_�ba�jZkoh^h\�gZ�]jmah\u_�i_j_\hadb�qZklb�jZkoh^h\: 
± gZ�^hihegbl_evgu_ hi_jZpbb�b�hieZqb\Z_fu_ ih�hl^_evguf� klZ\dZf�

�gZijbf_j��i_j_klZgh\dZ�\Z]hgh\�� 
± ZfhjlbaZpbb� gZ� \k_� \b^u� j_fhglh\� \Z]hgh\� b� dhgl_cg_jh\�� dhlhju_�

mqblu\Zxlky�\�hl^_evghc�klZ\d_�aZ�\Z]hgh-qZk��dhgl_cg_jh-qZk�� 
± hl^_evgu_ \b^u i_j_\hahd� �gZijbf_j�� khjlbjh\dZ� dhgl_cg_jh\�� h[�

kem`b\Zgb_�\Z]hgh\�k�`b\ghklvx���dhlhju_�mqblu\Zxlky�lhevdh�ijb�khhl�
\_lkl\mxsbo�i_j_\hadZo; 

4) jZkij_^_e_gb_�hklZ\rboky�jZkoh^h\�f_`^m�GDH�b�>H; 
5) jZkq_l�mdjmig_gguo�jZkoh^guo�klZ\hd ^ey�lZjbnguo�p_e_c�gZ�ih]jm�

`_gguc�\Z]hg gdh( )e  ± ih�GDH��\Z]hgh-dbehf_lj� \df( )e  b�lhggh-dbehf_lj�

[jmllh ldf( )e  ± ih�>H; 

6) mklZgh\e_gb_�^hihegbl_evguo�jZkoh^guo�klZ\hd ^ey�lZjbnguo�p_e_c�
gZ� khjlbjh\dm� dhgl_cg_jh\ k( ),e  ih^]hlh\dm� \Z]hgh\� ih^� ih]jmadm� ( ),je  

h[kem`b\Zgb_�\Z]hgh\�j_njb`_jZlhjguo�k_dpbc� [j( ),e  jZ[hlm�k�hiZkgufb�

]jmaZfb� h( )e  b�^j�� 

7) hij_^_e_gb_�klhbfhklb�\Z]hgh-qZkZ� \q( )e  b�dhgl_cg_jh-qZkZ� dq( )e  ^ey�

jZaebqguo lbih\ \Z]hgh\�b�dhgl_cg_jh\� 
8) jZkq_l�iZjZf_ljh\�fh^_eb�k_[_klhbfhklb�i_j_\hahd ^ey�lZjbnguo�p_�

e_c�\�qZklb�gZqZevgh-dhg_qghc� k(: �  b�^\b`_gq_kdhc�hi_jZpbc�k�jZa^_e_�

gb_f�^\b`_gq_kdhc�qZklb�gZ�\Z]hgh-dbehf_lj k(< �  b�lhggh-dbehf_lj k(> �  

ih�nhjfmeZf 

k gdh ]j \q: �je t e e � �¦                                     (2.1) 

k ldf \df \q w< � � �� .� �e q e We K � � �                             (2.2) 

k ldf w> �e K                                             (2.3) 

]^_� ]jt  ± kj_^gyy�ijh^he`bl_evghklv� \uiheg_gby� ]jmah\uo�hi_jZpbc� k�h^�

gbf�\Z]hghf; 
q  ± fZkkZ�lZju�\Z]hgZ� 

.�± dhwnnbpb_gl�ihjh`g_]h�ijh[_]Z�\Z]hgh\�ih�hlghr_gbx�d�]jm`_gh�
fm�ijh[_]m� 
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9) ihkljh_gb_�fh^_eb�k_[_klhbfhklb�i_j_\hadb�k�mq_lhf�fZkku�i_j_\h�
abfh]h�]jmaZ� ( )P  b�jZkklhygby�i_j_\hadb�(L): 

k k kK : �< > � �P L � �                                       (2.4) 

=jZnbq_kdZy�bgl_jij_lZpby�Ze]hjblfZ�jZkq_lZ�b�ihkljh_gby�fh^_eb�k_�
[_klhbfhklb�ijb\_^_gZ�gZ�jbkmgd_�2.1. 

 

1 H[sb_�wdkiemZlZpbhggu_�jZkoh^u�`_e_aghc�^hjh]b
jZkij_^_eyxlky�ih�\b^Zf�i_j_\hahd:  

=jmah\u_ IZkkZ`bjkdb_

2 Ba�kmffu�jZkoh^h\�ih�]jmah\uf�i_j_\hadZf��bkdexqZ_lky
qZklv�klZl_c�jZkoh^h\:

k\yaZgguo� k� ^hihegbl_ev-
gufb� hi_jZpbyfb� b� hieZ-
qb\Z_fuo� hl^_evgh� (i_j_-
]jmadZ�\�\Z]hgu�^jm]hc�rb-
jbgu�dhe_b�b�^j.)

3 HklZ\rb_ky�klZlvb�jZkoh^h\�hlghkylky�gZ�hi_jZpbb�i_j_\hahqgh]h�ijhp_kkZ:

>\b`_gq_kdb_�(>H)

5 Hij_^_eyxlky�mdjmig_ggu_�jZkoh^gu_�klZ\db�^ey�lZjbnguo�p_e_c:

aZ\bkysbo� hl� \j_f_gb� jZk-
oh^h\� \Z]hggh]h� ohayckl\Z�
(^_ih\kdhc�j_fhgl, dZiblZev-
guc�j_fhgl, ZfhjlbaZpby)

k\yaZgguo� k� hl^_evgufb�
\b^Zfb� i_j_\hahd� (dhg-
l_cg_ju, `b\ghklv, kdh-
jhihjlysb_ky�b�hiZkgu_�
]jmau)

GZqZevgh-dhg_qgu_�(GDH)

4 JZkkqblu\Zxlky�dhwnnbpb_glu�gZqbke_gby�h[sbo�ih�^hjh]_, h[sbo�^ey�\k_o 
hljZke_c�ohayckl\Z�b�mijZ\e_gq_kdbo�jZkoh^h\, dhwnnbpb_gl, mqblu\Zxsbc�
jZagbpm�f_`^m�wdkiemZlZpbhggufb�b�lZjbngufb�lhggh-dbehf_ljZfb, i_j_-

kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl:

h[sKh[sK ^hjK wK W

gdhe ldfe\dfe

6 MklZgZ\eb\Zxlky�^hihegbl_evgu_�jZkoh^gu_�klZ\db�^ey�lZjbnguo�p_e_c:
je he ... [je ke

7 Ijhba\h^blky�jZkq_l�klhbfhklb�\Z]hgh-qZkZ�(dhgl_cg_jh-qZkZ) 
^ey�lZjbnguo�p_e_c�ih�lbiZf�ih^\b`gh]h�khklZ\Z:

\qe dqe

8 JZkkqblu\Zxlky�iZjZf_lju�fh^_eb�k_[_klhbfhklb:

k gdh ]j \q: je t e e � �¦ k ldf \df \q w< � ��� .�e q e We K � � � k ldf w> e K 

9 Nhjfbjm_lky�fh^_ev�k_[_klhbfhklb�i_j_\hadb�^ey�lZjbnguo�p_e_c�
k�mq_lhf�fZkku�hlijZ\db�b�lZjbngh]h�jZkklhygby:

k k kK : �< > �P L � �
 

Jbkmghd�2.1 ± :e]hjblf�jZkq_lZ�gb`g_]h�ij_^_eZ�klhbfhklb �k_[_klhbfhklb� 
]jmah\uo�`_e_agh^hjh`guo�i_j_\hahd 
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K_[_klhbfhklv�i_j_\hahd�\�jZkq_l_�gZ�h^bg�lhggh-dbehf_lj�hij_^_ey_l�
ky�ih�nhjfme_ 

ldf
K

K �
PL

                                                 (2.5) 

<� kemqZ_�� dh]^Z� ihkljh_gb_� lZjbnh\� hkms_kl\ey_lky� k� \u^_e_gb_f� lZ�
jbnguo� khklZ\eyxsbo� ^h[Z\ey_lky� _s_� h^bg� wlZi� ihke_� jZkij_^_e_gby�
jZkoh^h\�ih�\b^Zf�i_j_\hahd�jZkoh^u��hlg_k_ggu_�gZ�]jmah\u_�i_j_\hadb��
jZkij_^_eyxlky�ih�lZjbnguf�khklZ\eyxsbf��bgnjZkljmdlmjghc��\Z]hgghc��
ehdhfhlb\ghc��JZkq_l�MJK��hij_^_e_gb_�iZjZf_ljh\� k: �  k< �  b� k> �  Z�lZd�

`_�ihkljh_gb_�fh^_eb�k_[_klhbfhklb�\�lZdhf�kemqZ_�\uihegyxlky�hl^_evgh�
^ey�dZ`^hc�ba�khklZ\eyxsbo��<hafh`_g�lZd`_�jZkq_l�klhbfhklb�\Z]hgh- b�
dhgl_cg_jh-qZkZ�^ey�lZjbnguo�p_e_c�[_a�\u^_e_gby�dhgdj_lguo�lbih\�ih�
^\b`gh]h�khklZ\Z��LZdhc�ih^oh^�j_Zebah\Zg�\�gZklhys__�\j_fy�\�[15]. 

Ijbf_j�2.1. Ihkljhblv�fh^_ev�k_[_klhbfhklb�]jmah\uo�i_j_\hahd�^ey�lZjbnguo�
p_e_c�ijb�ke_^mxsbo�bkoh^guo�^Zgguo��agZq_gby�mdjmig_gguo�jZkoh^guo�klZ\hd 
^ey� lZjbnguo� p_e_c gdh 111,9e   jm[��\Z]., \df 0,964e   jm[��\Z]Âdf�� ldfe   

0,0025 jm[��lÂdf�� ijh^he`bl_evghklv� \uiheg_gby� ]jmah\uo� hi_jZpbc� aZ� \j_fy�

h[hjhlZ�\Z]hgZ� ]j 30t   q��klhbfhklv�\Z]hgh-qZkZ� \q 0,9e   jm[��\Z]Âq��kmffZ�^hihe�

gbl_evguo�jZkoh^guo� klZ\hd��hlghkbfuo�gZ�GDH�� 1,0je  ¦  jm[��\Z].��fZkkZ�lZju�

\Z]hgZ� 22q   l��i_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl� 0,111W   q�df��dhwnnbpb�

_gl� ihjh`g_]h� ijh[_]Z� . ����  dhwnnbpb_gl�� mqblu\Zxsbc� jZkoh`^_gb_� f_`^m�

wdkiemZlZpbhggufb�b�lZjbngufb�lhggh-dbehf_ljZfb, w 1,03.K   

GZ� hkgh\Zgbb� ihkljh_gghc� fh^_eb� lj_[m_lky�� hij_^_eblv� jZkq_lgh_� agZq_gb_�
k_[_klhbfhklb�^ey�lZjbnguo�p_e_c�ijb�i_j_\had_�]jmaZ�fZkkhc����l�gZ�jZkklhygb_�
hl�100 ^h������df k�rZ]hf�����df��gZclb�agZq_gby�k_[_klhbfhklb�\�jZkq_l_�gZ�h^bg�
lhggh-dbehf_lj�b�ihkljhblv�]jZnbd�bo�aZ\bkbfhklb�hl�jZkklhygby�i_j_\hadb� 

J _ r _ g b _ . 
��Hij_^_ebf� iZjZf_lju�fh^_eb� k_[_klhbfhklb� k: �  k< �  b� k> �  ih�nhjfmeZf�

(2.1)±(2.3) 

k: ����� �� ��� ��� ����� � � �   jm[��\Z].; 

k< ������� �� ����� ����� ���� �� ���� ���� ������ � � � � � � �   jm[��\Z]Âdf� 

k> ������ ���� ������ �   jm[��lÂdf� 
��Ih�nhjfme_��2����ihkljhbf�fh^_ev�k_[_klhbfhklb�i_j_\hahd�^ey�lZjbnguo�p_�

e_c� 
K ����� ������� ������ � �P L � �  

��Ih^klZ\eyy�agZq_gby�fZkku�i_j_\habfh]h�]jmaZ�b�jZkklhygb_�i_j_\hadb�\�jZa�
jZ[hlZggmx� fh^_ev�� ihemqbf� agZq_gb_� k_[_klhbfhklb� lZdhc� i_j_\hadb�� LZd�� ijb�
jZkklhygbb�����df�k_[_klhbfhklv�[m^_l 

100K ����� ������� ������ ��� ��� ������ � � � �   jm[��\Z].; 
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ijb�jZkklhygbb�����df 

300K ����� ������� ������ ��� ��� ������ � � � �   jm[��\Z]. 

J_amevlZlu jZkq_lZ k_[_klhbfhklb�i_j_\hadb�]jmaZ�fZkkhc����l�gZ�jZkklhygb_�hl�
����^h������df�\dexqbl_evgh�k�rZ]hf�����df�k\_^_gu�\�lZ[ebpm�2.1. 

��>ey� hij_^_e_gby� k_[_klhbfhklb� \� jZkq_l_� gZ� h^bg� lhggh-dbehf_lj kh]eZkgh�
nhjfme_��2.5) ke_^m_l�ihemq_ggu_�\�imgdl_�2 agZq_gby�jZa^_eblv�gZ�khhl\_lkl\mx�
smx�lhggh-dbehf_ljh\mx�jZ[hlm� 

100
ldf

339,89
K ������

60 100
  

�
 jm[��lÂdf; 

300
ldf

739,87
K ������

60 300
  

�
 jm[��lÂdf. 

 

LZ[ebpZ�2.1 ± J_amevlZlu�jZkq_lZ�^ey�mkeh\bc�ijbf_jZ�2.1 

K_[_klhbfhklv 
JZkklhygb_�i_j_\hadb��df 

100 200 300 400 500 600 700 800 900 1000 
K��jm[��\Z]. 339,89 539,88 739,87 939,86 1139,85 1339,84 1539,83 1739,82 1939,81 2139,80 
Kldf��jm[��lÂdf 0,0566 0,0450 0,0411 0,0392 0,0380 0,0372 0,0367 0,0362 0,0359 0,0357 

 

5 =jZnbq_kdZy�bgl_jij_lZpby�ihemq_gguo�j_amevlZlh\�ij_^klZ\e_gZ�gZ�jbkmgd_�2.2. 

0,0300

0,0350

0,0400

0,0450

0,0500

0,0550

0,0600

100 200 300 400 500 600 700 800 900

K
_[
_k
lh
bf
hk
lv
�

i_
j_
\h
ad
b,

 j
m[

./l
Âd
f
�

JZkklhygb_�i_j_\hadb, df
 

Jbkmghd�2.2 ± >bgZfbdZ�baf_g_gby�k_[_klhbfhklb�hl�jZkklhygby�i_j_\hadb 
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3 J:KQ?L�K?;?KLHBFHKLB B�L:JBNH<  
G:�I?J?<HADM =JMAH< @?E?AGH>HJH@GUF�LJ:GKIHJLHF 
<�<:=HG:O�I?J?<HAQBD: 

 
3���H[sb_�iheh`_gby 
 

H[sbc�Ze]hjblf�hij_^_e_gby�k_[_klhbfhklb�i_j_\hahd�]jmah\�gZ�`_e_a-
gh^hjh`ghf�ljZgkihjl_�ijb\_^_g�gZ�jbkmgd_�2����JZkkfhljbf�[he__�ih^jh[�
gh ihjy^hd�jZkq_lZ� mdjmig_gguo�jZkoh^guo� klZ\hd�b� k_[_klhbfhklb� ]jmah�
\uo�i_j_\hahd�\�jZaebqguo�lbiZo�`_e_agh^hjh`guo�]jmah\uo�\Z]hgh\� 
<k_� jZkoh^u� `_e_agh^hjh`gh]h� ljZgkihjlZ� aZ� hij_^_e_gguc� i_jbh^�

�d\ZjlZe��ihem]h^b_����f_kyp_\��]h^��k\h^ylky�\�blh]h\uc�Hlq_l�ih�hkgh\guf�
ihdZaZl_eyf� ijhba\h^kl\_ggh-nbgZgkh\hc� ^_yl_evghklb� hj]ZgbaZpbc� ;_eh�
jmkkdhc�`_e_aghc�^hjh]b�ih�nhjf_� ��-`_e��=jmiibjh\dZ�jZkoh^h\�\�hlq_l_�
hkms_kl\ey_lky�ih�\hkvfb jZa^_eZf��i_j\uc�ba�dhlhjuo�gZau\Z_lky�©JZkoh^u�
ih�mkem]Zf�`_e_agh^hjh`gh]h�ljZgkihjlZ��\haf_sZ_fu_�aZ�kq_l�lZjbnh\�gZ�
i_j_\hadm�]jmah\�b�iZkkZ`bjh\�b�lZjbnh\�gZ�mkem]b�bgnjZkljmdlmju��wdkiem�
ZlZpbhggu_�jZkoh^u��± ©:�ª��<�g_f�ij_^klZ\e_gu�jZkoh^u�ih�klZlvyf�k�\u�
^_e_gb_f� hkgh\guo� we_f_glh\� aZljZl�� nhg^Z� hieZlu� ljm^Z�� hlqbke_gbc� gZ 
khpbZevgu_�gm`^u��jZkoh^h\�gZ�fZl_jbZeu��lhieb\h�b�we_dljhwg_j]bx��Zfhj�
lbaZpbb�b ijhqbo�jZkoh^h\� 
KlZlvb�aZljZl�k]jmiibjh\Zgu�ih�ohayckl\Zf�b�ih^jZa^_e_gbyf�`_e_aghc�

^hjh]b� iZkkZ`bjkdh_�ohayckl\h� ohayckl\h�]jmah\hc�jZ[hlu�b�\g_rg_wdh�
ghfbq_kdhc�^_yl_evghklb��ohayckl\h�i_j_\hahd� ehdhfhlb\gh_�ohayckl\h��k�
\u^_e_gb_f�we_dljbq_kdhc��l_ieh\hc�b�iZjh\hc�ly]b�� Z�lZd`_�ki_pbZebab�
jmxsboky�gZ�j_fhgl_�� \Z]hggh_�ohayckl\h� �k�\u^_e_gb_f�^bklZgpbc�imlb�
b�iml_\uo�fZrbgguo�klZgpbc�� ohayckl\h�]jZ`^Zgkdbo�khhjm`_gbc��ohayc�
kl\h� kb]gZebaZpbb� b� k\yab� ohayckl\h� we_dljhkgZ[`_gby� ohayckl\h� \h^h�
kgZ[`_gby�b�\h^hhl\_^_gby� bgnhjfZpbhggh-\uqbkebl_evgu_�p_glju� hl^_�
e_gq_kdb_� jZkq_lgu_� p_glju�� \hkklZgh\bl_evgu_� b� ih`Zjgu_� ih_a^Z� 
Z\lhljZgkihjlgh_�ohayckl\h� Ijb�wlhf�jZkoh^u�ih�klZlvyf�aZljZl�iheghklvx�
beb�qZklbqgh�hlghkylky�gZ�h^bg�ba�\b^h\�i_j_\hahd��]jmah\u_�beb�iZkkZ`bj�
kdb_��>ey�hij_^_e_gby�k_[_klhbfhklb�i_j_\hahd�]jmah\�bkihevamxlky�jZkoh�
^u�jZa^_eZ ,�[_a�mq_lZ�jZkoh^h\��hlghkbfuo�gZ�iZkkZ`bjkdb_�i_j_\hadb� 
<_ebqbgu�MJK�hij_^_eyxlky�ih�nhjfmeZf 

h[s
gdh

gdh ^hj ;

� � A �ij ij i
ij

E K

_ K
m

�

 
¦

                          (3.1) 
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h[s
\df

\df ^hj ;

� � A �ij ij i
ij

E K

_
n

K
L

�

 
¦

                           (3.2) 

h[s
ldf

ldf ^hj
[j

� � A

,

)ij ij i
ij

E K

Pl
K_

�

 
¦

                           (3.3) 

]^_� gdh \df ldf� �� ��  ± ^heb�hlg_k_gby�jZkoh^h\�ih� j-c klZlv_�gZ�baf_jbl_eb�
khhl\_lkl\_ggh�gZ�GDH��\Z]hgh-df��lhggh-df�[jmllh; 

ijE  ± hkgh\gu_� jZkoh^u� ih� j-c� klZlv_� i-]h� ohayckl\Z�� hlg_�

k_ggu_�gZ�]jmah\u_�i_j_\hadb� 
Aij  ± hkgh\gu_�jZkoh^u�ih�j-c�klZlv_�\�qZklb�nhg^Z hieZlu�

ljm^Z� 
m  ± dhebq_kl\h�gZqZevgh-dhg_qguo�hi_jZpbc�aZ�hlq_lguc�

i_jbh^��\Z]hgh\� 
nL  ± \Z]hgh-df�h[s_]h�ijh[_]Z�\�]jmah\hf�^\b`_gbb� 

[jPl  ± lhggh-df�[jmllh�\�]jmah\hf�^\b`_gbb� 

I_j_f_ggu_ gdh� �  \df� �  ldf� � [j, ,m nL Pl  ijbgbfZxlky�\�khhl\_lkl\bb�

k�^Zggufb�klZlbklbq_kdhc�hlq_lghklb��bkihevam_fhc�gZ�`_e_agh^hjh`ghf�
ljZgkihjl_� 
Dhwnnbpb_glu�� mqblu\Zxsb_� h[sb_� ^ey� \k_o� hljZke_c� ohayckl\Z� b�

mijZ\e_gq_kdb_� jZkoh^u�� jZkkqblu\Zxlky� hl^_evgh� ^ey� dZ`^h]h� ba� oh�
ayckl\�`_e_aghc�^hjh]b�ih�nhjfme_ 

h[s mij
h[s

nhl
,i i

i
i

? ?
K

?

�
                                       (3.4) 

]^_ h[s
i?  ± hkgh\gu_�jZkoh^u��h[sb_�^ey�\k_o�hljZke_c�ohayckl\Z�ih� i-fm�

ohayckl\m� 
mij
i?  ± mijZ\e_gq_kdb_ jZkoh^u�ih�i-fm�ohayckl\m� 
nhl
i?  ± \k_]h�hkgh\guo�jZkoh^h\�ih�i-fm�ohayckl\m�\�qZklb�NHL� 

Dhwnnbpb_gl�� mqblu\Zxsbc h[s_^hjh`gu_� jZkoh^u� b� ijbf_gy_fuc�
^ey�dhjj_dlbjh\db�blh]h\uo�\_ebqbg�ba^_j`_d 

h

^hj

\ ^

,
( )

?

? ? ? ?
K  

� � �
                                  (3.5) 

]^_� ?  ± \k_]h�jZkoh^h\�ih�]jmah\uf�i_j_\hadZf��jZkoh^u�ih�mkem]Zf��\ha�
f_sZ_fu_�aZ�kq_l�lZjbnh\�� 

\?  ± \k_]h�jZkoh^h\�gZ�jZ[hlm��j_fhgl��kh^_j`Zgb_�b�ZfhjlbaZpbx�\hk�

klZgh\bl_evguo�b�ih`Zjguo�ih_a^h\� 
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h?  ± jZkoh^u�hl^_e_gbc�^hjh]b�ih�]jmah\uf�i_j_\hadZf� 

^?  ± \k_]h�jZkoh^h\�mijZ\e_gby�^hjh]b�b�hj]ZgbaZpbc�^hjh`gh]h�ih^�

qbg_gby�ih�]jmah\uf�i_j_\hadZf� 
K_[_klhbfhklv� i_j_\hadb� (K) hij_^_ey_lky� hl^_evgh� ih� gZqZevgh-

dhg_qguf�b�^\b`_gq_kdbf�hi_jZpbyf�b�gZ�hkgh\Zgbb�nhjfmeu��3����fh`_l�
[ulv�ij_^klZ\e_gZ�\�ke_^mxs_f�\b^_� 

gdh ^hK K K �L �                                            (3.6) 

]^_� gdhK  ± k_[_klhbfhklv�GDH��jm[./\Z]., ^ey�mgb\_jkZevguo b�ki_pbZebab�

jh\Zgguo�\Z]hgh\�b�jm[./l�^ey�pbkl_jg��khhl\_lkl\m_l�iZjZf_l�
jm� k:  gZ�jbkmgd_����� 

^hK  ± Z]j_]bjh\ZggZy� jZkoh^gZy� klZ\dZ� aZ� >H�� jm[�/\Z]Âdf�� khhl\_l�

kl\m_l�iZjZf_ljZf� k<  b� k>  gZ�jbkmgd_�2.1; 

L  ± lZjbngh_�jZkklhygb_�i_j_\hadb��df� 
>ey�]jmah\��i_j_\habfuo�\�\Z]hgZo�i_j_\haqbdZ��k_[_klhbfhklv�gZqZev�

gh-dhg_qghc� b� ^\b`_gq_kdhc� hi_jZpbc� \� h[s_f� \b^_, bkoh^y� ba� nhjfme�
(3.1)±(3.3), hij_^_ey_lky�ke_^mxsbf�h[jZahf� 

gdh gdh ]j \qK �j_ W H H � �¦                                      (3.7) 

� �� �^h ldf \df \q ldf wK � . �_ T _ :_ _ 3 . � � � �ª º¬ ¼                   (3.8) 

<j_fy�ijhoh`^_gby�\Z]hghf���df�imlb�hij_^_ey_lky�ih�nhjfme_ 

l_o

mq l_o

1
,

t
W

LQ
 �                                             (3.9) 

]^_� mqQ  ± mqZkldh\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb��df�q� 

l_ot  ± kj_^gbc�ijhklhc�\Z]hgZ�gZ�l_ogbq_kdhc�klZgpbb��q� 

l_oL  ± kj_^g__� jZkklhygb_� f_`^m� l_ogbq_kdbfb� klZgpbyfb� �\Z]hggh_�

ie_qh���df� 
JZkoh^gZy�klZ\dZ�gZ�\Z]hgh-qZk jZkkqblu\Z_lky�ih�^Zgguf�h�p_g_��klhb�

fhklb�j_fhglh\�b�ghjfZo�ZfhjlbaZpbb�dhgdj_lguo�lbih\�\Z]hgh\� 

dj dj ^j ^j ^hj
\q j hj

ke

P PP
,

8760 8760

n nZ
_ N . H

L

�ª º
 � �« »�¬ ¼

                (3.10) 

]^_  P  ± p_gZ��klhbfhklv�ihklZ\db��\Z]hgZ�^Zggh]h�lbiZ� 

Z  ± ]h^h\Zy�ghjfZ�ZfhjlbaZpbb��\�^heyo�_^bgbpu�� 

djP  ± p_gZ�dZiblZevgh]h�j_fhglZ�� 

^jP  ± klhbfhklv�^_ih\kdh]h�j_fhglZ� 
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dj ^j,n n  ± qbkeh�khhl\_lkl\_ggh�dZiblZevguo�b�^_ih\kdbo�j_fhglh\�aZ�kjhd 

kem`[u� 

keL  ± ghjfZlb\guc�kjhd�kem`[u�\Z]hgZ��e_l� 

8760 ± qbkeh�qZkh\�\�]h^m� 

jk  ± g_h[oh^bfuc�dhwnnbpb_gl�j_a_j\Z�]jmah\uo�\Z]hgh\� 

hje  ± m^_evgu_�jZkoh^u�ih�l_dms_fm�hlp_ihqghfm�j_fhglm�]jmah\uo�\Z�

]hgh\��jm[��\Z]Âq� 
Ijb�ebg_cghf�gZqbke_gbb� ZfhjlbaZpbb�gZ�\hkklZgh\e_gb_�ih^\b`gh]h�

khklZ\Z�__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�khklZ\bl 

ke

1
. �

L
                                                 (3.11) 

Ijhqb_�jZkoh^u��hlghkbfu_�gZ�GDH� � � ,je¦  hij_^_eyxlky�\� aZ\bkbfh�

klb�hl�jh^Z�\Z]hgZ�b�mqblu\Zxl�jZkoh^u�gZ�l_dmsbc�j_fhgl�]jmah\uo�\Z]h�
gh\ k�hlp_idhc�ijb�dhfie_dkghc�ih^]hlh\d_�d�i_j_\hadZf��jZkoh^u�gZ�ih^�
]hlh\dm�]jmah\uo�\Z]hgh\�d�i_j_\hadZf�b�^j� 
LZjbnu�gZ�i_j_\hadm�hij_^_eyxlky�gZ�hkgh\Zgbb�jZkkqblZgghc�k_[_klhb�

fhklb�iml_f�ijb[Z\e_gby�d�g_c�ieZgh\hc�ijb[ueb��I���hij_^_e_gghc�bkoh^y�
ba�mklZgh\e_gghc�ghjfu�j_glZ[_evghklb��R), dhlhjZy�\ujZ`_gZ \�ijhp_glZo: 

K
I �

100

R
                                                 (3.12) 

L K I� �                                                (3.13) 
 

3���JZkq_l�k_[_klhbfhklb�b�lZjbnh\�gZ�i_j_\hadm�]jmah\ 
\�mgb\_jkZevguo�b�ki_pbZebabjh\Zgguo�\Z]hgZo�i_j_\haqbdZ� 
djhf_�pbkl_jg�^ey�gZeb\guo�]jmah\��j_njb`_jZlhjguo�\Z]hgh\ 
b�ljZgkihjl_jh\ 

 
D�mgb\_jkZevguf�\Z]hgZf�hlghkylky�djulu_�\Z]hgu��ieZlnhjfu�b�ihem�

\Z]hgu��dhlhju_�y\eyxlky�gZb[he__�fZkkh\uf�lbihf�ih^\b`gh]h�khklZ\Z�b�
ij_^gZagZq_gu�^ey�i_j_\hadb�rbjhdh]h�Zkkhjlbf_glZ� ]jmah\��Ki_pbZebab�
jh\Zggu_�\Z]hgu�ij_^gZagZq_gu�^ey�i_j_\hadb�madhc�ghf_gdeZlmju�]jmah\�
b�bf_xl�khhl\_lkl\mxsb_�dhgkljmdpbhggu_�hkh[_gghklb��D�lZdbf�\Z]hgZf�
hlghkylky: ohii_j-fbg_jZeh\ha�� ohii_j-a_jgh\ha�� ohii_j-p_f_glh\ha�� pb�
kl_jgu�^ey�i_j_\hadb�kuimqbo�]jmah\��nblbg]h\u_�ieZlnhjfu��ieZlnhjfu-
e_kh\hau�b�^j� 
K_[_klhbfhklv� i_j_\hadb� ]jmah\� \� mgb\_jkZevguo� b� ki_pbZebabjh\Zg�

guo� \Z]hgZo�� aZ� bkdexq_gb_f� i_j_\hahd� g_]Z[Zjblguo� ]jmah\�� ]jmah\� gZ�
ljZgkihjl_jZo��\�pbkl_jgZo�^ey�gZeb\guo�]jmah\�b�j_njb`_jZlhjguo�\Z]h�
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gZo��hij_^_ey_lky�ih�nhjfmeZf��3.6)±(3�����Hlebqby�\�mjh\g_�lZjbnh\�h[m�
keh\e_gu� 

± jZaebqghc� klhbfhklvx� \Z]hgh-qZkZ �dZd� ijZ\beh�� ^ey� ki_pbZebabjh�
\Zgguo� \Z]hgh\� hgZ� \ur_� \ke_^kl\b_� [he__� keh`ghc� dhgkljmdpbb�� [he__�
^hjh]bo�j_fhglh\�b�jy^Z�^jm]bo�nZdlhjh\�� 

± jZaebqghc� kmffhc� jZkoh^h\� gZ� l_dmsbc� j_fhgl� ]jmah\uo� \Z]hgh\� k�
hlp_idhc�ijb�dhfie_dkghc�ih^]hlh\d_�d�i_j_\hadZf��jZkoh^h\ gZ�ih^]hlh\�
dm�]jmah\uo�\Z]hgh\�d�i_j_\hadZf� 

± jZaebqguf�dhwnnbpb_glhf�ihjh`g_]h�ijh[_]Z��l� d��\ke_^kl\b_�madhc�
ki_pbZebaZpbb�jy^�\Z]hgh\�d�f_klm�ijbibkdb� ke_^m_l� \�ihjh`g_f� khklhy�
gbb�� \� lh� \j_fy� dZd� mgb\_jkZevgu_� \Z]hgu� k� [hevrhc� ^he_c� \_jhylghklb�
fh]ml�[ulv�\�lZdhc�kblmZpbb�aZ]jm`_gu�dZdbf-eb[h�ihimlguf�]jmahf� 
Djhf_�wlh]h��ijb�i_j_\had_�\�mgb\_jkZevghf�ih^\b`ghf�khklZ\_�\ke_^�

kl\b_�rbjhdhc�ghf_gdeZlmju�i_j_\habfuo� ]jmah\�p_e_khh[jZagh� mklZgZ\�
eb\Zlv� lZjbn� \� aZ\bkbfhklb� hl�nZdlbq_kdb� i_j_\habfhc�fZkku� \� dZ`^hf�
hl^_evghf� kemqZ_��<� k\yab� k� wlbf� lZjbnu� gZ� i_j_\hadm� ]jmah\� \� mgb\_j�
kZevghf�\Z]hg_�\�gZklhysbc�fhf_gl�mklZgZ\eb\Zxlky�^ey�]jmah\�fZkkhc�hl�
���^h����l k�bgl_j\Zehf�\���l� 
<�ki_pbZebabjh\Zgguo�\Z]hgZo�i_j_\hablky��dZd�ijZ\beh��h^bg�b�lhl�`_�

]jma� eb[h� ]jmau� koh`bo� ljZgkihjlguo� oZjZdl_jbklbd�� h[_ki_qb\Zxsb_�
ijb[ebabl_evgh�h^bgZdh\mx�klZlbq_kdmx�gZ]jmadm�\Z]hgZ��ihwlhfm�jZkq_l�
lZjbnh\� gZ� i_j_\hadm� ]jmah\� \� lZdbo� \Z]hgZo� hkms_kl\ey_lky� bf_ggh� ih�
klZlbq_kdhc�gZ]jmad_� 

Ijbf_j�3.1. Hij_^_eblv�k_[_klhbfhklv�b�lZjbn�gZ�i_j_\hadm�s_[gy�fZkkhc����l 
gZ� jZkklhygb_� ���� df� ijb� ke_^mxsbo� bkoh^guo� ^Zgguo�� i_j_\hadZ� ]jmaZ� hkm�
s_kl\ey_lky� \� \Z]hg_� fh^_eb� ��-����� mdjmig_ggu_� jZkoh^gu_� klZ\db� jZ\gu 

gdh 100,58e   jm[�� \Z]�, \df 0,52e   jm[��\Z]Âdf�� ldf 0,0034e   jm[��lÂdf��ijh^he`b�

l_evghklv�\uiheg_gby�]jmah\uo�hi_jZpbc�aZ�\j_fy�h[hjhlZ�\Z]hgZ� ]j 32,5t   q��dh�

wnnbpb_gl��mqblu\Zxsbc�h[s_^hjh`gu_�jZkoh^u, ^hj 1,037;K   dhwnnbpb_gl��mqb�
lu\Zxsbc� jZaju\� f_`^m� wdkiemZlZpbhggufb� b� lZjbngufb� lhggh-dbehf_ljZfb, 

w 1,003;K   mqZkldh\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb� mq 39,1Q   df�q; kj_^gbc�ijh�

klhc�\Z]hgZ�gZ�l_ogbq_kdhc�klZgpbb� l_o 9,9t   q; kj_^g__�jZkklhygb_�f_`^m�l_ogb�

q_kdbfb� klZgpbyfb� l_o 114,2L   df; jZkoh^u� gZ� l_dmsbc� hlp_ihqguc� j_fhgl�

hj 0,5e   jm[��\Z]��GhjfZlb\gZy�j_glZ[_evghklv khklZ\ey_l��� %. 

J _ r _ g b _. 
��Hij_^_ebf�klhbfhklv�\Z]hgh-qZkZ. 
����Ijb�ebg_cghf�gZqbke_gbb� ZfhjlbaZpbb�gZ�\hkklZgh\e_gb_�ih^\b`gh]h� kh�

klZ\Z�__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�hij_^_ey_lky�ih�nhjfme_��3������<�khhl\_l�
kl\bb�k� aZ^Zgghc�fh^_evx�\Z]hgZ�ghjfZlb\guc�kjhd�kem`[u�ijbgbfZ_lky�jZ\guf�
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��� ]h^Zf kh]eZkgh� ijbeh`_gbx� <� lh]^Z� ghjfZlb\� ZfhjlbaZpbhgguo� hlqbke_gbc�
khklZ\bl 

1
. ������

22
   

����<�khhl\_lkl\bb�k�ijbeh`_gb_f�< gZoh^ylky�g_^hklZxsb_�^Zggu_�^ey�jZkq_lZ�
klhbfhklb�\Z]hgh-qZkZ��klhbfhklv�\Z]hgZ�ijbgbfZ_lky�jZ\ghc�10�����jm[���dhebq_�
kl\h�dZiblZevguo�j_fhglh\�± ���^_ih\kdbo�± ���klhbfhklv�dZiblZevgh]h�b�^_ih\kdh�
]h�j_fhglh\�± khhl\_lkl\_ggh�102���b�56���jm[���dhwnnbpb_gl�j_a_j\Z�± 1,2: 

\q
105000 0,045 10200 1 5600 9

1,2 1,037 0,5 1,5625
8760 22 8760

e
� � � �ª º � � � �  « »�¬ ¼

 jm[��\Z]Âq� 

��K_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�gZoh^blky�ih�nhjfme_� �3�����ijb�
wlhf�kmffZ�^hihegbl_evguo�jZkoh^guo�klZ\hd��hlghkbfuo�gZ�GDH��\�khhl\_lkl\bb�
k�ijbeh`_gb_f�< khklZ\ey_l�����jm[��\Z].: 

gdhK ������ ���� ������ ��� �������� � � �   jm[��\Z]� 

3 GZc^_f�k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb. 
����I_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�

gZoh^blky�ba�nhjfmeu��3.9) 
1 9,9

0,1123
39,1 114,2

W  �   q�df; 

����Kh]eZkgh�ijbeh`_gbx�; \u[bjZ_lky�fZkkZ�lZju�\Z]hgZ��dhlhjZy�^ey�aZ^Zgghc�
fh^_eb�jZ\gZ������l��Z�gZ�hkgh\Zgbb�ijbeh`_gby�< ± dhwnnbpb_gl�ihjh`g_]h�ijh[_�
]Z� ih� hlghr_gbx� d� ]jm`_ghfm�� jZ\guc� �������Lh]^Z� k_[_klhbfhklv� ^\b`_gq_kdhc�
hi_jZpbb�ih�nhjfme_��3����khklZ\bl 

> @^hK ������� ���� ���� ������ ������� �� ������ ���034 56 1,003 � � � � � � � � �   

1,4492  jm[��\Z]Âdf� 
��K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_��3����khklZ\bl 

K �������� ������ ��� ������ � �   jm[��\Z]� 
��IeZgh\Zy�ijb[uev�ih�nhjfme_��3�����khklZ\bl 

912,45 25
I ������

100

�
   jm[��\Z]� 

��LZjbn�gZ�i_j_\hadm�aZ^Zggh]h�]jmaZ�fZkkhc����l�gZ�jZkklhygb_�����df�gZoh^bl�
ky�ba�nhjfmeu�(3.13) 

L ������ ������ ������� �   jm[��\Z]� 

Ijbf_j�3.2. Hij_^_eblv�k_[_klhbfhklv, lZjbn�b�ieZlm�aZ i_j_\hadm ����l ir_�
gbpu�gZkuivx�\�\Z]hg_�fh^_eb���-����gZ�jZkklhygb_�����df�ijb�ke_^mxsbo�bk�
oh^guo� ^Zgguo�� mdjmig_ggu_� jZkoh^gu_� klZ\db� jZ\gu� gdh 112,24e   jm[��\Z]�, 

\df 0,489e   jm[��\Z]Âdf, ldf 0,0033e   jm[��lÂdf��ijh^he`bl_evghklv� \uiheg_gby�

]jmah\uo�hi_jZpbc�aZ�\j_fy�h[hjhlZ�\Z]hgZ� ]j 37,4t   q��dhwnnbpb_gl��mqblu\Zx�

sbc� h[s_^hjh`gu_� jZkoh^u, ^hj 1,037;K   dhwnnbpb_gl�� mqblu\Zxsbc� jZaju\�
f_`^m�wdkiemZlZpbhggufb�b�lZjbngufb�lhggh-dbehf_ljZfb, w 1,005;K   mqZkldh�
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\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb� mq 41,4Q   df�q; kj_^gbc�ijhklhc�\Z]hgZ�gZ�l_ogb�

q_kdhc� klZgpbb� l_o 10,2t   q; kj_^g__� jZkklhygb_� f_`^m� l_ogbq_kdbfb� klZgpbyfb�

l_o 117,1L   df; jZkoh^u�gZ�l_dmsbc�hlp_ihqguc�j_fhgl� hj 0,54e   jm[��\Z]� GhjfZ�

lb\gZy�j_glZ[_evghklv�khklZ\ey_l��� %. 
J _ r _ g b _ . 
1 Hij_^_ebf�klhbfhklv�\Z]hgh-qZkZ. 
����Ijb�ebg_cghf�gZqbke_gbb� ZfhjlbaZpbb�gZ�\hkklZgh\e_gb_�ih^\b`gh]h� kh�

klZ\Z�__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�hij_^_ey_lky�ih�nhjfme_�(3.�����<�khhl\_l�
kl\bb�k� aZ^Zgghc�fh^_evx�\Z]hgZ�ghjfZlb\guc�kjhd�kem`[u�ijbgbfZ_lky�jZ\guf�
27 ]h^Zf kh]eZkgh� ijbeh`_gbx� <�� lh]^Z� ghjfZlb\� ZfhjlbaZpbhgguo� hlqbke_gbc�
khklZ\bl 

1
. ������

27
   

����<�khhl\_lkl\bb�k�ijbeh`_gb_f�< gZoh^ylky�g_^hklZxsb_�^Zggu_�^ey�jZkq_lZ�
klhbfhklb�\Z]hgh-qZkZ��klhbfhklv�\Z]hgZ�ijbgbfZ_lky�jZ\ghc�120����jm[���dhebq_�
kl\h�dZiblZevguo�j_fhglh\�± ���^_ih\kdbo�± ���klhbfhklv�dZiblZevgh]h�b�^_ih\kdh�
]h�j_fhglh\�± khhl\_lkl\_ggh�11����b�58���jm[���dhwnnbpb_gl�j_a_j\Z�± 1,2: 

\q
120000 0,037 11800 2 5800 9

1,2 1,037 0,54 1,5696
8760 27 8760

e
� � � �ª º � � � �  « »�¬ ¼

 jm[��\Z]Âq� 

��K_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�gZoh^blky�ih�nhjfme_ (3.7), ijb�
wlhf�kmffZ�^hihegbl_evguo�jZkoh^guo�klZ\hd��hlghkbfuo�gZ�GDH��\�khhl\_lkl\bb�
k�ijbeh`_gb_f�< khklZ\ey_l������jm[��\Z].: 

gdhK ������ ���� ������ ���� ������� � � �   jm[��\Z]. 

��GZc^_f�k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb. 
����I_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�

gZoh^blky�ba�nhjfmeu�(3.9) 
1 10,2

0,1113
41,4 117,1

W  �   q�df; 

����Kh]eZkgh�ijbeh`_gbx�;�\u[bjZ_lky�fZkkZ�lZju�\Z]hgZ��dhlhjZy�^ey�aZ^Zgghc�
fh^_eb�jZ\gZ����l��Z�gZ�hkgh\Zgbb�ijbeh`_gby�<�± dhwnnbpb_gl�ihjh`g_]h�ijh[_]Z�
ih�hlghr_gbx�d�]jm`_ghfm��jZ\guc������ LZd�dZd�aZ^Zgguc�]jma�i_j_\hablky�\�ki_�
pbZebabjh\Zgghf�\Z]hg_-a_jgh\ha_��lh�\�khhl\_lkl\bb�k�gZbf_gh\Zgb_f�]jmaZ�b�lb�
ihf�\Z]hgZ�ih�ijbeh`_gbx�:�hij_^_ey_lky� klZlbq_kdZy�gZ]jmadZ��dhlhjZy�\�^Zgghf�
kemqZ_� jZ\gZ� ��� l��Lh]^Z� k_[_klhbfhklv� ^\b`_gq_kdhc� hi_jZpbb� ih�nhjfme_� (3.8) 
khklZ\bl 

> @^hK ������� �� ����� ������ ������� �� ����� �����3 62 1,005 � � � � � � � � �   

1,6264  jm[��\Z]Âdf� 
��K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_�(3.���khklZ\bl 

K ������� ������ ��� ������ � �   jm[��\Z]� 
��IeZgh\Zy�ijb[uev�ih�nhjfme_�(3.����khklZ\bl 

780,26 25
I ������

100

�
   jm[��\Z]� 
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��LZjbn�gZ�i_j_\hadm�h^gh]h�\Z]hgZ�aZ^Zggh]h�]jmaZ�gZ�jZkklhygb_�����df�gZoh�
^blky�ba�nhjfmeu�(3.13) 

L ������ ������ ������ �   jm[��\Z]� 
7 LZd�dZd�kh]eZkgh�aZ^Zgbx�lj_[m_lky�gZclb�klhbfhklv�i_j_\hadb�����l�ir_gbpu�gZ�

jZkklhygb_��7��df��Z�\�imgdl_�6 hij_^_e_gZ�klhbfhklv�i_j_\hadb�h^gh]h�\Z]hgZ�k l_ogb�
q_kdhc�ghjfhc�aZ]jmadb 62 l��g_h[oh^bfh�jZkkqblZlv�dhebq_kl\h�\Z]hgh\��ihlj_[gh_�^ey�
i_j_\hadb�aZ^Zggh]h�h[t_fZ�� 280 / 62 4,52 5 |  \Z]hgh\��lh]^Z�h[sZy�kmffZ�ieZlu�aZ�

i_j_\hadm�khklZ\bl� 5 975,33 4876,65�   jm[� 

 
3���JZkq_l�k_[_klhbfhklb�i_j_\hahd�]jmah\ \ \Z]hgZo-pbkl_jgZo� 
ijbgZ^e_`Zsbo�i_j_\haqbdm 

 
<� hl^_evgmx� ]jmiim� ijb� jZkq_l_� lZjbnh\� \u^_eyxlky� pbkl_jgu� ^ey�

gZeb\guo� ]jmah\�� Hkh[_gghklb� hj]ZgbaZpbb� i_j_\hahd� b� dhgkljmdpbhggu_�
oZjZdl_jbklbdb pbkl_jg�fh]ml�klZlv�hkgh\hc�^ey�\u^_e_gby�lZjbnh\�gZ�i_j_�
\hadm�gZeb\hf�\�pbkl_jgZo��ij_^gZagZq_gguo�^ey�g_nlb�b�g_nl_ijh^mdlh\��
kibjlh\�b�n_gheh\��kdhjhihjlysboky ]jmah\; k`b`_gguo�]Zah\�b�^j� 
LjZ^bpbhggh� gZ pbkl_jgu� jZajZ[Zlu\Z_lky� ihlhgguc� lZjbn�� lZd� dZd�

\ke_^kl\b_�jZaebqguo�nZdlhjh\� �\ukhlZ�gZeb\Z�� l_fi_jZlmjZ�gZeb\Z�� l_f�
i_jZlmjZ�hdjm`Zxs_c�kj_^u��iehlghklv� ]jmaZ�b�^j���fZkkZ�]jmaZ�\�\Z]hg_��
g_kfhljy�gZ�madmx�ki_pbZebaZpbx��fh`_l�kms_kl\_ggh�hlebqZlvky��Nhjfm�
eu� (3.���b� (3.���^ey�hij_^_e_gby� k_[_klhbfhklb�gZqZevgh-dhg_qghc�b�^\b�
`_gq_kdhc�hi_jZpbb��jm[��l� \�k\yab�k�\ur_baeh`_gguf�bf_xl�\b^� 

gdh ]j \qp
gdhK �

j_ W H H

J

� �
 

¦
                                   (3.14) 

� �� �ldf \df \q ldf h wp
^h

1 .

K �
_ T _ :_ _ 3 _ .

J

� � � � �ª º¬ ¼             (3.15) 

]^_� h_  ± ^hihegbl_evgu_�m^_evgu_�ba^_j`db��k\yaZggu_�k�i_j_\hadhc�hiZk�

guo�]jmah\� 
P  ± kj_^gyy�klZlbq_kdZy�gZ]jmadZ�\Z]hgZ��l� 
Ijb�i_j_\hadZo�jy^Z�hiZkguo�]jmah\��H=��\�pbkl_jgZo�± k`b`_gguo�]Z�

ah\��f_lZgheZ�b�g_dhlhjuo�^jm]bo��aZij_s_g�bo�jhkimkd�k�]hjdb�gZ�khjlbjh�
\hqguo�klZgpbyo��Ijb�wlhf�pbkl_jgu�g_�jZkimkdZxlky�k�]hjdb�b�\�ihjh`�
g_f�khklhygbb� 
AZij_l� jhkimkdZ� k� ]hjdb� \uau\Z_l� k_jv_agu_� aZljm^g_gby� \� jZ[hl_� ]h�

jhqguo�khjlbjh\hqguo�klZgpbc��L_ogheh]by�i_j_jZ[hldb�\�wlhf�kemqZ_��dZd�
ijZ\beh��\u]ey^bl�ke_^mxsbf�h[jZahf��<Z]hg�k�H=��]jmiiZ�\Z]hgh\��fh`_l�
[ulv� ijhims_g� q_j_a� ]hjdm� lhevdh� k� fZg_\jh\uf� ehdhfhlb\hf�� Dh]^Z� \�
jZkimkdZ_fhf� khklZ\_� ]heh\guf� d� ]hj[m� ]hjdb� hdZau\Z_lky� \Z]hg� k� H=��
gZ^\b]Z_fuc� khklZ\�hklZgZ\eb\Zxl��<lhjhc�ehdhfhlb\�ba� khjlbjh\hqgh]h�
iZjdZ beb�ba�jZchgZ�fZg_\jh\hc�\uly`db�\u_a`Z_l�d�]hj[m�]hjdb��ijbp_i�
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ey_l�\Z]hg�b�\f_kl_�k�gbf�ke_^m_l�h[jZlgh�gZ�ki_pbZevgh�\u^_e_gguc�khj�
lbjh\hqguc�imlv��ij_^gZagZq_gguc�^ey�gZdhie_gby�\Z]hgh\�k H=� 
Ihfbfh� ^hihegbl_evgh]h� \j_f_gb� jZ[hlu� fZg_\jh\uo� ehdhfhlb\h\��

k\yaZggh]h� k�jhkimkdhf� k� ]hjdb�� \_kvfZ� \_ebdb� aZljZlu�ehdhfhlb\h-qZkh\�
gZ�ih^nhjfbjh\Zgb_�khklZ\Z��l� _��gZ�fZg_\jh\u_�hi_jZpbb�ih�ihklZgh\d_�
\Z]hgZ� k�H=�� gZoh^ys_]hky� gZ� ki_pbZevghf� imlb�� \h� \gh\v�nhjfbjm_fuc�
ih_a^� 
>hihegbl_evgu_�aZljZlu�fZg_\jh\uo�ehdhfhlb\h-qZkh\�ijb�jhkimkd_�\�

jZkq_l_�gZ�h^bg�\Z]hg�hij_^_eyxlky�ih�nhjfme_ 

eqf
f ,

60

t
t

m
                                                (3.16) 

]^_� eqft  ± ^hihegbl_evgu_�aZljZlu�fZg_\jh\uo�ehdhfhlb\h-qZkh\�ijb�jh�

kimkd_�\�jZkq_l_�gZ�h^gm�]jmiim�\Z]hgh\�k�H=��fbg� 
m ± kj_^gbc�khklZ\�]jmiiu�\Z]hgh\�k�H=��\Z]� 

>hihegbl_evgu_�m^_evgu_�ba^_j`db�� k\yaZggu_� k�i_j_\hadhc�H=�b�hl�
ghkbfu_�gZ�^\b`_gq_kdb_�hi_jZpbb�� jm[��\Z]Âdf, hij_^_eyxlky�ba� khhlgh�
r_gby 

h k f eqf
l_o

1
2� �_ W _

L
                                        (3.17) 

]^_���± dhwnnbpb_gl��mqblu\Zxsbc��qlh�jhkimkd�k�]hjdb�pbkl_jgu�^ey�H=�\�
ihjh`g_f�khklhygbb�lZd`_�g_�ijhba\h^blky� 

k�  ± dhwnnbpb_gl��mqblu\Zxsbc�^hex�\Z]hgh\��i_j_jZ[Zlu\Z_fuo gZ�khj�

lbjh\hqguo�]hjdZo� 

l_oL  ± fZjrjmlgh_�ie_qh�beb�kj_^g__�jZkklhygb_��dhlhjh_�ijhoh^bl�\Z]hg�

f_`^m�l_ogbq_kdbfb�klZgpbyfb�k�i_j_jZ[hldhc� 

eqf_  ± jZkoh^gZy�klZ\dZ�aZ���ehdhfhlb\h-qZk�fZg_\jh\hc�jZ[hlu� 

Ijbf_j�3.3. Hij_^_eblv�k_[_klhbfhklv��lZjbn�b�ieZlm�aZ�i_j_\hadm�[_gabgZ�Z\lh�
fh[bevgh]h�fZkkhc��4 l�gZ�jZkklhygb_�390 df�ijb�ke_^mxsbo�bkoh^guo�^Zgguo��i_�
j_\hadZ�]jmaZ�hkms_kl\ey_lky�\�\Z]hg_�fh^_eb���-�����mdjmig_ggu_�jZkoh^gu_�klZ\db�
jZ\gu� gdh 109,34e   jm[��\Z]., \df 0,518e   jm[��\Z]Âdf, ldf 0,0032e   jm[��lÂdf� ijh�

^he`bl_evghklv�\uiheg_gby�]jmah\uo�hi_jZpbc�aZ�\j_fy�h[hjhlZ�\Z]hgZ� ]j 31,8t   q� 

dhwnnbpb_gl�� mqblu\Zxsbc� h[s_^hjh`gu_� jZkoh^u, ^hj 1,031;K   dhwnnbpb_gl��
mqblu\Zxsbc� jZaju\�f_`^m� wdkiemZlZpbhggufb� b� lZjbngufb� lhggh-dbehf_ljZfb, 

w 1,005;K   mqZkldh\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb� mq 37,8Q   df�q; kj_^gbc ijh�

klhc�\Z]hgZ�gZ�l_ogbq_kdhc�klZgpbb� l_o 14,4t   q; kj_^g__�jZkklhygb_�f_`^m�l_ogb�

q_kdbfb� klZgpbyfb l_o 118,9L   df; jZkoh^u� gZ� l_dmsbc� hlp_ihqguc� j_fhgl�

hj 0,63e   jm[��\Z]��GhjfZlb\gZy�j_glZ[_evghklv�khklZ\ey_l��� %. 
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J _ r _ g b _� 
��Hij_^_ebf�klhbfhklv�\Z]hgh-qZkZ. 
����Ijb�ebg_cghf�gZqbke_gbb� ZfhjlbaZpbb�gZ�\hkklZgh\e_gb_�ih^\b`gh]h� kh�

klZ\Z�__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�hij_^_ey_lky�ih�nhjfme_�(3.�����<�khhl\_l�
kl\bb�k� aZ^Zgghc�fh^_evx�\Z]hgZ�ghjfZlb\guc�kjhd�kem`[u�ijbgbfZ_lky�jZ\guf�
��� ]h^Zf kh]eZkgh� ijbeh`_gbx� <�� lh]^Z� ghjfZlb\� ZfhjlbaZpbhgguo� hlqbke_gbc�
khklZ\bl 

1
. ������

32
   

����<�khhl\_lkl\bb�k�ijbeh`_gb_f�< gZoh^ylky�g_^hklZxsb_�^Zggu_�^ey�jZkq_lZ�
klhbfhklb�\Z]hgh-qZkZ��klhbfhklv�\Z]hgZ�ijbgbfZ_lky�jZ\ghc�140����jm[�; dhebq_�
kl\h�dZiblZevguo�j_fhglh\�± ���^_ih\kdbo�± ���klhbfhklv�dZiblZevgh]h�b�^_ih\kdh�
]h�j_fhglh\�± khhl\_lkl\_ggh�13����b 9����jm[���dhwnnbpb_gl�j_a_j\Z�± 1,3; lh]^Z 

\q
140000 0,031 13600 2 9500 9

1,3 1,031 0,63 1,8329
8760 32 8760

e
� � � �ª º � � � �  « »�¬ ¼

 jm[��\Z]Âq� 

��K_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�gZoh^blky�ih�nhjfme_�(3.14���ijb�
wlhf�kmffZ�^hihegbl_evguo�jZkoh^guo�klZ\hd��hlghkbfuo�gZ�GDH��\�khhl\_lkl\bb�
k�ijbeh`_gb_f�< khklZ\ey_l�����jm[��\Z].��Z�kj_^gyy�klZlbq_kdZy�gZ]jmadZ�ijb�i_j_�
\had_�[_gabgZ�Z\lhfh[bevgh]h�\�pbkl_jg_�khklZ\ey_l����l��ijbeh`_gb_�:): 

p
gdh

109,34 31,8 1,8329 7,9
K ������

57

� � �
   jm[��l� 

��GZc^_f�k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb. 
����I_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�

gZoh^blky�ba�nhjfmeu�(3.9) 
1 14,4

0,1476
37,8 118,9

W  �   q�df. 

����Kh]eZkgh�ijbeh`_gbx�; \u[bjZ_lky�fZkkZ�lZju�\Z]hgZ��dhlhjZy�^ey�aZ^Zgghc�
fh^_eb�jZ\gZ������l; gZ�hkgh\Zgbb�ijbeh`_gby�< ± dhwnnbpb_gl�ihjh`g_]h�ijh[_]Z�
ih�hlghr_gbx�d�]jm`_ghfm�jZ\guc��������Lh]^Z�k_[_klhbfhklv�^\b`_gq_kdhc�hi_�
jZpbb�ih�nhjfme_�(3.15��khklZ\bl 

> @p
^h

(0,0032 25,3 0,518 0,1476 1,8329) (1 0,888) 0,0032 57 0 1,005
K

57

� � � � � � � � � �
   

0,0322  jm[��lÂdf� 
��K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_�(3.���khklZ\bl 

K ������ ������ ��� ����� � �   jm[��l. 
��IeZgh\Zy�ijb[uev�ih�nhjfme_�(3.����khklZ\bl 

15,64 25
I ����

100

�
   jm[��l. 

��LZjbn�gZ�i_j_\hadm���lhggu�aZ^Zggh]h�]jmaZ�gZ�aZ^Zggh_�jZkklhygb_�gZoh^blky�
ba�nhjfmeu�(3.13) 

L ����� ���� ����� �   jm[��l. 
��Ijb�ba\_klghf�lZjbn_�aZ���lhggm�ieZlZ�aZ�i_j_\hadm�[_gabgZ�Z\lhfh[bevgh]h�

fZkkhc��4 l�gZ�jZkklhygb_�390 df�khklZ\bl�19,55 54 1055,7�   jm[��\Z]� 
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Ijbf_j�3.4. Hij_^_eblv�k_[_klhbfhklv��lZjbn�b�ieZlm�aZ�i_j_\hadm�����l�f_lZ�
gheZ�gZ�jZkklhygb_�����df�ijb�ke_^mxsbo bkoh^guo�^Zgguo��i_j_\hadZ�]jmaZ�hkm�
s_kl\ey_lky� \� \Z]hg_� fh^_eb� ��-������ mdjmig_ggu_� jZkoh^gu_� klZ\db� jZ\gu�

gdh 108,53e   jm[��\Z]., \df 0,499e   jm[��\Z]Âdf�� ldf 0,0036e   jm[��lÂdf��ijh^he`b�

l_evghklv�\uiheg_gby�]jmah\uo�hi_jZpbc�aZ�\j_fy�h[hjhlZ�\Z]hgZ� ]j 39,7t   q� dhwn�

nbpb_gl��mqblu\Zxsbc�h[s_^hjh`gu_�jZkoh^u, ^hj 1,041;K   dhwnnbpb_gl��mqblu�
\Zxsbc� jZaju\� f_`^m� wdkiemZlZpbhggufb� b� lZjbngufb� lhggh-dbehf_ljZfb, 

w 1,004;K   mqZkldh\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb� mq 36,8Q   df�q; kj_^gbc�ijh�

klhc�\Z]hgZ�gZ�l_ogbq_kdhc�klZgpbb� l_o 12,5t   q; kj_^g__�jZkklhygb_�f_`^m�l_ogb�

q_kdbfb� klZgpbyfb� l_o 111,9L   df; jZkoh^u� gZ� l_dmsbc� hlp_ihqguc� j_fhgl�

hj 0,63e   jm[��\Z]��Ih�j_amevlZlZf�gZlmjguo�gZ[ex^_gbc�aZ�jZ[hlhc�khjlbjh\hqguo�

klZgpbc�ijb�i_j_jZ[hld_�\Z]hgh\�k�H=�^hihegbl_evgu_�aZljZlu�fZg_\jh\uo�ehdh�
fhlb\h-qZkh\�\�jZkq_l_�gZ�h^gm�]jmiim�\Z]hgh\�k�H=�ijb�jhkimkd_�\�kj_^g_f�khklZ\�
eyxl����fbgml��Z�kj_^gyy�]jmiiZ�\Z]hgh\�k�H=�\dexqZ_l�����\Z]hgZ��ijb�wlhf�gZ�khj�
lbjh\hqguo� ]hjdZo� i_j_jZ[Zlu\Z_lky� �� �� beb� ���� \k_o� \Z]hgh\�� Klhbfhklv�
fZg_\jh\h]h�ehdhfhlb\h-qZkZ�jZ\gZ�88,45 jm[���ghjfZlb\gZy�j_glZ[_evghklv�khklZ\�
ey_l��� %. 

J _ r _ g b _� 
1 Hij_^_ebf�klhbfhklv�\Z]hgh-qZkZ. 
����Ijb�ebg_cghf�gZqbke_gbb� ZfhjlbaZpbb�gZ� \hkklZgh\e_gb_�ih^\b`gh]h� kh�

klZ\Z�__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�hij_^_ey_lky�ih�nhjfme_�(3.�����<�khhl\_l�
kl\bb�k� aZ^Zgghc�fh^_evx�\Z]hgZ�ghjfZlb\guc�kjhd�kem`[u�ijbgbfZ_lky�jZ\guf�
��� ]h^Zf kh]eZkgh� ijbeh`_gbx� <�� lh]^Z� ghjfZlb\� ZfhjlbaZpbhgguo� hlqbke_gbc 
khklZ\bl 

1
. ������

32
   

����<�khhl\_lkl\bb�k�ijbeh`_gb_f�< gZoh^ylky�g_^hklZxsb_�^Zggu_�^ey�jZkq_lZ�
klhbfhklb�\Z]hgh-qZkZ��klhbfhklv�\Z]hgZ�ijbgbfZ_lky�jZ\ghc��50����jm[�; dhebq_�
kl\h�dZiblZevguo�j_fhglh\�± ���^_ih\kdbo�± ���klhbfhklv�dZiblZevgh]h�b�^_ih\kdh�
]h�j_fhglh\�± khhl\_lkl\_ggh�148���b�99���jm[���dhwnnbpb_gl�j_a_j\Z�± 1,3: 

\q
150000 0,031 14800 2 9900 9

1,3 1,041 0,63 1,9214
8760 32 8760

e
� � � �ª º � � � �  « »�¬ ¼

 jm[��\Z]Âq� 

��K_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�gZoh^blky�ih�nhjfme_�(3.�����ijb�
wlhf�kmffZ�^hihegbl_evguo�jZkoh^guo�klZ\hd��hlghkbfuo�gZ�GDH��\�khhl\_lkl\bb�
k�ijbeh`_gb_f�< khklZ\ey_l�����jm[��\Z].��Z�kj_^gyy�klZlbq_kdZy�gZ]jmadZ�ijb�i_j_�
\had_�f_lZgheZ�\�pbkl_jg_�^ey�kibjlZ�ijbgbfZ_lky����l��kf��ijbeh`_gb_�:): 

p
gdh

108,53 39,7 1,9214 7,9
K ������

57

� � �
   jm[��l� 

��GZc^_f�k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb. 
����I_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�

gZoh^blky�ba�nhjfmeu�(3.9) 
1 12,5

0,1389
36,8 111,9

W  �   q�df. 
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���� <� khhl\_lkl\bb� k� nhjfmehc� (3.16�� hij_^_eyxlky� ^hihegbl_evgu_� aZljZlu�
fZg_\jh\uo�ehdhfhlb\h-qZkh\�ijb�jhkimkd_�\�jZkq_l_�gZ�h^bg�\Z]hg� 

f
45

0,577
60 1,3

t   
�

 q. 

����>hihegbl_evgu_�m^_evgu_�ba^_j`db��k\yaZggu_�k�i_j_\hadhc�H=�b�hlghkb�
fu_�gZ�^\b`_gq_kdb_�hi_jZpbb��ih�nhjfme_�(3.17��khklZ\yl� 

h
1 45

2 0,8 88,45 0,9485
111,9 60

e  � � � �   jm[��\Z]Âdf. 

����Kh]eZkgh�ijbeh`_gbx�; \u[bjZ_lky�fZkkZ�lZju�\Z]hgZ��dhlhjZy�^ey�aZ^Zgghc�
fh^_eb�jZ\gZ������l��Z�gZ�hkgh\Zgbb�ijbeh`_gby�< ± dhwnnbpb_gl�ihjh`g_]h�ijh[_�
]Z� ih� hlghr_gbx� d� ]jm`_ghfm�� jZ\guc� �������Lh]^Z� k_[_klhbfhklv ^\b`_gq_kdhc�
hi_jZpbb�ih�nhjfme_�(3.15��khklZ\bl 

> @p
^h

(0,0036 25 0,499 0,1389 1,9214) (1 0,947) 0,0036 57 0,9485 1,004
K

57

� � � � � � � � � �
   

0,0497  jm[��lÂdf� 
��K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_�(3.���khklZ\bl 

K ������ ������ ��� ����� � �   jm[��l. 
��IeZgh\Zy�ijb[uev�ih�nhjfme_�(3.����khklZ\bl 

33,75 25
I ����

100

�
   jm[��l. 

��LZjbn�gZ�i_j_\hadm���lhggu�aZ^Zggh]h�]jmaZ�gZ�aZ^Zggh_�jZkklhygb_�gZoh^blky�
ba�nhjfmeu�(3.13) 

L ����� ���� ����� �   jm[��l. 
��Ijb�ba\_klghf�lZjbn_�aZ���lhggm�b�hlkmlkl\bb�^Zgguo�h�nZdlbq_kdhc�aZ]jmad_�\Z�

]hgZ�ieZlZ�aZ�i_j_\hadm�h^ghc�pbkl_jgu�k�f_lZghehf�jZkkqblu\Z_lky�bkoh^y�ba�kj_^g_c�
klZlbq_kdhc�gZ]jmadb��jZ\ghc����l��b�khklZ\ey_l� 42,19 57 2404,83�   jm[��\Z]� 

�� >ey� hkms_kl\e_gby� i_j_\hadb� aZ^Zggh]h� h[t_fZ� f_lZgheZ� ihlj_[m_lky 
150 / 57 2,63 3 |  pbkl_jgu��Lh]^Z�blh]h\Zy�ieZlZ� aZ�i_j_\hadm� ���� l�f_lZgheZ�gZ�

jZkklhygb_�����df�khklZ\bl� 2404,83 3 7214,49�   jm[� 

 
3.4 DZevdmebjh\Zgb_�k_[_klhbfhklb�b�jZkq_l�lZjbnh\�gZ�i_j_\hadm 
]jmah\�\�j_njb`_jZlhjghf�ih^\b`ghf�khklZ\_�i_j_\haqbdZ 

 
J_njb`_jZlhjgu_� ih_a^Z� b� k_dpbb� h[kem`b\Zxl� khijh\h`^Zxsb_� bo�

ih_a^gu_�[jb]Z^u��Iylb\Z]hggu_�k_dpbb�h[kem`b\Zxlky�[jb]Z^hc�ba�lj_o�
q_eh\_d��gZqZevgbd�b�^\Z�f_oZgbdZ��beb�ba�^\mo�q_eh\_d��gZqZevgbd�b�f_oZ�
gbd�� ;jb]Z^Z�h[yaZgZ: 

± h[_ki_qblv� bkijZ\gh_� l_ogbq_kdh_� khklhygb_� h[hjm^h\Zgby� b� ihklh�
yggmx�]hlh\ghklv�k_dpbb�d�i_j_\had_ kdhjhihjlysboky�]jmah\; 

± hkms_kl\eylv�dhgljhev�aZ�khojZgghklvx�\Z]hgh\�b�h[hjm^h\Zgby� 
± h[_ki_qb\Zlv�kh[ex^_gb_�l_fi_jZlmjguo�b�\_glbeypbhgguo�j_`bfh\�

i_j_\hadb�]jmah\� 
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± ke_^blv�aZ�kZgblZjgh-l_ogbq_kdbf�khklhygb_f�\Z]hgh\� 
G_bkijZ\ghklb� h[hjm^h\Zgby�� \hagbdZxsb_� \� imlb� ke_^h\Zgby�� mkljZ�

gyxlky��dZd�ijZ\beh��h[kem`b\Zxs_c�[jb]Z^hc�[_a�hlp_idb�\Z]hgh\�hl�ih�
_a^h\�� ?keb� [jb]Z^Z� g_� \� khklhygbb� k\hbfb� kbeZfb� mkljZgblv� g_bkijZ\�
ghklv��lh�l_dmsbc�j_fhgl�fh`_l�\uihegylvky�\�[eb`Zcr_f�\Z]hgghf�^_ih�
ih�aZy\d_�gZqZevgbdZ�ih_a^Z� �k_dpbb��k�hlp_idhc�hl�ih_a^Z��<�wlhf�kemqZ_�
j_fhgl�ijhba\h^blvky�aZ�kq_l�^_ih�ijbibkdb� 
>ey j_njb`_jZlhjgh]h� ih^\b`gh]h� khklZ\Z� mklZgh\e_g� ghjfZlb\guc�

kjhd�kem`[u����e_l��\�l_q_gb_�dhlhjh]h�\uihegy_lky���dZiblZevguc�b���^_�
ih\kdbo�j_fhglh\� 
Ijb� i_j_\hadZo� ]jmah\� \� j_njb`_jZlhjguo� k_dpbyo� i_j_\haqbdZ� k_[_�

klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�\�jZkq_l_�gZ���]jmah\hc�\Z]hg�ijb�
gbfZ_l�\b^ 

^w
\q [jjik ]j

gdh gdh \q ]j
]j ]j

1
K � �j

e e
_ H W H

n n

§ ·§ · �
¨ ¸ � � � �¨ ¸¨ ¸ ¨ ¸© ¹ © ¹

¦             (3.18) 

]^_� ]jn  ± dhebq_kl\h�]jmah\uo�\Z]hgh\�\�k_dpbb��dhebq_kl\h�]jmah\uo�\Z]h�

gh\��ijboh^ysboky�gZ� �� kem`_[guc� \Z]hg�ijb�h[t_^bg_gbb� k_d�
pbc�\�ih_a^Z���ijb�jZkq_l_ ^ey�iylb\Z]hgghc�k_dpbb�ijbgbfZ_lky�
jZ\guf����iyluc�\Z]hg�± ^ba_ev-we_dljhklZgpby�; 

]j ^w
\q \q,e e  ± jZkoh^gu_ klZ\db aZ���\Z]hgh-qZk�khhl\_lkl\_ggh�]jmah\h]h�\Z]hgZ�

b�kem`_[gh]h�\Z]hgZ ± ^ba_ev-we_dljhklZgpbb��<>W���jm[��\Z]Âq� 

[je  ± jZkoh^gZy�klZ\dZ��mqblu\ZxsZy�aZljZlu�ih�h[kem`b\Zgbx�b�l_dm�

s_fm j_fhglm�j_njb`_jZlhjgh]h�ih^\b`gh]h�khklZ\Z�[jb]Z^hc�\�
imlb�ke_^h\Zgby��jm[��\Z]Âq� 

JZkoh^gu_�klZ\db�aZ���\Z]hgh-q ]j ^w
\q \q, ,e e  ihfbfh�ZfhjlbaZpbhgguo�hlqbk�

e_gbc�b�jZkoh^h\�gZ�dZiblZevguc�b�^_ih\kdb_�j_fhglu��mqblu\Zxl jZkoh^u�gZ�
l_dmsb_ j_fhglu�b�l_ogbq_kdh_�h[kem`b\Zgb_�\�^_ih�ijbibkdb lj(e ): 

dj dj ^j ^j ^hj ^hj
\q j lj

ke

P PP
.

8760 8760

n nZ
e k K e K

T

�ª º
 � �« »�¬ ¼

             (3.19) 

K_[_klhbfhklv� ^\b`_gq_kdbo� hi_jZpbc� \� jZkq_l_� gZ� 1 ]jmah\hc� \Z]hg�
ijb�i_j_\hadZo�\�\Z]hgZo�`_e_aghc ^hjh]b�hij_^_ey_lky�ih�nhjfme_ 

� �
^w
\q [j^wjik ]j

^h ldf ]j \df \q ldf w
]j ]j ]j

1
K � � . �

e eq
e q e W e e P K

n n n

ª º§ ·§ ·§ · § · �
« »¨ ¸¨ ¸ � � � � � � �¨ ¸ ¨ ¸¨ ¸ ¨ ¸ ¨ ¸¨ ¸« »© ¹ © ¹ © ¹© ¹¬ ¼

(3.20) 

]^_� ]jq  ± fZkkZ�lZju�]jmah\h]h�j_njb`_jZlhjgh]h�\Z]hgZ��l� 

^wq  ± fZkkZ�<>W��l. 
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Ijbf_j�3.5. Hij_^_eblv�k_[_klhbfhklv b lZjbn�aZ�i_j_\hadm�kdhjhihjlys_]hky�
]jmaZ�gZ�jZkklhygb_�210 df�ijb�ke_^mxsbo�bkoh^guo�^Zgguo��i_j_\hadZ�]jmaZ�hkm�
s_kl\ey_lky�\�5-\Z]hgghc�j_njb`_jZlhjghc�k_dpbb��mdjmig_ggu_�jZkoh^gu_�klZ\db�
jZ\gu� gdh 110,15e   jm[��\Z]., \df 0,487e   jm[��\Z]Âdf�� ldf 0,0029e   jm[��lÂdf� klh�

bfhklv�^hihegbl_evguo�hi_jZpbc��hlghkbfZy�gZ�GDH��jZ\gZ� ����jm[��\Z].; ijh^he�
`bl_evghklv� \uiheg_gby� ]jmah\uo� hi_jZpbc� aZ� \j_fy� h[hjhlZ� \Z]hgZ� ]j 49,7t   q� 

dhwnnbpb_gl�� mqblu\Zxsbc� h[s_^hjh`gu_� jZkoh^u, ^hj 1,04;K   dhwnnbpb_gl��
mqblu\Zxsbc� jZaju\�f_`^m� wdkiemZlZpbhggufb� b� lZjbngufb� lhggh-dbehf_ljZfb, 

w 1,004;K   mqZkldh\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb� mq 35,9Q   df�q; kj_^gbc�ijh�

klhc�\Z]hgZ�gZ�l_ogbq_kdhc�klZgpbb� l_o 10,5t   q; kj_^g__�jZkklhygb_�f_`^m�l_ogb�

q_kdbfb� klZgpbyfb� l_o 110,7L   df��JZkoh^gZy klZ\dZ aZ� � [jb]Z^h-qZk� khklZ\ey_l�

1,8���jm[���jZkoh^u�gZ�l_dmsbc�j_fhgl�b�l_ogbq_kdh_�h[kem`b\Zgb_�\�^_ih�ijbibk�
db�jZ\gu���9���jm[��\Z].��dhwnnbpb_gl�ihjh`g_]h�ijh[_]Z�jZ\_g�����; dhwnnbpb_gl�
j_a_j\Z�± 1,2��Klhbfhklb�dZiblZevgh]h�b�^_ih\kdh]h�j_fhglh\�jZ\gu�khhl\_lkl\_ggh�
8����b�4����jm[��\Z]��FZkkZ�<>W�khklZ\ey_l����l��fZkkZ�lZju�]jmah\h]h�\Z]hgZ�± ���l��
kj_^gyy�klZlbq_kdZy�gZ]jmadZ�]jmah\h]h�\Z]hgZ�jZ\gZ����l� Klhbfhklv�h^gh]h�]jmah\h]h 
\Z]hgZ�k_dpbb�jZ\gZ�9�����jm[���Z�<>W� ± 59�����jm[��GhjfZlb\gZy�j_glZ[_evghklv�
khklZ\ey_l��� %. 

J _ r _ g b _� 
��Hij_^_ebf� klhbfhklb�\Z]hgh-qZkZ ]jmah\h]h�\Z]hgZ�b�\Z]hgZ-^ba_ev-we_dljh-

klZgpbb. 
����Ijb�ebg_cghf�gZqbke_gbb�ZfhjlbaZpbb�gZ�\hkklZgh\e_gb_�ih^\b`gh]h�khklZ\Z�

__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�hij_^_ey_lky�ih�nhjfme_�(3.11). GhjfZlb\guc kjhd�
kem`[u�j_njb`_jZlhjghc�k_dpbb�jZ\_g����]h^Zf, lh]^Z�ghjfZlb\�ZfhjlbaZpbhgguo�
hlqbke_gbc�khklZ\bl 

1
. �����

25
   

����<�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�jZkoh^gZy�klZ\dZ�aZ���\Z]hgh-qZk�]jm�
ah\h]h�\Z]hgZ�ih�nhjfme_�(3.19��khklZ\bl 

]j
\q

90000 0,04 8000 1 4900 8
1,2 1,04 0,952 1,04 1,7719

8760 25 8760
e

� � � �ª º � � � � �  « »�¬ ¼
 jm[��\Z]Âq� 

����Kh]eZkgh�bkoh^guf�^Zgguf�jZkoh^gZy�klZ\dZ�aZ���\Z]hgh-qZk�\Z]hgZ-^ba_ev-
we_dljhklZgpbb�ih�nhjfme_�(3.19��[m^_l�jZ\gZ 

^w
\q

595000 0,04 8000 1 4900 8
1,2 1,04 0,952 1,04 4,6497

8760 25 8760
e

� � � �ª º � � � � �  « »�¬ ¼
 jm[��\Z]Âq� 

��K_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�gZoh^blky�ih�nhjfme_�(3.18) 

jik
gdh

1 4,6497 1,823
K � ������ ������ ���� ��� ��������

4 4

�§ · § · � � � � � �  ¨ ¸ ¨ ¸
© ¹ © ¹

jm[��\Z]� 

��GZc^_f�k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb. 
����I_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�

gZoh^blky�ba�nhjfmeu�(3.9) 
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1 10,5
0,1227

35,9 110,7
W  �   q�df. 

3.2 <� khhl\_lkl\bb� k�bkoh^gufb�^Zggufb� k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZ�
pbb�ih�nhjfme_�(3.20��khklZ\bl 

jik
^h

66 1 4,6497 1,823
K ������ �� ����� � ������ ������

4 4 4

ª§ ·�§ · § · § · � � � � � � � � u«¨ ¸¨ ¸ ¨ ¸ ¨ ¸
© ¹ © ¹ © ¹© ¹¬

 

@(1 1,59) 0,0029 22 1,004 3,1547u � � � �   jm[��\Z]Âdf� 

4 K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_�(3.���khklZ\bl 
K �������� ������ ��� ������ � �   jm[��\Z]. 

��IeZgh\Zy�ijb[uev�ih�nhjfme_�(3.����khklZ\bl 
977,06 25

I ������
100

�
   jm[��\Z]� 

��LZjbn�gZ�i_j_\hadm���\Z]hgZ gZ�aZ^Zggh_�jZkklhygb_�gZoh^blky ba�nhjfmeu�(3.13) 
L ������ ������ ������� �   jm[��\Z]. 

��Blh]h\Zy�ieZlZ�aZ i_j_\hadm�kdhjhihjlys_]hky�]jmaZ�gZ�jZkklhygb_�����df�\��-\Z-
]hgghc�j_njb`_jZlhjghc�k_dpbb�hij_^_ey_lky�iml_f�mfgh`_gby�dhebq_kl\Z�]jmah\uo�
\Z]hgh\�\�k_dpbb�gZ�lZjbn�gZ�i_j_\hadm�h^gh]h�\Z]hgZ�� 4 1221,33 4885,32�   jm[� 

 
3���Ihjy^hd�hij_^_e_gby�k_[_klhbfhklb�b�jZkq_l�lZjbnh\ 
gZ�i_j_\hadm�g_]Z[Zjblguo�]jmah\�b�]jmah\�gZ�ljZgkihjl_jZo 

 
<�khhl\_lkl\bb�k�[9@�fh`gh�\u^_eblv�ke_^mxsb_�hkh[_gghklb�i_j_\hadb�

\k_o� ]jmah\� gZ� ljZgkihjl_jZo� b� g_]Z[Zjblguo� ]jmah\� gZ� ljZgkihjl_jZo�� \�
mgb\_jkZevguo�ihem\Z]hgZo�b�ieZlnhjfZo: 

1) g_h[oh^bfhklv�kh]eZkh\Zgby�i_j_\hadb�g_]Z[Zjblguo�]jmah\��Z�lZd`_�
]jmah\��i_j_\habfuo�gZ�ljZgkihjl_jZo� 

2) gZebqb_�kh]eZkh\Zggh]h�fZjrjmlZ�i_j_\hadb�^ey�]jmah\�\ukhdbo�kl_�
i_g_c�g_]Z[Zjblghklb�b�k\_jog_]Z[Zjblguo��Z�lZd`_�i_j_\habfuo�gZ�ljZgk�
ihjl_jZo��bf_xsbo����b�[he__�hk_c� 

3��dhfbkkbhggZy�ijh\_jdZ�jZaf_s_gby�b�dj_ie_gby�]jmaZ�gZ�klZgpbb�hl�
ijZ\e_gby b�\�imlb�ke_^h\Zgby� 

��� hkh[uc� ihjy^hd� ijhimkdZ� g_]Z[Zjblguo� b� ly`_eh\_kguo� ]jmah\� ih�
i_j_]hgZf b�klZgpbyf� 

���hkh[uc�ihjy^hd�ijhimkdZ�]jmah\�k�dhgljhevghc�jZfhc� 
��� hkh[_gghklb� \uiheg_gby�fZg_\jh\hc� jZ[hlu� gZ� klZgpbyo� hlijZ\e_�

gby��gZagZq_gby�b�\�imlb�ke_^h\Zgby� 
I_j_qbke_ggu_�hkh[_gghklb�b�kh[ex^_gb_�\k_o�f_j�[_ahiZkghklb�ijb�i_�

j_\had_�g_]Z[Zjblguo�]jmah\�b�]jmah\�gZ�ljZgkihjl_jZo�mqblu\Zxlky�\�k_[_�
klhbfhklb�i_j_\hahd�iml_f�hij_^_e_gby�^hihegbl_evguo�jZkoh^h\��hlghkb�

fuo� gZ� gZqZevgh-dhg_qgu_� � �gdh
g]e¦  b� ^\b`_gq_kdb_� hi_jZpbb� � �^h

g] .e¦  

Lh]^Z�nhjfmeu�(3.���b�(3.���ijbfml�\b^ 
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gdh
gdh gdh ]j \q g]K �j_ W H H _ � � �¦ ¦                           (3.21) 

� �� � ^h
^h ldf ldf ldf ldf g] wK � . �_ T _ :_ _ 3 _ .ª º � � � � �¬ ¼¦           (3.22) 

 
3.6 Hij_^_e_gb_�k_[_klhbfhklb�b�jZkq_l�lZjbnh\�gZ�i_j_\hadm ]jmah\ 
`_e_agh^hjh`guf�ljZgkihjlhf�\�dhgl_cg_jZo�i_j_\haqbdZ 

 
:e]hjblf� jZkq_lZ� k_[_klhbfhklb�i_j_\hadb� ]jmah\� \� dhgl_cg_jZo� bf__l�

iZjZf_ljbq_kdh_�ihkljh_gb_��ZgZeh]bqgh_�ih\Z]hgguf�hlijZ\dZf��b�k�mq_lhf�
\u^_e_gby� lZjbnguo� khklZ\eyxsbo� fh`_l� [ulv� ij_^klZ\e_g� nhjfmeZfb�
(2.1)±(2����b�(3.6)±(3.8���Hlebqb_�hl�ih\Z]hgguo�hlijZ\hd�aZdexqZ_lky�\�hkh�
[_gghklyo�l_ogheh]bq_kdh]h�ijhp_kkZ�i_j_\hadb�dhgl_cg_jh\��mqblu\Zxsbo�
khjlbjh\dm�\�imlb� ke_^h\Zgby��m\_ebq_gb_�ijh^he`bl_evghklb�ijhklhy�ih^�
gZqZevgh-dhg_qgufb�hi_jZpbyfb�b�^j���Z�lZd`_�\� mq_l_�^hihegbl_evguo�iZ�
jZf_ljh\ �fZkkZ� lZju�b�g_llh�dhgl_cg_jZ�� klhbfhklv�dhgl_cg_jh-qZkZ�b� dh�
wnnbpb_gl�ihjh`g_]h�ijh[_]Z�^ey�dhgl_cg_jZ�i_j_\haqbdZ�b�^j��� 
K_[_klhbfhklv�i_j_\hadb� dhgl_cg_jh\�fh`_l� ^bnn_j_gpbjh\Zlvky� \� aZ\b�

kbfhklb� hl� \b^Z� hlijZ\db� �k� khjlbjh\dhc� \� imlb� ke_^h\Zgby, dhfie_dlhf� gZ 
\Z]hg��\�khklZ\_�dhgl_cg_jgh]h ih_a^Z���ijbgZ^e_`ghklb�dhgl_cg_jh\�b�\Z]hgh\, 
lbihjZaf_jZ�b�ki_pbZebaZpbb dhgl_cg_jZ��l_ogbq_kdbo�oZjZdl_jbklbd�\Z]hgZ. 
<�h[s_f�\b^_�ijb�i_j_\had_�]jmaZ�\�djmighlhggZ`ghf�dhgl_cg_j_�i_j_�

\haqbdZ�gZ�nblbg]h\hc�ieZlnhjf_�i_j_\haqbdZ�k�khjlbjh\dhc�imlb�ke_^h\Z�
gby�iZjZf_lju�fh^_eb�k_[_klhbfhklb�\�qZklb�gZqZevgh-dhg_qguo�b�^\b`_g�
q_kdbo�hi_jZpbc�hij_^_eyxlky�ih�nhjfmeZf 

� �gdh ]j \qd d d d
k gdh gdh k dq k: �

j
j

_ W _ _
_ W W _ _ _

n

� �
 � � � � �

¦
¦ ¦        (3.23) 

� � � �� �d ldf \df \q
k ldf d dq d w< � . � . �

_ T _ :_
_ T :_ .

n

� �ª º
 � � � �« »¬ ¼

     (3.24) 

d
k ldf w> �_ .                                              (3.25) 

]^_� d
gdh_¦  ± ^hihegbl_evgu_�jZkoh^u�ih�gZqZevgh-dhg_qguf�hi_jZpbyf�ijb�

ijb_f_�b�\u^Zq_�dhgl_cg_jh\��jm[��dhgl_cg_j; 

dq_  ± jZkoh^gZy klZ\dZ ^ey�lZjbnguo�p_e_c�aZ���dhgl_cg_jh-qZk��jm[�� 

n  ± dhebq_kl\h�dhgl_cg_jh\�\�\Z]hg_� 
d
gdht  ± kj_^g__�\j_fy�ijhklhy�dhgl_cg_jZ�jZ[hq_]h�iZjdZ�ih^�gZqZevgh-

dhg_qgufb�hi_jZpbyfb�\�l_q_gb_�_]h�h[hjhlZ��q� 

kt  ± kj_^g__�\j_fy�ijhklhy�dhgl_cg_jZ�ijb�khjlbjh\dZo��q� 
d
j_¦  ± jZkoh^u�� k\yaZggu_� k� ih^]hlh\dhc� dhgl_cg_jZ� ih^� i_j_\hadm��

jm[��\Z].; 

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

www.adultpdf.com


30 

 

k_  ± m^_evgu_�jZkoh^u�ih�khjlbjh\d_�dhgl_cg_jh\��jm[��dhgl_cg_j� 

dq  ± fZkkZ�lZju�dhgl_cg_jZ��l� 

d.  ± dhwnnbpb_gl� ihjh`g_]h� ijh[_]Z� dhgl_cg_jh\�i_j_\haqbdZ� ih�

hlghr_gbx�d�bo�]jm`_ghfm�ijh[_]m� 
K_[_klhbfhklv�gZqZevgh-dhg_qghc�b�^\b`_gq_kdhc�hi_jZpbc�k�mq_lhf�iZ�

jZf_ljh\�fh^_eb k_[_klhbfhklb khklZ\bl 
d d
gdh kK : �                                               (3.26) 

d d d
^h k k dK < > �P �                                         (3.27) 

]^_� dP  ± kj_^gyy�fZkkZ�g_llh�]jm`_gh]h�dhgl_cg_jZ��l� 

JZkoh^gZy�klZ\dZ ^ey�lZjbnguo�p_e_c�aZ���dhgl_cg_jh-qZk�hij_^_ey_lky�
ih�nhjfme_ 

dj dj ilj ilj lj lj^hj ^hjd d
dq jd

ke

P P PP
,

8760 8760 8760

n n nZ
_ . . .

L

�§ ·
 � �¨ ¸

© ¹
        (3.28) 

]^_  jdK  ± dhwnnbpb_gl��mqblu\Zxsbc�g_h[oh^bfuc�j_a_j\�dhgl_cg_jh\� 

dP  ± kj_^gyy�p_gZ�ihklZ\db�dhgl_cg_jZ� 

dZ  ± ghjfZ�ZfhjlbaZpbb�dhgl_cg_jZ�\�^heyo�_^bgbpu��hij_^_ey_fZy�

ih�nhjfme_�(3.11); 

dj iljP �P  ± klhbfhklv� khhl\_lkl\_ggh� dZiblZevgh]h� j_fhglZ� b�ieZgh\h]h� l_�

dms_]h j_fhglZ�dhgl_cg_jZ� 

dj ilj,n n  ± kj_^g__�dhebq_kl\h�khhl\_lkl\_ggh�dZiblZevguo�b�ieZgh\uo�l_dm�

sbo�j_fhglh\�dhgl_cg_jh\�aZ�kem`[u� 

ljP  ± klhbfhklv�l_dms_]h�j_fhglZ�dhgl_cg_jZ� 

ljn  ± kj_^g__�dhebq_kl\h�l_dmsbo�j_fhglh\�dhgl_cg_jZ�aZ�]h^. 

<�aZ\bkbfhklb�hl�ijbgZ^e_`ghklb�\Z]hgZ�b�dhgl_cg_jZ��khklhygby�dhg�
l_cg_jZ� �]jm`_guc�beb�ihjh`gbc���ijbf_gy_fhc�l_ogheh]bb�i_j_\hadb�ba�
nhjfme� (3.23)±(3.25�� bkdexqZxlky� khhl\_lkl\mxsb_ dhfihg_glu�� LZd, 
gZijbf_j� ijb�i_j_\had_�\�dhgl_cg_j_�i_j_\haqbdZ��ih]jm`_gghf�gZ�\Z]hg�
]jmahhlijZ\bl_ey��]jmahihemqZl_ey�jZkq_l�iZjZf_ljh\�k_[_klhbfhklb� k:  b�

k<  [m^_l�hkms_kl\eylvky�ih�nhjfmeZf 

� �d�kh[�\�� d d dgdh
k gdh gdh k dq k: �j

_
_ W W _ _ _

n
 � � � � �¦ ¦                 (3.29) 

� �� �d�kh[�\�� ldf \df
k ldf d dq d w< � . �

_ T _
_ T :_ .

n

�ª º
 � � �« »¬ ¼

            (3.30) 
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Ijbf_j�3.6. Hij_^_eblv�k_[_klhbfhklv�b�lZjbn�aZ�i_j_\hadm�ljbdhlZ`guo�ba^_�
ebc�\���-nmlh\hf�dhgl_cg_j_�gZ�jZkklhygb_�����df�ijb�ke_^mxsbo�bkoh^guo�^Zgguo��
i_j_\hadZ�dhgl_cg_jZ�hkms_kl\ey_lky�\�h^bghqghf�dhgl_cg_j_�gZ�nblbg]h\hc�ieZl�
nhjf_�k�khjlbjh\dhc�\�imlb�ke_^h\Zgby��ijb�wlhf�h[s__�dhebq_kl\h�dhgl_cg_jh\�gZ�
ieZlnhjf_� jZ\gh� ��� mdjmig_ggu_� jZkoh^gu_� klZ\db� gdh 115,15e   jm[��\Z]., 

\df 0,492e   jm[��\Z]Âdf�� ldf 0,0028e   jm[��lÂdf��klhbfhklv�^hihegbl_evguo�hi_jZ�

pbc k�\Z]hghf��hlghkbfZy�gZ�GDH��jZ\gZ���2 jm[��\Z].��ijh^he`bl_evghklv�\uiheg_�
gby�]jmah\uo�hi_jZpbc ]j 39,4t   q��dhwnnbpb_gl��mqblu\Zxsbc�jZaju\�f_`^m�wdk�

iemZlZpbhggufb� b� lZjbngufb� lhggh-dbehf_ljZfb, w 1,004;K   i_j_kq_lguc�

iZjZf_lj�i_j_oh^Z� aZljZl� 0,124W   q�df. Kj_^g__� \j_fy�ijhklhy�dhgl_cg_jZ�ih^�

gZqZevgh-dhg_qgufb� hi_jZpbyfb� d
gdh 25t   q�� kj_^gbc� ijhklhc� ijb� khjlbjh\dZo��

\dexqZy�ijhklhc�gZ�klZgpbb�hlijZ\e_gby�ih^�gZdhie_gb_f, k 120t   q��JZkoh^gu_�

klZ\db��aZ���\Z]hgh-qZk�^ey�nblbg]h\hc�ieZlnhjfu�± 0,93 jm[���aZ���dhgl_cg_jh-qZk�
mgb\_jkZevgh]h��0-nmlh\h]h�dhgl_cg_jZ�± 0,09 jm[�� gZ�ih^]hlh\dm�dhgl_cg_jZ ih^�
ih]jmadm� ± 3,45 jm[� M^_evgu_�jZkoh^u�gZ�khjlbjh\dm�dhgl_cg_jZ�jZ\gu����7 jm[� 
Dhwnnbpb_glu�ihjh`g_]h�ijh[_]Z��\Z]hgZ�± 0,693��dhgl_cg_jZ�± 0,305. FZkkZ�lZju�
\Z]hgZ� ��� l�� dhgl_cg_jZ� ± 2,08 l, kj_^gyy� fZkkZ� ]jmaZ� \� dhgl_cg_j_ (klZlbq_kdZy�
gZ]jmadZ) ± �����l� GhjfZlb\gZy�j_glZ[_evghklv�khklZ\ey_l��� %. 

J _ r _ g b _� 
1 Hij_^_ebf�k_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�ih�nhjfme_�(3.26) ijb�

mkeh\bb��qlh�gZ�ieZlnhjf_�jZaf_sZxlky�^\Z�dhgl_cg_jZ 

d
gdh

115,15 39,4 0,93 3,2
K ����� ��� ���� ���� ���� ����

2

� � �
 � � � � � �   

128,416  jm[��dhgl_cg_j. 
2 GZc^_f�ih�nhjfme_�(3.27) k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb: 

� �d
^h

0,0028 23 0,492 0,124 0,93
K � ����� ������� ���� ����� �����

2

ª � � � �§ � � � � � � u¨«
©¬

 

@(1 0,305) 0,0028 20,9 1,004 0,6519u � � � �   jm[��dhgl_cg_jh-df� 

3 K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_�(3.���khklZ\bl 
K ������� ������ ��� ������ � �   jm[�� dhgl_cg_j� 

4 IeZgh\Zy�ijb[uev�ih�nhjfme_�(3.����khklZ\bl 
598,44 25

I ������
100

�
   jm[�� dhgl_cg_j� 

5 LZjbn�gZ�i_j_\hadm���dhgl_cg_jZ�gZ�aZ^Zggh_�jZkklhygb_�gZoh^blky�ba�nhjfm�
eu�(3.13) 

L ������ ������ ������ �   jm[�� dhgl_cg_j� 
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4 NHJFBJH<:GB?�DHGDMJ?GLHKIHKH;GH=H�L:JBN: 
G:�@?E?AGH>HJH@GMX�I?J?<HADM 

 
4���H[sb_�iheh`_gby 
 
Ijhp_kk�nhjfbjh\Zgby�dhgdmj_glhkihkh[gh]h� lZjbnZ�gZ� ]jmah\mx�`_�

e_agh^hjh`gmx�i_j_\hadm�ij_^iheZ]Z_l�\uiheg_gb_�g_kdhevdbo�h[yaZl_ev�
guo�wlZih\� 

���jZkq_l�k_[_klhbfhklb��ghjfZlb\ghc�ijb[ueb��ij_^iheZ]Z_fh]h�lZjb�
nZ�b�h[s_c�klhbfhklb�i_j_\hadb�mklZgh\e_gghc�iZjlbb�]jmaZ�hij_^_e_ggh�
]h�gZbf_gh\Zgby�gZ�aZ^Zggh_�jZkklhygb_�ih�`_e_aghc�^hjh]_� 

���mklZgh\e_gb_�k_[_klhbfhklb��ghjfZlb\ghc�ijb[ueb��ij_^iheZ]Z_fh]h�
lZjbnZ�b�h[s_c�klhbfhklb�i_j_\hadb�mklZgh\e_gghc�iZjlbb�]jmaZ�hij_^_�
e_ggh]h� gZbf_gh\Zgby� gZ� aZ^Zggh_� jZkklhygb_� dhgdmjbjmxsbf� \b^hf�
ljZgkihjlZ� 

��� khihklZ\e_gb_� ihemq_gguo� j_amevlZlh\� b� ijbgylb_ j_r_gby� h� \ha�
fh`ghklb�b�p_e_khh[jZaghklb�kgb`_gby�lZjbnh\�^h�mjh\gy�dhgdmjbjmxs_�
]h�\b^Z�ljZgkihjlZ� 
JZkq_l�k_[_klhbfhklb�ij_^iheZ]Z_fh]h�lZjbnZ�b�h[s_c�klhbfhklb�i_j_�

\hadb�`_e_agh^hjh`guf� ljZgkihjlhf�\uihegy_lky�kh]eZkgh�f_lh^bd_��ba�
eh`_gghc�\�imgdl_�3 gZklhys_]h�ihkh[by� 

 
4���JZkq_l�k_[_klhbfhklb�i_j_\hadb�]jmah\�^ey�lZjbnguo�p_e_c 

gZ�dhgdmjbjmxs_f�\b^_�ljZgkihjlZ 
 
Hkgh\guf� dhgdmj_glhf�`_e_agh^hjh`gh]h� ljZgkihjlZ�\�mkeh\byo�J_k�

im[ebdb�;_eZjmkv�\�qZklb�hdZaZgby�mkem]�ih�i_j_\had_�]jmah\�b�iZkkZ`bjh\�
y\ey_lky�Z\lhfh[bevguc�ljZgkihjl� 
JZkq_l�k_[_klhbfhklb�i_j_\hahd�^ey�lZjbnguo�p_e_c�gZ�Z\lhfh[bevghf�

ljZgkihjl_�hkms_kl\ey_lky kh]eZkgh�[3] \�aZ\bkbfhklb�hl�kbkl_fu hieZlu ± 
k^_evghc�beb�ih\j_f_gghc� 
GZ� mkeh\byo� k^_evghc kbkl_fu� hieZlu� aZ� ljZgkihjlgu_� mkem]b� hkm�

s_kl\eyxlky�i_j_\hadb�]jmah\��ih�dhlhjuf�hj]Zgbah\Zg�mq_l�ljZgkihjlghc�
jZ[hlu�\�lhggZo�beb�\hafh`_g�mq_l�iml_f�aZf_jZ��\a\_rb\Zgby��]_h^_abq_�
kdh]h�aZf_jZ��hnhjfey_fuc�lh\Zjgh-ljZgkihjlgufb�gZdeZ^gufb� 
Ijb� ijbf_g_gbb� k^_evghc� kbkl_fu� hieZlu� aZ� Z\lhfh[bevgmx� i_j_\hadm�

]jmah\�k_[_klhbfhklv� �Z�\ihke_^kl\bb�b�lZjbn) jZkkqblu\Z_lky�gZ�ex[hc�\u�
[jZgguc�i_j_\haqbdhf�ihdZaZl_ev�baf_j_gby� ljZgkihjlghc�jZ[hlu��ijb�wlhf�
h[yaZl_evgh�mqblu\Z_lky�jZkklhygb_�ih^Zqb�Z\lhfh[bey�± gme_\hc�ijh[_]� 
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AZ�i_j_\hadm�]jmaZ�ih�]hjh^m�b��beb��\�ijb]hjh^ghf�khh[s_gbb�k_[_klh�
bfhklv�b� lZjbnu�p_e_khh[jZagh�jZkkqblu\Zlv�gZ� �� l�� �� lÂdf�� ��df�h[s_]h�
ijh[_]Z��Z�ijb�f_`^m]hjh^guo�i_j_\hadZo�± gZ�^\_�_^bgbpu����df�ijh[_]Z�k�
]jmahf�b���df�ihjh`g_]h�ijh[_]Z� 
Ijb�ijbf_g_gbb�ih\j_f_gghc kbkl_fu�hieZlu�aZ�Z\lhfh[bevgmx�i_j_\hadm�

]jmah\�k_[_klhbfhklv��dZd�b�lZjbnu��jZkkqblu\Z_lky�gZ�^\_�_^bgbpu�baf_j_gby�
ljZgkihjlghc�jZ[hlu��gZ�1 qZk�bkihevah\Zgby�b�� df�ijh[_]Z�ih^\b`gh]h�kh�
klZ\Z��Ijb�h[kem`b\Zgbb�aZdZaqbdZ�kh�keh`b\rbfbky�ijh[_]Zfb�aZ�\j_fy�h[�
kem`b\Zgby�^himkdZ_lky�bkihevah\Zlv�lZjbnu��jZkkqblZggu_�gZ�h^bg�Z\lhfh�
[be_-^_gv� �kf_gm��beb�h^bg�qZk�gZoh`^_gby�ih^\b`gh]h�khklZ\Z�m�aZdZaqbdZ� 
Ijb�wlhf _keb�^h]h\hjhf�g_�mklZgh\e_g�bghc�ihjy^hd��lh�hieZlZ�\j_f_gb�bk�
ihevah\Zgby�ih^\b`gh]h�khklZ\Z�\dexqZ_l�hieZlm�aZ�\j_fy�gZ�ih^Zqm�ih^\b`�
gh]h�khklZ\Z�aZdZaqbdm��Z�hieZlZ�ijh[_]Z�ih^\b`gh]h�khklZ\Z ± hieZlm�jZkklhy�
gby�ih^Zqb�ih^\b`gh]h�khklZ\Z��gme_\h]h�ijh[_]Z�� 
JZkq_lgu_� ihdZaZl_eb� aZ� h^gm� kf_gm� jZ[hlu�� ijbf_gy_fu_� ijb�

k^_evghc�kbkl_f_�jZkq_lh\��hij_^_eyxlky�ke_^mxsbf�h[jZahf� 
1 Dhebq_kl\h�_a^hd�k�]jmahf�aZ�kf_gm 

g
_

_]
i�j

l

,
T

n
l

t
bQ

 
�

                                             (4.1) 

]^_� gT  ± \j_fy�\�gZjy^_��q� 

_]l  ± ^ebgZ�_a^db�k�]jmahf��df� 

b  ± dhwnnbpb_gl�bkihevah\Zgby�ijh[_]Z�Z\lhfh[bey��^ey�kZfhk\Zeh\��
pbkl_jg�� j_njb`_jZlhjh\� b� ^jm]bo� ki_pbZebabjh\Zgguo� Z\lhfh[b�
e_c��djhf_�nmj]hgh\��ijbgbfZ_lky�jZ\guf�������^ey�hklZevguo�Z\lh�
fh[be_c�± 0,5; 

lQ  ± kj_^gyy�kdhjhklv�^\b`_gby�Z\lhfh[bey��df�q� 

i�jt  ± \j_fy�ijhklhy�Z\lhfh[bey�ih^�ih]jmadhc-jZa]jmadhc�aZ�h^gm�_a^dm��q� 

Ijb�jZkq_l_�ih�nhjfme_��4����qbkeh�_a^hd�hdjm]ey_lky�^h������ 
<j_fy�\ gZjy^_ 

g kf ia i ,L L W W � �                                          (4.2) 

]^_� kfL  ± ijh^he`bl_evghklv�jZ[hq_]h�^gy��kf_gu��\h^bl_ey��q� 

iat  ± ih^]hlh\bl_evgh-aZdexqbl_evgh_�\j_fy��k�mq_lhf�\j_f_gb�ij_^j_c-

kh\h]h�f_^bpbgkdh]h�hkfhljZ�� ia 25t   fbg�beb�������q� 

it  ± \j_fy�gZ�ih^Zqm�ih^\b`gh]h�khklZ\Z��q� 

i
i

l

,
L

t
Q

                                                   (4.3) 

iL  ± jZkklhygb_ ih^Zqb��gme_\hc�ijh[_]���df� 
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Kj_^gyy�kdhjhklv�^\b`_gby�Z\lhfh[bey 

1
l

p
1

,
( / )

i

n

i
i

n

i
i

l

l
Q

Q

 

 

 
¦

¦
                                            (4.4) 

]^_� il  ± ^ebgZ�mqZkldZ�Z\lhfh[bevghc ^hjh]b i-c�dZl_]hjbb��df� 

n ± dhebq_kl\h� mqZkldh\� Z\lhfh[bevguo� ^hjh]� jZaguo� dZl_]hjbc� gZ 
fZjrjml_�ke_^h\Zgby�Z\lhfh[bey� 

pi
Q  ± jZkq_lgZy�kdhjhklv�^\b`_gby�gZ�mqZkld_ Z\lhfh[bevghc�^hjh]b�i-c�

dZl_]hjbb�\�khhl\_lkl\bb�k�ijbeh`_gb_f =. 
Ijhklhc�Z\lhfh[bey�ih^�ih]jmadhc-jZa]jmadhc�aZ�h^gm�_a^dm 

]j ij
i�j

.

,
60

q N
t                                            (4.5) 

]^_� q  ± ]jmahih^t_fghklv� Z\lhfh[bey� �Z\lhih_a^Z��� l; hij_^_ey_lky� kh�

]eZkgh�ijbeh`_gbx�@; 

]j.  ± dhwnnbpb_gl�bkihevah\Zgby�]jmahih^t_fghklb�Z\lhfh[bey�\�kh�

hl\_lkl\bb� k� deZkkhf� i_j_\habfh]h� ]jmaZ kh]eZkgh� lZ[ebp_� 4.1. 
DeZkk�]jmaZ�hij_^_ey_lky�\�khhl\_lkl\bb�k�ijbeh`_gb_f�:; 

ijN  ± ghjfZ� \j_f_gb� ih]jmadb� b� jZa]jmadb� h^ghc� lhggu� ]jmaZ��fbg�l, 

hij_^_ey_lky� \� khhl\_lkl\bb� k� ijbeh`_gb_f�> k� mq_lhf� ihijZ�
\hqgh]h�dhwnnbpb_glZ��aZ\bkys_]h�hl�deZkkZ�]jmaZ (lZ[ebpZ�4.1). 

 
LZ[ebpZ�4.1 ± Dhwnnbpb_glu��aZ\bkysb_�hl�deZkkZ�i_j_\habfh]h�]jmaZ�gZ�Z\lh�

fh[bevghf�ljZgkihjl_ 

DeZkk 
i_j_\habfh]h�]jmaZ 

Dhwnnbpb_gl 
bkihevah\Zgby�]jmahih^t_f�
ghklb�ljZgkihjlgh]h�kj_^kl\Z 

IhijZ\hqguc�dhwnnbpb_gl� 
ijbf_gy_fuc�ijb�jZkq_l_�ghjf�
\j_f_gb�gZ�ih]jmadm�b�jZa]jmadm 

1 1,0 1,00 
2 0,8 1,25 
3 0,6 1,66 
4 0,5 2,00 

 
2 Ijh[_]�Z\lhfh[bey�k�]jmahf�aZ�kf_gm 

]j _ _] .L n l                                                (4.6) 

3 H[sbc�ijh[_]�Z\lhfh[bey�aZ�kf_gm 

]j
h[s i.

L
L L

b
 �                                            (4.7) 
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4 H[t_f�i_j_\hahd�]jmah\�Z\lhfh[be_f�aZ�kf_gm 

_ ]j. �Q n q                                                (4.8) 

5 H[t_f�ljZgkihjlghc�jZ[hlu��]jmahh[hjhl��aZ�kf_gm 

_] .P Ql                                                  (4.9) 

JZkq_lgu_�nhjfmeu�^ey�hij_^_e_gby�k_[_klhbfhklb��ijbf_gy_fu_�ijb�
bkihevah\Zgbb�dZd�k^_evghc��lZd�b�ih\j_f_gghc�kbkl_f�hieZlu�ljm^Z��ijb�
\_^_gu�\�lZ[ebp_�4.2. 
IeZgh\Zy�ijb[uev 

,
100r
SR

P                                                 (4.10) 

]^_� R  ± j_glZ[_evghklv�i_j_\hahd���� 
Klhbfhklv�i_j_\hadb� i( )D  hij_^_ey_lky�dZd�kmffZ�aZljZl�gZ�hkms_kl\�

e_gb_�i_j_\hahd��ijb[ueb�b�gZeh]h\�� k[hjh\�b�hlqbke_gbc��mieZqb\Z_fuo�
ba�\ujmqdb� g\( ),S  ih�nhjfme_ 

i g\ .rD S P S � �                                         (4.11) 

GZeh]b��k[hju�b�hlqbke_gby��mieZqb\Z_fu_�ba�\ujmqdb��jZkkqblu\Zxlky�
\�khhl\_lkl\bb�k�^_ckl\mxsbf�aZdhgh^Zl_evkl\hf� 
>ey�hij_^_e_gby�lZjbnZ�gZ�g_h[oh^bfmx�_^bgbpm�baf_j_gby�ihemq_g�

gZy�klhbfhklv�i_j_\hadb�^_eblky�gZ�khhl\_lkl\mxsbc�h[t_f�ljZgkihjlghc�
jZ[hlu� 

± lZjbn�aZ�� lhggm 

i
l ;

D
L

Q
                                               (4.12) 

± lZjbn�aZ���lÂdf 

i
ldf ;

D
L

J
                                              (4.13) 

± lZjbn�aZ�� df�ijh[_]Z 

i
df

h[s

.
D

L
L

                                              (4.14) 

LZjbnu�gZ�\u[jZggmx�_^bgbpm�baf_j_gby�k�mq_lhf�gZeh]Z�gZ�^h[Z\e_g�

gmx�klhbfhklv�
G>K( )L  hij_^_eyxlky�ih�nhjfme_ 

G>KG>K (100 )
,

100

L 1
L

�
                                  (4.15) 

]^_ G>KN  ± klZ\dZ�gZeh]Z�gZ�^h[Z\e_ggmx�klhbfhklv���� 
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LZ[ebpZ�4.2 ± Nhjfmeu��ijbf_gy_fu_ ^ey�jZkq_lZ�k_[_klhbfhklb ]jmah\uo�Z\lhfh[bevguo�i_j_\hahd 

KlZlvy 
aZljZl 

JZkq_lguc iZjZf_lj 
JZkq_lgu_�nhjfmeu ih�kbkl_f_�hieZlu 

k^_evghc 
ih\j_f_gghc 

gZ���qZk�bkihevah\Zgby gZ���df�ijh[_]Z 
1 AZljZlu�
gZ� hieZlm�
ljm^Z 

AZljZlu� gZ� hieZlm�
ljm^Z� aZ� h^gm� kf_gm�
jZ[hlu 

\ j k
ai ai ai aiS S S S � �           (4.16) 

\ k
ai ai aiS S S �     (4.17) 

j
ai aiS S     (4.18) 

AZjZ[hlgZy� ieZlZ�
\h^bl_e_c � �\ k^ i�a i d

ai ai ai ai ai aiS S S S S K � � �   (4.19) 
� �

� �

\ \
ai q ih\ d

i�a ai1 (4.20)

S L . .

K K

 � u

u �
 ± 

Dhwnnbpb_gl� ih^]h�
lh\bl_evgh-aZdexqb-
l_evgh]h�\j_f_gb�gZ�
��qZk�jZ[hlu�m�aZdZa�
qbdZ 

± ia
i�a

kf

t
K

L
     (4.21) ± 

AZjZ[hlgZy� ieZlZ� ih�
k^_evguf�jZkp_gdZf 

c^
ai jl ih\ jldf ih\K KS K Q K J �        (4.22) 

beb 
c^ �k ]j� k�]j
ai df ih\ ]jKS K L            (4.23) 

b 
c^��[_a�]j� [_a�]j
ai df ih\ h[s ]jK � �S K L L �    (4.24) 

± ± 

K^_evgZy�jZkp_gdZ� \�
jZkq_l_� gZ� �� l� i_j_�
\_a_ggh]h�]jmaZ 

\
q ij

jlK 60

L 1
                 (4.25) ± ± 

QZkh\Zy� lZjbngZy�
klZ\dZ�\h^bl_ey \ d [

q
n

L L
L

F
                                         (4.26) ± 

K^_evgZy�jZkp_gdZ� \�
jZkq_l_�gZ���lÂdf 

\
q \j

jldf

G
K

60

L
               (4.27) ± ± 
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 GhjfZ� \j_f_gb� gZ 
��lÂdf \j

l

60
G

qbQ
                  (4.28) ± ± 

K^_evgZy�jZkp_gdZ� \�
jZkq_l_�gZ���df�ijh�
[_]Z�k�]jmahf 

i�jk�]j \
df q

_] l

1
K

t
L

l Q

§ ·
 �¨ ¸

© ¹
         (4.29) ± ± 

K^_evgZy�jZkp_gdZ \�
jZkq_l_� gZ� �� df� ih�
jh`g_]h�ijh[_]Z 

\
[_a�]j q
df

l

K
T

Q
                   (4.30) ± ± 

AZjZ[hlgZy� ieZlZ� aZ�
ih^]hlh\bl_evgh-aZd-
exqbl_evgh_�\j_fy 

i�a \
ai q ih\ i�aS L . W                (4.31) ± ± 

AZjZ[hlgZy� ieZlZ� aZ�
ih^Zqm� ih^\b`gh]h�
khklZ\Z�aZdZaqbdm 

i \
ai q ih\ iS L . W                 (4.32) ± ± 

>hieZlZ� \� jZaf_j_��
ij_^mkfhlj_gghf�
dhgljZdlhf 

d \
ai q d kfS L . L                 (4.33) ± ± 

AZjZ[hlgZy�ieZlZ�j_-
fhglguo� b� \kihfh�
]Zl_evguo�jZ[hqbo 

h[sj ai [ [
ai

n 1000

LN T k
S

F
            (4.34) ± 

j ai [
ai

n

[� 1

1000

k

F

LN
S    (4.35) 

AZjZ[hlgZy� ieZlZ�
kem`Zsbo 

c \
ai ai kS S K                                      (4.36) ± 

�� Hlqbk�
e_gby� gZ�
khpbZev-
gu_� gm`�
^u 

H[yaZl_evgu_� hlqbk�
e_gby�\�NKAG��h[yaZ�
l_evgh_� kljZoh\Zgb_�
hl� g_kqZklguo kemqZ�
_\� gZ� ijhba\h^kl\_� b�
ijhn_kkbhgZevguo�
aZ[he_\Zgbc 

ai RFF
hkk 100

S N
S                                                              (4.37)  
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Ijh^he`_gb_�lZ[ebpu�4.2 

KlZlvy 
aZljZl JZkq_lguc iZjZf_lj 

JZkq_lgu_�nhjfmeu�ih�kbkl_f_�hieZlu 

k^_evghc ih\j_f_gghc 
gZ���qZk�bkihevah\Zgby gZ���df�ijh[_]Z 

��Lhieb\h AZljZlu� gZ� Z\lhfh�
[bevgh_�lhieb\h l l lCS R                     (4.38) ± NhjfmeZ������� 

JZkoh^� lhieb\Z� gZ�
ieZgh\h_�aZ^Zgb_�^ey 
]jmah\uo� Z\lhfh[b�
e_c� �djhf_� kZfhk\Z�
eh\� 

je
l h[s l100 100

N PN
R L K

§
 � u¨
©

 

�l kh g ]K N T Ku �                   (4.39) 

± ± 

JZkoh^� lhieb\Z� ^ey�
kZfhk\Zeh\ h[se

l�F� h[s l J���100 100

P qbLN
R L K N

�§
 � �¨
©

 

�_] _ kh g ]N n N T K� �                     (4.40) 

± ± 

Dhwnnbpb_gl� dhj�
j_dlbjh\db� ebg_c�
guo� ghjf� jZkoh^Z�
lhieb\Z 

� �l l
1 1

i

n n

i i
i i

K K l l
  

 ¦ ¦            (4.41) ± ± 

JZkoh^� lhieb\Z� gZ 
��df ± ± e

l l ]100

N
R K K   (4.42) 

�� KfZahq�
gu_�b�^jm-
]b_� wdk�
iemZlZpb�
hggu_�fZ-
l_jbZeu 

AZljZlu� gZ� kfZahq�
gu_� b� ^jm]b_� wdk�
iemZlZpbhggu_� fZ�
l_jbZeu 

l kf
kf 100

S N
S                    (4.43) ± NhjfmeZ������� 

�� J_fhgl�
Z\lhfh�
[bevguo�
rbg 

AZljZlu�gZ�j_fhgl�b�
\hkklZgh\e_gb_� Z\�
lhfh[bevguo�rbg 

h[sr r r
r 100 1000

Lk Q 1
S             (4.44) ± r r r

r 100000

k Q 1
S     (4.45) 
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 GhjfZ�baghkZ�\�ijh�

p_glZo� gZ� ����� df�
ijh[_]Z� d� klhbfhklb�
rbgu 

r
w r

100000
N

L K
                  (4.46) ± NhjfmeZ������� 

��J_fhgl�b�
LH ih�
^\b`gh]h�
khklZ\Z 

FZl_jbZevgu_� aZ�
ljZlu� gZ� LH b� j_�
fhgl� ih^\b`gh]h�
khklZ\Z 

fa h[s ii
j 1000 100

N L I
S              (4.47) ± fa ii

j 1000 100

N I
S    (4.48) 

7 :fhjlb�
aZpbhggu_ 
hlqbke_�
gby 

:fhjlbaZpby hkgh\�
guo�kj_^kl\ Zh Z ikS S S �                 (4.49) ± ± 

:fhjlbaZpbhggu_�
hlqbke_gby� gZ� ihe�
gh_� \hkklZgh\e_gb_�
ih^\b`gh]h�khklZ\Z 

qZk
Z Z kfS S L                   (4.50) 

beb 
df

Z Z h[sS S L                   (4.51) 

qZk
Z ZS S     (4.52) 

df
Z ZS S     (4.53) 

GhjfZ� ZfhjlbaZpb�
hgguo�hlqbke_gbc�gZ�
ihegh_� \hkklZgh\e_�
gb_� ih^\b`gh]h� kh�
klZ\Z�gZ� �� Z\lhfh[b�
e_-qZk 

qZk Z\l
Z

ke \j

S
S

L 1
                                    (4.54) ± 

GhjfZ� ZfhjlbaZpb�
hgguo�hlqbke_gbc�gZ�
ihegh_� \hkklZgh\e_�
gb_� ih^\b`gh]h� kh�
klZ\Z�gZ���df�ijh[_]Z 

df Z\l
Z

df

S
S

N
                   (4.55) ± NhjfmeZ������� 

:fhjlbaZpby�ijhqbo�
hkgh\guo�kj_^kl\ ik Z ikS S K                  (4.56) ± ± 
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Ijh^he`_gb_�lZ[ebpu�4.2 

KlZlvy 
aZljZl JZkq_lguc iZjZf_lj 

JZkq_lgu_�nhjfmeu ih�kbkl_f_�hieZlu 

k^_evghc 
ih\j_f_gghc 

gZ���qZk�bkihevah\Zgby gZ���df�ijh[_]Z 
8 H[s_�
ohayc�
kl\_ggu_�
jZkoh^u 

H[s_ohayckl\_ggu_�
jZkoh^u� [_a� mq_lZ�
gZeh]h\� b� ieZl_`_c��
\dexqZ_fuo�\�aZljZ�
lu� gZ� \uiheg_gb_�
jZ[hl��hdZaZgb_�mkem]� 
b� nhg^Z� aZjZ[hlghc�
ieZlu� kem`Zsbo��
ijb� mkeh\bb�� qlh� hg�
\dexq_g� \� h[sbc�
nhg^�hieZlu�ljm^Z 

\ \
hoj ai hojS S K                                          (4.57) 

beb 

hoj ai hojS S K                                          (4.58)        

± 

9 H[s_�
ijhba\h^�
kl\_ggu_�
jZkoh^u 

JZkij_^_ey_fu_� i_-
j_f_ggu_� dhk\_ggu_�
aZljZlu��\_ebqbgZ�dh-
lhjuo� aZ\bkbl� hl�
h[t_fZ�i_j_\hahd��Mk-
eh\gh-ihklhyggu_�
dhk\_ggu_� h[s_ijh�
ba\h^kl\_ggu_� aZljZ�
lu� \dexqZxlky� \�
klZlvx� ©H[s_ijhba�
\h^kl\_ggu_� jZkoh�
^uª� eb[h� \� klZlvx�
©H[s_ohayckl\_g�
gu_�jZkoh^uª�\�khhl�
\_lkl\bb� k� mq_lghc�
iheblbdhc� hj]ZgbaZ�
pbb 

\ \
hij ai hijS S K                                          (4.59) 

beb 

hij ai hijS S K                                          (4.60) 

± 
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���GZeh]b�
b� ieZl_�
`b�� \dex�
qZ_fu_� \�
aZljZlu�
gZ� \uihe�
g_gb_� jZ-
[hl��hdZaZ-
gb_�mkem] 

GZeh]b� b� ieZl_`b�

ga( ),S  ij_^mkfhlj_g-
gu_� ^_ckl\mxsbf�
aZdhgh^Zl_evkl\hf��
g_� mql_ggu_� ijb�
jZkq_l_� ^jm]bo� klZ�
l_c 

Ijyfhc�kq_l 

BLH=H AZljZlu� gZ� hkm�
s_kl\e_gb_� i_j_\h�
ahd��k_[_klhbfhklv� 

ai hkk l kf rS S S S S S � � � � �  

j Zh hoj hij gaS S S S S� � � � �        (4.61) 
ai hkk Z hojS S S S S � � � �  

hij gaS S� �               (4.62) 
ai hkk l kfS S S S S � � � �  

r j Z gaS S S S� � �    (4.63) 

Mkeh\gu_�h[hagZq_gby: 

ih\K  ± dhwnnbpb_gl�ih\ur_gby�lZjbnghc�klZ\db� �hdeZ^Z���Z�lZd`_�k^_evghc�jZkp_gdb��jZaf_j�b�mkeh\by�mklZgh\e_gby�dhlhjh]h�ij_^m�

kfZljb\Zxlky�\�ehdZevghf�ghjfZlb\ghf�ijZ\h\hf�Zdl_� 

[T  ± [Zah\Zy�klZ\dZ�^ey�hieZlu�ljm^Z�jZ[hlgbdh\�[x^`_lguo�hj]ZgbaZpbc�b�bguo�hj]ZgbaZpbc��ihemqZxsbo�km[kb^bb��jZ[hlgbdb�dhlhjuo�

ijbjZ\g_gu�ih�hieZl_�ljm^Z�d�jZ[hlgbdZf�[x^`_lguo�hj]ZgbaZpbc��^Ze__�± [Zah\Zy�klZ\dZ���jm[���gZ���21 ]h^� [ 195T   jm[�� 

dT  ± djZlguc�jZaf_j�[Zah\hc�klZ\db�\h^bl_ey�\�aZ\bkbfhklb�hl�dZl_]hjbb�ljZgkihjlgh]h�kj_^kl\Z�b�l_ogbq_kdb�^himklbfhc�h[s_c�fZkku�

]jmah\h]h�Z\lhfh[bey��^h�����l�\dexqbl_evgh�± ������k\ur_�����^h����l�\dexqbl_evgh�± ������k\ur_����l�± 1,47; 

nM  ± kj_^g_f_kyqgZy�jZkq_lgZy�ghjfZ�jZ[hq_]h�\j_f_gb��mklZgh\e_ggZy�gZ�l_dmsbc�dZe_g^Zjguc�]h^�^ey�hj]ZgbaZpbc�k�khhl\_lkl\mxsbf�

j_`bfhf jZ[hlu��q��gZ���21 ]h^� n 170,8M   q� 

dK  ± dhwnnbpb_gl�ih\ur_gby�lZjbnghc�klZ\db�\�dZq_kl\_�^hihegbl_evghc�f_ju�klbfmebjh\Zgby�ljm^Z�\�jZaf_j_��ij_^mkfhlj_gghf�dhg�

ljZdlhf� 

aiK  ± dhwnnbpb_gl��mqblu\Zxsbc�\uieZlu�klbfmebjmxs_]h�b�dhfi_gkbjmxs_]h�oZjZdl_jZ��j_a_j\�gZ�hieZlm�hq_j_^guo�hlimkdh\��dhf�

i_gkZpbx�aZ�g_bkihevah\Zgguc�hlimkd�b�bgu_�\uieZlu��ij_^mkfhlj_ggu_�aZdhgh^Zl_evkl\hf� 

[k  ± dhwnnbpb_gl�i_j_oh^Z hl�lZjbnghc�klZ\db�i_j\h]h�jZajy^Z�d�[Zah\hc�klZ\d_��\�jZkq_lZo�ijbgbfZ_lky�jZ\guf������ 

aiN  ± ghjfZ�aZljZl�gZ�aZjZ[hlgmx�ieZlm�j_fhglguo�b�\kihfh]Zl_evguo�jZ[hqbo�gZ������df�ijh[_]Z��ijbeh`_gb_�?���jm[�� 
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HdhgqZgb_ lZ[ebpu�4.2 

kK  ± dhwnnbpb_gl�aZjZ[hlghc�ieZlu�kem`Zsbo��ijboh^ys_cky�gZ���jm[��aZjZ[hlghc�ieZlu�\h^bl_e_c�\�khhl\_lkl\bb�k�mq_lghc�iheblbdhc�

hj]ZgbaZpbb��fh`_l�hij_^_eylvky�dZd�hlghr_gb_�aZjZ[hlghc�ieZlu�kem`Zsbo�d�aZjZ[hlghc�ieZl_�\h^bl_e_c�aZ�i_jbh^��ij_^r_kl\mxsbc�
hlq_lghfm� 

hkkN  ± klZ\dZ�hlqbke_gbc�gZ�khpbZevgu_�gm`^u�hl�kj_^kl\�gZ�hieZlm�ljm^Z��ijbgbfZ_lky�\�jZaf_j_����� % (34 % ± gZ�hlqbke_gby�\�nhg^�

khpbZevghc�aZsblu�gZk_e_gby�b���� % ± gZ�kljZoh\Zgb_�hl�g_kqZklguo�kemqZ_\�gZ�ijhba\h^kl\_�b�ijhn_kkbhgZevguo�aZ[he_\Zgbc�� 

lR  ± jZkoh^�lhieb\Z�gZ�ieZgh\h_�aZ^Zgb_�\�aZ\bkbfhklb�hl�ijh[_]Z�b�\uiheg_gghc�ljZgkihjlghc�jZ[hlu, e; 

lK  ± p_gZ 1 e�Z\lhfh[bevgh]h�lhieb\Z�[_a�mq_lZ�gZeh]Z�gZ�^h[Z\e_ggmx�klhbfhklv��mieZq_ggh]h�ijb�_]h�ijbh[j_l_gbb��jm[�� 

eN  ± ebg_cgu_�ghjfu�jZkoh^Z�lhieb\Z�gZ�����df�ijh[_]Z�Z\lhfh[bey��jm[�� 

li
K  ± dhwnnbpb_gl�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�gZ�i-f�mqZkld_�Z\lhfh[bevghc�^hjh]b��ijbeh`_gb_�=); 

jN  ± ^hihegbl_evguc�jZkoh^�lhieb\Z�gZ�dZ`^u_�����lÂdf�ljZgkihjlghc�jZ[hlu��e��ijbgbfZ_lky�\�jZaf_j_�^h���e� �[_gabg��beb�^h�����e�

�^ba_evgh_�lhieb\h�� 

khN  ± mkj_^g_gguc�^hihegbl_evguc�jZkoh^�lhieb\Z��\�lhf�qbke_�gZ�jZ[hlm�ki_pbZevgh]h�h[hjm^h\Zgby��e��hij_^_ey_lky�gZ���qZk�bkihev�

ah\Zgby�Z\lhfh[bey�ih�nZdlbq_kdbf�^Zgguf�aZ�hlq_lguc�i_jbh^��Z�^ey�jZkq_lh\�ijbgbfZ_lky�kh]eZkgh�ijbeh`_gbx�@; 

]K  ± dhwnnbpb_gl��mqblu\Zxsbc�^hihegbl_evguc�jZkoh^�lhieb\Z�gZ�\gmljb]ZjZ`gu_�jZat_a^u�b�l_ogbq_kdb_�gZ^h[ghklb��ijbgbfZ_lky�

jZ\guf������� 

_]N  ± ^hihegbl_evguc�jZkoh^�lhieb\Z�gZ�_a^dm�k�]jmahf��e��ijbgbfZ_lky�\�aZ\bkbfhklb�hl�]jmahih^t_fghklb� ^h����l�± g_�[he__������e�

[_gabgZ�beb�^ba_evgh]h�lhieb\Z��k\ur_����^h����l�± g_�[he__�����e��k\ur_����l�± g_�[he__�����e� 

J���N  ± ^hihegbl_evguc�jZkoh^��beb�wdhghfby��lhieb\Z�gZ�dZ`^u_�����lÂdf�i_j_\uiheg_gghc��beb�g_^h\uiheg_gghc��ljZgkihjlghc�jZ[h�

lu��e; ih�hlghr_gbx�d� ljZgkihjlghc�jZ[hl_��\uihegy_fhc�ijb�dhwnnbpb_gl_�^bgZfbq_kdh]h�bkihevah\Zgby� ]jmahih^t_fghklb� �����^ey�
[_gabgZ�wlZ�\_ebqbgZ�khklZ\ey_l�g_�[he__���e��^ba_evgh]h�lhieb\Z�± g_�[he__�����e� 

kfN  ± ghjfZ�jZkoh^Z�kfZahqguo�b�^jm]bo�wdkiemZlZpbhgguo�fZl_jbZeh\�gZ 1 jm[��aZljZl�gZ�lhieb\h�����hij_^_ey_lky�kh]eZkgh�ijbeh`_�

gbx�?; 

rc  ± p_gZ�h^gh]h�dhfie_dlZ�rbg��ihdjurdZ��dZf_jZ��h[h^gZy�e_glZ���^Ze__�± rbgZ���ijbgylZy�\�khhl\_lkl\bb�k�mq_lghc�iheblbdhc�hj]Zgb�

aZpbb�[_a�mq_lZ�gZeh]Z�gZ�^h[Z\e_ggmx�klhbfhklv��jm[���ijbeh`_gb_�@); 

rn  ± dhebq_kl\h�rbg��mklZgh\e_gguo�gZ�Z\lhfh[be_��ijbp_i_��ihemijbp_i_���_^���ijbeh`_gb_�@); 
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rN  ± ghjfZ�baghkZ�\�ijhp_glZo�gZ 1000 df�ijh[_]Z�d�klhbfhklb�rbgu� 

h[sL  ± h[sbc�ijh[_]�Z\lhfh[bey�aZ�kf_gm��df� 

wL  ± wdkiemZlZpbhggZy�ghjfZ�ijh[_]Z�h^ghc�rbgu�^h�kibkZgby��df��\�khhl\_lkl\bb�k�>23@��ijbeh`_gb_�@) 

rK  ± dhwnnbpb_gl��mqblu\Zxsbc�mkeh\by�wdkiemZlZpbb�ih^\b`gh]h�khklZ\Z��ijbgbfZ_lky�kh]eZkgh�>23@��>ey�Z\lhfh[bevguo�rbg�ijhba�

\h^kl\Z�J_kim[ebdb�;_eZjmkv�b�kljZg�KG=�^ey�e_]dbo�]jmah\uo�Z\lhfh[be_c� rK  ijbgbfZ_lky�jZ\guf������^ey�hklZevguo�]jmah\uo�Z\lh�

fh[be_c� ± 0,7. Djhf_� wlh]h�� ghjfu� ijh[_]Z� kgb`Zxlky� ^ey� Z\lhfh[be_c�� aZ]jm`Zxsboky� ba� [mgd_jh\�� ± gZ� ��� ��� ^ey� Z\lhfh[be_c-
kZfhk\Zeh\�± gZ������ ^ey�Z\lhfh[be_c��aZgyluo�gZ�kljhbl_evkl\_�^hjh]�± gZ������ 

faN  ± ghjfZ�aZljZl�gZ�aZiZkgu_�qZklb��maeu��Z]j_]Zlu�b�fZl_jbZeu�^ey�l_ogbq_kdh]h�h[kem`b\Zgby�b�j_fhglZ�ih^\b`gh]h�khklZ\Z��jm[��gZ 

1000 df�ijh[_]Z� 

iiI  ± bg^_dk�p_g�ijhba\h^bl_e_c�ijhfure_gghc�ijh^mdpbb�ijhba\h^kl\_ggh-l_ogbq_kdh]h�gZagZq_gby�gZ�fhf_gl�jZkq_lZ�lZjbnh\�gZjZk�

lZxsbf�blh]hf�����aZ�^_dZ[jv������]h^Z�ih�hlghr_gbx�d�^_dZ[jx������]h^Z� ii 262,96I   %; 

Z\lS  ± i_j\hgZqZevgZy�klhbfhklv�]jmah\h]h�Z\lhfh[bey��kf��ijbeh`_gb_�@���jm[�� 

keT  ± ghjfZlb\guc�kjhd�kem`[u�]jmah\h]h�Z\lhfh[bey��kf��ijbeh`_gb_�@���e_l� 

\jN  ± jZkq_lgZy�ghjfZ�jZ[hq_]h�\j_f_gb�gZ�l_dmsbc�dZe_g^Zjguc�]h^��mklZgh\e_ggZy�ihklZgh\e_gb_f�Fbgbkl_jkl\Z�ljm^Z�b�khpbZevghc�

aZsblu��gZ������]h^�ijb�iylb^g_\ghc�jZ[hq_c�g_^_e_� \j 2050N   qZkh\� 

dfN  ± ghjfZlb\guc�ijh[_] ]jmah\h]h�Z\lhfh[bey�^h�dZiblZevgh]h�j_fhglZ��kf��ijbeh`_gb_�@���df� 

ikK  ± dhwnnbpb_gl�ZfhjlbaZpbb�ijhqbo�hkgh\guo�kj_^kl\��ijboh^ys_cky�gZ���jm[��ZfhjlbaZpbb�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh]h�

khklZ\Z� 
\
hoj hoj,K K  ± dhwnnbpb_glu��mqblu\Zxsb_�h[s_ohayckl\_ggu_�jZkoh^u��khhl\_lkl\_ggh�ijboh^ysb_ky�gZ 1 jm[��aZjZ[hlghc�ieZlu�\h^bl_�

e_c�beb�i_jkhgZeZ�ih�hj]ZgbaZpbb�b�hkms_kl\e_gbx�i_j_\hahd� 
\
hij hij,K K  ± dhwnnbpb_glu�� mqblu\Zxsb_� h[s_ijhba\h^kl\_ggu_� jZkoh^u�� khhl\_lkl\_ggh� ijboh^ysb_ky� gZ 1 jm[�� aZjZ[hlghc� ieZlu�

\h^bl_e_c�beb�i_jkhgZeZ�ih�hj]ZgbaZpbb�b�hkms_kl\e_gbx�i_j_\hahd� 
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:gZeh]bqgh� jZkkqblu\Zxlky� lZjbnu� b� gZ� ^jm]b_ _^bgbpu� baf_j_gby�
ljZgkihjlghc�jZ[hlu� 
Hij_^_e_gb_�ieZlu� aZ�i_j_\hadm�gZ�hkgh\Zgbb�jZkkqblZgguo�k^_evguo�

lZjbnh\�hij_^_ey_lky�iml_f�i_j_fgh`_gby� lZjbnZ� aZ� _^bgbpm�baf_j_gby��
gZ�h[t_f�ljZgkihjlghc�jZ[hlu�\�khhl\_lkl\mxsbo�_^bgbpZo� 
Ijbf_g_gb_�mklZgh\e_gguo iml_f�jZkq_lh\�ih\j_f_gguo�lZjbnh\�\�h[�

s_f�\b^_�[Zabjm_lky�gZ�\uiheg_gbb�ke_^mxs_]h�Ze]hjblfZ�^_ckl\bc� 
± hij_^_e_gb_�jZkklhygby�i_j_\hadb� 
± hij_^_e_gb_� kmffu� Z\lhfh[be_-qZkh\ (t_)��\dexqZxs_c�\j_fy�ke_^h�

\Zgby�Z\lhfh[bey�k�]jmahf�b�\j_fy�ijhklhy�ih^�ih]jmadhc�b�\u]jmadhc� 
± hij_^_e_gb_�ieZlu�aZ i_j_\hadm 

� �f iq H d H]I � �L W O LL � �                                  (4.64) 

AZljZlu�gZ�i_j_\hadb�ih�klZlvyf�ijb�ijbf_g_gbb�k^_evghc�kbkl_fu�hieZlu 
aZ�f_`^m]hjh^gu_�i_j_\hadb�]jmah\�p_e_khh[jZagh�dZevdmebjh\Zlv�jZa^_evgh�
gZ�ijh[_]�k�]jmahf�b�ijh[_]�[_a�]jmaZ� Ijb�wlhf�ijh^he`bl_evghklb�gZoh`^_�

gby�\�gZjy^_�ijb�ijhklh_�ih^�ih]jmadhc-jZa]jmadhc�b�i_j_\had_�]jmaZ� k ]j
g( )L  b�

ijb�ihjh`g_f ijh[_]_� [_a ]j
g( )L  hij_^_eyxlky�khhl\_lkl\_ggh�ih�nhjfmeZf 

]jk ]j
g i�j _

l

;
L

L W Q
Q

 �                                         (4.65) 

[_a ]j k]j
g g g .L L L �                                         (4.66) 

Nhjfmeu�(4.14), (4.19), (4.33), (4.34), (4.39), (4.44), (4.47), (4.51) ijb�jZk�
q_l_� ]jm`_gh]h� j_ckZ�ijbfml� \b^�nhjfme� (4.67)±(4.74)�� Z�ijb� jZkq_l_�ih�
jh`g_]h�± khhl\_lkl\_ggh�(4.75)±(4.82): 

� �\�k ]j� k^�k ]j� d�k ]j�
ai ai ai ai ;S S S K �                              (4.67) 

d�k ]j� \ k ]j
ai q d g ;S L . L                                       (4.68) 

]jj�k]j� ai [ [
ai

n

;
1000

LN L N
S

F
                                   (4.69) 

jk ]j e
l ]j l l kh g ] ;

100 100

N PN
R L K K N T K

§ ·
 � �¨ ¸
© ¹

                  (4.70) 

]jk ]j r r r
r ;

100 1000

Lk Q 1
S                                      (4.71) 

fa ]jk ]j ii
j ;

1000 100

N L I
S                                         (4.72) 

k ]j df
Z Z ]j ;S S L                                           (4.73) 
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k ]j i
df

]j

;
D

L
L

                                             (4.74) 

� �\�[_a ]j� k^�[_a ]j� d�[_a ]j� i�a i
ai ai ai ai ai ai;S S S S S K � � �              (4.75) 

� �d�[_a ]j� \ [_a ]j
ai q d g i�a i ;S L . L W W � �                             (4.76) 

h[s ]jj�[_a ]j� ai [ [
ai

n

;
1000

L LN L N
S

F

�
                                (4.77) 

� �[_a ]j e
l h[s ]j l ] ;

100

N
R L L K K �                               (4.78) 

h[s ]j[_a ]j r r r
r ;

100 1000

L Lk Q 1
S

�
                                (4.79) 

� �fa h[s ]j[_a ]j ii
j ;

1000 100

N L L I
S

�
                              (4.80) 

� �[_a ]j df
Z Z h[s ]j ;S S L L �                                   (4.81) 

[_a ]j i
df

h[s ]j

.
D

L
L L

 
�

                                      (4.82) 

<� kemqZ_� bkihevah\Zgby� ^ey� i_j_\hahd� k_^_evgh]h� ly]ZqZ� k� ijbp_ihf�
(ihemijbp_ihf) ijb� �jZkq_l_�jZkoh^Z� lhieb\Z�� aZljZl�gZ�j_fhgl�b� \hkklZ�
gh\e_gb_�rbg�b�ZfhjlbaZpbb�h[yaZl_evgh�mqblu\Z_lky�m\_ebq_gb_�khhl\_l�
kl\mxsbo� jZkoh^h\�� k\yaZgguo� k� bkihevah\Zgb_f� ijbp_iZ� �ihemijbp_iZ�� 
Ijb�wlhf�nhjfmeu�(4.39��b�(4.40) ijbfml \b^ 

je i i
l h[s l l kh g ] ;

100 100

N PN N G
R L K K N T K

§ ·�
 � �¨ ¸¨ ¸
© ¹

              (4.83) 

� �e i i g ]j h[s
l�k� h[s l _] _ J��� kh g ]

0,5 .

,
100 100

N N G q J TE/
R L K N n N N T K

§ ·� � �
¨ ¸ � � �
¨ ¸
© ¹

(4.84) 

]^_� iN  ± ^hihegbl_evguc�jZkoh^�lhieb\Z�gZ�h^gm�lhggm�kh[kl\_ggh]h�\_kZ�

ijbp_iZ��ihemijbp_iZ���e� 

iG  ± kh[kl\_gguc�\_k�ijbp_iZ��ihemijbp_iZ���l� 

gq  ± ]jmahih^t_fghklv�ijbp_iZ��ihemijbp_iZ���l� 

Ijbf_j� 4.1. :\lhfh[bev-kZfhk\Ze� ;_e:A-7523 bkihevam_lky� ^ey� i_j_\hadb�
ZknZevlZ� k� aZ\h^Z-ba]hlh\bl_ey� ^ey� kljhbl_evkl\Z� ^hjh]b� Ijh^he`bl_evghklv�
jZ[hq_c�kf_gu�\h^bl_e_c�jZ\gZ���qZkh\��Ijh[_]�Z\lhfh[bey�k�gZqZeZ�wdkiemZlZpbb ± 
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����luk��df� JZkklhygb_�i_j_\hadb� _]l  ± ���df�ih�aZ]hjh^guf�^hjh]Zf��\�lhf�qbke_��

ih�h[uqghc�Z\lh^hjh]_�II dZl_]hjbb�± ���df�b���df�ih�^hjh]_�IV dZl_]hjbb��JZkklhy�
gb_�ih^Zqb�± ���df� GZ�aZ\h^_-ba]hlh\bl_e_�ih]jmadZ�\�Z\lhfh[beb�hkms_kl\ey_lky�
ijb�ihfhsb�[mgd_jZ��\u]jmadZ�\�imgdl_�gZagZq_gby�\uihegy_lky�kZfhk\Zehf� 

Dhwnnbpb_gl�ih\ur_gby�lZjbnghc�klZ\db��hdeZ^Z���Z�lZd`_�k^_evghc�jZkp_gdb�
\�khhl\_lkl\bb�k�ehdZevguf�ghjfZlb\guf ijZ\h\uf�Zdlhf ih\ 1,1;K   dhwnnbpb_gl�

ih\ur_gby�lZjbnghc�klZ\db�\�dZq_kl\_�^hihegbl_evghc�f_ju�klbfmebjh\Zgby�ljm�
^Z�\�jZaf_j_��ij_^mkfhlj_gghf�dhgljZdlhf, d 0,2;K   dhwnnbpb_gl��mqblu\Zxsbc�

\uieZlu�klbfmebjmxs_]h�b�dhfi_gkbjmxs_]h�oZjZdl_jZ��j_a_j\�gZ�hieZlm�hq_j_^�
guo�hlimkdh\�� dhfi_gkZpbx� aZ�g_bkihevah\Zgguc�hlimkd�b� bgu_� \uieZlu��ij_^m�
kfhlj_ggu_� aZdhgh^Zl_evkl\hf, ai 1,25;K   dhwnnbpb_gl� aZjZ[hlghc�ieZlu�kem`Z�

sbo�� ijboh^ys_cky� gZ� �� jm[�� aZjZ[hlghc� ieZlu� \h^bl_e_c, k 1,05.K   

Dhwnnbpb_glu��mqblu\Zxsb_�khhl\_lkl\_ggh�h[s_ohayckl\_ggu_�b�h[s_ijhba\h^�
kl\_ggu_�jZkoh^u��ijboh^ysb_ky�gZ 1 jm[��aZjZ[hlghc�ieZlu�\h^bl_e_c��\�khhl\_l�

kl\bb�k�iheblbdhc�hj]ZgbaZpbb�jZ\gu� \
hoj 0,9,K   \

hij 0,75.K   

:fhjlbaZpby gZqbkey_lky�ebg_cguf�kihkh[hf��dhwnnbpb_gl�ZfhjlbaZpbb�ijh�
qbo�hkgh\guo�kj_^kl\��ijboh^ysbcky�gZ���jm[��ZfhjlbaZpbb�gZ�ihegh_�\hkklZgh\e_�
gb_�ih^\b`gh]h�khklZ\Z��jZ\_g������. Klhbfhklv���e�^ba_evgh]h�lhieb\Z�± 1,55 jm[��
[_a�G>K� 

Lj_[m_lky�hij_^_eblv�k_[_klhbfhklv b lZjbnu�gZ�i_j_\hadm�k^_evguf�b�ih\j_�
f_gguf� kihkh[hf�� Z� lZd`_�ieZlm� aZ�i_j_\hadm�ih� mdZaZgghfm�fZjrjmlm� ���� l� Zk�
nZevlZ� 

I JZkq_l�l_ogbdh-wdkiemZlZpbhgguo�ihdZaZl_e_c 
��Hij_^_ebf�dhebq_kl\h�_a^hd�Z\lhfh[be_c�aZ�kf_gm. 
����Kj_^gyy�kdhjhklv�^\b`_gby�Z\lhfh[bey�hij_^_ey_lky�bkoh^y�ba�dbehf_ljZ`Z�

b�dZl_]hjbc�mqZkldh\�`_e_aguo�^hjh]�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�b�ijb�
eh`_gb_f�=��LZd��kdhjhklv�ijh^\b`_gby�Z\lhfh[bey�]jmahih^t_fghklvx�[he__�����l�
ih�aZ]hjh^ghc�Z\lh^hjh]_�II dZl_]hjbb�\�khhl\_lkl\bb�k�lZ[ebp_c�=.1 jZ\gZ����df�q��
ih�Z\lh^hjh]_�dZl_]hjbb�IV ± 6��df�q��Lh]^Z 

l
11 4

67,02
11 / 70 4 / 60

Q
�

  
�

 df�q. 

1.2 <j_fy�gZ�ih^Zqm�ih^\b`gh]h�khklZ\Z 

i
12

0,179
67,02

t    q. 

1.3 Ijh^he`bl_evghklv�gZoh`^_gby�Z\lhfh[bey�\�gZjy^_�hij_^_ey_lky�ih�nhj�
fme_�(4.2), ijb�wlhf�\�khhl\_lkl\bb�k�[13@�ih^]hlh\bl_evgh-aZdexqbl_evgh_�\j_fy��k�
mq_lhf�\j_f_gb�ij_^j_ckh\h]h�f_^bpbgkdh]h�hkfhljZ��jZ\gh����fbg�beb�������q 

g 8 0,417 0,179 7,404T  � �   q. 

1.4 Ijhklhc�Z\lhfh[bey�ih^�ih]jmadhc-jZa]jmadhc�aZ�h^gm�_a^dm�jZkkqblu\Z_lky�
ih� nhjfme_� (4.5). Bkoh^gufb ^Zggufb� ^ey� jZkq_lZ� y\eyxlky� ]jmahih^t_fghklv�
Z\lhfh[bey��dhlhjZy�ijbgbfZ_lky�\�aZ\bkbfhklb�hl�fh^_eb�gZ�hkgh\Zgbb�ijbeh`_�
gby�@ b�jZ\gZ� ��� l�� dhwnnbpb_gl� bkihevah\Zgby� ]jmahih^t_fghklb� Z\lhfh[bey� \�
khhl\_lkl\bb�k�deZkkhf�i_j_\habfh]h�]jmaZ b�ghjfZ�\j_f_gb�ih]jmadb�b�jZa]jmadb�
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h^ghc�lhggu�]jmaZ�\� khhl\_lkl\bb�k�ijbeh`_gb_f�> k�mq_lhf�ihijZ\hqgh]h�dhwn�
nbpb_glZ��aZ\bkys_]h�hl�deZkkZ�]jmaZ� 

Kh]eZkgh�ijbeh`_gbx�: ZknZevl�hlghkblky�d�]jmaZf��-]h�deZkkZ��lh]^Z�ih lZ[�
ebp_�4.1 h[Z�dhwnnbpb_glZ�jZ\gu�����. 

GhjfZ� \j_f_gb� ih]jmadb� \� Z\lhfh[bev-kZfhk\Ze� ]jmahih^t_fghklvx� ��� l� ijb�
ihfhsb�[mgd_jZ�b�jZa]jmadb�kZfhk\Zehf�ih�lZ[ebp_�>.1 jZ\gZ������fbg�l��k�mq_lhf�
dhwnnbpb_glZ� dhjj_dlbjh\db� 0,63 1,00 0,63�   fbg�l�� Lh]^Z� ijhklhc� Z\lhfh[bey�
ih^�ih]jmadhc-jZa]jmadhc 

i�j
42 1,00 0,63

0,441
60

t
� �

   q. 

1.5 Ih^klZ\eyy�bkoh^gu_�b�jZkkqblZggu_�agZq_gby�iZjZf_ljh\�\�nhjfmem��4.1), 
ihemqZ_f 

_
7,404

7,89.
15

0,441
0,45 67,02

n   
�

�

 

JZkkqblZggh_�dhebq_kl\h�_a^hd�^h�p_eh]h�qbkeZ�g_�hdjm]ey_lky. 
2 Ijh[_]�Z\lhfh[bey�k�]jmahf�aZ�kf_gm�ih�nhjfme_�(4.6) khklZ\bl 

]j 7,89 15 118,35L  �   df� 

��H[sbc�ijh[_]�Z\lhfh[bey�aZ�kf_gm�hij_^_ey_lky�ih�nhjfme_�(4.7) 

h[s
118,35

12 275
0,45

L  �   df� 

��H[t_f�i_j_\hahd�]jmah\�Z\lhfh[be_f�aZ�kf_gm�ih�nhjfme_��4.8) 
7,89 42 1,00 331,38Q  � �   l� 

5 H[t_f�ljZgkihjlghc�jZ[hlu��]jmahh[hjhl��aZ�kf_gm�gZoh^blky�ih�nhjfme_�(4.9) 
331,38 15 4970,7P  �  lÂdf� 

II JZkq_l�aZljZl�gZ�i_j_\hadb ijb�k^_evghc�kbkl_f_�hieZlu�ljm^Z 
1 Hij_^_ebf�aZljZlu�gZ�hieZlm�ljm^Z�ijb�k^_evghc�kbkl_f_. 
1.1 GhjfZ�\j_f_gb�gZ���lhggh-dbehf_lj�hij_^_ey_lky�ih�nhjfme_ (4.28) 

\j
60

G �����
67,02 42 0,45

  
� �

 fbg�lÂdf. 

1.2 QZkh\Zy�lZjbngZy�klZ\dZ�\h^bl_ey�gZoh^blky�ba�nhjfmeu��4.26) 

\
q

1,29 195
1,4728

170,8
L

�
   jm[��q. 

1.3 K^_evgu_� jZkp_gdb� \� jZkq_l_� gZ� �� l� i_j_\_a_ggh]h� ]jmaZ� \� khhl\_lkl\bb k�
nhjfmehc�(4.25) b�gZ���lÂdf�\�khhl\_lkl\bb�k�nhjfmehc�(4.27) 

jl
1,4728 0,63

K ������
60

�
   jm[�/l� 

jldf
1,4728 0,047

K ������
60

�
   jm[�/lÂdf. 

����AZjZ[hlgZy�ieZlZ�\h^bl_e_c�ijb�k^_evghc�kbkl_f_�hieZlu�ljm^Z�hij_^_ey_l�
ky�ih�nhjfme_ (4.22) 

c^
ai 0,0155 1,1 331,38 0,0012 1,1 4970,7 12,2114S  � � � � �   jm[. 

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

www.adultpdf.com


48 
 

1.5 AZjZ[hlgZy� ieZlZ� aZ� ih^]hlh\bl_evgh-aZdexqbl_evgh_� \j_fy�� aZ� ih^Zqm� ih�
^\b`gh]h�khklZ\Z�aZdZaqbdm�b�^hieZlZ�k�mq_lhf�dhwnnbpb_glZ�ih\ur_gby�lZjbnghc�
klZ\db� \� dZq_kl\_� ^hihegbl_evghc�f_ju� klbfmebjh\Zgby� ljm^Z� \� jZaf_j_�� ij_^m�
kfhlj_gghf� dhgljZdlhf�� aZdexq_gguf� k� jZ[hlgbdhf�� hij_^_eyxlky ih�nhjfmeZf�
(4.31)±(4.33), ijb� wlhf� dhwnnbpb_gl� ih\ur_gby� lZjbnghc� klZ\db� ih� dhgljZdlm� \�
khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�jZ\_g����: 

i�a
ai 1,4728 1,1 0,417 0,6756S  � �   jm[�; 
i
ai 1,4728 1,1 0,179 0,29S  � �   jm[�; 
d
ai 1,4728 0,2 8 2,3565S  � �   jm[� 

1.6 H[sZy� kmffZ� aZjZ[hlghc� ieZlu� \h^bl_e_c� ijb� k^_evghc� kbkl_f_� hieZlu�
ljm^Z�hij_^_ey_lky�ih�nhjfme_ (4.19) 

� �\
ai 12,2114 0,6756 0,29 2,3565 1,25 19,4169S  � � � �   jm[� 

1.7 AZjZ[hlgZy�ieZlZ�j_fhglguo�b�\kihfh]Zl_evguo�jZ[hqbo�hij_^_ey_lky�ih�nhj�
fme_ (4.3����ijb�wlhf�ghjfZ�aZljZl�gZ�aZjZ[hlgmx�ieZlm�j_fhglguo�b�\kihfh]Zl_evguo�
jZ[hqbo�gZ������df�ijh[_]Z�hij_^_ey_lky�kh]eZkgh�[11@�beb�ih�ijbeh`_gbx�? \�aZ\b�
kbfhklb�hl�fh^_eb b�ijh[_]Z�Z\lhfh[bey 

j
ai

200,7 195 0,22 275
13,8628

170,8 1000
S

� �
 �   jm[� 

1.8 AZjZ[hlgZy�ieZlZ�kem`Zsbo�hij_^_ey_lky�ih�nhjfme_ (4.36) 
c
ai 19,4169 1,05 20,3877S  �   jm[� 

����Blh]h\Zy�\_ebqbgZ�aZljZl�gZ�hieZlm�ljm^Z�aZ�h^gm�kf_gm�jZ[hlu�ih�nhjfme_�
(4.16) khklZ\bl 

ai 19,4169 13,8628 20,3877 53,6674S  � �   jm[� 

��Hlqbke_gby�gZ�khpbZevgu_�gm`^u��\dexqZy�h[yaZl_evgu_�kljZoh\u_�\aghku�ih�
]hkm^Zjkl\_gghfm�kljZoh\Zgbx�\�NKAG�\�jZaf_j_��� ��b�ih�h[yaZl_evghfm�kljZoh�
\Zgbx�hl�g_kqZklguo� kemqZ_\�gZ�ijhba\h^kl\_�b�ijhn_kkbhgZevguo� aZ[he_\Zgbc�\ 
jZaf_j_���� %��hij_^_eyxlky�ih�nhjfme_�(4.37) 

hkk
53,6674 (34 0,6)

18,5689
100

S
� �

   jm[� 

��JZkkqblZ_f�aZljZlu�gZ�Z\lhfh[bevgh_�lhieb\h. 
����Dhwnnbpb_gl�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�gZoh^blky�ba�

nhjfmeu�(4.41) gZ�hkgh\Zgbb�bkoh^guo�^Zgguo�b�ijbeh`_gby�=. LZd�dZd�Z\lhfh[bev�
wdkiemZlbjm_lky�ih� aZ]hjh^guf� Z\lh^hjh]Zf�gZ�jZkklhygbb� ���df��\� lhf� qbke_�ih�
h[uqghc�Z\lh^hjh]_�,,�dZl_]hjbb����df�b���df�ih�^hjh]_�,9�dZl_]hjbb��lh�\�i_j\hf�
kemqZ_� ijbf_gy_lky� ihgb`Zxsbc� dhwnnbpb_gl� ������ Z� \h� \lhjhf� ± ih\urZxsbc�
������Lh]^Z�dhwnnbpb_gl�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�\�aZ\bkb�
fhklb�hl�^hjh`guo b�ijhqbo�mkeh\bc�[m^_l 

l
0,95 11 1,05 4

0,977.
11 4

K
� � �

  
�

 

����Ebg_cgZy�ghjfZ�jZkoh^Z� lhieb\Z� kZfhk\ZeZ�;_e:A-�����kh]eZkgh�ijbeh`_�
gbx @ jZ\gZ�������e�����df��^hihegbl_evguc�jZkoh^�gZ�_a^dm�k�]jmahf�± g_�[he__�����e� 
^hihegbl_evguc�jZkoh^�gZ� dZ`^u_� ���� lÂdf�i_j_\uiheg_gghc�beb�g_^h\uiheg_g�
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ghc� ljZgkihjlghc� jZ[hlu� ^ey� ]jmah\uo� Z\lhfh[be_c-kZfhk\Zeh\�� jZ[hlZxsbo� gZ�
^ba_evghf�lhieb\_��± g_�[he__�����e��Lh]^Z�jZkoh^�lhieb\Z�^ey�kZfhk\Zeh\�ih�nhj�
fme_�(4.40) khklZ\bl 

l�F�
132,5 4970,7 42 0,45 275

275 0,977 1,3 0,4 7,89 1,005 357,98
100 100

R
� � �§ · � � � � � � �  ¨ ¸

© ¹
 e. 

����AZljZlu�gZ�lhieb\h�jZkkqblu\Zxlky ba�khhlghr_gby�(4.38) 

l 357,98 1,55 554,869S  �   jm[� 

4 AZljZlu�gZ�kfZahqgu_�b�^jm]b_�wdkiemZlZpbhggu_�fZl_jbZeu�jZkkqblu\Zxlky�
ih�nhjfme_ (4.43), ijb�wlhf�ghjfZ�jZkoh^Z�kfZahqguo�b�^jm]bo�wdkiemZlZpbhgguo�
fZl_jbZeh\�gZ���jm[��aZljZl�gZ�lhieb\h�kh]eZkgh� [11@�beb�ijbeh`_gbx�? ^ey�kZfh�
k\ZeZ�;_e:A-�����khklZ\ey_l����� %: 

kf
554,869 8,11

44,9999
100

S
�

   jm[� 

��Hij_^_ebf�aZljZlu�gZ�j_fhgl�b�\hkklZgh\e_gb_�Z\lhfh[bevguo�rbg. 
����GhjfZ�baghkZ�\�ijhp_glZo�gZ������df�ijh[_]Z�d�klhbfhklb�rbgu�hij_^_ey_lky�

\�khhl\_lkl\bb�k� [23@�ih�nhjfme_� (4.46). Bkoh^gufb�^Zggufb�^ey�jZkq_lZ�y\eyxlky�
k\_^_gby�h[�wdkiemZlZpbhgghc�ghjf_�ijh[_]Z�h^ghc�rbgu�^h�kibkZgby�kh]eZkgh�ijb�
eh`_gbx�@��Z�lZd`_ dhwnnbpb_gl��mqblu\Zxsbc mkeh\by�wdkiemZlZpbb�ih^\b`gh]h�
khklZ\Z�� dhlhjuc� \� khhl\_lkl\bb� k� [23] ^ey�rbg� ijhba\h^kl\Z�J_kim[ebdb�;_eZjmkv 
ijbgbfZ_lky�jZ\guf���7��Djhf_�wlh]h��^ey�Z\lhfh[be_c��aZ]jm`Zxsboky�ba�[mgd_jh\��
ghjfu�ijh[_]Z�kgb`Zxlky�gZ��� %, ^ey�Z\lhfh[be_c-kZfhk\Zeh\�± gZ��� ��b�Z\lhfh�
[be_c��jZ[hlZxsbo�gZ�kljhbl_evkl\_�Z\lhfh[bevguo�^hjh]�± gZ��� %: 

r
100000

4,68
20 10 20

61000 0,7 1
100 100 100

N   
§ ·� � � � �¨ ¸
© ¹

 %. 

5.2 Klhbfhklv�dhfie_dlZ�Z\lhfh[bevguo�rbg�^ey�;_e:A-�����\�khhl\_lkl\bb�k�
ijbeh`_gb_f @ jZ\gZ� ����� jm[��� g_h[oh^bfh_� dhebq_kl\h� lZdbo� dhfie_dlh\� ± 6. 
Lh]^Z�aZljZlu�gZ�j_fhgl�Z\lhfh[bevguo�rbg�ih�nhjfme_�(4.44) khklZ\yl 

r
1122 6 4,68 275

86,6408
100 1000

S
� �

 �   jm[� 

6 FZl_jbZevgu_�aZljZlu�gZ�j_fhgl�b�l_ogbq_kdh_�h[kem`b\Zgb_�ih^\b`gh]h�kh�
klZ\Z�jZkkqblu\Zxlky�ih�nhjfme_�(4.47), Z�ghjfZ�aZljZl�gZ�aZiZkgu_�qZklb��maeu��Z]j_�
]Zlu� b� fZl_jbZeu� ^ey� l_ogbq_kdh]h� h[kem`b\Zgby� b� j_fhglZ� ih^\b`gh]h� khklZ\Z�
hij_^_ey_lky�kh]eZkgh�[11@�beb�ijbeh`_gbx�?: 

j
239,6408 275 262,96

173,2938
1000 100

S
�

 �   jm[� 

��Hij_^_ebf� ZfhjlbaZpbhggu_� hlqbke_gby� gZ� ihegh_� \hkklZgh\e_gb_� hkgh\guo�
kj_^kl\ ijb�mkeh\bb��qlh�gZqbke_gb_�ZfhjlbaZpbb�ijhba\h^ylky�ebg_cguf�kihkh[hf: 

7.1 GhjfZlb\� hlqbke_gbc� gZ� ihegh_� \hkklZgh\e_gb_� ih^\b`gh]h� khklZ\Z� mklZ�
gZ\eb\Z_lky�gZ���Z\lhfh[be_-qZk�bkoh^y�ba�ZfhjlbaZpbhgghc�klhbfhklb�Z\lhfh[bey�
(36000 jm[.) b kjhdZ�ihe_agh]h�bkihevah\Zgby��9 e_l���kf��ijbeh`_gb_�@��ih�nhjfm�
e_�(4.54) 

qZk
Z

36000
1,9512

9 2050
S   

�
 jm[��q. 
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����:fhjlbaZpbhggu_�hlqbke_gby�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh]h�khklZ\Z�
hij_^_eyxlky�ih�nhjfme_�(4.50) 

Z 1,9512 8 15,6096S  �   jm[� 

7���GhjfZlb\�ZfhjlbaZpbhgguo�hlqbke_gbc�ih�ijhqbf�hkgh\guf�kj_^kl\Zf�gZ  
��jm[��ZfhjlbaZpbb�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh]h�khklZ\Z�\�khhl\_lkl\bb�k�
bkoh^gufb� ^Zggufb� jZ\_g ������� lh]^Z� ZfhjlbaZpby� ijhqbo� hkgh\guo� kj_^kl\�ih�
nhjfme_�(4.56) khklZ\bl 

ik 15,6096 0,065 1,0146S  �   jm[� 

����:fhjlbaZpbhggu_�hlqbke_gby�gZ�ihegh_� \hkklZgh\e_gb_�hkgh\guo� kj_^kl\�
gZoh^ylky�ba�nhjfmeu�(4.49) 

Zh 15,6096 1,0146 16,6242S  �   jm[� 

8 H[s_ohayckl\_ggu_�jZkoh^u�hij_^_eyxlky�\�aZ\bkbfhklb�hl�aZjZ[hlghc�ieZ�
lu�\h^bl_e_c �kf��bkoh^gu_�^Zggu_��ih�nhjfme_�(4.57) 

hoj 19,4169 0,9 17,4752S  �   jm[� 

��H[s_ijhba\h^kl\_ggu_�jZkoh^u�gZqbkeyxlky�bkoh^y�ba�nhjfmeu�(4.59) 

hij 19,4169 0,75 14,5627S  �   jm[� 

10 GZeh]b�b�ieZl_`b� ga( )S  hl^_evghc�klZlv_c�ijyfuf�kq_lhf�g_�jZkkqblu\Zxl�

ky b�mqblu\Zxlky�\�khklZ\_�h[s_ohayckl\_gguo�jZkoh^h\� 
���H[sb_� aZljZlu� gZ� hkms_kl\e_gb_� i_j_\hadb� �k_[_klhbfhklv�� hij_^_eyxlky�

ih�nhjfme_�(4.61) 
53,6674 18,5689 554,869 44,9999 86,6408 173,2938 16,6242 17,4752S  � � � � � � � �  

14,5627 980,7019�   jm[� 
12 IeZgh\Zy�ijb[uev�hij_^_ey_lky�ih�nhjfme_�(4.10) \�aZ\bkbfhklb�hl�ijbgylh�

]h�mjh\gy�j_glZ[_evghklb��GhjfZlb\gZy�j_glZ[_evghklv�khklZ\ey_l�������lh]^Z�ijb�
[uev�khklZ\bl 

980,7019 25
245,1755

100rP
�

   jm[� 

13 Klhbfhklv�i_j_\hadb�hij_^_ey_lky�dZd�kmffZ�aZljZl�gZ�hkms_kl\e_gb_�i_j_�
\hahd��ijb[ueb�b�gZeh]h\��k[hjh\�b�hlqbke_gbc��mieZqb\Z_fuo�ba�\ujmqdb� g\( ),S  ih�

nhjfme_�(4.11). IjbgbfZy��qlh�gZeh]b��k[hju�b�hlqbke_gby�ba�\ujmqdb�ijb�ijbf_�
g_gbb�h[s_]h�ihjy^dZ�gZeh]hh[eh`_gby�g_�bkqbkeyxlky�� klhbfhklv�i_j_\hadb� kh�
klZ\bl 

i 980,7019 245,1755 0 1225,8774D  � �   jm[� 

��� >ey� hij_^_e_gby� lZjbnZ� gZ� g_h[oh^bfmx� _^bgbpm� baf_j_gby� ihemq_ggZy�
klhbfhklv�i_j_\hadb�^_eblky�gZ�khhl\_lkl\mxsbc�h[t_f�ljZgkihjlghc�jZ[hlu: 

�����LZjbn�aZ�� lhggm�ih�nhjfme_�(4.12) khklZ\bl 

l
1225,8774

3,7
331,38

L    jm[��l. 

�����LZjbn�aZ���lhggh-dbehf_lj�jZkkqblu\Z_lky�ih�nhjfme_�(4.13) 

ldf
1225,8774

0,25
4970,7

L    jm[��lÂdf� 
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14.3 LZjbn�aZ���df�ijh[_]Z�bkoh^y�ba�nhjfmeu�(4.14) khklZ\bl 

df
1225,8774

4,46
275

L    jm[��df� 

15 IeZlm�aZ�i_j_\hadm�����l�ZknZevlZ�gZ�jZkklhygb_����df�fh`gh�jZkkqblZlv�bk�
oh^y�ba�lZjbnZ�gZ�khhl\_lkl\mxsmx�_^bgbpm�ljZgkihjlghc�jZ[hlu: 

�����Ih� lZjbnm� aZ� �� l� iml_f� i_j_fgh`_gby� khhl\_lkl\mxs_]h� lZjbnZ� gZ� kmf�
fZjgmx�fZkkm�i_j_\habfh]h�]jmaZ�� 3,7 200 740�   jm[� 

�����Ih�lZjbnm�aZ���lhggh-dbehf_lj��^ey�q_]h�gm`gh�jZkkqblZlv�ljZgkihjlgmx�
jZ[hlm�\�lhggh-dbehf_ljZo��\uihegy_fmx�ijb�^hklZ\d_�aZ^Zggh]h�h[t_fZ�]jmaZ�gZ�
aZ^Zggh_�jZkklhygb_��dhlhjZy�\�^Zgghf�kemqZ_�khklZ\bl� 200 15 3000�   lÂdf��Lh]^Z�

ieZlZ�aZ�i_j_\hadm�����l�]jmaZ�gZ�jZkklhygb_����df�khklZ\bl� 0,25 3000 750�   jm[� 

�����Ih�lZjbnm�aZ���dbehf_lj�ijh[_]Z��^ey�q_]h�gm`gh�hij_^_eblv�ihlj_[gh_�dh�
ebq_kl\h� _a^hd� Z\lhfh[bey��LZd�� aZ� h^gm� _a^dm� hkms_kl\ey_lky� i_j_f_s_gb_� ��� l�
]jmaZ�� qlh� khhl\_lkl\m_l� ]jmahih^t_fghklb� Z\lhfh[bey� k� dhwnnbpb_glhf� ����� dZd�
^ey� ]jmaZ� �-]h� deZkkZ�� Lh]^Z� ^ey� i_j_f_s_gby� ���� l� ihlj_[m_lky� kh\_jrblv�
200 / 42 4,76 5 |  _a^hd�\�h[_�klhjhgu��lh�_klv�ij_h^he_lv�jZkklhygb_� 5 15 2 150� �   df, 

Z� lZd`_�hkms_kl\blv�i_j\hgZqZevgmx�ih^Zqm� Z\lhfh[bey�d�f_klm�ih]jmadb��Lh]^Z�
h[sZy�ieZlZ�aZ�i_j_\hadm�]jmaZ�khklZ\bl� 4,46 (150 12) 722,52� �   jm[� 

III JZkq_l�aZljZl�gZ�i_j_\hadb�ijb�ih\j_f_gghc�kbkl_f_�hieZlu�ljm^Z 
��JZkq_l�aZljZl�gZ���qZk�bkihevah\Zgby�Z\lhfh[bey. 
����Hij_^_ebf�aZljZlu�gZ�hieZlm�ljm^Z. 
1.1.1 <uqbkebf�dhwnnbpb_gl�ih^]hlh\bl_evgh]h�\j_f_gb�gZ���qZk�jZ[hlu�m�aZ�

dZaqbdZ�ih�nhjfme_�(4.21) 

i�a
0,417

0,052.
8

K    

������Hij_^_ebf�qZkh\mx�lZjbngmx�klZ\dm�\h^bl_ey�ih�nhjfme_�(4.26) 

\
q

1,29 195
1,4728

170,8
L

�
   jm[��q. 

1.1.3 GZc^_f�aZjZ[hlgmx�ieZlm�\h^bl_e_c�ih�nhjfme_�(4.20) 

� � � �\
ai 1,4728 1,1 0,2 1 0,052 1,25 2,5178S  � � � � �   jm[��q� 

������AZjZ[hlgZy�ieZlZ�kem`Zsbo�\�khhl\_lkl\bb�k�jZkkqblZgghc�aZjZ[hlghc�ieZ�
lhc�\h^bl_e_c�b�bkoh^gufb�^Zggufb�ih�nhjfme_�(4.36) khklZ\bl 

c
ai 2,5178 1,05 2,6437S  �   jm[��q� 

������AZljZlu�gZ�hieZlm�ljm^Z�gZc^_f�bkoh^y�ba�nhjfmeu�(4.17) 

ai 2,5178 2,6437 5,1615S  �   jm[��q� 

����Hlqbke_gby�gZ�khpbZevgu_�gm`^u�ijb�ba\_klghf�ghjfZlb\_�hlqbke_gbc�gZ�
hkgh\Zgbb�nhjfmeu (4.37) 

hkk
5,1615 (34 0,6)

1,7859
100

S
� �

   jm[��q. 
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����Hij_^_ebf�ZfhjlbaZpbhggu_�hlqbke_gby. 
������GhjfZ�ZfhjlbaZpbhgguo�hlqbke_gbc�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh�

]h� khklZ\Z� gZ� �� Z\lhfh[be_-qZk� ijb� ebg_cghf� kihkh[_� gZqbke_gby� ZfhjlbaZpbb� \�
khhl\_lkl\bb�k�nhjfmehc�(4.54) khklZ\bl 

qZk
Z

36000
1,9512

9 2050
S   

�
 jm[��q. 

������:fhjlbaZpby�hkgh\guo�kj_^kl\�ih�nhjfme_�(4.52) 

Z 1,9512S   jm[��q� 

����H[s_ohayckl\_ggu_�jZkoh^u�bkoh^y�ba�nhjfmeu� (4.57��b bkoh^guo�^Zgguo�
khklZ\yl 

hoj 2,5178 0,9 2,266S  �   jm[��q. 

����H[s_ijhba\h^kl\_ggu_�jZkoh^u�gZoh^yl�ba�nhjfmeu�(4.59) 

hij 2,5178 0,75 1,8884S  �   jm[��q. 

1.6 GZeh]b�b�ieZl_`b g\( )S  hl^_evghc�klZlv_c�ijyfuf�kq_lhf�g_�jZkkqblu\Zxl�

ky�b�mqblu\Zxlky�\�khklZ\_�h[s_ohayckl\_gguo�jZkoh^h\. 
����GZ�hkgh\Zgbb�nhjfmeu� (4.62) jZkkqblZ_f�k_[_klhbfhklv�hkms_kl\e_gby�i_�

j_\hadb�gZ���qZk�bkihevah\Zgby�Z\lhfh[bey 
5,1615 1,7859 1,9512 2,266 1,8884 13,053S  � � � �  jm[��q. 

1.8 IeZgh\Zy�ijb[uev�ih�nhjfme_�(4.10) khklZ\bl 
13,053 25

3,2633
100rP

�
   jm[� 

����LZjbn�gZ���qZk�bkihevah\Zgby�Z\lhfh[bey�k�mq_lhf�ieZgh\hc�ijb[ueb 

q 13,053 3,2633 16,32L  �   jm[��q� 

��JZkq_l�aZljZl�gZ���df�ijh[_]Z�Z\lhfh[bey. 
����Hij_^_ebf�aZljZlu�gZ�aZjZ[hlgmx�ieZlm. 
������AZjZ[hlgZy�ieZlZ�jZ[hqbo�jZkkqblu\Z_lky�ih�nhjfme_� (4.35) b�ijb�ba\_kl�

ghc�ghjf_� aZljZl�gZ� aZjZ[hlgmx�ieZlm�j_fhglguo�b� \kihfh]Zl_evguo�jZ[hqbo�gZ�
�����df�ijh[_]Z��hij_^_e_gghc�kh]eZkgh� [11@�beb�ih�ijbeh`_gbx�? \�aZ\bkbfhklb�
hl�fh^_eb�b�ijh[_]Z�Z\lhfh[bey��khklZ\bl 

j
ai

200,7 195 0,22 1
0,0504

170,8 1000
S

� �
 �   jm[��df. 

������Ih�nhjfme_�(4.18) aZljZlu�gZ�aZjZ[hlgmx�ieZlm 

ai 0,0504S   jm[��df� 

����Hlqbke_gby�gZ�khpbZevgu_�gm`^u�ijb�ba\_klghf�ghjfZlb\_�hlqbke_gbc�gZ�
hkgh\Zgbb�nhjfmeu�(4.37) 

hkk
0,0504 (34 0,6)

0,0174
100

S
� �

   jm[��df� 

����GZc^_f�kmffm�aZljZl�gZ�Z\lhfh[bevgh_�lhieb\h. 
2.3.1 Dhwnnbpb_gl�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�gZoh^blky�ba�

nhjfmeu�(4.41) 
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l
0,95 11 1,05 4

0,977.
11 4

K
� � �

  
�

 

������<�khhl\_lkl\bb�k�ijbeh`_gb_f�@ ebg_cgZy�ghjfZ�jZkoh^Z�lhieb\Z�^ey�kZ�
fhk\ZeZ�;_e:A-�����jZ\gZ�������e�����df��lh]^Z�jZkoh^�lhieb\Z�ih�nhjfme_� (4.42) 
khklZ\bl 

l
132,5

0,977 1,005 1,3
100

R  � �   e�df. 

������AZljZlu�gZ�Z\lhfh[bevgh_�lhieb\h�ba�nhjfmeu�(4.38) khklZ\yl 

l 1,3 1,55 2,015S  �   jm[��df. 

����AZljZlu�gZ�kfZahqgu_�b�^jm]b_�wdkiemZlZpbhggu_�fZl_jbZeu�jZkkqblu\Zxl�
ky�ih�nhjfme_� (4.43), ijb�wlhf�ghjfZ�jZkoh^Z�kfZahqguo�b�^jm]bo�wdkiemZlZpbhg�
guo�fZl_jbZeh\�gZ� ��jm[�� aZljZl�gZ� lhieb\h� kh]eZkgh� [11@�beb�ijbeh`_gbx�? ^ey�
kZfhk\ZeZ�;_e:A-�����khklZ\ey_l����� %: 

kf
2,015 8,11

0,1634
100

S
�

   jm[��df. 

����Hij_^_ebf�aZljZlu�gZ�j_fhgl�b�\hkklZgh\e_gb_�Z\lhfh[bevguo�rbg. 
������GhjfZ�baghkZ�\�ijhp_glZo�gZ������df�ijh[_]Z�d�klhbfhklb�rbgu�hij_^_ey�

_lky�\�khhl\_lkl\bb�k�[23@�ih�nhjfme_�(4.46). Kh]eZkgh�ijbeh`_gbx�@ wdkiemZlZpb�
hggZy�ghjfZ�ijh[_]Z�h^ghc�rbgu�^h�kibkZgby�jZ\gZ�������df��<�khhl\_lkl\bb�k�[23] 
^ey�rbg�ijhba\h^kl\Z�J;�dhwnnbpb_gl��mqblu\Zxsbc�mkeh\by�wdkiemZlZpbb��ijb�
gbfZ_lky�jZ\guf� �����Djhf_�wlh]h��^ey�Z\lhfh[be_c�� aZ]jm`Zxsboky�ba�[mgd_jh\��
ghjfu�ijh[_]Z�kgb`Zxlky�gZ�������^ey�Z\lhfh[be_c-kZfhk\Zeh\�± gZ������b�Z\lh�
fh[be_c��jZ[hlZxsbo�gZ�kljhbl_evkl\_�Z\lhfh[bevguo�^hjh]�± gZ�������lh]^Z 

r
100000

4,68
20 10 20

61000 0,7 1
100 100 100

N   
§ ·� � � � �¨ ¸
© ¹

 %. 

������Klhbfhklv��dhfie_dlZ�Z\lhfh[bevguo�rbg�^ey�;_e:A-�����\�khhl\_lkl\bb�
k�ijbeh`_gb_f�@ jZ\gZ������jm[���g_h[oh^bfh_�dhebq_kl\h�lZdbo�dhfie_dlh\� ± 6. 
Lh]^Z�aZljZlu�gZ�j_fhgl�Z\lhfh[bevguo�rbg�ih�nhjfme_�(4.45) khklZ\yl 

r
1122 6 4,68 1

0,3151
100 1000

S
� �

 �   jm[��df. 

����GhjfZ�aZljZl�gZ�aZiZkgu_�qZklb��maeu��Z]j_]Zlu�b�fZl_jbZeu�^ey�l_ogbq_kdh�
]h� h[kem`b\Zgby� b� j_fhglZ� ih^\b`gh]h� khklZ\Z� hij_^_ey_lky� kh]eZkgh� [11@� beb�
ijbeh`_gbx�?��Lh]^Z�fZl_jbZevgu_�aZljZlu�gZ�j_fhgl�b�l_ogbq_kdh_�h[kem`b\Zgb_�
ih^\b`gh]h�khklZ\Z�ih�nhjfme_�(4.48) khklZ\yl 

j
239,6408 262,96

0,6302
1000 100

S  �   jm[��df. 

����Hij_^_ebf� ZfhjlbaZpbhggu_� hlqbke_gby� gZ� ihegh_� \hkklZgh\e_gb_� hkgh\�
guo�kj_^kl\�ijb�mkeh\bb��qlh�gZqbke_gb_�ZfhjlbaZpbb�ijhba\h^ylky�ebg_cguf�kih�
kh[hf. 

������GhjfZlb\�hlqbke_gbc�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh]h�khklZ\Z�mklZ�
gZ\eb\Z_lky�gZ���Z\lhfh[be_-df�bkoh^y�ba�ZfhjlbaZpbhgghc�klhbfhklb�Z\lhfh[bey�

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

www.adultpdf.com


54 
 

(3�����jm[���b�ijh[_]Z�^h�dZiblZevgh]h�j_fhglZ��kf��ijbeh`_gb_�@���JZkq_l�\uihe�
gy_lky�ih�nhjfme_�(4.55) 

df
Z

36000
0,18

200000
S    jm[��df. 

������:fhjlbaZpby�hkgh\guo�kj_^kl\�ih�nhjfme_�(4.53) khklZ\bl 

Z 0,18S   jm[��df. 

����H[sb_�aZljZlu�gZ�hkms_kl\e_gb_�i_j_\hadb��k_[_klhbfhklv��\�jZkq_l_�gZ���df 
ijh[_]Z�hij_^_eyxlky�ih�nhjfme_�(4.63) 

0,0504 0,0174 2,015 0,1634 0,3151 0,6302 0,18 3,3715S  � � � � � �   jm[��df. 
2.9 IeZgh\Zy�ijb[uev�ih�nhjfme_�(4.10) khklZ\bl 

3,3715 25
0,8429

100rP
�

   jm[��df. 

2.10 LZjbn�gZ���df�ijh[_]Z�Z\lhfh[bey�k�mq_lhf�ieZgh\hc�ijb[ueb�[m^_l�jZ\_g 

df 3,3715 0,8429 4,21L  �   jm[��df� 

��IeZlm�aZ�i_j_\hadm�����l�ZknZevlZ�gZ�jZkklhygb_����df�fh`gh�hij_^_eblv�ke_�
^mxsbf�h[jZahf. 

����Hij_^_eblv�ieZlm�ih�lZjbnm��mklZgh\e_gghfm�aZ���qZk�bkihevah\Zgby�Z\lh�
fh[bey��^ey�q_]h�g_h[oh^bfh�mklZgh\blv�ijh^he`bl_evghklv�_]h�bkihevah\Zgby� 

Ijh^he`bl_evghklv� bkihevah\Zgby� hij_^_ey_lky� \� aZ\bkbfhklb� hl� ijh^he`b�
l_evghklb� \j_f_gb� gZ� �� _a^dm� Z\lhfh[bey� b� ihlj_[gh]h� dhebq_kl\Z� lZdbo� _a^hd��
<j_fy� h^ghc� _a^db� Z\lhfh[bey� gZoh^blky� hlghr_gb_f� h[s_c� ijh^he`bl_evghklb�
jZ[hlu�Z\lhfh[bey�\�l_q_gb_�kf_gu� gL  d�qbkem�_a^hd��\uihegy_fuo�aZ�kf_gm� _n : 

7,404 / 7,89 0,94  q��Ihlj_[gh_�dhebq_kl\h�_a^hd�Z\lhfh[bey�hij_^_ey_lky�iml_f�
^_e_gby� h[s_c� fZkku� ]jmaZ� gZ� fZkkm�� i_j_\habfmx� Z\lhfh[be_f� aZ� h^gm� _a^dm��
200 / 42 4,76 5 |  _a^hd��Lh]^Z�ijh^he`bl_evghklv�bkihevah\Zgby�Z\lhfh[bey�^ey�

i_j_\hadb�aZ^Zggh]h�h[t_fZ�]jmaZ�gZ�aZ^Zggh_�jZkklhygb_�khklZ\bl� 5 0,94 4,7�   q��Z�

ieZlZ�aZ�_]h�bkihevah\Zgb_�[m^_l�jZ\gZ� 4,7 16,32 76,7�   jm[� 
����Hij_^_eblv�ieZlm�ih� lZjbnm��mklZgh\e_gghfm� aZ� ��df�ijh[_]Z� Z\lhfh[bey��

^ey�q_]h�g_h[oh^bfh�mklZgh\blv�ihlj_[guc�dbehf_ljZ`� 
<h�\j_fy�h^ghc�_a^db�hkms_kl\ey_lky�i_j_f_s_gb_�Z\lhfh[bey�k�]jmahf�gZ�jZk�

klhygb_����df b�[_a�]jmaZ�\�h[jZlghf�gZijZ\e_gbb�± lZd`_����df� >ey�i_j_\hadb�����l 
]jmaZ�ihlj_[m_lky�\uihegblv���lZdbo�_a^hd��l� _��h[s__�jZkklhygb_�i_j_\hadb�]jmaZ�
khklZ\bl� 5 115 2 150� �   df��IeZlZ�aZ�150 df�ijh[_]Z�Z\lhfh[bey�k�mq_lhf�ieZlu�aZ�
i_j\hgZqZevgmx�ih^Zqm�d�f_klm�ih]jmadb�[m^_l�jZ\gZ� (150 12) 4,21 682,02� �   jm[� 

����H[sZy�ieZlZ�aZ�i_j_\hadm�]jmaZ�ih�lZjbnZf�aZ���q�bkihevah\Zgby�b���df�ijh�
[_]Z�khklZ\bl� 76,7 682,02 758,72�   jm[� 

LZdbf�h[jZahf��ieZlZ�aZ�i_j_\hadm�����l�]jmaZ�gZ�jZkklhygb_����df��jZkkqblZggZy�
k�bkihevah\Zgb_f�dZd�ih\j_f_gguo��lZd�b�k^_evguo�jZkp_ghd�aZ�hieZlm�ljm^Z��ijZd�
lbq_kdb�jZ\gZ��qlh�k\b^_l_evkl\m_l�h�jZ\ghp_gghf�ijbf_g_gbb�h[hbo�kihkh[h\� 

Ijbf_j� 4.2. Kljhbl_evgZy� hj]ZgbaZpby� aZdZau\Z_l� Z\lhfh[bev� ^ey� i_j_\hadb�
iebl�`_e_ah[_lhgguo�k�aZ\h^Z�`_e_ah[_lhgguo�ba^_ebc gZ�kljhcdm��^ey�q_]h�Z\lh�
ljZgkihjlgZy�hj]ZgbaZpby�\u^_ey_l�Z\lhfh[bev�F:A-533603. Ijh[_]�Z\lhfh[bey�k�
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gZqZeZ� wdkiemZlZpbb ± ���� luk�� df� Ijh^he`bl_evghklv� jZ[hq_c� kf_gu� \h^bl_ey�

kf 12L   q��JZkklhygb_�i_j_\hadb� _] 232l   df��\�lhf�qbke_��ih�]hjh^kdhc�mebp_�\�

ijhba\h^kl\_gghc�ahg_�dhf[bgZlZ�± ��df �qbke_gghklv�gZk_e_gby�\�]hjh^_�����luk� 
q_e����ih�h[uqghc�Z\lh^hjh]_�dZl_]hjbb�IZ�± ���df��dZl_]hjbb�III ± ����df��dZl_]hjbb�
IV ± ���df�b���df�ih�^hjh]_�V dZl_]hjbb��JZkklhygb_�ih^Zqb� i 7L   df. 

FZkkZ�h^ghc�ieblu�khklZ\ey_l������l��ih]jmadZ�b�\u]jmadZ�]jmaZ�\�ba�Z\lhfh[bey�
\uihegy_lky�Z\lhdjZghf� 

Dhwnnbpb_gl�ih\ur_gby�lZjbnghc�klZ\db��hdeZ^Z���Z�lZd`_�k^_evghc�jZkp_gdb�
\�khhl\_lkl\bb�k�ehdZevguf�ghjfZlb\guf�ijZ\h\uf�Zdlhf ih\ 1,1;K   dhwnnbpb_gl�

ih\ur_gby�lZjbnghc�klZ\db�\�dZq_kl\_�^hihegbl_evghc�f_ju�klbfmebjh\Zgby�ljm�
^Z�\�jZaf_j_��ij_^mkfhlj_gghf�dhgljZdlhf, d 0,15;K   dhwnnbpb_gl��mqblu\Zxsbc�

\uieZlu�klbfmebjmxs_]h�b�dhfi_gkbjmxs_]h�oZjZdl_jZ��j_a_j\�gZ�hieZlm�hq_j_^�
guo�hlimkdh\�� dhfi_gkZpbx� aZ�g_bkihevah\Zgguc�hlimkd�b� bgu_� \uieZlu�� ij_^m�
kfhlj_ggu_� aZdhgh^Zl_evkl\hf, ai 1,4;K   dhwnnbpb_gl� aZjZ[hlghc� ieZlu� kem`Z�

sbo��ijboh^ys_cky�gZ���jm[��aZjZ[hlghc�ieZlu�\h^bl_e_c, k 0,9.K   Dhwnnbpb_glu��

mqblu\Zxsb_�khhl\_lkl\_ggh�h[s_ohayckl\_ggu_�b�h[s_ijhba\h^kl\_ggu_�jZkoh�
^u��ijboh^ysb_ky�gZ 1 jm[��aZjZ[hlghc�ieZlu�\h^bl_e_c��\�khhl\_lkl\bb�k�iheblb�

dhc�hj]ZgbaZpbb�jZ\gu� \
hoj 1,05,K   \

hij 0,78.K   :fhjlbaZpby�gZqbkey_lky�ebg_c�

guf�kihkh[hf��dhwnnbpb_gl�ZfhjlbaZpbb�ijhqbo�hkgh\guo�kj_^kl\��ijboh^ysbcky�
gZ���jm[��ZfhjlbaZpbb�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh]h�khklZ\Z�� ik 0,092.K   

Bg^_dk�p_g�ijhba\h^bl_e_c�ijhfure_gghc�ijh^mdpbb�ijhba\h^kl\_ggh-l_ogbq_k-
dh]h�gZagZq_gby�gZjZklZxsbf�blh]hf�d�^_dZ[jx� ����� ]h^Z� ii 262,96I   ���Klhb�

fhklv���e�^ba_evgh]h�lhieb\Z� lK ����  jm[��[_a�G>K� 

Lj_[m_lky�hij_^_eblv�k_[_klhbfhklv�b�lZjbnu�gZ�i_j_\hadm�k^_evguf�b�ih\j_�
f_gguf�kihkh[hf��Z�lZd`_�ieZlm�aZ�i_j_\hadm�ih�mdZaZgghfm�fZjrjmlm�184 l�`_e_�
ah[_lhgguo�iebl� 

I JZkq_l�l_ogbdh-wdkiemZlZpbhgguo�ihdZaZl_e_c 
��Hij_^_ebf�dhebq_kl\h�_a^hd�Z\lhfh[be_c�aZ�kf_gm. 
����Kj_^gyy�kdhjhklv�^\b`_gby�Z\lhfh[bey�hij_^_ey_lky�bkoh^y�ba�dbehf_ljZ`Z�b�

dZl_]hjbc�mqZkldh\�`_e_aguo�^hjh]�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�b�ijbeh`_�
gb_f� =�� LZd�� kdhjhklv� ijh^\b`_gby� Z\lhfh[bey� ]jmahih^t_fghklvx� [he__� ���� l� ih�
aZ]hjh^ghc�Z\lh^hjh]_� IZ�dZl_]hjbb�\�khhl\_lkl\bb�k�lZ[ebp_c�=.1 jZ\gZ�9��df�q, 
III dZl_]hjbb�± ���df�q��ih�Z\lh^hjh]_�dZl_]hjbb�IV ± ���df�q�b�dZl_]hjbb�V ± ���df�q��
Kh]eZkgh�lZ[ebp_�=.2 kdhjhklv�^\b`_gby�]jmah\uo�Z\lhfh[be_c�ijb�jZ[hl_�\�gZk_e_g�
guo�imgdlZo�gZ mebpZo�ijhba\h^kl\_gguo�ahg�]hjh^h\�jZ\gZ����df�q��Lh]^Z 

l
3 27 115 85 2

66,58
3 / 40 27 / 90 115 / 70 85 / 60 2 / 40

Q
� � � �

  
� � � �

 df�q. 

1.2 <j_fy�gZ�ih^Zqm�ih^\b`gh]h�khklZ\Z ih�]hjh^kdhc�mebp_�\�ijhfure_gghc�ahg_ 

i
7

0,105
66,58

t    q. 

���� Ijh^he`bl_evghklv� gZoh`^_gby� Z\lhfh[bey� \� gZjy^_� hij_^_ey_lky� ih�
nhjfme_� (4.2), ijb� wlhf� \� khhl\_lkl\bb� k� [13@� ih^]hlh\bl_evgh-aZdexqbl_evgh_�
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\j_fy��k�mq_lhf�\j_f_gb�ij_^j_ckh\h]h�f_^bpbgkdh]h�hkfhljZ��jZ\gh����fbg�beb�
������q: 

g 12 0,417 0,105 11,478T  � �   q. 

1.4 Ijhklhc�Z\lhfh[bey�ih^�ih]jmadhc-jZa]jmadhc�aZ�h^gm�_a^dm�jZkkqblu\Z_lky�
ih�nhjfme_�(4.5). =jmahih^t_fghklv�Z\lhfh[bey�ijbgbfZ_lky�\�aZ\bkbfhklb�hl�fh�
^_eb�gZ�hkgh\Zgbb�ijbeh`_gby�@; ^ey�F:A-533603 ]jmahih^t_fghklv�jZ\gZ�8,3 l. 
Kh]eZkgh� ijbeh`_gbx� : ieblu� `_e_ah[_lhggu_� hlghkylky� d� ]jmaZf 1-]h� deZkkZ��
lh]^Z� ih� lZ[ebp_� ���� dhwnnbpb_gl� bkihevah\Zgby� ]jmahih^t_fghklb� Z\lhfh[bey�
jZ\_g� ����� b ihijZ\hqguc� dhwnnbpb_gl� d� ghjfZf� \j_f_gb� gZ� ]jmah\u_� hi_jZpbb�
lZd`_������GhjfZ�\j_f_gb�ih]jmadb�b�jZa]jmadb�h^ghc�lhggu�]jmaZ�Z\lhfh[bevguf�
djZghf�ijb�fZkk_�h^ghc�_^bgbpu�]jmaZ�hl���^h���l�b�]jmahih^t_fghklb�Z\lhfh[bey�
hl���^h����l�\�khhl\_lkl\bb�k�ijbeh`_gb_f�> �lZ[ebpZ�>.3��jZ\gZ�����fbg�l. 

Lh]^Z�ijhklhc�Z\lhfh[bey�ih^�ih]jmadhc-jZa]jmadhc�khklZ\bl 

� �
i�j

8,3 1,0 3,7 1,0
0,512

60
t

� � �
   q. 

����Ih^klZ\eyy�bkoh^gu_�b�jZkkqblZggu_�agZq_gby�iZjZf_ljh\��Z�lZd`_�dhwnnb�
pb_gl�bkihevah\Zgby�ijh[_]Z�Z\lhfh[bey��jZ\guc������\�nhjfmem�(4.1), ihemqZ_f 

_
11,478

1,53.
232

0,512
0,5 66,58

n   
�

�

 

Hdjm]e_gb_�jZkkqblZggh]h�dhebq_kl\Z _a^hd�\�khhl\_lkl\bb�k�[1] ^h�p_eh]h�qbk�
eZ�g_�hkms_kl\ey_lky� 

2 Ijh[_]�Z\lhfh[bey�k�]jmahf�aZ�kf_gm�ih�nhjfme_�(4.6) khklZ\bl 

]j 1,53 232 354,96L  �   df� 

3 H[sbc�ijh[_]�Z\lhfh[bey�aZ�kf_gm�hij_^_ey_lky�ih�nhjfme_�(4.7) 

h[s
354,96

7 716,92
0,5

L  �   df� 

4 H[t_f�i_j_\hahd�]jmah\�Z\lhfh[be_f�aZ�kf_gm�ih�nhjfme_�(4.8) 
1,53 8,3 1,0 12,7Q  � �   l� 

5 H[t_f�ljZgkihjlghc�jZ[hlu��]jmahh[hjhl��aZ�kf_gm�gZoh^blky�ih�nhjfme_�(4.9) 
12,7 232 2946,4J  �   lÂdf� 

II JZkq_l�aZljZl�b�lZjbnZ�ijb�k^_evghc�kbkl_f_�hieZlu�ljm^Z gZ�ijh[_] 
k�]jmahf�b�[_a�]jmaZ 

>Zevg_crb_�jZkq_lu�\uihegyxlky�ih�nhjfmeZf�lZ[ebpu���� b�k\_^_gu�\�lZ[eb�
pm�4.3. 

III JZkq_l�ieZlu�aZ�i_j_\hadm 
IeZlZ�aZ�i_j_\hadm�����l�iebl�`_e_ah[_lhgguo�hij_^_ey_lky�ke_^mxsbf�h[jZ�

ahf��AZ�h^gm�_a^dm�Z\lhfh[bey�i_j_f_sZ_lky� 0,8 8,3 6,64�   l��lh]^Z�^ey�i_j_\hadb�

aZ^Zggh]h� dhebq_kl\Z� ]jmaZ�g_h[oh^bfh� 184 / 6,64 27,71 28 |  _a^hd��qlh� khhl\_l�
kl\m_l����]jm`_guf�b����ihjh`gbf�j_ckZf�Z\lhfh[bey�gZ�jZkklhygb_�����df� 

IeZlZ� aZ� ��� ]jm`_guo� j_ckh\� ih� lZjbnm� gZ� �� df� ijh[_]Z� k� ]jmahf� khklZ\bl�
28 232 1,29 8379,84� �   jm[�, Z aZ����ihjh`gbo�j_ckh\�ih�lZjbnm�gZ���df�ijh[_]Z�[_a�

]jmaZ� 28 232 1,05 6820,8� �   jm[� 
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LZ[ebpZ�4.3 ± J_amevlZlu�jZkq_lZ�aZljZl�b�lZjbnh\�ijb�k^_evghc�hieZl_�ljm^Z�gZ ijh[_]�k�]jmahf�b�[_a�]jmaZ 

JZkq_lguc iZjZf_lj 
JZkq_l�iZjZf_ljZ�ijb�ijh[_]_ 

k�]jmahf [_a�]jmaZ 
1 <j_fy�\�gZjy^_, q 

k ]j
g

354,96
0,512 1,53 6,115

66,58
L  � �   [_a ]j

g 11,478 6,115 5,363L  �   

2 AZljZlu�gZ�aZjZ[hlgmx�ieZlm 
2.1 QZkh\Zy� lZjbngZy� klZ\dZ� \h^b�
l_ey, jm[��q 

\
q

1,29 195
1,4728

170,8
L

�
   

����K^_evgZy�jZkp_gdZ�gZ ��df�ijh�
[_]Z��jm[��df 

k ]j
df

0,512 1
K ������ ������

232 66,58

§ ·
 � �  ¨ ¸

© ¹
 [_a ]j

df
1,4728

K ������
66,58

   

2.3 AZjZ[hlgZy� ieZlZ� \h^bl_e_c� ih�
k^_evguf�jZkp_gdZf��jm[� 

k^�k ]j�
ai 0,0254 1,1 354,96 9,9176S  � �   

� �k^�[_a ]j�
ai 0,0221 1,1 716,92 354,96

8,7992

S  � � �  

 
 

2.4 AZjZ[hlgZy� ieZlZ� aZ� ih^]hlh\b�
l_evgh-aZdexqbl_evgh_�\j_fy��jm[� 

± i�a
ai 1,4728 1,1 0,417 0,6756S  � �   

2.5 AZjZ[hlgZy� ieZlZ� aZ� ih^Zqm� ih�
^\b`gh]h�khklZ\Z�aZdZaqbdm��jm[� 

± i
ai 1,4728 1,1 0,105 0,1701S  � �   

2.6 >hieZlZ� \� jZaf_j_�� ij_^mkfhl�
j_gghf�dhgljZdlhf��jm[� d�k ]j�

ai 1,4728 0,15 6,115 1,3509S  � �   
�

�

d�[_a ]j�
ai 1,4728 0,15 5,363 0,417

0,105 1,3001

S  � � � �

�  
 

2.7 H[sZy�kmffZ�aZjZ[hlghc�ieZlu�
\h^bl_e_c, jm[� � �\�k ]j�

ai 9,9176 1,3509 1,4 15,7759S  � �   
�

�

\�[_a ]j�
ai 8,7992 0,6756 0,1701

1,3001 1,4 15,323

S  � � �

� �  
 

2.8 AZjZ[hlgZy� ieZlZ� j_fhglguo� b�
\kihfh]Zl_evguo�jZ[hqbo, jm[� j�k ]j�

ai
287,77 195 0,22 354,96

25,6563
170,8 1000

S
� �

 �   
j�[_a ]j�
ai

287,77 195 0,22 716,92 354,96

170,8 1000

26,1623

S
� � �

 �  

 

 

����AZjZ[hlgZy�ieZlZ�kem`Zsbo��jm[� k�k ]j�
ai 15,7759 0,9 14,1983S  �   k�[_a ]j�

ai 15,323 0,9 13,7907S  �   

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

www.adultpdf.com


 

HdhgqZgb_ lZ[ebpu 4.3 

JZkq_lguc iZjZf_lj 
JZkq_l�iZjZf_ljZ�ijb�ijh[_]_ 

k�]jmahf [_a�]jmaZ 
2.10 Blh]h\Zy� \_ebqbgZ� aZljZl� gZ�
hieZlm�ljm^Z aZ�h^gm�kf_gm�jZ[hlu, 
jm[� 

k ]j
ai 15,7759 25,6563 14,1983 55,6305S  � �   [_a ]j

ai 15,323 26,1623 13,7907 55,276S  � �   

3 Hlqbke_gby� gZ� khpbZevgu_� gm`�
^u��jm[� 

k ]j
hkk

55,6305 (34 0,6)
19,2482

100
S

� �
   [_a ]j

hkk
55,276 (34 0,6)

19,1255
100

S
� �

   

4 AZljZlu�gZ�lhieb\h 
4.1 Dhwnnbpb_gl� dhjj_dlbjh\db�
ebg_cguo�ghjf�jZkoh^Z�lhieb\Z l

1,05 3 0,85 27 1,0 115 1,05 85 1,05 2
1,002

3 27 115 85 2
D

� � � � � � � � �
  

� � � �
 

4.2 JZkoh^�lhieb\Z��e 

�

k ]j
l

23,6 1,3 2946,4
354,96 1,002

100 100

1,002 0 1,005 122,93

R
�§ � � � u¨

©
u � �  

 � �[_a ]j
l

23,6
716,92 354,96 1,002

100
1,005 86,02

R  � � � u

u  
 

4.3 Blh]h\u_� aZljZlu� gZ� lhieb\h, 
jm[� 

k ]j
l 122,93 1,55 190,5415S  �   [_a ]j

l 86,02 1,55 133,331S  �   

5 AZljZlu� gZ� kfZahqgu_� b� ^jm]b_�
wdkiemZlZpbhggu_�fZl_jbZeu��jm[� 

k ]j
kf

190,5415 11,28
21,4931

100
S

�
   [_a ]j

kf
133,331 11,28

15,0397
100

S
�

   

6 AZljZlu�gZ�j_fhgl�b�\hkklZgh\e_gb_�Z\lhfh[bevguo�rbg 
6.1 GhjfZ� baghkZ� Z\lhfh[bevguo�
rbg, % r

100000
1,09

131000 0,7
N   

�
 

6.2 Blh]h\u_� aZljZlu� gZ� j_fhgl� b�
\hkklZgh\e_gb_�rbg��jm[� 

k ]j
r

403 6 1,09 354,96
9,3554

100 1000
S

� �
 �   [_a ]j

r
403 6 1,09 716,92 354,96

9,5399
100 1000

S
� � �

 �   

7 AZljZlu�gZ�j_fhgl�b�l_ogbq_kdh_�
h[kem`b\Zgb_� ih^\b`gh]h� khklZ\Z, 
jm[� 

k ]j
j

33,0088 354,96 262,96
30,8105

1000 100
S

�
 �   

� �[_a ]j
j

33,0088 716,92 354,96

1000
262,96

31,4181
100

S
� �

 u

u  
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8 :fhjlbaZpbhggu_�hlqbke_gby�gZ�ihegh_�\hkklZgh\e_gb_�hkgh\guo�kj_^kl\ 
8.1 GhjfZlb\�hlqbke_gbc�gZ�ihegh_�
\hkklZgh\e_gb_� ih^\b`gh]h� khklZ�
\Z��jm[��df 

df
Z

19000
0,0317

600000
S    

8.2 :fhjlbaZpbhggu_� hlqbke_gby�
gZ� ihegh_� \hkklZgh\e_gb_� ih^\b`�
gh]h�khklZ\Z��jm[� 

k ]j
Z 0,0317 354,96 11,2522S  �   � �[_a ]j

Z 0,0317 716,92 354,96 11,4741S  � �   

8.3 :fhjlbaZpby ijhqbo� hkgh\guo�
kj_^kl\��jm[� 

k ]j
ik 11,2522 0,092 1,0352S  �   [_a ]j

ik 11,4741 0,092 1,0556S  �   

8.4 Blh]h\u_� ZfhjlbaZpbhggu_�
hlqbke_gby� gZ� ihegh_� \hkklZgh\e_�
gb_�hkgh\guo�kj_^kl\��jm[� 

k ]j
Zh 11,2522 1,0352 12,2874S  �   [_a ]j

Zh 11,4741 1,0556 12,5297S  �   

�� H[s_ohayckl\_ggu_ jZkoh^u, 
jm[� 

k ]j
hoj 15,7759 1,05 16,5647S  �   [_a ]j

hoj 15,323 1,05 16,0892S  �   

10 H[s_ijhba\h^kl\_ggu_� jZkoh�
^u��jm[� 

k ]j
hij 15,7759 0,78 12,3052S  �   [_a ]j

hij 15,323 0,78 11,9519S  �   

11 GZeh]b�b�ieZl_`b��jm[� Hl^_evghc�klZlv_c�ijyfuf�kq_lhf�g_�jZkkqblu\Zxlky 
12 H[sb_�aZljZlu��jm[� k ]j 55,6305 19,2482 190,5415 21,4931

9,3554 30,8205 12,2874 15,5647

12,3052 367,2447

S  � � � �

� � � � �

�  

 

[_a ]j 55,276 19,1255 133,331 15,0397

9,5399 31,4181 12,5297 16,0892

11,9519 304,301

S  � � � �

� � � � �

�  

 

13 IeZgh\Zy�ijb[uev��jm[� k ]j 367,2047 25
91,8112

100rP
�

   [_a ]j 304,3010 25
76,0753

100rP
�

   

14 Klhbfhklv�ijh[_]Z, jm[� k ]j
i 367,2447 91,8112 0 459,0559D  � �   [_a ]j

i 304,3010 76,0753 0 380,3763D  � �   
15 LZjbn�aZ���df�ijh[_]Z, jm[��df k ]j

df
459,0559

1,29
354,96

L    [_a ]j
df

380,3763
1,05

716,92 354,96
L   

�
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4���Ijbgylb_�j_r_gby�h�dhgdmj_glhkihkh[ghf�mjh\g_�lZjbnZ 
gZ�i_j_\hadm�]jmaZ�`_e_agh^hjh`guf�ljZgkihjlhf 

 
JZkkfhljbf� ijhp_kk� ijbgylby� j_r_gby� h� p_e_khh[jZaghklb� kgb`_gby�

`_e_agh^hjh`gh]h� ]jmah\h]h� lZjbnZ� ^h� mjh\gy� dhgdmjbjmxs_]h� \b^Z�
ljZgkihjlZ�^ey�mkeh\bc�ijbf_jZ�4.2. 
Klhbfhklv�Z\lhfh[bevghc�i_j_\hadb�iebl�`_e_ah[_lhgguo�fZkkhc�����l 

gZ� jZkklhygb_� ���� df� ih� blh]Zf� \uiheg_gguo� jZkq_lh\� khklZ\beZ�
���������jm[� aZ�\kx�iZjlbx�beb�15200,64 /184 82,6  jm[��l� 
IeZlZ� aZ� ZgZeh]bqgmx� i_j_\hadm� `_e_agh^hjh`guf� ljZgkihjlhf� gZ 

mgb\_jkZevghc ieZlnhjf_ i_j_\haqbdZ� fh`_l� [ulv� mklZgh\e_gZ� iml_f��
jZkkfhlj_gguf�\�imgdl_�� gZklhys_]h�ihkh[by��beb�gZ�hkgh\Zgbb�[15] [_a�
mq_lZ� dhwnnbpb_glh\�� aZ\bkysbo� hl� jh^Z� ]jmaZ�� jZkklhygby� i_j_\hadb� b�
bguo�nZdlhjh\��Kj_^gyy�klZlbq_kdZy�gZ]jmadZ�mgb\_jkZevghc�ieZlnhjfu�
ijb�i_j_\had_�iebl�`_e_ah[_lhgguo� kh]eZkgh�ijbeh`_gbx�: khklZ\ey_l�
��� l�� lh]^Z� ieZlZ� aZ� i_j_\hadm� h^gh]h� \Z]hgZ� kh]eZkgh� [15@� khklZ\bl 
544,15 73,35 182,4 799,9� �   jm[��\Z]��>ey�i_j_\hadb�aZ^Zggh]h�h[t_fZ�]jm�

aZ� ihlj_[m_lky� 184 / 49 3,76 4 |  \Z]hgZ�� lh]^Z� h[sZy� ieZlZ� [m^_l� jZ\gZ�

799,9 4 3199,6�   jm[��aZ�\kx�iZjlbx�beb� 3199,6 /184 17,39  jm[��l� 
KhihklZ\e_gb_�ihemq_gguo�j_amevlZlh\�iha\hey_l�k^_eZlv�\u\h^�h�dhg�

dmj_glhkihkh[ghklb� `_e_agh^hjh`guo� lZjbnh\� ih� hlghr_gbx� d� Z\lhfh�
[bevguf�^ey�aZ^Zgguo�mkeh\bc�  
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5 H;HKGH<:GB?�L:JBNGUO KL:<HD 
IJB�MKDHJ?GGHC�>HKL:<D?�=JMAH< 

 
Mkdhj_ggZy�^hklZ\dZ�]jmaZ�fh`_l�hkms_kl\eylvky�g_kdhevdbfb�kihkh[Z�

fb��aZ�kq_l�khdjZs_gby�\j_f_gb�h[jZ[hldb�gZ�klZgpbyo�hlijZ\e_gby��gZagZ�
q_gby�b�\�imlb�ke_^h\Zgby��iml_f�hlijZ\e_gby�]jmaZ�k�hl^_evguf�ehdhfhlb�
\hf� ih� \u^_e_gghc� gbld_� ]jZnbdZ� eb[h� ijb� ke_^h\Zgbb� \Z]hgZ� k�
iZkkZ`bjkdbf�ih_a^hf��JZkkfhljbf�i_j\u_�^\Z�kihkh[Z�[he__�ih^jh[gh� 

 
5���Hij_^_e_gb_�gZ^[Z\db�d�lZjbnm�aZ�mkdhj_ggmx�^hklZ\dm�]jmaZ 
\�khklZ\_�]jmah\h]h�ih_a^Z 

 
KlZ\dZ�ieZlu�aZ�khdjZs_gb_�kjhdZ�^hklZ\db�]jmaZ�fh`_l mklZgZ\eb\Zlv�

ky�\�\b^_�gZ^[Z\db�d�^_ckl\mxs_fm�lZjbnm��\���� 
mkd

^

I
G ����

I
 �                                             (5.1) 

]^_� mkdI  ± ^hihegbl_evgZy�ijh\hagZy�ieZlZ�aZ�mkdhj_ggh_�ijh^\b`_gb_�]jm-

aZ��jm[��\Z].; 

^I  ± ijh\hagZy�ieZlZ�ih�^_ckl\mxs_fm�lZjbnm��jm[��\Z]� 

>hihegbl_evgZy�ieZlZ� aZ� mkdhj_ggh_�ijh^\b`_gb_� ]jmaZ�gZoh^blky�ba�
\ujZ`_gby 

� �mkd gdh ^hI � �
100

R
? ? /

§ · � �¨ ¸
© ¹

                              (5.2) 

]^_� gdh?  ± ^hihegbl_evgu_� jZkoh^u� ih� gZqZevgh-dhg_qguf� hi_jZpbyf��

jm[�� \Z].; 

� �
gdh gdh

eqf fjgdh gdh
gdh

( )
,

i i
i

j j
j

S t e t
E S t

n n
 � �
¦

¦                      (5.3) 

gdh
iS  ± qZkh\Zy�jZkoh^gZy�klZ\dZ� �^Ze__� ± QJK��jZ[hlgbdZ�� aZgylh]h� i-c�

hi_jZpb_c��hlghkbfhc�gZ�]jmah\mx�hlijZ\dm��jm[��q� 
gdh gdh,i jt t  ± ijh^he`bl_evghklv�i-c b�j-c hi_jZpbc khhl\_lkl\_ggh��q� 

gdh
jS  ± QJK�jZ[hlgbdZ�� aZgylh]h� j-c�hi_jZpb_c��hlghkbfhc�gZ� ��hlijZ\�

e_gguc�\Z]hg��jm[��q� 
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eqfe  ± jZkoh^gZy�klZ\dZ�aZ�fZg_\jh\uc�ehdhfhlb\h-qZk��jm[�� 

fjt  ± aZljZlu�\j_f_gb�gZ�^hihegbl_evgmx�fZg_\jh\mx�jZ[hlm�ih�hl[hjm 

\Z]hgh\� k�ih\ur_gghc� l_ogbq_kdhc� gZ^_`ghklvx� b� ih� \g_hq_�
j_^ghfm�\dexq_gbx�\�[eb`Zcrbc�ih_a^��q� 

n ± dhebq_kl\h�\Z]hgh\�\�hlijZ\d_; 

^h?  ± m^_evgu_�^hihegbl_evgu_�jZkoh^u�ih�^\b`_gq_kdbf�hi_jZpbyf��

jm[��\Z]Âdf� 
lj lj i_j i_j

eqf i_j
^]i ^]i ^gp ^gp ^gph ^gph

dj gh^ lj i_j
^h

( ) ( )

,

k k l l
k l

S t S t e t
S t S t S t

L L L L L
E

n

�
� � � �

 

¦ ¦

  (5.4) 

^]i ^gp ^gph, ,S S S  ± QJK�khhl\_lkl\_ggh�^hjh`gh]h�b�ih_a^gh]h�^bki_lq_jh\ b�

^_`mjgh]h�ih�hl^_e_gbx��jm[��q� 

^]i ^gp ^gph, ,t t t  ± aZljZlu�\j_f_gb�khhl\_lkl\mxsbo�dZl_]hjbc�jZ[hlgbdh\ ih�

h[_ki_q_gbx�mkdhj_ggh]h�ijh^\b`_gby�\Z]hgh\��q� 
L  ± jZkklhygb_�i_j_\hadb��df� 

djL  ± kj_^gyy�^Zevghklv�ijh[_]Z�ih�h^ghfm�^bki_lq_jkdhfm�djm�

]m��df� 

gh^L  ± kj_^gyy�^Zevghklv�ijh[_]Z�ih�h^ghfm�hl^_e_gbx��df� 
lj
kS  ± QJK�jZ[hlgbdh\��aZgyluo�k-c�hi_jZpb_c��k\yaZgghc�k�mkdh�

j_gghc�h[jZ[hldhc�ih_a^Z�kh�kjhqguf�]jmahf�gZ�l_ogbq_�
kdhc�klZgpbb� ijhoh^bfhc�[_a�i_j_jZ[hldb��jm[��q� 

i_j
lS  ± QJK�jZ[hlgbdh\��aZgyluo� l-c�hi_jZpb_c�ih�mkdhj_gghc i_�

j_jZ[hld_�khklZ\Z�kh�kjhqguf�]jmahf��jm[��q� 
lj i_j,k lt t  ± ijh^he`bl_evghklv�mdZaZgguo�\ur_�hi_jZpbc�gZ�l_ogbq_�

kdbo�klZgpbyo��q� 

i_jt  ± aZljZlu�\j_f_gb�gZ�^hihegbl_evgmx�fZg_\jh\mx�jZ[hlm�ih�

kjhqghfm�\dexq_gbx�\Z]hgZ�\�ih_a^�gh\h]h�gZagZq_gby��q� 

ljL  ± kj_^g__� jZkklhygb_� ijh[_]Z� \Z]hgZ� f_`^m� l_ogbq_kdbfb�

klZgpbyfb�[_a�i_j_jZ[hldb��df� 

i_jL  ± kj_^g__� jZkklhygb_� ijh[_]Z� \Z]hgZ� f_`^m� l_ogbq_kdbfb�

klZgpbyfb�k�i_j_jZ[hldhc��df� 
L  ± jZkklhygb_�i_j_\hadb�]jmaZ��df� 
R  ± ghjfZlb\gZy�j_glZ[_evghklv���� 
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I_j_q_gv� b� ijh^he`bl_evghklv� hi_jZpbc�� ^hihegbl_evgh� \uihegy_fuo�
ijb�hj]ZgbaZpbb�mkdhj_ggh]h�ijhke_^h\Zgby�ih_a^Z��ijb\_^_g�\�lZ[ebp_�5.1. 
 

LZ[ebpZ�5.1 ± >hihegbl_evgu_�hi_jZpbb�ijb�hj]ZgbaZpbb�mkdhj_gguo�i_j_\hahd 

<b^�jZ[hl AZljZlu�
\j_f_gb��q Bkihegbl_ev F_klh 

bkiheg_gby 
Baf_jb�
l_ev 

Hj]ZgbaZpby� b� dhhj^bgZpby�
jZ[hl� ih� mkdhj_gghfm� hlijZ\�
e_gbx� kjhqgh]h� ]jmaZ�� dhg�
ljhev�aZ�bkiheg_gb_f 

1,00 GZqZevgbd� klZg�
pbb 

KlZgpby 
hlijZ\e_�
gby 

HlijZ\dZ 

<g_hq_j_^gh_� hnhjfe_gb_� i_-
j_\hahqguo� ^hdmf_glh\� k� \g_�
k_gb_f� ijbagZdh\� ^h]h\hjgh]h�
lZjbnZ 

0,20 Lh\Zjguc�dZkkbj HlijZ\dZ 

KjhqgZy� i_j_^ZqZ� ^hdmf_glh\�
ba�lh\Zjghc�dhglhju�\�klZgpb�
hgguc� l_ogheh]bq_kdbc� p_glj�
h[jZ[hldb� ih_a^guo� ^hdmf_g�
lh\��KLP� 

0,50 Dhff_jq_kdbc�
Z]_gl 

HlijZ\dZ 

KjhqgZy� ih^]hlh\dZ� ^hdmf_g�
lh\�� jZaf_s_gb_� bo� \� hl^_ev�
ghc�k_dpbb 

0,25 GZqZevgbd�KLP HlijZ\dZ 

Dhgljhev� aZ� ^hdmf_glZfb� b�
\dexq_gb_� \Z]hgh\� \� [eb`Zc�
rbc�ih_a^ 

0,40 Hi_jZlhj�KLP HlijZ\dZ 

<g_hq_j_^ghc�hkfhlj�\Z]hgh\ 0,25 Ijb_fhk^Zlqbd <Z]hg 
>hihegbl_evgZy� ijh\_jdZ� l_o-
gbq_kdh]h� khklhygby� b� hl[hj�
\Z]hgh\ ih\ur_gghc�gZ^_`gh�
klb 

0,50 Hkfhljsbd-j_-
fhglgbd�\Z]hgh\ 

<Z]hg 

>hihegbl_evgZy� fZg_\jh\Zy�
jZ[hlZ� ih� kjhqghfm� \dexq_�
gbx�\Z]hgh\�\�ih_a^ 

0,70 ± ± 

Hi_jZlb\gh_� ke_`_gb_� aZ� ijh�
^\b`_gb_f� ih_a^Z� kh� kjhqguf�
]jmahf��ijbgylb_�f_j�d�\Z]hgm��
h[_ki_q_gb_� k\h_\j_f_ggh]h�
\u\haZ�ehdhfhlb\guo�[jb]Z^�b�
bo�kf_gu 

0,50 >hjh`guc� ^bk�
i_lq_j MijZ\e_gb_�

`_e_aghc�
^hjh]b 

± 

1,00 Ih_a^ghc�^bki_l-
q_j 

± 

0,50 >_`mjguc� ih� hl-
^_e_gbx 

Hl^_e_gb_�
`_e_aghc�
^hjh]b 

± 

Dhgljhev� aZ� k\h_\j_f_gghc�
kf_ghc� ehdhfhlb\Z�� ehdhfh�
lb\ghc�[jb]Z^u�b�khdjZs_gb_f�
\j_f_gb� ijhklhy� ih_a^Z� gZ�
klZgpbb 

0,25 GZqZevgbd� klZg�
pbb L_ogbq_�

kdZy�klZg�
pby� 

ijhoh^bfZy�
[_a�i_j_jZ�
[hldb 

± 

Hj]ZgbaZpby�ijb_fZ�b�hlijZ\�
e_gby� ih_a^Z�� kf_gu� ehdhfh�
lb\Z�b�[jb]Z^u 

0,50 >_`mjguc� ih�
klZgpbb 

± 
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HdhgqZgb_�lZ[ebpu���� 

<b^�jZ[hl AZljZlu�
\j_f_gb��q Bkihegbl_ev F_klh 

bkiheg_gby 
Baf_jb�
l_ev 

Hj]ZgbaZpby� b� dhhj^bgZpby�
jZ[hl� ih� mkdhj_gghc� h[jZ[hl�
d_� \Z]hgh\� b� \g_hq_j_^ghfm�
\dexq_gbx� \� ih_a^� gh\h]h�
gZagZq_gby 

0,25 GZqZevgbd� klZg�
pbb 

L_ogbq_�
kdZy�klZg�
pby� 

ijhoh^bfZy 
k�i_j_jZ�
[hldhc 

± 

Dhgljhev� aZ� ihemq_gb_f�� h[�
jZ[hldhc� b� i_j_^Zq_c� ^hdm�
f_glh\ 

0,50 GZqZevgbd�KLP ± 

H[jZ[hldZ�^hdmf_glh\ 0,50 Hi_jZlhj�KLP ± 
>hihegbl_evgZy� fZg_\jh\Zy�
jZ[hlZ� ih� kjhqghfm� \dexq_�
gbx� \Z]hgh\� \� ih_a^� gh\h]h�
gZagZq_gby 

0,50 ± ± 

 
5.2 Hij_^_e_gb_�klZ\hd�ieZlu�ijb�i_j_\had_�kjhqghc�hlijZ\db 
k�hl^_evguf�ehdhfhlb\hf 

 
M\_ebq_gb_�fZjrjmlghc�kdhjhklb�fh`_l�^hklb]Zlvky�aZ�kq_l�i_j_\hadb�

]jmah\hc�hlijZ\db�k�hl^_evguf��ki_pbZevgh�\u^_e_gguf�ehdhfhlb\hf�`_�
e_aghc�^hjh]b��ke_^mxsbf�ih�kh[kl\_gghc�gbld_�]jZnbdZ� 
<�wlhf�kemqZ_�^hihegbl_evgh�d�ieZl_�ih�^_ckl\mxs_fm�lZjbnm�\abfZ_l�

ky�ieZlZ�aZ�dZ`^uc�ih_a^h-df� 
ehd
mkd ^ idfI I �L / �                                           (5.5) 

]^_� idfL  ± lZjbn�aZ�ih_a^h-df��hij_^_ey_fuc�ih�nhjfme_ 

idf idf 1 ,
100

R
L ?

§ · �¨ ¸
© ¹

                                        5.6) 

idf?  ± k_[_klhbfhklv�h^gh]h�ih_a^h-df��dhlhjZy�ijb�i_j_\hadZo�\�\Z]h�

gZo� i_j_\haqbdZ� hij_^_ey_lky� gZ� hkgh\Zgbb�f_lh^Z� _^bgbqguo�
jZkoh^guo�klZ\hd�ke_^mxsbf�h[jZahf� 

� � � �\q mkd eq [jq [j ml ml
idf \df mkd edf ldf

mq 10000

_ P P _ _ N _ 1
? H P P _ H

Q

� � � § ·
 � � � � � u¨ ¸

© ¹
 

� �� �e kl mkd ,J J P Pu � �                                                                            (5.7) 

\dfe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�\Z]hgh-dbehf_lj��jm[��\Z]Âdf� 

m  ± kj_^g__�dhebq_kl\h�\Z]hgh\�\�khklZ\_�ih_a^Z��\Z]�; 

mkdm  ± dhebq_kl\h�\Z]hgh\�\�kjhqghc�hlijZ\d_��i_j_\habfhc�k�hl^_evguf�

ehdhfhlb\hf��\Z]�� 

\qe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�\Z]hgh-qZk��jm[��\Z]Âq� 
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eqe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�ehdhfhlb\h-qZk��jm[��ehdÂq� 

[jqe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�[jb]Z^h-qZk�ih_a^guo�[jb]Z^��jm[�� 

[jb]Z^h-q� 

[jk  ± dhwnnbpb_gl��mqblu\Zxsbc�^hihegbl_evgh_�\j_fy�jZ[hlu�ih_a^�

ghc�[jb]Z^u�gZ�ijb_f�b�k^Zqm�ih_a^Z� 

mqQ  ± kj_^gyy�mqZkldh\Zy�kdhjhklv�^\b`_gby�ih_a^h\��df�q� 

edfe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�ehdhfhlb\h-dbehf_lj��jm[��ehdÂdf� 

mle  ± _^bgbqgZy� jZkoh^gZy� klZ\dZ� aZ� dbeh]jZff� mkeh\gh]h� lhieb\Z, 

jm[�� d]� 

mlN  ± ghjfZlb\guc�jZkoh^�mkeh\gh]h�lhieb\Z�\�jZkq_l_�gZ�������lhggh-

dbehf_ljh\�[jmllh��d]������ lÂdf� 

ldfe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�lhggh-dbehf_lj�[jmllh��jm[��lÂdf� 

eP  ± fZkkZ�[jmllh�ehdhfhlb\Z��l� 

klP  ± kj_^gyy�klZlbq_kdZy�gZ]jmadZ�\Z]hgZ��l� 

NhjfmeZ��5����khhl\_lkl\m_l�jZkq_lm�ijb�l_ieh\hc�ly]_��<�kemqZ_ jZkq_�
lZ�ijb�we_dljbq_kdhc�ly]_�bkihevamxlky�khhl\_lkl\mxsb_�wlhfm�\b^m�ly]b�
_^bgbqgu_�jZkoh^gu_�klZ\db��klZlbklbq_kdb_�ihdZaZl_eb�b�ghjfZlb\�jZkoh�
^Z�we_dljhwg_j]bb� 
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6 J:KQ?L�J:AF?JH<�KDB>HD�K�L:JBNH< 
IJB�J:AEBQGUO�MKEH<BYO 

 
Kdb^dZ�k�lZjbnZ�fh`_l�[ulv�ij_^hklZ\e_gZ�aZ�kq_l� 
���jZagbpu�f_`^m�^hoh^Zfb�hl�lZjbnh\�b�^hoh^Zfb��jZkkqblZggufb�bk�

oh^y�ba�k_[_klhbfhklb�b�^himklbfh]h�mjh\gy�j_glZ[_evghklb; 
���kgb`_gby�k_[_klhbfhklb�ijb�m\_ebq_gbb�h[t_fZ�i_j_\hahd�]jmah\� 
���m\_ebq_gby�ijb[ueb��h[mkeh\e_gghc�jhklhf�h[t_fh\�i_j_\hahd� 
��� dhfi_gkZpbb� ]hkm^Zjkl\hf� qZklb� jZkoh^h\� �kh^_j`Zgb_� ihklhygguo�

mkljhckl\��ij_^hklZ\e_gb_�gZeh]h\uo�ev]hl�b�l��i��� 
JZaf_j�kdb^db�k�lZjbnZ�^ey�klbfmebjh\Zgby�m\_ebq_gby�h[t_fZ�i_j_\hahd�

ke_^m_l�jZkkqblu\Zlv�^ey�mkeh\bc�i_j_\hahd�\�l_q_gb_�hij_^_e_ggh]h�i_jbh�
^Z��gZijbf_j��]h^Z���Bkoh^gufb�^Zggufb�^ey�mklZgh\e_gby�jZaf_jZ�kdb^db�\�
aZ\bkbfhklb�hl�h[t_fZ�ij_^ty\e_ggh]h�d�i_j_\had_�]jmaZ�y\eyxlky� 

± \_ebqbgZ�ijh\haghc�ieZlu�kh]eZkgh�^_ckl\mxsbf�lZjbnguf�klZ\dZf 

l(K ��  
± \_ebqbgZ�ihklhygguo�b�i_j_f_gguo�aZljZl��k\yaZgguo�k�i_j_\hadZfb�\�

[Zah\hf�]h^m� 
± mjh\_gv� j_glZ[_evghklb� ]jmah\uo� i_j_\hahd� gZ� ieZgh\uc� i_jbh^�

( /100),r R  Z�lZd`_�mjh\_gv�j_glZ[_evghklb��keh`b\rbcky�\�[Zah\hf�i_�

jbh^_�b�mql_gguc�ijb�jZkq_l_�[Zah\hc�lZjbnghc�klZ\db� [ [( /100).r R  
Ijb� hij_^_e_gbb� kdb^db� k� lZjbnZ� \hafh`gu� ke_^mxsb_� \ZjbZglu� ba�

f_g_gby�]jmahh[hjhlZ�\�ieZgh\hf�i_jbh^_�ih�hlghr_gbx�d�[Zah\hfm��m\_�
ebqb\Z_lky��mf_gvrZ_lky��hklZ_lky�ihklhygguf��Ijb�wlhf�lZjbn�\�jZkq_lZo�
fh`_l�[ulv� aZ^Zg�beb�jZkkqblu\Zlvky�� Z� k_[_klhbfhklv�fh`_l�jZkkfZljb�
\Zlvky�dZd�ihegZy��lZd�b�lhevdh�__�aZ\bkysZy�qZklv� 

 
6.��JZkq_l�jZaf_jZ�kdb^db�k�lZjbnZ�ijb�ihklhygghf�h[t_f_�i_j_\hahd 

 
JZkkfhljbf�g_kdhevdh�kblmZpbc� 
Z��lZjbn�aZ^Zg, k_[_klhbfhklv�ihegZy. <�wlhf�kemqZ_�k_[_klhbfhklv�\�

ieZgh\hf�i_jbh^_� iK  jZ\gZ�k_[_klhbfhklb�\�[Zah\hf�i_jbh^_� [K �  lZd�dZd�
h[t_f�i_j_\hahd�g_�baf_gy_lky� 

>himklbfZy�lZjbngZy�klZ\dZ�\�ieZgh\hf�i_jbh^_� ^hi
lK  bkoh^y�ba�aZ^Zg�

gh]h�mjh\gy�j_glZ[_evghklb�[m^_l�hij_^_eylvky�ih�nhjfme_ 
^hi
l [K K �� ��r �                                              (6.1) 
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AZ^ZggZy� lZjbngZy� klZ\dZ�\�[Zah\hf�i_jbh^_� a
lK  g_� aZ\bkbl�hl�h[t_fZ�

i_j_\hahd�]jmah\��<�k\yab�k�wlbf��_keb� a ^hi
l lK K �!  lh�fh`gh�ij_^hklZ\blv�

kdb^dm�\�jZaf_j_ 
a ^hi

[l l
a a
l l

K �� �K K
1 ;

K K

r
S

��
  �                                    (6.2) 

[��lZjbn�jZkkqblu\Z_lky, k_[_klhbfhklv�ihegZy. >himklbfZy�lZjbn�
gZy�klZ\dZ�\�ieZgh\hf�i_jbh^_�hij_^_ey_lky�ih�nhjfme_� �6�����Z�jZkq_lgh_�

agZq_gb_�lZjbnZ�\�[Zah\hf�i_jbh^_� j
lK  \�wlhf�kemqZ_�hij_^_ey_lky�ih�nhj�

fme_ 
j
l [ [K K �� ��r �                                             (6.3) 

Kdb^dZ�k�lZjbnZ�\�^heyo�_^bgbp 
j ^hi
l l

j
[l

K K 1
1 ;

1K

r
S

r

� �
  �

�
                                    (6.4) 

\��lZjbn�aZ^Zg, dhfi_gkbjm_lky�lhevdh�aZ\bkysZy�qZklv�k_[_klhbfh�
klb�[_a�ijb[ueb. <�^Zgghc�kblmZpbb�^himklbfZy�^hoh^gZy�klZ\dZ�`_e_aghc�
^hjh]b 

^hi
l [ aK K � �                                                (6.5) 

]^_� a�  ± ^hey�aZ\bkysbo�jZkoh^h\� 

Kdb^dZ�gZoh^blky�ba�khhlghr_gby 
a ^hi ^hi
l l l

a a
l l

K K K
1 ;

K K
S

�
  �                                      (6.6) 

]�� lZjbn� jZkkqblu\Z_lky, dhfi_gkbjm_lky� lhevdh� aZ\bkysZy� qZklv�
k_[_klhbfhklb�[_a�ijb[ueb. JZkq_lgh_�agZq_gb_�lZjbnZ�\�[Zah\hf�i_jbh^_�
b�^himklbfZy�^hoh^gZy�klZ\dZ�\�ieZgh\hf�i_jbh^_�hij_^_eyxlky� khhl\_l�
kl\_ggh�ih�nhjfmeZf��6����b��6�����Z�kdb^dZ�k�lZjbnZ�hij_^_ey_lky�ba�khhl�
ghr_gby 

j ^hi
[ al l

j
l

1 �K K
.

1K [

r
S

r

� ��
  

�
                                   (6.7) 

 
6���MklZgh\e_gb_�kdb^db�k�lZjbnZ�ijb�m\_ebq_gbb�h[t_fZ�i_j_\hahd 
 
>ey�kjZ\g_gby�jZkkfhljbf�l_�`_�kblmZpbb��qlh�b�\�i. 6.1: 
Z��lZjbn�aZ^Zg, k_[_klhbfhklv�ihegZy. <�^Zgghc�kblmZpbb�ij_^iheZ]Z�

_lky��qlh�k_[_klhbfhklv�\�ieZgh\hf�i_jbh^_� iK  hlebqZ_lky�hl�k_[_klhbfh�

klb�\�[Zah\hf�i_jbh^_� [K  \\b^m�baf_g_gby�h[t_fZ�i_j_\hahd� 
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K_[_klhbfhklv�\�ieZgh\hf�i_jbh^_�ijb�baf_gb\r_fky�h[t_f_�i_j_\hahd�
[m^_l�hij_^_eylvky ih�nhjfme_ 

i [ a
1

K K � � � �
1 k

ª º§ · � �¨ ¸« »�© ¹¬ ¼
                                    (6.8) 

]^_�k ± baf_g_gb_�h[t_fZ�i_j_\hahd�\�^heyo�_^bgbpu� 
>himklbfh_� agZq_gb_� lZjbnghc� klZ\db� \� ieZgh\hf� i_jbh^_� k� mq_lhf�

j_glZ[_evghklb�gZoh^blky�ih�nhjfme_ 

� � � �^hi
l i [ a

1
K K � K � � � � �

1
r r

k

ª º§ · �  � � �¨ ¸« »�© ¹¬ ¼
                 (6.9) 

Lh]^Z�kdb^dZ�k�lZjbnZ�gZoh^blky�ba�khhlghr_gby 

� �
� �

a ^hi
a[l l

a a
l l

1 1 �KK K
 1 1 ;

1K K

k
S r

k

§ ·� ��
  � �¨ ¸¨ ¸�© ¹

               (6.10) 

[��lZjbn�jZkkqblu\Z_lky, k_[_klhbfhklv�ihegZy. JZkq_lgh_�agZq_gb_�
lZjbnZ��bkoh^y�ba�[Zah\hc�k_[_klhbfhklb��hij_^_ey_lky�ih�nhjfme_��6�����Z�
^himklbfh_�agZq_gb_�lZjbnghc�klZ\db�\�ieZgh\hf�i_jbh^_�k�mq_lhf�baf_�
g_gby�h[t_fh\�i_j_\hahd�± ih�nhjfme_� �6�����Lh]^Z�kdb^dZ�k�lZjbnZ�[m^_l�
jZkkqblu\Zlvky�ke_^mxsbf�h[jZahf� 

� �j ^hi
al l

j
[l

1 1 �K K 1
 1 ;

1 1K

k r
S

k r

� �� �
  �

� �
                    (6.11) 

\��lZjbn�aZ^Zg, dhfi_gkbjm_lky�lhevdh�aZ\bkysZy�qZklv�k_[_klhbfhklb�
[_a�ijb[ueb��K�m\_ebq_gb_f�h[t_fZ�i_j_\hahd�ijb�ihklhygguo�jZkoh^Zo�aZ�
\bkysZy� qZklv� k_[_klhbfhklb� i_j_\hadb� ]jmah\� kgb`Z_lky�� >himklbfZy� lZ�
jbngZy�klZ\dZ�ijb�baf_g_gbb�h[t_fh\�b�dhfi_gkZpbb lhevdh�aZ\bkys_c�qZ�
klb�k_[_klhbfhklb�[m^_l�jZkkqblu\Zlvky�ih�nhjfme_ 

^hi
l i a [ a a

1
K K � K � � � � �

1 k

ª º§ ·  � �¨ ¸« »�© ¹¬ ¼
                      (6.12) 

Kdb^dZ�k�lZjbnZ�\�wlhf�kemqZ_�gZoh^blky�ba�khhlghr_gby��6.6); 
]��lZjbn�jZkkqblu\Z_lky, dhfi_gkbjm_lky�lhevdh�aZ\bkysZy�qZklv�k_�

[_klhbfhklb�[_a�ijb[ueb. JZkq_lgh_� agZq_gb_�lZjbnZ�\�[Zah\hf�i_jbh^_�b�
^himklbfZy�^hoh^gZy�klZ\dZ�\�ieZgh\hf�i_jbh^_�hij_^_eyxlky�khhl\_lkl\_g�
gh�ih�nhjfmeZf��6����b��6������Z�nhjfmeZ�^ey�jZkq_lZ�kdb^db�k�lZjbnZ�ijbf_l�
\b^ 

� �j ^hi
a al l

j
[l

1 1 � �K K
 1 .

1 1K

k
S

k r

§ ·� ��
  �¨ ¸¨ ¸� �© ¹

                     (6.13) 
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7 J:KQ?L�KDB>DB�K�L:JBN:�IJB�I?J?<HAD?�=JMAH< 
HLIJ:<BL?EVKDBFB�F:JRJML:FB 

 
>Zgguc� \b^� kdb^hd� ijbf_gy_lky� gZ� `_e_aguo� ^hjh]Zo� fgh]bo� kljZg��

ijbq_f� jZaf_j� bo� g_h^bgZdh\��GZijbf_j�� \h�NjZgpbb� jZaf_j� kdb^db� kh�
klZ\ey_l�hl�����^h���������\�=_jfZgbb�± hl���^h������\�aZ\bkbfhklb�hl�fZkku�
g_llh�fZjrjmlghc�hlijZ\db�b�hl�aZjZg__�h]h\hj_ggh]h�dhebq_kl\Z�b�j_]m�
eyjghklb� nhjfbjh\Zgby� fZjrjmlh\�� GZb[hevrbc� jZaf_j� kdb^db� ij_^h�
klZ\ey_lky� ijb� _`_^g_\ghf� ij_^ty\e_gbb� ]jmaZ� d� i_j_\had_� \� knhjfbjh�
\Zgghf� fZjrjml_�� <� KR:� jZaf_ju� kdb^hd� kh]eZkh\u\Zxlky� hl^_evgh� k�
dZ`^uf�]jmahhlijZ\bl_e_f�\�dhgljZdlZo� 
>ey� fgh]bo� fZkkh\uo� ]jmah\� fZjrjmlbaZpby� y\ey_lky� ©ghjfZevgufª�

kihkh[hf�hj]ZgbaZpbb�i_j_\hahd�b�ijbf_gy_lky�ihklhyggh��<�wlbo�mkeh\byo�
kdb^dm� ke_^m_l� ij_^hklZ\eylv� aZ� ^hihegbl_evgh� knhjfbjh\Zggu_� ijyfu_�
fZjrjmlu�� Djhf_� lh]h�� khdjZs_gb_� jZkoh^h\� ^ey� h[hkgh\Zgby� jZaf_jZ�
kdb^db�gZb[he__�ijZ\bevgh�jZkkqblu\Zlv�bkoh^y�ba�dhgdj_lguo�mkeh\bc�b�
l_ogheh]bb�dZd�fZjrjmlguo��lZd�b�g_fZjrjmlguo�i_j_\hahd� 
FZdkbfZevgh� ^himklbfZy� \_ebqbgZ� kdb^db� k� lZjbnZ�� ��� gZoh^blky� ba�

khhlghr_gby 

l l l? � & F�S R ' �                                          (7.1) 

]^_� l?'  ± khdjZs_gb_� wdkiemZlZpbhgguo� jZkoh^h\� \� qZklb�� hlghkbfhc� gZ�
lZjbn, \� j_amevlZl_� fZjrjmlbaZpbb� \� jZkq_l_� gZ� h^bg� \Z]hg�
fZjrjmlgh]h�ih_a^Z��^_g��_^��\Z]�; 

lC  ± ijh\hagZy�ieZlZ�ih�iheghfm�lZjbnm��^_g��_^��\Z]�� 

F  ± g_mklhcdZ aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ��hij_^_ey_fZy dZd�kj_^�
gbc�ijhp_gl�hl�h[s_c�ijhkjhqdb� 

<ujZ`_gb_�^ey� l?'  bf__l�\b^ 

l i \ mi m\ ^ i_j ie? ? ? ? ? ? ? ? �'  ' �' �' �' �' �' �'               (7.2) 

]^_� i \? � ?' '  ± khdjZs_gb_�wdkiemZlZpbhgguo�jZkoh^h\�gZ�klZgpbb�ijbfudZ�
gby�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��gZ� dhlh�
jhf� hkms_kl\ey_lky� ih]jmadZ b� ijbfudZgb_ imlb� \u]jmadb�
khhl\_lkl\_ggh� 

mi�m\�?'  ± khdjZs_gb_�jZkoh^h\�\�k\yab�k�mf_gvr_gb_f�dhebq_kl\Z�k[hj�

guo��\u\haguo��ih_a^h\�khhl\_lkl\_ggh�gZ�mqZkldZo�ih]jmadb�
b�\u]jmadb� 
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^?'  ± khdjZs_gb_�jZkoh^h\�gZ�l_ogbq_kdbo�klZgpbyo�\�imlb�ke_^h�

\Zgby�fZjrjmlZ� 

i_j?'  ± m\_ebq_gb_� jZkoh^h\� \� k\yab� k� ^hihegbl_evghc� fZg_\jh\hc�

jZ[hlhc�gZ�klZgpbyo�i_j_ehfZ�\_kh\uo�ghjf�fZjrjmlZ� 

ie?'  ± ieZlZ�aZ�ihevah\Zgb_�\Z]hgZfb�^jm]bo�`_e_aguo�^hjh]� 

<_ebqbgZ� i?'  hij_^_ey_lky�\�aZ\bkbfhklb�hl�l_ogheh]bq_kdbo�hkh[_g�
ghkl_c� 
Z��klZgpby�ijbfudZgby�y\ey_lky�ijhf_`mlhqghc b�hlijZ\db�\u\haylky�

gZ�[eb`Zcrmx�l_ogbq_kdmx�klZgpbx�k[hjgufb�ih_a^Zfb��<�wlhf�kemqZ_ 
i_j f i_j

i i_j n f j i_j ijbp ijbp eqfn? � � � � � � �
j j j

t m t m t m t m e'  � � �            (7.3) 

]^_� i_jnt  ± aZljZlu�\j_f_gb��ijboh^ysb_ky�gZ�fZg_\jh\mx�jZ[hlm�ijb�nhj�

fbjh\Zgbb� i_j_^Zqb� �i_j_^Zlhqgh]h� ih_a^Z�� k� imlb g_h[s_]h�
ihevah\Zgby gZ�klZgpbx�ijbfudZgby��q� 

i_j j
m  ± dhebq_kl\h� \Z]hgh\�fZjrjmlbabjm_fh]h� gZagZq_gby� \� i_j_^Zq_�

�ijb�mkeh\bb�g_fZjrjmlghc�hlijZ\db�� 
f
nt  ± aZljZlu�\j_f_gb�gZ�nhjfbjh\Zgb_�fZjrjmlZ��q� 

fm  ± khklZ\�fZjrjmlgh]h�ih_a^Z��\Z]�� 
i_j
jt  ± aZljZlu�\j_f_gb�gZ�jZknhjfbjh\Zgb_�i_j_^Zqb��q� 

ijbpt  ± aZljZlu�\j_f_gb�gZ�h^gm�ijbp_idm�d�k[hjghfm�ih_a^m��q� 

ijbp j
m  ± kj_^gyy� \_ebqbgZ� ]jmiiu�\Z]hgh\�fZjrjmlbabjm_fh]h�gZagZq_�

gby��ijbp_iey_fh]h�d�k[hjghfm�ih_a^m��\Z]�� 

eqfe  ± jZkoh^gZy�klZ\dZ�gZ���ehdhfhlb\h-qZk�fZg_\jh\hc�jZ[hlu��^_g��_^�� 
[��klZgpby�ijbfudZgby�y\ey_lky�l_ogbq_kdhc��Lh]^Z 

i_j f i_j l
i i_j n f j i_j n l eqfn? � � � � � � �

j j
t m t m t m t m e'  � � �                 (7.4) 

l
nt  ± kj_^g__�\j_fy�nhjfbjh\Zgby�g_fZjrjmlgh]h�ih_a^Z�gZ�^Zgghc�l_o�

gbq_kdhc�klZgpbb��q� 

lm  ± kj_^gbc�khklZ\�g_fZjrjmlgh]h�ih_a^Z��\Z]� 

AgZq_gb_� \?'  gZoh^blky�\� aZ\bkbfhklb�hl�klZgpbb�ijbfudZgby�`_e_a�
gh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby: 
Z��klZgpby�ijbfudZgby�y\ey_lky�ijhf_`mlhqghc��<�wlhf�kemqZ_� 
± ijb�ijb[ulbb�g_fZjrjmlguo�hlijZ\hd�\�k[hjguo�ih_a^Zo 

\ hlp eqf hlp? � �
j

t e m'                                         (7.5) 

]^_� hlpt  ± ijh^he`bl_evghklv�fZg_\jh\hc�jZ[hlu�gZ�h^gm�hlp_idm�]jmiiu�

\Z]hgh\��q� 

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

www.adultpdf.com


71 
 

hlp j
m  ± kj_^gyy�\_ebqbgZ�]jmiiu�\Z]hgh\�fZjrjmlbabjm_fh]h�gZagZq_gby��

hlp_iey_fhc�hl k[hjgh]h�ih_a^Z��\Z]�� 
± ijb�ijb[ulbb�g_fZjrjmlguo�hlijZ\hd� \� \u\haguo�ih_a^Zo��jZknhj�

fbjh\u\Z_fuo�gZ�klZgpbb�\u]jmadb� 
\

\ j eqf \? � �t e m'                                            (7.6) 

\
jt  ± \j_fy�jZknhjfbjh\Zgby�\u\hagh]h�ih_a^Z�gZ�^Zgghc�klZgpbb��q� 

[��klZgpby�ijbfudZgby�y\ey_lky�l_ogbq_kdhc: 
l

\ j eqf l? � �t e m'                                            (7.7) 

l
jt  ± kj_^g__�\j_fy�jZknhjfbjh\Zgby�g_fZjrjmlgh]h�ih_a^Z�gZ�^Zgghc 

l_ogbq_kdhc�klZgpbb��q� 
?keb�gZ�mqZkld_�g_l�h^bghqgh]h�ijh[_]Z�ehdhfhlb\h\��\_ebqbgZ� mi�m\�?'  

gZoh^blky�ba�khhlghr_gby 

mi�m\� k[ k[ f f [jq eqf k[ f edf? �L � L � �� � � � � � �m m e e L m L m ec c'  � � � �       (7.8) 

]^_� k[L  ± h[s__�\j_fy�^\b`_gby�k[hjgh]h�beb�\u\hagh]h�ih_a^Z�ih�\k_fm�
mqZkldm��q� 

k[m  ± dhebq_kl\h�\Z]hgh\�\�k[hjghf�beb�\u\haghf�ih_a^_��\Z]�� 

fLc  ± h[s__�\j_fy�^\b`_gby�k[hjgh]h�beb�\u\hagh]h�ih_a^Z�^ey�fZjr�
jmlZ hl�klZgpbb�ih]jmadb�^h�i_j\hc�l_ogbq_kdhc�klZgpbb��hl�l_o�
gbq_kdhc�klZgpbb�^h�klZgpbb�\u]jmadb���q� 

[jqe  ± jZkoh^gZy�klZ\dZ�aZ���qZk�jZ[hlu�ih_a^guo�ehdhfhlb\guo�[jb]Z^��

^_g��_^�� 

eqfe  ± jZkoh^gZy�klZ\dZ�aZ���qZk�jZ[hlu�ehdhfhlb\Z��^_g��_^�� 
L  ± ijhly`_gghklv�\k_]h�mqZkldZ��df� 

Lc  ± jZkklhygb_�hl�klZgpbb�ih]jmadb�^h�i_j\hc�l_ogbq_kdhc�klZgpbb�
�beb�hl�l_ogbq_kdhc�klZgpbb�^h�klZgpbb�\u]jmadb���df� 

edfe  ± jZkoh^gZy�klZ\dZ�aZ���ehdhfhlb\h-dbehf_lj�f_`ih_a^gh]h�ijh[_�
]Z�ih_a^guo�ehdhfhlb\h\��^_g��_^� 

AgZq_gb_� ^?'  gZoh^blky�ih�nhjfme_ 

jn
^ eqf

1
? �

n i

i i

t
e

m 
'  ¦                                        (7.9) 

]^_� n  ± dhebq_kl\h�ihimlguo�l_ogbq_kdbo�klZgpbc��]^_�jZknhjfbjh\u\Zxl�
ky�khklZ\u k�^Zggufb�\Z]hgZfb� 

jnit  ± kj_^gyy� ijh^he`bl_evghklv� fZg_\jh\hc� jZ[hlu� ih� jZknhjfbjh\Z�

gbx-nhjfbjh\Zgbx�khklZ\Z�gZ�i-c�ihimlghc�l_ogbq_kdhc�klZgpbb��q� 

im  ± kj_^gbc�khklZ\�i_j_jZ[Zlu\Z_fh]h�ih_a^Z�gZ�i-c�klZgpbb� 
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<_ebqbgZ� i_j?'  hij_^_ey_lky�ba�mjZ\g_gby 

i_j
i_j eqf

1 f

? �
k i

i

t
e

m 
'  ¦                                       (7.10) 

]^_� i_jit  ± ijh^he`bl_evghklv�fZg_\jh\hc� jZ[hlu� ih� baf_g_gbx� \_kh\hc�

ghjfu�gZ�k-c�klZgpbb��q� 
Kh]eZkgh�i� ����MklZ\Z�`_e_agh^hjh`gh]h�ljZgkihjlZ�h[s_]h�ihevah\Z�

gby�[16] aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ�`_e_agZy�^hjh]Z�mieZqb\Z_l�ihemqZl_�
ex�g_mklhcdm�\�jZaf_j_�����hl�ijh\haghc�ieZlu aZ�dZ`^uc�^_gv�ijhkjhqdb��
gh�g_�[he__������ijh\haghc�ieZlu� 
GhjfZlb\guc� kjhd� ^hklZ\db� \� khhl\_lkl\bb� k� KF=K� hij_^_ey_lky� ih�

nhjfme_ 

ghjf ^hiL � � �L tQ � �¦                                  (7.11) 

]^_�Q  ± ghjfZlb\gZy�kdhjhklv�^hklZ\db�]jmaZ�� 200Q   df�kml� 

^hit¦  ± ijhqb_�\b^u�ghjfZlb\guo�aZ^_j`_d��\uiheg_gb_�lZfh`_gguo�b�^jm]bo�

ijZ\be��baf_g_gb_�^h]h\hjZ�i_j_\hadb�b�^j���� ^hi 12t  ¦  q������kml�� 

Kjhd�^hklZ\db�]jmaZ�y\ey_lky�ghjfZevgh�jZkij_^_e_gghc�kemqZcghc�\_eb�
qbghc��>ey ghjfZevgh]h�aZdhgZ�jZkij_^_e_gby�fZdkbfZevguc�kjhd�^hklZ\db�
]jmaZ�hij_^_ey_lky�ba�khhlghr_gby� max ghjfL L �1� �  ]^_� 1  ± kj_^g__�d\Z^jZ�

lbq_kdh_� hldehg_gb_� hl� ghjfZlb\gh]h� kjhdZ� ^hklZ\db�� ghjf1 ���L �  Ihke_�

ij_h[jZah\Zgbc�ihemqbf� max ghjfL �L|  �jbkmghd�7.1). 

 

1J 2J 3J 4J 5J

�L�f

^LLghjf�����+1     +2     +3    +4    +5
 

Jbkmghd�7.1 ± Iehlghklv�nmgdpbb�jZkij_^_e_gby�kjhdZ�^hklZ\db�]jmaZ 
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>ey�\uqbke_gby�kj_^g_]h�\j_f_gb�ijhkjhqdb�g_h[oh^bfh�gZclb�\_jhylgh�
klb� iP  ijhkjhqdb�gZ� 1...5i   kmlhd��l� _��ihiZ^Zgby�kjhdZ�^hklZ\db�\�hij_^_�

e_gguc� bgl_j\Ze� \hafh`guo� agZq_gbc�� gZijbf_j�� \� bgl_j\Ze� ghjf(L �  

ghjfL ���� ghjf ghjf(L �� L ��� �  b�l� ^��<ujZabf�\_jhylghklv�ihiZ^Zgby�kjhdZ�

^hklZ\db�gZ�mqZklhd�q_j_a�klZg^Zjlgmx�nmgdpbx�jZkij_^_e_gby�N� ��it  khhl�
\_lkl\mxsmx� ijhkl_cr_fm� ghjfZevghfm� aZdhgm� b� k� ihfhsvx� agZq_gbc�
nmgdpbb�N� �it  ijb� ( )/1it x m �  gZc^_f�khhl\_lkl\mxsb_�\_jhylghklb��AgZy�
\_jhylghklb� ijhkjhqdb� gZ� hij_^_e_ggh_� dhebq_kl\h� kmlhd�� jZkkqblu\Z_lky�
kj_^g__�agZq_gb_�g_mklhcdb�aZ�ijhkjhqdm��\ujZ`_ggh_�\�ijhp_glZo� 

Ijbf_j 7.1. JZkkqblZlv� kdb^dm� k� lZjbnZ� aZ� hlijZ\bl_evkdmx�fZjrjmlbaZpbx�
�jZg__�\Z]hgu�i_j_\habebkv�g_�\�fZjrjmlguo�ih_a^Zo�� 

I_j_\hadZ� fZjrjmlbabjm_lky� gZ� jZkklhygb_ 880L   df�� Ih]jmadZ� b� \u]jmadZ�
hkms_kl\eyxlky�gZ�ih^t_a^guo�imlyo��h[kem`b\Z_fuo�ehdhfhlb\hf�`_e_aghc�^hjh]b��
Dhebq_kl\h� \Z]hgh\� \� ]jmii_� ijb� g_fZjrjmlghc� hlijZ\d_ i_j 20m   \Z]��� khklZ\�

fZjrjmlgh]h� ih_a^Z� f 60m   \Z]., l f.m m  KlZgpbb� ijbfudZgby� iml_c g_h[s_]h�

ihevah\Zgby ih]jmadb� b� \u]jmadb� y\eyxlky� l_ogbq_kdbfb�� ijh^he`bl_evghklb� \u�
iheg_gby�fZg_\jh\hc�jZ[hlu�khklZ\eyxl��gZ�nhjfbjh\Zgb_�i_j_^Zqb�k�imlb g_h[s_]h�

ihevah\Zgby gZ�klZgpbx�ijbfudZgby� i_j
n 0,17t   q��gZ�ijbp_idm ]jmiiu�d�k[hjghfm�

ih_a^m� ijbp 0,2t   q�� gZ�nhjfbjh\Zgb_�fZjrjmlZ� f
n 0,7t   q� i_j

j 0,2t   q�� l
j 1t   q� 

FZg_\jh\Zy� jZ[hlZ� \uihegy_lky� ehdhfhlb\hf� `_e_aghc� ^hjh]b�� ijbp i_j;m m  

eqf 92e   ^_g��_^��ehdÂq��G_fZjrjmlgZy�hlijZ\dZ�ijhoh^bl�^\_�i_j_jZ[hldb�gZ�l_ogb�

q_kdbo�klZgpbyo�± h^gm�ih�[_a]hjhqghc� jn( 1 q�t   b�h^gm�gZ�]hjhqghc� jn( 0,5 q��t   

Kj_^gyy�lZjbngZy�klZ\dZ� lK ����  ^_g��_^��\Z]���j_glZ[_evghklv�]jmah\hc�i_j_�

\hadb ± 20 % ( 1,2).R   
J _ r _ g b _ . 
KhdjZs_gb_� wdkiemZlZpbhgguo� jZkoh^h\� �\� qZklb�� hlghkbfhc� gZ� lZjbn�� \� j_�

amevlZl_�fZjrjmlbaZpbb�\�jZkq_l_�gZ�h^bg�fZjrjmlguc�\Z]hg�^ey�mkeh\bc�;_ehjmk�
kdhc�`_e_aghc�^hjh]b�ijhba\h^blky�ihwlZigh� 

1��khdjZs_gb_�wdkiemZlZpbhgguo�jZkoh^h\�gZ�l_ogbq_kdhc�klZgpbb�ijbfudZgby�
imlb g_h[s_]h�ihevah\Zgby ih]jmadb��FZjrjml�nhjfbjm_lky�ehdhfhlb\hf�`_e_a�
ghc�^hjh]b��Ijh^he`bl_evghklv�fZg_\jh\hc�jZ[hlu 

i? ����� � �� ��� � �� ��� � ��� �� ����'  � � �   ^_g��_^��\Z]�� 

2�� mf_gvr_gb_� wdkiemZlZpbhgguo� jZkoh^h\� ih� l_ogbq_kdhc� klZgpbb� ijbfudZ�
gby�imlb g_h[s_]h�ihevah\Zgby \u]jmadb�ijb� l 60m   \Z]��chklZ\bl 

\? � �� � �� ����'  �   ^_g��_^��\Z]�� 

3��khdjZs_gb_�wdkiemZlZpbhgguo�jZkoh^h\�gZ�l_ogbq_kdbo�klZgpbyo�\�imlb�ke_�
^h\Zgby�fZjrjmlh\ 

i? ��� �� ��� � ��� �� ����'  � �   ^_g��_^��\Z]�; 
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4) i_j_ehf�\_kh\uo�ghjf�\�imlb�ke_^h\Zgby�g_�hkms_kl\ey_lky��fZkkZ�fZjrjmlZ�
khhl\_lkl\m_l�mgbnbpbjh\Zgghc�\_kh\hc�ghjf_�gZ�mqZkld_�� 

5) kmffZjgh_� khdjZs_gb_� wdkiemZlZpbhgguo� jZkoh^h\� \� j_amevlZl_� fZjrjm-
lbaZpbb�\�jZkq_l_�gZ�h^bg�fZjrjmlbabjm_fuc�\Z]hg��[_a�mq_lZ�ijh\haghc�ieZlu� 

l? ���� ���� ���� ����c'  � �   ^_g��_^��\Z]�; 
6) ghjfZlb\guc�kjhd�^hklZ\db�]jmaZ�khklZ\bl 

ghjfL � ��� � ��� ��� ��� � � �  |  kml� 

<� wlhf� kemqZ_� kj_^g__� d\Z^jZlbq_kdh_� hldehg_gb_� hl� ghjfZlb\gh]h� kjhdZ� ^h�
klZ\db�khklZ\bl� 1 ��� � ��� �   kml��Z�fZdkbfZevguc�kjhd�^hklZ\db ]jmaZ�[m^_l�jZ�
\_g� maxL � � ��� ���� � �   kml; 

7) \uqbkebf�kj_^gbc�ijhp_gl�g_mklhcdb�hl�ijhkjhqdb�\�^hklZ\d_�]jmaZ��>ey�wlh�
]h�jZkkqblZ_f�\_jhylghklb�ijhkjhqdb�gZ������������b���kmlhd� 

<�j_amevlZl_�jZkq_lh\�ihemqZ_f� 
± ijb�ijhkjhqd_�gZ���kmldb� ^ ghjfL L � � � � �  �   kml��lh]^Z (7 6) /1,8 0,56,it  �   

Z�kh]eZkgh�ijbeh`_gbx�B N� � N������ ������it    b�khhl\_lkl\_ggh� 1 0,2123;P   

± ijb�ijhkjhqd_�gZ���kmlhd� ^ ghjfL L � � � � �  �   kml��lh]^Z� (8 6) /1,8 1,11,it  �   

Z�N� � N������ ������it    b�khhl\_lkl\_ggh� 2 0,3665 0,2123 0,1542;P  �   

± ijb�ijhkjhqd_�gZ�3 kmlhd� ^ ghjfL L � � � � �  �   kml��lh]^Z� (9 6) /1,8 1,67,it  �   

Z�N� � N������ ������it    b�khhl\_lkl\_ggh� 3 0,4525 0,3665 0,086;P  �   

± ijb�ijhkjhqd_�gZ�4 kmlhd� ^ ghjfL L � � � �� �  �   kml��lh]^Z� (10 6) /1,8 2,22,it  �   

Z�N� � N������ ������it    b�khhl\_lkl\_ggh� 4 0,4868 0,4525 0,0343;P  �   

± ijb�ijhkjhqd_�gZ�5 kmlhd� ^ ghjfL L � � � �� �  �   kml��lh]^Z� (11 6) /1,8 2,78,it  �   Z�

N� � N������ ������it    b� khhl\_lkl\_ggh� 5 0,4973 0,4868 0,0105;P  �   kmffZ�
\_jhylghkl_c�khklZ\bl�������� 

Ke_^h\Zl_evgh��\_jhylghklv� lh]h��qlh�rljZn� khklZ\bl� � ��� l� _��ijhkjhqdZ�\�^h�
klZ\d_�[m^_l�g_�[he__���kmlhd��jZ\gZ� 1 0,2123;P  \_jhylghklv�lh]h��qlh�rljZn�khklZ\bl�

12 ���ijhkjhqdZ�\�^hklZ\d_�k\ur_���^h���kmlhd��� 2 0,1542;P   \_jhylghklv�lh]h��qlh�

rljZn�khklZ\bl��� ���ijhkjhqdZ�\�^hklZ\d_�k\ur_���^h���kmlhd��� 3 0,086;P   \_jhyl�
ghklv� lh]h�� qlh�rljZn� khklZ\bl� �� �� �ijhkjhqdZ� \� ^hklZ\d_� k\ur_� �� ^h� �� kmlhd���

4 0,0343;P   \_jhylghklv�lh]h��qlh�rljZn�khklZ\bl��� ���ijhkjhqdZ�\�^hklZ\d_�k\ur_�

��^h���kmlhd�b�[he__���kmlhd��� � �5 5 0,5 0,0105 (0,5 0,4973) 0,0132.iP P P�  � �  � �  ¦  

Lh]^Z�kj_^gbc�ijhp_gl�g_mklhcdb�hl�h[s_c�ijhkjhqdb�khklZ\bl 
M (30% 0,0132 24% 0,0343 18% 0,086 12% 0,1542 6% 0,2123) / 0,5 11,78%; � � � � � � � � �   

8) fZdkbfZevgh� ^himklbfZy� \_ebqbgZ� kdb^db� k� lZjbnZ� ijb� mkeh\bb� khojZg_gby�
keh`b\r_]hky�mjh\gy�j_glZ[_evghklb�b�k�mq_lhf�jZkkqblZggh]h�\ur_�kj_^g_]h�ijh�
p_glZ�hl�h[s_c�ijhkjhqdb�\�^hklZ\d_�]jmaZ�b�mieZlu�khhl\_lkl\mxs_c�g_mklhcdb ± 

l 2,93 1,2 100 /1040 11,78 0,34 11,78 12,12S  � � �  �   %. 
<�^_ckl\bl_evghklb�g_�\k_�]jmahihemqZl_eb�ij_^ty\eyxl�ij_l_gabb�d�`_e_aghc�

^hjh]_�aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ��?keb�lZdbo�ihemqZl_e_c�[m^_l�������lh�j_Zev�
gZy� kj_^gyy� kdb^dZ� k� lZjbnZ� ijb� i_j_\had_� ]jmaZ� hlijZ\bl_evkdbfb� fZjrjmlZfb�
khklZ\bl� f 11,78 0,5 0,34 6,23S  � �   %.  
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8 D:EVDMEBJH<:GB?�KLHBFHKLB 
>HIHEGBL?EVGUO MKEM=� 
<UIHEGY?FUO�IH�IJHKV;:F�DEB?GLH< 

 
Klhbfhklv�ljZgkihjlguo�jZ[hl�b�mkem]�mklZgZ\eb\Z_lky�k�mq_lhf�nZdlb�

q_kdbo� aZljZl�� ijbgbfZ_fh]h� mjh\gy� j_glZ[_evghklb�� Z� lZd`_� k� mq_lhf�
mklZgh\e_gguo�\�J_kim[ebd_�;_eZjmkv�gZeh]h\�b�gZqbke_gbc�b�hij_^_ey_l�
ky�\�ke_^mxs_f�ihjy^d_� 

���jZajZ[Zlu\Z_lky�l_ogheh]bq_kdbc�ijhp_kk�hdZaZgby�mkem]b�k�^_lZeb�
aZpb_c�hi_jZpbc��\uihegy_fuo�dZ`^uf�ba�jZ[hlgbdh\��aZ^_ckl\h\Zgguo�\�
ijhp_kk_� 

��� ghjfbjm_lky� ijh^he`bl_evghklv� \uiheg_gby� hi_jZpbc� dZ`^h]h� jZ�
[hlgbdZ� 

���mklZgZ\eb\Z_lky�nhg^�hieZlu�ljm^Z�ijbqZklguo�jZ[hlgbdh\�aZ�i_jb�
h^��ij_^r_kl\mxsbc�jZkq_lghfm� 

���mklZgZ\eb\Zxlky�klZ\db�gZeh]h\�b�hlqbke_gbc�gZ� aZjZ[hlgmx�ieZlm��
ij_^mkfhlj_ggu_�aZdhgh^Zl_evkl\hf� 

���mklZgZ\eb\Z_lky�_^bgbqgZy� klhbfhklv�fZl_jbZevguo� aZljZl�b�bo�ih�
lj_[guc�h[t_f�^ey�hdZaZgby�mkem]b� 

���iml_f�kmffbjh\Zgby�aZljZl�ih�nhg^m�hieZlu�ljm^Z�b�gZqbke_gbc�gZ�
gbo�� Z� lZd`_� fZl_jbZevguo� aZljZl� hij_^_ey_lky� k_[_klhbfhklv� hdZaZgby�
mkem]b� 

��� mklZgZ\eb\Z_lky� ghjfZlb\� j_glZ[_evghklb� b� jZkkqblu\Z_lky� ihegZy�
klhbfhklv�hdZaZgby�mkem]b� 
Ijb� g_h[oh^bfhklb� \� ijhp_kk_� jZkq_lZ� mqblu\Z_lky� lZd`_� klhbfhklv�

mkem]�klhjhggbo�hj]ZgbaZpbc� 
< kemqZ_��dh]^Z�jZkq_l�klhbfhklb�mkem]�\uihegy_lky�gZ�[Za_�klZlbklbq_�

kdbo�^Zgguo�aZ�i_jbh^��ij_^r_kl\mxsbc�jZkq_lghfm��\�p_eyo�ijb\_^_gby�
mjh\gy� jZkkqblZggh]h� lZjbnZ� d� l_dms_fm� mjh\gx� aZljZl� ijbf_gy_lky� dh�
wnnbpb_gl�bg^_dkZpbb� 
<�h[s_f�kemqZ_�klhbfhklv�^hihegbl_evguo�jZ[hl� �mkem]��hij_^_ey_lky�

ih�nhjfme_ 

> @1 g fP NHL�� � A �� ��k k r � � � �                              (8.1) 

]^_�NHL  ± nhg^�hieZlu�ljm^Z�jZ[hlgbdh\�ij_^ijbylby�^hjh]b��aZljZq_ggh]h�
gZ�\uiheg_gb_�jZ[hlu�beb�hi_jZpbc�\�khklZ\_�hdZau\Z_fhc�^h�
ihegbl_evghc�mkem]b��jm[�� 
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1k  ± dhwnnbpb_gl��mqblu\Zxsbc�hlqbke_gby�\�nhg^�khpbZevghc�aZ�

sblu�gZk_e_gby�b�gZ�h[yaZl_evgh_� kljZoh\Zgb_�hl�g_kqZklguo�
kemqZ_\�gZ�ijhba\h^kl\_�b�ijhn_kkbhgZevguo�aZ[he_\Zgbc� 

gk  ± dhwnnbpb_gl�gZqbke_gby�hkgh\guo, h[sbo�^ey�\k_o�ij_^ijbylbc 

^hjh]b�b�h[s_ohayckl\_gguo�jZkoh^h\� 

fA  ± fZl_jbZevgu_�aZljZlu��k\yaZggu_�k�hdZaZgb_f�^hihegbl_evghc�

mkem]b�� aZljZlu� gZ� jZkoh^gu_�fZl_jbZeu�� we_dljhwg_j]bx�� h[�
kem`b\Zgb_�mkljhckl\�b�f_oZgbafh\��bo�l_dmsbc�j_fhgl��aZljZ�
lu� gZ� g_ijhba\h^bl_evguc� ijhklhc� \Z]hgh\�� ZfhjlbaZpby�
mkljhckl\��jm[�; 

r  ± mjh\_gv� ieZgh\hc� j_glZ[_evghklb� ijb� ijbgylhc� \_ebqbg_� j_g-
lZ[_evghklb�R \�ijhp_glZo�d�k_[_klhbfhklb��\ujZ`_gguc�\�^heyo�
_^bgbpu� 

AZljZlu�ih�nhg^m�hieZlu�ljm^Z��NHL���k\yaZggu_�k�\uiheg_gb_f�jZ[hl�
b�hi_jZpbc�\�khklZ\_�hdZau\Z_fuo mkem]��jZkkqblu\Zxlky�ih�nhjfme_ 

1
NHL AI �

n

i i
i

t
 

 ¦                                            (8.2) 

]^_� AIi  ± kj_^g_qZkh\Zy�aZjZ[hlgZy�ieZlZ�i-]h�jZ[hlgbdZ��jm[��q� 

it  ± aZljZlu�\j_f_gb� i-]h�jZ[hlgbdZ gZ�\uiheg_gb_�_]h�jZ[hl�b�hi_�

jZpbc�\�khklZ\_�hdZau\Z_fhc�mkem]b��q� 
n  ± qbkeh�jZ[hlgbdh\��mqZkl\mxsbo�\�\uiheg_gbb�jZ[hl��hi_jZpbc�\�

khklZ\_�hdZau\Z_fhc�mkem]b� 
Dhwnnbpb_gl�� mqblu\Zxsbc� hlqbke_gby� \� nhg^� khpbZevghc� aZsblu�

gZk_e_gby�b�gZ�h[yaZl_evgh_�kljZoh\Zgb_��hij_^_ey_lky�ke_^mxsbf�h[jZahf� 

1 NKAG klj1 ,k k k � �                                          (8.3) 

]^_� NKAGk  ± dhwnnbpb_gl�hlqbke_gbc�\�nhg^�khpbZevghc�aZsblu�gZk_e_gby� 

kljk  ± dhwnnbpb_gl�hlqbke_gbc�gZ�h[yaZl_evgh_�kljZoh\Zgb_�hl�g_kqZkl�

guo kemqZ_\�gZ�ijhba\h^kl\_�b�ijhn_kkbhgZevguo�aZ[he_\Zgbc� 
Dhwnnbpb_glu� NKAGk  b� kljk  jZkkqblu\Zxlky� iml_f� ^_e_gby� khhl\_l�

kl\mxs_c ijhp_glghc�klZ\db�gZ������l� _��iml_f�i_j_\h^Z�ijhp_glgh]h�agZ�
q_gby�\�^heb�_^bgbpu� 
Mjh\_gv�gZdeZ^guo�jZkoh^h\�^ey�dZevdmebjh\Zgby�k_[_klhbfhklb�mkem]�

]jmah\h]h�`_e_agh^hjh`gh]h�ljZgkihjlZ�mklZgZ\eb\Z_lky�ih�^Zgguf�Hlq_�
lZ� ih� hkgh\guf� ihdZaZl_eyf� ijhba\h^kl\_ggh-nbgZgkh\hc� ^_yl_evghklb�
ij_^ijbylbc�;_ehjmkdhc�`_e_aghc�^hjh]b�nhjfu� ��-`_e� aZ�i_jbh^��ij_^�
r_kl\mxsbc�jZkq_lm� 
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FZl_jbZevgu_�aZljZlu� f(A �  \�h[s_f�kemqZ_�kdeZ^u\Zxlky�ba�aZljZl�gZ�

jZkoh^gu_�fZl_jbZeu��F���aZljZl�gZ�we_dljhwg_j]bx �W���ZfhjlbaZpbb��:��b�
ijhqbo�aZljZl��I�� 

fA F W : I� � � �                                           (8.4) 

AZljZlu�gZ�jZkoh^gu_�fZl_jbZeu�hij_^_eyxlky�ih�mklZgh\e_gguf�ghj�
fZlb\Zf�jZkoh^h\Zgby�fZl_jbZeh\�b�^Zgguf�h�aZdmihqguo�p_gZo�ijbh[j_�
l_gby�fZl_jbZeh\� 
JZkq_l�aZljZl�gZ�jZkoh^gu_�fZl_jbZeu�\_^_lky�ih�nhjfme_ 

1
F K �

m

i i
i

n
 

 ¦                                               (8.5) 

]^_�Ki  ± klhbfhklv�_^bgbpu�i-]h�jZkoh^gh]h�fZl_jbZeZ��jm[�� 

in  ± ghjfZ�jZkoh^Z�i-]h�fZl_jbZeZ�ijb�hdZaZgbb�mkem]b� 

m  ± dhebq_kl\h� gZbf_gh\Zgbc� jZkoh^guo� fZl_jbZeh\�� ijbf_gy_fuo�
ijb�hdZaZgbb�mkem]b� 

AZljZlu�gZ� we_dljhwg_j]bx� \�h[s_f� kemqZ_� khklhyl�ba� aZljZl�gZ� we_d�
ljhwg_j]bx�� g_h[oh^bfmx� ^ey� jZ[hlu� hnbkghc� l_ogbdb� �dhfivxl_jZ��
ijbgl_jZ��FNM���ih]jmahqgh-jZa]jmahqguo�mkljhckl\�b�f_oZgbafh\� 

w
1

W K �
k

i i i
i

N n t
 

 ¦                                            (8.6) 

]^_� wK  ± klhbfhklv���d<l�q�we_dljhwg_j]bb��jm[��d<l�q� 

iN  ± fhsghklv�i-]h�ihlj_[bl_ey�we_dljhwg_j]bb��mqZkl\h\Z\r_]h�\�\u�

iheg_gbb�jZ[hl�\�khklZ\_�hdZau\Z_fhc�mkem]b��d<l� 

in  ± dhebq_kl\h�ihlj_[bl_e_c�h^bgZdh\hc�fhsghklb� 

it  ± \j_fy� jZ[hlu� i-]h� ihlj_[bl_ey� we_dljhwg_j]bb� ijb� \uiheg_gbb�

mkem]b��q. 

Ijbf_j�8.1. Hij_^_eblv�klhbfhklv�hdZaZgby�\�lh\Zjghc�dhglhj_�`_e_agh^hjh`�
ghc� klZgpbb� ^hihegbl_evghc� mkem]b� ih� ba]hlh\e_gbx� h^ghklhjhgg_c� dk_jhdhibb�
^hdmf_glZ� ih� ijhkv[_� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey�� I_j_q_gv�� ijh^he`b�
l_evghklv�b�bkihegbl_eb�jZ[hl�\�khklZ\_�mkem]b�ijb\_^_gu�\�lZ[ebp_�8����Mjh\_gv�
gZdeZ^guo�jZkoh^h\�ih�]jmah\uf�i_j_\hadZf�aZ�ij_^u^msbc�i_jbh^�khklZ\be���� %, 
hlqbke_gby� \�Nhg^� khpbZevghc� aZsblu gZk_e_gby� �NKAG� jZ\gu� �� ��� gZ� h[yaZ�
l_evgh_� kljZoh\Zgb_� hl� g_kqZklguo� kemqZ_� gZ� ijhba\h^kl\_� b� ijhn_kkbhgZevguo�
aZ[he_\Zgbc� ± 0,6 ��� Ijb� hdZaZgbb� mkem]b� bkihevam_lky� fgh]hnmgdpbhgZevgh_�
mkljhckl\h� �FNM��fhsghklvx� ���� d<lÂq�� ijh]jZffgh_� h[_ki_q_gb_�K:IH>� mklZ�
gh\e_gh�gZ�dhfivxl_j�fhsghklvx���� d<lÂq��:fhjlbaZpby�FNM�b�dhfivxl_jZ�khhl�
\_lkl\_ggh�jZ\gu������b������jm[��q��Klhbfhklv���d<lÂq�we_dljhwg_j]bb�jZ\gZ������jm[�� 
qZkh\Zy�jZkoh^gZy�klZ\dZ�dZkkbjZ�lh\Zjgh]h�± ��jm[��aZdmihqgZy�klhbfhklv�h^gh]h�ebklZ�
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[mfZ]b�jZ\gZ������jm[���lhg_jZ�^ey�dZjljb^`Z�\�i_j_kq_l_�gZ�h^bg�ebkl�± �����jm[. Ghj�
fZlb\gZy�j_glZ[_evghklv�ijbgbfZ_lky�\�jZaf_j_��� %. 

 
LZ[ebpZ�8.1 ± L_ogheh]by�hdZaZgby�mkem]b�k�^_lZebaZpb_c�b�kj_^g_c�ijh^he`b�

l_evghklvx�\uiheg_gby�hi_jZpbc 
GZbf_gh\Zgb_�hi_jZpbb� 
oZjZdl_jbklbdZ�jZ[hl 

>he`ghklv 
�ijhn_kkby) Ijh^he`bl_evghklv��fbg 

��JZkkfhlj_gb_�h[jZs_gby�deb_glZ 

DZkkbj 
lh\Zjguc 

0,3 
��Ijh\_jdZ�gZebqby�^h]h\hjZ�gZ�ljZgkihjl�
gh_�h[kem`b\Zgb_�ijb�i_j_\had_�]jmah\ `_�
e_agh^hjh`guf� ljZgkihjlhf�� ibkvf_ggh]h�
h[jZs_gby� ]jmahihemqZl_ey�� ^_g_`-guo�
kj_^kl\�\�IH�K:IH> 

0,3 

��<dexq_gb_�b�ijh]j_\�FNM 0,9 
��Ihf_s_gb_� hjb]bgZeZ� ^hdmf_glZ� \� hjb�
]bgZeh^_j`Zl_ev�� aZdeZ^dZ� [mfZ]b�� mklZ�
gh\dZ� gZ� kq_lqbd_� qbkeZ� � dhibc� k� h^gh]h�
hjb]bgZeZ��fZkrlZ[Z�b�nhjfZlZ�dk_jhdhib�
jh\Zgby 

0,3 

��Imkd�ZiiZjZlZ��gZ`Zlb_�dghidb�©KlZjlª�� 
j_]mebjh\Zgb_�ijhp_kkZ�jZafgh`_gby��gZ[-
ex^_gb_� aZ� jZ[hlhc� ZiiZjZlZ��� ijhkfhlj�
dZq_kl\Z� ]hlh\uo� dhibc�� hl[jZdh\dZ� g_dZ�
q_kl\_gguo�wda_fieyjh\ 

0,4 

��<u_fdZ�hjb]bgZeZ�ba�hjb]bgZeh^_j`Zl_�
ey�� hk\h[h`^_gb_� ehldZ� ijb_fdb� ]hlh\hc�
ijh^mdpbb��\u^ZqZ�]hlh\hc�dhibb deb_glm��
\udexq_gb_�FNM 

0,3 

�� Hnhjfe_gb_� \� IH� K:IH>� gZdhibl_ev�
ghc�dZjlhqdb 

2,0 

BLH=H 4,5 
Ijh^he`bl_evghklv�jZ[hlu�FNM 0,9 0,3 0,4 0,3 1,9� � �   

Ijh^he`bl_evghklv�jZ[hlu�dhfivxl_jZ 0,3 2,0 2,3�   

 
J _ r _ g b _ . 
Klhbfhklv�hdZaZgby�mkem]b�jZkkqblu\Z_lky� kh]eZkgh�f_lh^bd_��ijb\_^_gghc�\u�

r_��J_amevlZlu�p_e_khh[jZagh�hnhjfeylv�\�\b^_�lZ[ebpu�± dZevdmeypbb��lZ[ebpZ�8.2), 
\�dhlhjhc�gZ]ey^gh�hlh[jZ`Zxlky�oh^�j_r_gby��bkoh^gu_�^Zggu_��ijhf_`mlhqgu_�
b�hdhgqZl_evgu_�j_amevlZlu� 
Ih�blh]Zf�jZkq_lZ� kh]eZkgh� lZ[ebp_�8��� k_[_klhbfhklv�hdZaZgby�jZkkfZljb\Z_�

fhc� mkem]b�jZ\gZ� �����jm[���j_glZ[_evghklv�ijb�ghjf_� �� �� khklZ\bl� �����jm[��� Z�
blh]h\Zy�klhbfhklv�hdZaZgby�mkem]b�[_a�mq_lZ�G>K�± �����jm[� 
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LZ[ebpZ� 8.2 ± DZevdmeypby� klhbfhklb�hdZaZgby�mkem]b�ih�ba]hlh\e_gbx�dk_jhdhibb� ^hdmf_glZ� �h^bg�ebkl� k� h^ghc�
klhjhgu� 

GZbf_gh\Zgb_�aZljZl 
Ijhp_gl�
gZy�klZ\�
dZ��� 

M^_evgu_� 
aZljZlu��jm[��q 

Ijh^he`b�
l_evghklv�
jZ[hlu��q 

Klhbfhklv�
_^bgbpu��
jm[� 

Dheb�
q_kl\h�
_^bgbp 

<K?=H��jm[� 

��Nhg^�hieZlu�ljm^Z��NHL� 
     

0,40 
����DZkkbj�lh\Zjguc 

 
5,00 4,5 / 60 0,08  

  
5,00 0,08 0,40�   

��GZqbke_gby�b�gZeh]b�gZ�NHL      
0,136 0,002 0,50 0,638� �   

����Hlqbke_gby�\�nhg^� khpbZevghc�
aZsblu�gZk_e_gby 

34 
    

0,40 34 / 100 0,136�   

���� Hlqbke_gby� gZ� h[yaZl_evgh_�
kljZoh\Zgb_�hl�g_kqZklguo�kemqZ_\�
gZ�ijhba\h^kl\_�b�ijhnaZ[he_\Zgbc 

0,6 
    

0,40 0,6 /100 0,002�   

����GZdeZ^gu_�jZkoh^u� 125 
    

0,40 125 / 100 0,50�   

��FZl_jbZevgu_�aZljZlu� 
     

0,02 0,01 0,0012 0,0312� �   

����JZkoh^gu_�fZl_jbZeu 
     

0,01 0,01 0,02�   

������;mfZ]Z�^ey�FNM 
   

0,01 1 0,01 1 0,01�   

������Lhg_j 
   

0,01 1 0,01 1 0,01�   

����We_dljhwg_j]by 
     

0,004 0,006 0,01�   

3.2.1 Dhfivxl_j 
 

0,4 0,25 0,1�   2,3 / 60 0,04  
  

0,1 0,04 0,004�   

������FNM  
0,6 0,25 0,15�   1,9 / 60 0,03  

  
0,15 0,04 0,006�   

����:fhjlbaZpby 
     

0,0012 
������Dhfivxl_j 

 
0,02 0,04 

  
0,02 0,04 0,0008�   

������FNM  0,01 0,03   
0,01 0,04 0,0004�   

��BLH=H�K?;?KLHBFHKLV 
     

0,4 0,638 0,0312 1,07� �   

��IeZgh\Zy�j_glZ[_evghklv 25 
    

1,07 25 / 100 0,27�   

��<K?=H�[_a�G>K 
     

1,07 0,27 1,34�   
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ljhgguc� j_kmjk@�� ± J_`bf� ^hklmiZ� �� http://mintrud.gov.by/ru/new_url_656791344. ± 
>ZlZ ^hklmiZ : 10.01.2021. 

20 J_dhf_g^Zpbb�ih�mklZgh\e_gbx�ghjf�\j_f_gb�gZ�_^bgbpm�ljZgkihjlghc�jZ�
[hlu : ijbdZa�F-\Z�ljZgki. b�dhffmgbdZpbc�hl������������� 391-P� [We_dljhgguc�
j_kmjk@��± J_`bf�^hklmiZ : https://normativka.by/lib/document/28206. ± >ZlZ�^hklmiZ : 
21.11.2020. 

21 LDI����-2010 (02190). L_ogbq_kdh_�h[kem`b\Zgb_�b�j_fhgl�Z\lhfh[bevguo�
ljZgkihjlguo�kj_^kl\��Ghjfu�b�ijZ\beZ�ijh\_^_gby� 

22 LDI����-2011(02190). :\lhfh[bevgu_�rbgu��Ghjfu�b�ijZ\beZ�h[kem`b\Zgby�
[We_dljhgguc� j_kmjk@�� ± J_`bf� ^hklmiZ� �� https://minskprofstroy.by/attachments/article/ 
79/TKP_299-2011_Avtomobiljnye_shiny._Normy_i_pravila_obsluzhivanija.pdf. ± >ZlZ�
^hklmiZ : 20.01.2021. 
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IJBEH@?GB?�: 
(kijZ\hqgh_) 

GHF?GDE:LMJ:�B�DE:KKBNBD:PBY�=JMAH<��I?J?<HABFUO� 
:<LHFH;BEVGUF B�@?E?AGH>HJH@GUF�LJ:GKIHJLHF 

 

GZbf_gh\Zgb_�]jmaZ <b^�miZdh\db 

:\lhfh�
[bevgu_�
i_j_\hadb 

@_e_agh^hjh`gu_� 
i_j_\hadb 

DeZkk�
]jmaZ 

=jmiiZ��
ihabpby�
ih� 

?LKG= 

Lbi�
\Z]hgZ 

KlZlb-
q_kdZy�
gZ]jmadZ 
\Z]hgZ��l 

QZklv��. =jmau��i_j_\habfu_�\�mgb\_jkZevghf�ih^\b`ghf�khklZ\_ 
:[Z`mju�eZfih\u_ Ysbdb 4 641 DJ 22 
:\lhfh[beb�^_lkdb_ ;_a�miZdh\db 3 683 DJ 22 
:ddmfmeylhju�we_dljbq_kdb_ Ysbdb 1 473 DJ 11 
:knZevl�b�ZknZevlbl�\�iebl�
dZo�b�dmkdZo 

;_a�miZdh\db 1 223 IE 49 

;Zdb�jZagu_�f_lZeebq_kdb_ ;_a�miZdh\db 2 223 IE 16 
;Zedb�klZevgu_� ;_a�miZdh\db 1 322 I< 63 
;Zgdb�kl_deyggu_ Ysbdb�^_j_�

\yggu_ 
3 662 DJ 22 

;Zgdb�kl_deyggu_ Ysbdb�iheb�
wlbe_gh\u_ 

4 662 DJ 22 

;_ev_�\kydh_ Ysbdb 2 634 DJ 22 
;_ev_�\kydh_ IZqdb��dhjh[db 3 634 DJ 22 
;_gabg�Z\lhfh[bevguc DZgbklju� * 211 DJ 56 
;ehdb� kl_gh\u_� b� nmg^Z�
f_glgu_�\kydb_ 

;_a�miZdh\db 1 251 IE 22 

;mfZ]Z�\kydZy Dbiu��ysbdb��
jmehgu 

1 132 DJ 30 

<Zggu�f_lZeebq_kdb_ Ysbdb�j_r_l�
qZlu_ 

1 411 DJ 56 

<Zj_gv_�b�^`_f ;hqdb��dZ^db 1 581 DJ 56 
<_^jZ�f_lZeebq_kdb_ J_r_ldb 3 412 DJ 56 
<_ehkbi_^u� Ysbdb�j_r_l�

qZlu_ 
4 391 DJ 22 

<hehdgh�bkdmkkl\_ggh_�b�kbg�
l_lbq_kdh_� �Zgb^�� eZ\kZg��gbl�
jhg��dZijhg�b�^j�� 

Dbiu� 3 463 DJ 22 

=\ha^b Ysbdb 1 411 DJ 56 
=jZgbl� ;_a�miZdh\db 1 232 IE 49 
>\_jb�`_e_agu_ ;_a�miZdh\db 1 415 DJ 56 
>\b]Zl_eb� we_dljbq_kdb_� b�
bo�qZklb 

;_a�miZdh\db 2 351 DJ 11 

>hkdb�iZjd_lgu_ ;_a�miZdh\db 1 121 DJ 57 
AZ]hlh\dZ�klZevgZy�\kydZy Ysbdb��[_a�

miZdh\db 
1 314 I< 63 

A_jgh��jh`v��ir_gbpZ� F_rdb� 2 012, 011 DJ 61 
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Ijh^he`_gb_�ijbeh`_gby�: 

GZbf_gh\Zgb_�]jmaZ <b^�miZdh\db 

:\lhfh�
[bevgu_�
i_j_\hadb 

@_e_agh^hjh`gu_� 
i_j_\hadb 

DeZkk�
]jmaZ 

=jmiiZ��
ihabpby�
ih� 

?LKG= 

Lbi�
\Z]hgZ 

KlZlbq_�
kdZy�

gZ]jmadZ 
\Z]hgZ��l 

Ba\_klgyd� fhehluc� �fmdZ�
ba\_klgydh\Zy� 

F_rdb� 1 233 DJ 62 

Ba^_eby� dhg^bl_jkdb_� fmq�
gu_��\Zneb��]Ze_lu��i_q_gv_��
ijygbdb�b�^j�� 

Ehldb��dhjh[db��
ysbdb 

4 513 DJ 56 

Ba^_eby� fmqgu_� �fZdZjhgu��
eZirZ��\_jfbr_ev�b�^j�� 

Ysbdb� 2 512 DJ 56 

Ba^_eby�iZjnxf_jgh-dhkf_-
lbq_kdb_ 

Dhjh[db 2 442 DJ 22 

Ba^_eby�ieZklfZkkh\u_ Ysbdb� 2 462 DJ 22 
Ba^_eby�ieZklfZkkh\u_ ;_a�miZdh\db 3 462 DJ 22 
Ba^_eby� ljbdhlZ`gu_�� qm�
ehqgu_ 

Ysbdb��dhjh[�
db 

2 633 DJ 22 

Bgkljmf_glu� ke_kZjgu_��
klheyjgu_ 

Ysbdb 1 411 DJ 11 

DZjlhg�\kydbc Dbiu��jmehgu��
iZqdb��ysbdb 

2 132 DJ 30 

Dhf[bdhjf� F_rdb��ysbdb 2 541 DJ 62 
Dhgk_j\u�\kydb_�\�`_klyguo�
[ZgdZo 

Ysbdb� 1 581 DJ 56 

Dhgkljmdpbb�f_lZeebq_kdb_ ;_a�miZdh\db * 371 I< 37 
DjmiZ�\kydZy F_rdb 1 503 DJ 64 
E_khfZl_jbZeu��[j_\gZ� ;_a�miZdh\db 1 081 I< 34 
Ehf�q_jguo�f_lZeeh\��djhf_�
[ulh\h]h 

;_a�miZdh\db 1 316 I< 53 

FZrbgu�klbjZevgu_ Ysbdb 3 404 DJ 11 
Fueh�\kydh_ ;hqdb��ysbdb 1 443 DJ 22 
H[hb�jZagu_ Dbiu��iZqdb��

ysbdb 
1 133 DJ 32 

H\_k F_rdb 1 013 DJ 65 
Hljm[b�b�ijhqb_ hloh^u 
djmiygh]h��f_evgbqgh]h�
ijhba\h^kl\Z 

F_rdb 2 505 DJ 64 

I_khd�\kydbc ;_a�miZdh\db 1 231 IE 49 
Ieblu�`_e_ah[_lhggu_ ;_a�miZdh\db 1 254 IE 49 
J_evku�f_lZeebq_kdb_�\kydb_� ;_a�miZdh\db 1 321 IE 49 
KZoZj F_rdb��ysbdb��

[_a�miZdh\db 
1 521 DJ 62 

Khev�ih\Zj_ggZy F_rdb��ysbdb 1 531 DJ 64 
Kibjl�wlbeh\uc�l_ogbq_kdbc ;hqdb��[mluedb 2 721 DJ 55 
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HdhgqZgb_ ijbeh`_gby�: 

GZbf_gh\Zgb_�]jmaZ <b^�miZdh\db 

:\lhfh�
[bevgu_�
i_j_\hadb 

@_e_agh^hjh`gu_� 
i_j_\hadb 

DeZkk�
]jmaZ 

=jmiiZ��
ihabpby�
ih� 

?LKG= 

Lbi�
\Z]hgZ 

KlZlbq_�
kdZy�

gZ]jmadZ 
\Z]hgZ��l 

Kl_deh� \kydh_� �\� lhf� qbke_�
a_jdZevgh_� 

Ysbdb� 1 267 DJ 22 

LdZgb� jZagu_� �oehiqZlh[m�
fZ`gu_�� r_jklygu_�� evgygu_��
r_edh\u_��ba�bkdmkkl\_ggh]h�b�
kbgl_lbq_kdh]h�\hehdgZ�b�^j�� 

Dbiu�� ysbdb��
jmehgu 

1 631 DJ 22 

Ljm[u� klZevgu_� b� qm]mggu_�
\kydb_�b�bo�qZklb 

;_a�miZdh\db 1 323 I< 63 

M]hev� dZf_gguc� b� [jbd_lu�
ba�g_]h 

;_a�miZdh\db 2 161 I< 63 

M^h[j_gby�dZebcgu_ F_rdb 1 434 DJ 62 
P_f_gl F_rdb� [mfZ`�

gu_��^`mlh\u_ 
1 281 DJ 65 

Qm]mg�\kydbc ;_a�miZdh\db 1 311 I< 63 
RiZeu�`_e_ah[_lhggu_ ;_a�miZdh\db 1 254 IE 49 
S_[_gv�\kydbc ;_a�miZdh\db 1 232 I< 68 

QZklv����=jmau��i_j_\habfu_�\�ki_pbZebabjh\Zgghf�ih^\b`ghf�khklZ\_�� 
djhf_�pbkl_jg ^ey�gZeb\guo�]jmah\ 

@fuob� ;_a�miZdh\db� 2 542 AJ< 29 
Ir_gbpZ ;_a�miZdh\db 2 011 AJ< 62 
Jh`v ;_a�miZdh\db 2 012 AJ< 62 
Ba\_klgyd�fhehluc��fmdZ�ba-
\_klgydh\Zy� 

;_a�miZdh\db 1 233 PK�^ey�
kuimqbo 

57 

M^h[j_gby�dZebcgu_ ;_a�miZdh\db 1 434 F<A 69 
QZklv����=jmau��i_j_\habfu_�\�pbkl_jgZo�^ey�gZeb\guo�]jmah\ 

;_gabg�Z\lhfh[bevguc ;_a�miZdh\db * 211 PK 57 
<h^Z�h[udgh\_ggZy ;_a�miZdh\db 1 602 PK 50 
F_lZghe� ;_a�miZdh\db * 721 PK 57 
G_nlv�kujZy ;_a�miZdh\db * 201 PK 59 
Kibjl�wlbeh\uc ;_a�miZdh\db * 721 PK 57 
Mkeh\gu_�h[hagZq_gby: 

DJ� ± djuluc� \Z]hg� IE� ± ieZlnhjfZ� I<� ± ihem\Z]hg� PK� ± pbkl_jgZ� F<A� ± ohii_j-
fbg_jZeh\ha� AJ<�± ohii_j-a_jgh\ha� 


�>ey�]jmah\��deZkk�dhlhjuo�ijb�Z\lhfh[bevguo�i_j_\hadZo�g_�mdZaZg��_^bgu_�ghjfu�\j_�
f_gb� ijbf_gyxlky� k� khhl\_lkl\mxsbf� ihijZ\hqguf� dhwnnbpb_glhf� \� aZ\bkbfhklb� hl�
m^_evgh]h�\_kZ�i_j_\habfuo�]jmah\�beb�bkoh^y�ba�kj_^g_]h�nZdlbq_kdh]h�dhwnnbpb_glZ�bk�
ihevah\Zgby�]jmahih^t_fghklb�]jmah\h]h�ljZgkihjlgh]h�kj_^kl\Z��<�jZkq_lZo�fh`gh�ijbgylv�
dhwnnbpb_glu�^ey�f_lZeebq_kdbo�dhgkljmdpbc�dZd�^ey�]jmah\���deZkkZ��^ey�g_nlb�b�g_nl_�
ijh^mdlh\��kibjlZ�wlbeh\h]h�b f_lZgheZ�\�Z\lhpbkl_jgZo�± dZd�^ey�]jmah\���deZkkZ� 
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IJBEH@?GB?�; 
(kijZ\hqgh_) 

 
L?OGBQ?KDB?�O:J:DL?JBKLBDB�<:=HGH<�DHE?B �����FF 

 

Fh^_ev�
\Z]hgZ 

GZbf_gh\Zgb_�\Z]hgZ 
=jmah�
ih^t_f�
ghklv��l 

FZkkZ�
lZju�
\Z]hgZ��l 

>ebgZ��ff H[t_f�
dmah\Z�
�dhleZ�� 
f3 

ih�hkyf 
kp_ie_gby�
Z\lhkp_ihd 

ih�dhgp_�
\uf�[Ze�
dZf�jZfu 

11-066 4-hkguc� djuluc� \Z]hg� �k�f_lZe�
ebq_kdhc�lhjph\hc�kl_gdhc� 66 22 14730 13870 120,15 

11-D��� 4-hkguc� djuluc� p_evghf_lZe�
ebq_kdbc�\Z]hg 68 22,88 14730 13870 120 

11-217 4-hkguc� djuluc� p_evghf_lZe�
ebq_kdbc� \Z]hg� k� mrbj_ggufb�
^\_jgufb ijh_fZfb 68 24,7 14730 13870 120 

11-276 4-hkguc� djuluc� p_evghf_lZe�
ebq_kdbc� \Z]hg� k� mrbj_ggufb�
^\_jgufb�ijh_fZfb 68 26 15360 14570 122 

11-280 4-hkguc�djuluc�\Z]hg 68 26 16970 15750 138 
11-739 4-hkguc� djuluc� \Z]hg-ohii_j�

^ey�a_jgZ 65 22 14720 13500 93 
19-752 4-hkguc� djuluc� \Z]hg-ohii_j�

^ey�a_jgZ 70 23 14720 13500 94 
11-740 4-hkguc� djuluc� \Z]hg-ohii_j�

^ey�fbg_jZevguo�m^h[j_gbc 64 20 13200 11980 73 
55-350 4-hkguc� djuluc� \Z]hg-ohii_j�

^ey�fbg_jZevguo�m^h[j_gbc 70 23 13200 12072 81 
12-532 4-hkguc� p_evghf_lZeebq_kdbc�

ihem\Z]hg 69 22,2 13920 12700 ± 
12-1000 4-hkguc� p_evghf_lZeebq_kdbc�

ihem\Z]hg 69 22 13920 12700 ± 
12-127 4-hkguc� p_evghf_lZeebq_kdbc�

ihem\Z]hg 70 23,9 14520 13440 ± 
12-295 4-hkguc� ihem\Z]hg� k� ]emobf�

dmah\hf 71 23 13920 12700 ± 
12-119 4-hkguc� p_evghf_lZeebq_kdbc�

ihem\Z]hg� k� ]emobfb� lhjph\u�
fb�kl_gZfb 69 22,5 13920 12732 ± 

12-141 4-hkguc� ihem\Z]hg� k� exdZfb� \�
ihem� b� ]emobfb� lhjph\ufb�
kl_gZfb 71 23 13920 12780 ± 

12-757 4-hkguc� ihem\Z]hg� k� mrbj_g�
gufb�^\_jgufb�ijh_fZfb 69 25 13920 12800 ± 

13-401 4-hkgZy� ieZlnhjfZ� k� f_lZeeb�
q_kdbfb�[hjlZfb 70 20,92 14620 13400 ± 
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HdhgqZgb_�ijbeh`_gby�; 

Fh^_ev�
\Z]hgZ 

GZbf_gh\Zgb_�\Z]hgZ 
=jmah�
ih^t_f�
ghklv��l 

FZkkZ�
lZju�
\Z]hgZ��l 

>ebgZ��ff H[t_f�
dmah\Z�
�dhleZ�� 
f3 

ih�hkyf 
kp_ie_gby�
Z\lhkp_ihd 

ih�dhgp_�
\uf�[Ze�
dZf�jZfu 

13-4012 4-hkgZy� ieZlnhjfZ� k� ^_j_\hf_�
lZeebq_kdbf�gZklbehf�iheZ 71 21,4 14620 13400 ± 

13-926 4-hkgZy� ieZlnhjfZ� mgb\_jkZev�
gZy 73 27 19620 18400 ± 

23-4028 4-hkgZy� ieZlnhjfZ� ^ey� e_kguo�
]jmah\ 60,4 32,6 24000 22840 ± 

23-4064 4-hkgZy� ieZlnhjfZ� ^ey� e_khfZ�
l_jbZeh\ 68 24 14620 13400 ± 

15-869 4-hkgZy�pbkl_jgZ�^ey�[_gabgZ�b�
k\_leuo�g_nl_ijh^mdlh\ 62 25,3 13570 12350 88,6 

15-1547 4-hkgZy�pbkl_jgZ�^ey�[_gabgZ 67 24,8 12020 11480 85,6 
15-1610 4-hkgZy�pbkl_jgZ�^ey�f_lZgheZ 66 25 12020 10800 85,6 
15-854 4-hkgZy� pbkl_jgZ� ^ey� ly`_euo�

ihjhrdhh[jZaguo�]jmah\ 68 24,61 12020 10800 61 
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IJBEH@?GB?�< 
(kijZ\hqgh_) 

HJB?GLBJH<HQGU?�I:J:F?LJU�>EY�J:KQ?L:�K?;?KLHBFHKLB�I?J?<HAHD�=JMAH<� 
@?E?AGH>HJH@GUF�LJ:GKIHJLHF 

 

Lbi�\Z]hgZ 
Klhbfhklv�
\Z]hgZ��jm[� 

GhjfZlb\�
guc�kjhd�
kem`[u��
e_l 

Dhebq_kl\h�j_fhglh\� 
aZ�kjhd�kem`[u 

Klhbfhklv�h^gh]h�
j_fhglZ��jm[� 

Dhwnnbpb_gl�
j_a_j\Z�
\Z]hgh\ 

Dhwnnbpb_gl�
ihjh`g_]h�
ijh[_]Z�ih�
hlghr_gbx�d�
]jm`_ghfm 

KmffZ�
ijhqbo�
jZkoh^h\��
hlghkbfuo�
gZ�GDH��
jm[� 

dZiblZev�
guo 

^_ih\kdbo 
dZiblZev�
gh]h 

^_ih\kdh]h 

Djuluc 115000 32 2 9 12500 6600 1,2 0,757 7,50 
IeZlnhjfZ 95000 32 2 8 7200 3900 1,2 0,835 7,50 
Ihem\Z]hg� 105000 22 1 9 10200 5600 1,2 0,615 7,50 
Pbkl_jgZ� ^ey� g_nl_�
ijh^mdlh\ 

 
140000 

 
32 

 
2 

 
9 

 
13600 

 
9500 

 
1,3 

 
0,888 

 
7,90 

Pbkl_jgZ�^ey�kibjlZ 150000 32 2 9 14800 9900 1,3 0,947 7,90 
Ki_pbZebabjh\Zgguc�
lbiZ�©ohii_jª 

 
120000 

 
27 

 
2 

 
9 

 
11800 

 
5800 

 
1,3 

 
0,920 

 
7,55 

Ijhqb_� lbiu� ki_pbZ�
ebabjh\Zgguo 

 
125000 

 
25 

 
1 

 
8 

 
10500 

 
6000 

 
1,3 

 
0,699 

 
7,55 
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IJBEH@?GB?�= 
(j_dhf_g^m_fh_) 

 
J?DHF?G>M?FU?�J:KQ?LGU?�KDHJHKLB�><B@?GBY 

=JMAH<UO�:<LHFH;BE?C >EY�J:KQ?L:�GHJF 
G:�H>BG�LHGGH-DBEHF?LJ 

 
LZ[ebpZ�=.1 ± J_dhf_g^m_fu_�jZkq_lgu_�kdhjhklb�^\b`_gby�]jmah\uo�Z\lhfh�

[be_c�ijb�jZ[hl_�\g_�gZk_e_gguo�imgdlh\ 

DeZkkbnbdZpby�Z\lhfh[bevguo�^hjh] 
JZkq_lgu_�kdhjhklb�
^\b`_gby�]jmah\uo�
Z\lhfh[be_c�k�l_o�
gbq_kdb�^himklbfhc�
h[s_c�fZkkhc 

Dhwnnbpb�
_gl�dhjj_d�
lbjh\db�
ebg_cguo�
ghjf�jZk�
oh^Z�lhi�
eb\Z* 

DeZkk DZl_�
]hjby 

NmgdpbhgZev�
gh_� 

gZagZq_gb_ 

H[eZklv� 
ijbf_g_gby g_�[he__� 

����l 
[he__� 
����l 

:\lhfZ�
]bkljZ�
eb 

IZ >ey� i_j_^\b�
`_gby� bgl_g�
kb\guo�
ljZgkihjlguo�
ihlhdh\� [_a�
h[kem`b\Zgby�
ijbe_]Zxsbo�
l_jjblhjbc 

MqZkldb� hkgh\guo�
j_kim[ebdZgkdbo�
^hjh]� ijhly`_ggh�
klvx� g_� f_g__� ����
df� k�^he_c� ljZgablZ�
\� ljZgkihjlghf� ih-
lhd_�[he__��� % 

110 90 0,85 

Kdh�
jhklgu_�
Z\lhfh�
[bevgu_�
^hjh]b 

I[ >ey� ehdZev�
gh]h� i_j_�
^\b`_gby�
bgl_gkb\guo�
ljZgkihjlguo�
ihlhdh\� k�
\ukhdhc� kdh�
jhklvx 

J_kim[ebdZgkdb_�
Z\lhfh[bevgu_� ^h�
jh]b� gZ� ih^oh^Zo� d�
djmig_crbf� ]hjh�
^Zf� gZ� jZkklhygbb�
40±��� df�� ih^t_a^u�
d� ZwjhihjlZf� ��
deZkkZ�� dhevp_\u_�
Z\lh^hjh]b� \hdjm]�
djmig_crbo� ]hjh�
^h\ 

90 70 0,90 

H[uq�
gu_�
Z\lhfh�
[bevgu_�
^hjh]b 

I\ 
 

II 
 

III 
 

IV 
 

V 

>hjh]b� h[s_�
]h�gZagZq_gby 

J_kim[ebdZgkdb_�
Z\lhfh[bevgu_� ^h�
jh]b� �djhf_� Z\lhfZ�
]bkljZe_c� b� kdh�
jhklguo� ^hjh]��� Z�
lZd`_� f_klgu_� Z\�
lhfh[bevgu_� ^hjh�
]b� �djhf_� Z\lhfh�
[bevguo� ^hjh]b�
gbarbo�dZl_]hjbc� 

90 
 

90 
 

90 
 

80 
 

60 

70 
 

70 
 

70 
 

60 
 

40 

0,95 
 

0,95 
 

1,0 
 

1,05 
 

1,05 
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HdhgqZgb_�lZ[ebpu�=.1 

DeZkkbnbdZpby�Z\lhfh[bevguo�^hjh] 
JZkq_lgu_�kdhjhklb�
^\b`_gby�]jmah\uo�
Z\lhfh[be_c�k�l_o�
gbq_kdb�^himklbfhc�
h[s_c�fZkkhc 

Dhwnnb�
pb_gl�

dhjj_dlb�
jh\db�

ebg_cguo�
ghjf�jZk�
oh^Z�lhi�
eb\Z
 

DeZkk DZl_�
]hjby 

NmgdpbhgZevgh_� 
gZagZq_gb_ 

H[eZklv� 
ijbf_g_gby g_�[he__� 

����l 
[he__� 
����l 

:\lhfh�
fh[bev�
[bev�
gu_�
^hjh]b�
gbarbo�
dZl_]h�
jbc 

VIZ 
 

VI[ 

>ey� ljZgkihjlguo�
k\ya_c� fZeuo� k_ev�
kdbo� ihk_e_gbc� b�
h[t_dlh\� k_evkdh�
ohayckl\_ggh]h 
ijhba\h^kl\Z�f_`^m�
kh[hc� b� k� ^hjh]Zfb�
[he__�\ukhdbo�dZl_�
]hjbc 

F_klgu_� ^hjh]b�
k�g_agZqbl_evghc�
bgl_gkb\ghklvx�
^\b`_gby 

40 
 

30 

40 
 

30 

1,1 
 

1,2 


Dhwnnbpb_glu�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�ijb\_^_gu�bkoh^y�ba�lh�
]h��qlh�ijb�wdkiemZlZpbb�Z\lhfh[bey�ih�]jmglh\uf�^hjh]Zf�ij_^mkfhlj_gh�ih\ur_gb_�ghjf�
jZkoh^Z�lhieb\Z�^h��� ���Z�gZ�mqZkldZo�k�ZknZevlh[_lhgguf�b�p_f_glh[_lhgguf�ihdjulb_f�
aZ�ij_^_eZfb�gZk_e_gguo�imgdlh\�± kgb`_gb_�g_�[he__�q_f�gZ��� %. 
 
LZ[ebpZ�=.2 ± J_dhf_g^m_fu_�jZkq_lgu_�kdhjhklb�^\b`_gby�]jmah\uo�Z\lhfh�

[be_c�ijb�jZ[hl_�\�gZk_e_gguo�imgdlZo 

DeZkkbnbdZpby�mebp�gZk_e_gguo�imgdlh\ 
JZkq_lgZy�kdhjhklv� 
^\b`_gby��df�q� 

DZl_]hjby� 
mebp�gZk_e_gguo�

imgdlh\ 

Hkgh\gZy� 
ljZgkihjlgZy�
nmgdpby 

J_`bf� 
^\b`_gby��lbi�
i_j_k_q_gby 

H[hagZq_gb_�
b�dhebq_kl\h�

ihehk� 
^\b`_gby 

<�k\h[h^�
guo�mkeh�
\byo 

<�kl_kg_g�
guo�mkeh�
\byo 

FZ]bkljZevgu_�mebpu 
FZ]bkljZevgu_�
mebpu�g_ij_ju\-
gh]h�^\b`_gby 

Kdhjhklgu_�
kh_^bgyxsb_ 

G_ij_ju\gh_�
^\b`_gb_��\�jZa-
guo�mjh\gyo 

F���F���F� 100 80 

FZ]bkljZevgu_�
mebpu� h[s_]h�
jh^kdh]h� agZ�
q_gby 

=eZ\gu_�kh_^b-
gyxsb_�\�djmi-
g_crbo�� djmi�
guo�b�[hevrbo�
]hjh^Zo 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf�b�\�jZaguo�
mjh\gyo 

:���:���:� 80 60 

FZ]bkljZevgu_�
mebpu� jZchg�
gh]h�agZq_gby 

Kh_^bgyxsb_�
b� jZkij_^_ey�
xsb_� \� djmi�
g_crbo�� djmi�
guo� b� [hev-
rbo�]hjh^Zo 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf�b�\�jZaguo�
mjh\gyo 

;���;� 70 50 
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HdhgqZgb_�lZ[ebpu�=.2 

DeZkkbnbdZpby�mebp�gZk_e_gguo�imgdlh\ 
JZkq_lgZy�kdhjhklv� 
^\b`_gby��df�q� 

DZl_]hjby� 
mebp�gZk_e_g�
guo�imgdlh\ 

Hkgh\gZy� 
ljZgkihjlgZy�
nmgdpby 

J_`bf� 
^\b`_gby��lbi�
i_j_k_q_gby 

H[hagZq_gb_�
b�dhebq_kl\h�
ihehk� 

^\b`_gby 

<�k\h[h^�
guo�mkeh�
\byo 

<�kl_kg_g�
guo�mkeh�
\byo 

FZ]bkljZevgu_�
mebpu� kj_^gbo�
b� fZeuo� ]hjh�
^h\ 

Kh_^bgyxsb_ 
b� jZkij_^_ey�
xsb_ 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf mjh\g_ 

<���<� 70 50 

=eZ\gu_� mebpu�
ihk_edh\� b�
k_evkdbo� gZk_�
e_gguo�imgdlh\ 

Kh_^bgyxsb_�
b� jZkij_^_ey�
xsb_ 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf mjh\g_ 

=���=� 60 40 

Mebpu�f_klgh]h�agZq_gby 
Mebpu� ijhba�
\h^kl\_gguo� b�
dhffmgZevgh-
kdeZ^kdbo� ahg�
]hjh^h\ 

JZkij_^_eyx�
sb_ 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf mjh\g_ 

?���?� 60 40 

@beu_� mebpu�
hkgh\gu_ 

JZkij_^_eyx�
sb_ 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf mjh\g_ 

@���@� 60 30 

@beu_� mebpu�
\lhjhkl_i_g�
gu_ 

JZkij_^_eyx�
sb_ 

G_j_]mebjm_�
fh_�^\b`_gb_��
\� h^ghf� mjh\-
g_ 

A� 30 20 

Ijbf_qZgb_ ± Dhwnnbpb_gl�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�ijbgbfZ_lky�
\�aZ\bkbfhklb�hl�qbke_gghklb�gZk_e_gby�\�]hjh^_� 
hl�����^h�����luk��q_eh\_d�± g_�[he__������ 
hl�����luk��^h���feg q_eh\_d�± g_�[he__������ 
hl���^h���feg�q_eh\_d�± g_�[he__������ 

  

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

www.adultpdf.com


91 
 

IJBEH@?GB?�> 
(kijZ\hqgh_) 

 

GHJFU�<J?F?GB�G:�IH=JMADM�B�J:A=JMADM�=JMAH< 
BA�:<LHFH;BE?C 

 
LZ[ebpZ�>.1 ± Ghjfu�\j_f_gb�ijhklhy�Z\lhfh[be_c-kZfhk\Zeh\�gZ�f_oZgbabjh�

\Zgghc�ih]jmad_�gZ\Zehqguo�]jmah\��jZa]jmad_�bo�kZfhk\Zehf 

GZbf_gh\Zgb_� 
]jmaZ 

Kihkh[� 
ih]jmadb 

?fdhklv�
dh\rZ��f3 

Ghjfu�\j_f_gb�ijhklhy�gZ�ih]jmad_�b�
jZa]jmad_��\�fbg.�l��^ey�Z\lhfh[be_c-
kZfhk\Zeh\�]jmahih^t_fghklvx��l 

k\ur_����^h�
���\dexq� 

k\ur_����^h�
���\dexq� k\ur_��� 

Kljhbl_evgu_�
]jmau��i_khd��a_f�
ey��s_[_gv��dZfgb�
ijbjh^gu_��d_�
jZfabl�b�^j�� 

WdkdZ\Zlhj K\ur_ ��^h�
��\dexq� 

0,52 0,43 0,40 

K\ur_ ��^h�
��\dexq� 

0,41 0,35 0,33 

K\ur_ 5 0,35 0,30 0,28 
A_jgh\u_��jh`v��
yqf_gv�ir_gbpZ�b�
^j�� 

;mgd_j��
a_jghih�
]jmaqbd 

± 0,78 0,64 0,61 

=jZ\bc��s_[_gv��
dZfgb�ijbjh^gu_��
d_jZfabl��m]hev�
dZf_gguc�b�^j� 

;mgd_j��
ljZgkihj�
l_j 

± 0,80 0,66 0,63 

 
LZ[ebpZ� >.2 ± Ghjfu� \j_f_gb� ijhklhy� [hjlh\uo� Z\lhfh[be_c� gZ� ih]jmad_� b�

jZa]jmad_�gZ\Zehqguo�]jmah\�f_oZgbabjh\Zgguf�kihkh[hf 

GZbf_gh�
\Zgb_� 
]jmaZ 

Kihkh[� Ghjfu�\j_f_gb�ijhklhy�gZ�ih]jmad_�b�jZa]jmad_��\�fbg�l� 
^ey�Z\lhfh[be_c�]jmahih^t_fghklvx��l 

ih]jmadb jZa]jmadb 
k\ur_�
����̂ h���
\dexq� 

k\ur_�
��̂ h���
\dexq� 

k\ur_�
��̂ h���
\dexq� 

k\ur_�
��̂ h����
\dexq� 

k\ur_�
���̂ h����
\dexq� 

k\ur_�
���̂ h����
\dexq� 

k\u�
r_��� 

M^h[j_�
gby 

WdkdZ\Zlhj�k�
_fdhklvx�
dh\rZ�^h���f3 

\dexq� 

Kdj_[db��
k_ldb 

5,00 4,30 3,60 3,47 ± ± ± 

WdkdZ\Zlhj�k�
_fdhklvx�
dh\rZ�k\����f3 

^h���f3 \dexq� 

Kdj_[db��
k_ldb 

3,25 2,80 2,34 2,25 ± ± ± 

A_jgh�
\u_�
�jh`v��
ir_gb�
pZ�b�
^j�� 

;mgd_j��a_j�
ghih]jmaqbd��
ljZgkihjl_j 

:\lhfh[b�
e_jZa]jma�
qbd 

2,70 2,36 1,97 1,85 1,70 1,60 1,48 
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LZ[ebpZ� >.3 ± Ghjfu� \j_f_gb� ijhklhy� [hjlh\uo� Z\lhfh[be_c� gZ� ih]jmad_� b�
jZa]jmad_�djZgZfb��ih]jmaqbdZfb�b�^jm]bfb�ZgZeh]bqgufb�f_�
oZgbafZfb� ]jmah\�miZdh\Zgguo�b�[_a�miZdh\db��g_� lj_[mxsbo 
ki_pbZevguo�mkljhckl\�^ey�bo�dj_ie_gby 

=jmahih^t_fghklv� 
Z\lhfh[bey��l 

Ghjfu�\j_f_gb�ijhklhy�[hjlh\uo�Z\lhfh[be_c� 
gZ�ih]jmad_�b�jZa]jmad_��\�fbg.�l��ijb�h^gh\j_f_gghf� 

ih^t_f_�f_oZgbafhf�]jmaZ�fZkkhc��l 

^h���\dexq� 
k\ur_���^h���
\dexq� 

k\ur_���^h���
\dexq� 

k\ur_�� 

K\������^h���\dexq� 
     ª�    3   ª����    ª 
     ª�    5   ª��7     ª 
     ª�    7   ª�10    ª 
     ª    10  ª�15    ª 
     ª    15  ª�20    ª 
     ª    20 

8,50 5,47 ± ± 
7,40 4,70 3,00 ± 
6,50 3,95 2,50 2,10 
6,20 3,70 2,38 2,00 
± 3,41 2,23 1,85 
± 3,00 1,90 1,70 
± 2,77 1,75 1,55 

 
LZ[ebpZ� >.4 ± Ghjfu� \j_f_gb� ijhklhy� [hjlh\uo� Z\lhfh[be_c� gZ� ih]jmad_� b�

jZa]jmad_�]jmah\�\�iZd_lZo�f_oZgbabjh\Zgguf�kihkh[hf 

=jmahih^t_fghklv� 
Z\lhfh[bey��l 

GhjfZ�\j_f_gb�ijhklhy�Z\lhfh[bey�gZ�ih]jmad_�b�jZa]jmad_�]jmah\� 
\�iZd_lZo�f_oZgbabjh\Zgguf�kihkh[hf��\�fbg�l 

:\lhdjZgZfb 
Dhaeh\ufb��fhklh\u- 
fb�b�^jm]bfb�djZgZfb 

:\lh- b�we_dljh-
ih]jmaqbdZfb 

Ih^^hgu�fZkkhc�[jmllh��l 

^h���
\dexq� 

k\����̂ h� 
2,5 

\dexq� 
k\����� 

^h���
\dexq� 

k\����̂ h�
2,5 

\dexq� 
k\����� 

^h���
\dexq� 

k\����̂ h�
2,5 

\dexq� 
k\����� 

K\������^h���\dexq� 
       ª�    3   ª����    ª 
       ª�    5   ª��7     ª 
       ª�    7   ª�10    ª 
       ª    10  ª�15    ª 
       ª    15  ª�20    ª 
       ª    20 

7,40 5,85 ± 6,10 5,05 ± 9,90 7,80 ± 
5,70 4,90 4,10 5,00 4,20 3,50 7,60 6,55 5,40 
5,30 4,58 3,80 4,70 3,90 3,20 7,10 6,05 5,00 
4,80 4,15 3,40 4,25 3,58 2,95 6,40 5,43 4,55 
3,65 3,20 2,50 3,15 2,75 2,15 4,85 4,25 3,35 
3,45 2,83 2,30 2,95 2,43 1,95 4,65 3,83 3,15 
3,00 2,45 2,00 2,50 2,05 1,70 4,20 3,45 2,80 
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LZ[ebpZ�>.5 ± Ghjfu�\j_f_gb�ijhklhy�Z\lhfh[be_c-pbkl_jg�ijb�gZeb\_�b�keb\_�
gZeb\guo�]jmah\ 

WdkiemZlZpbhgguc�
h[t_f�pbkl_jgu��f3 

Ghjfu�\j_f_gb�gZ�wdkiemZlZpbhgguc�h[t_f�pbkl_jgu��fbg 

GZeb\�b�keb\� 
kZfhl_dhf 

GZeb\�b�keb\�ijb�
ihfhsb�gZkhkZ 

GZeb\�ijb�ihfhsb�
gZkhkZ��keb\�kZfhl_�
dhf�b�gZh[hjhl 

K\_leu_�
g_nl_ijh�
^mdlu 

L_fgu_�
g_nl_ijh�
^mdlu 

K\_leu_�
g_nl_ijh�
^mdlu 

L_fgu_�
g_nl_ijh�
^mdlu 

K\_leu_�
g_nl_ijh�
^mdlu 

L_fgu_�
g_nl_ijh�
^mdlu 

   >h  1,5 
K\������^h���\dexq� 

     ª�    3   ª����    ª 
     ª�    5   ª��7     ª 
     ª�    7   ª�10    ª 
     ª    10  ª�15    ª 
     ª    15  ª�20    ª 
     ª    20 

14,0 19,0 13,0 16,0 13,5 17,5 
22,0 28,0 18,0 22,0 20,0 25,0 
30,0 37,0 24,0 30,0 27,0 33,5 
36,0 46,0 29,0 37,0 32,5 41,5 
44,0 56,0 36,0 45,0 40,0 50,5 
50,0 65,0 47,0 58,0 48,5 61,5 
58,0 74,0 52,0 67,0 55,0 70,5 
65,0 84,0 59,0 75,0 62,0 79,5 

 
LZ[ebpZ�>.6 ± Ghjfu� \j_f_gb� ijhklhy� [hjlh\uo� Z\lhfh[be_c b�nmj]hgh\� gZ�

ih]jmad_�b�jZa]jmad_�\jmqgmx�]jmah\�miZdh\Zgguo�b�[_a�miZdh\db 

=jmahih^t_fghklv� 
Z\lhfh[bey��l 

Ghjfu�\j_f_gb��fbg�l��gZ�ih]jmadm�b�jZa]jmadm�]jmah\ 
gZ\Zehqguo��\�miZdh\d_�b�[_a�

miZdh\db� 
ijhqbo��\�miZdh\d_�b�[_a�miZ�

dh\db� 

   >h  0,8 
K\��0,8 ^h�2 \dexq� 

     ª�    2   ª��3     ª 
     ª�    3   ª��4     ª 
     ª�    4   ª  5     ª 
     ª     5   ª  6     ª 
     ª     6   ª� 7     ª 
     ª     7 

28,1 29,4 
26,8 24,6 
18,9 18,0 
14,4 13,9 
12,4 11,0 
11,2 10,0 
9,7 9,3 
8,8 8,6 
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IJBEH@?GB?�? 
(kijZ\hqgh_) 

 

GHJFU�A:LJ:L G:�L?OGBQ?KDH?�H;KEM@B<:GB? 
B�J?FHGL�:<LHFH;BEVGUO�LJ:GKIHJLGUO�KJ?>KL< 

 
FZjdZ��fh^_ev��
]jmah\h]h�Z\lh�

fh[bey 

KlZlvb�
aZljZl 

>bZiZahgu�ijh[_]h\�k�gZqZeZ�wdkiemZlZpbb 

0±100 101±300 301±500 501±700 701±900 k\ur_���� 

DAF LF 55 
 

Nai 114,2 129,0 145,0 170,2 228,4 368,9 
Nfa��jm[� 24,3010 29,4043 35,2366 40,3396 48,3588 66,0987 
Nkf, % 4,92 5,17 5,42 5,81 6,01 6,4 

Mersedes-Benz 
609D 
 

Nai 120,2 125,0 137,0 164,7 229,6 270,4 
Nfa��jm[� 26,3351 28,4418 32,3920 38,1857 43,7161 52,6697 
Nkf, % 5,3 5,6 5,8 6,3 6,5 6,9 

Peugeot-Boxer 
FT350 LH2,2 

Nai 29,9 47,0 57,8 61,4 74,2 ± 
Nfa��jm[� 14,6167 27,6253 36,3951 37,8570 49,1120 ± 
Nkf, % 4,28 5,05 5,65 6,12 7,15 ± 

;_e:A-7523 
 

Nai 126,2 200,7 249,9 254,9 291,5 ± 
Nfa��jm[� 128,1501 239,6408 292,1825 315,2495 371,6355 ± 
Nkf, % 6,93 8,11 9,01 9,84 10,25 ± 

=:A-27751 
 

Nai 81,0 128,8 160,4 163,6 187,1 198,5 
Nfa��jm[� 10,9601 20,4951 24,9889 26,9612 31,7834 36,4963 
Nkf, % 4,27 4,99 5,55 6,06 6,31 6,40 

=:A-3307 Nai 94,4 155,8 190,7 216,2 257,7 ± 
Nfa��jm[� 13,4458 24,7402 32,9422 37,9172 48,1360 ± 
Nkf, % 4,1 4,8 5,3 5,9 6,8 ± 

=:A-4301 
 

Nai 83,6 132,9 167,2 182,2 197,3 197,3 
Nfa��jm[� 9,7925 18,4094 24,5788 26,4392 28,8872 37,9944 
Nkf, % 4,77 5,53 6,2 6,77 6,91 6,91 

F:A�:P-56141-
010-30 
 

Nai 172,98 264,65 317,65 345,27 442,82 ± 
Nfa��jm[� 15,1292 27,3835 36,3097 41,756 58,2469 ± 
Nkf, % 9,33 11,1 12,41 13,62 14,29 ± 

F:A�:P-56141-
010-31 

Nai 106,9 171,0 217,0 237,3 267,3 ± 
Nfa��jm[� 25,5783 44,4858 58,8864 68,0481 70,0892 ± 
Nkf, % 4,24 4,96 5,50 5,90 6,44 ± 

F:A-437040 
 

Nai 106,4 162,8 194,7 218,2 272,4 ± 
Nfa��jm[� 25,4404 44,1308 58,2644 67,9657 70,4597 ± 
Nkf, % 6,368 7,95 8,88 9,75 10,24 ± 

F:A-533603 
 

Nai 157,25 240,59 287,77 313,88 402,56 ± 
Nfa��jm[� 13,7538 24,8941 33,0088 37,9600 52,9517 ± 
Nkf, % 8,48 10,09 11,28 12,38 12,99 ± 

F:A-MAN 
651668 

Nai 131,1 209,8 262,2 277,9 312,0 ± 
Nfa��jm[� 25,1952 46,6111 58,7048 63,9958 82,1364 ± 
Nkf, % 5,59 6,54 7,27 8,11 8,55 ± 

F:A-MAN 
750268 

Nai 134,5 215,2 269,0 285,1 320,1 ± 
Nfa��jm[� 29,0105 53,6694 67,5945 73,6867 94,5742 ± 
Nkf, % 5,78 6,76 7,51 8,38 8,84 ± 
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IJBEH@?GB?�@ 
(kijZ\hqgh_) 

 

HKGH<GU?�L?OGBQ?KDB? O:J:DL?JBKLBDB�:<LHFH;BEVGUO�LJ:GKIHJLGUO�KJ?>KL< 
 

Fh^_ev� 
�fZjdZ�� 
]jmah\h]h�
Z\lhfh[bey 

Lbi�
dmah\Z 

=jmah�
ih^t-
_f�

ghklv��l 

Kh[�
kl\_g-
gZy�
fZkkZ��
l 

Wdkiem�
ZlZpb�
hgguc�
h[t_f�
dmah\Z��
f3 

Dhe_kgZy�
nhjfmeZ
 

H[hagZq_gb_�
rbgu 

Klhb�
fhklv�
dhfie_d�
lZ�rbg��
jm[� 

Ijhba\h�
^bl_ev�rbg 

WdkiemZ�
lZpbhggu_�
ghjfu�
ijh[_]Z�
Z\lhfh�
[bevguo�
rbg�� 
luk� df 

Lbi� 
^\b]Zl_ey 

Ebg_cgZy�
ghjfZ�
jZkoh^Z�
lhieb\Z��
e�����df 

GhjfZ�
lb\guc�
kjhd�
kem`�
[u�
Z\lh�
fh[b�
ey��e_l 

I_j\h�
gZqZev�
gZy�
klhb�
fhklv�
Z\lhfh�
[bey��
jm[� 

GhjfZ�
ijh[_]Z�
Z\lhfh[b�
ey�̂ h�

dZiblZev�
gh]h�

j_fhglZ, 
luk� df 

DAF LF 55 Nmj]hg 10,4 7,6 ± �î����� 285/70R19,5 428,40 D:F:�
�JN� 

101 >ba_ev�
guc 

20,0 8 42000 300 

Mersedes-
Benz 609D 

Nmj]hg 8,0 3,9 ± �î����� 205/75R16 155,50 Sava 
(Keh\_�
gby) 

58 >ba_ev�
guc 

11,5 7 20000 300 

Peugeot-
Boxer FT350 
LH2,2 

Nmj]hg 1,5 2,0 ± �î����� 205/75R16 155,50 Sava 
(Keh\_�
gby) 

58 >ba_ev�
guc 

9,1 7 38000 175 

;_e:A-7523 KZfh�
k\Ze 

42,0 29,5 ± �î����� 18,00-25 1122,00 ;_erbgZ�
�J;� 

61 >ba_ev�
guc 

132,5 9 36000 200 

=:A-27751 Nmj]hg�
�bah�
l_jfb�
q_kdbc� 

4,0 4,0 ± �î����� 8,25R20 221,10 D:F:�
�JN� 

131 ;_gab�
gh\uc 

25,3 
�jZ[hlZ�
oheh�
^bevghc�
mklZgh\�
db 

�����e� 
����df� 

7 21600 300 

=:A-3307 ;hjlh�
\hc 

4,5 3,2 ± �î����� 8,25R20 221,10 D:F:�
�JN� 

131 ;_gab�
gh\uc 

23,8 7 14 600 300 

=:A-4301 Nmj]hg 4,8 4,05 ± �î����� 8,25R20 221,10 D:F:�
�JN� 

131 >ba_ev�
guc 

18,8 7 21 000 300 
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HdhgqZgb_�ijbeh`_gby�@ 

Fh^_ev� 
�fZjdZ�� 
]jmah\h]h�
Z\lhfh[bey 

Lbi�
dmah\Z 

=jmah�
ih^t-
_f�

ghklv��l 

Kh[�
kl\_g-
gZy�
fZkkZ��
l 

Wdkiem�
ZlZpb�
hgguc�
h[t_f�
dmah\Z��
f3 

Dhe_kgZy�
nhjfmeZ
 

H[hagZq_gb_�
rbgu 

Klhb�
fhklv�
dhfie_d�
lZ�rbg��
jm[� 

Ijhba\h�
^bl_ev�rbg 

WdkiemZ�
lZpbhggu_�
ghjfu�
ijh[_]Z�
Z\lhfh�
[bevguo�
rbg�� 
luk� df 

Lbi� 
^\b]Zl_ey 

Ebg_cgZy�
ghjfZ�
jZkoh^Z�
lhieb\Z��
e�����df 

GhjfZ�
lb\guc�
kjhd�
kem`�
[u�
Z\lh�
fh[b�
ey��e_l 

I_j\h�
gZqZev�
gZy�
klhb�
fhklv�
Z\lhfh�
[bey��
jm[� 

GhjfZ�
ijh[_]Z�
Z\lhfh[b�
ey�̂ h�

dZiblZev�
gh]h�

j_fhglZ��
luk� df 

=:A�������-
����©=Za_evª 

;hjlh�
\hc 

1,3 2,2 ± �î����� 175/75R16 162,00 Toyo 
(=_jfZ�
gby� 

58 ;_gab�
gh\uc 

13,8 7 37 000 175 

F:A�:P-
56141-010-30 

Pb�
kl_jgZ 

9,7 8,3 11,0 �î����� 11,00R20 403,00 ;_erbgZ�
�J;� 

131 >ba_ev�
guc 

28,0 
�keb\� 
gZeb\���
pbkl_j�
gu�����e� 

8 28 000 300 

F:A�:P-
56141-010-31 

Pb�
kl_jgZ 

9,4 8,6 11,0 �î����� 11,00R20 403,00 ;_erbgZ�
�J;� 

131 >ba_ev�
guc 

25,1 8 28 000 300 

F:A-437040 Nmj]hg 
�bah�
l_jfb�
q_kdbc� 

4,4  
5,5 

± �î����� 235/75R17,5 311,00 ;_erbgZ�
�J;� 

133 >ba_ev�
guc 

17,8 7 26 000 500 

F:A-533603 ;hjlh�
\hc 

8,3 8,2 ± �î����� 11,00R20 403,00 ;_erbgZ�
�J;� 

131 >ba_ev�
guc 

23,6 8 19 000 600 

F:A-MAN 
651668 

KZfh�
k\Ze 

21,0 12,5 ± �î������ 12,00R20 221,10 D:F:�
�JN� 

131 >ba_ev�
guc 

36,3 9 58 000 200 

F:A-MAN 
750268 

KZfh�
k\Ze 

30,0 14,0 ± �î������ 385/65R22,5 
���rl��� 

12,00R20 (8 
rl�� 

221,10 D:F:�
�JN� 

132; 
131 

>ba_ev�
guc 

39,5 9 77 000 200 

* < kdh[dZo�mdZaZgh�h[s__�dhebq_kl\h�dhe_k. 
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IJBEH@?GB?�B 
(kijZ\hqgh_) 

 

AG:Q?GBY�KL:G>:JLGHC NMGDPBB� 

GHJF:EVGH=H�J:KIJ?>?E?GBY� � �
2

2

0

1

2�

x z

x _ G]
�

)  ³  

 

o 
Khlu_�^heb�o 

0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 
0,0 0,0000 0,0040 0,0080 0,0120 0,0160 0,0199 0,0239 0,0279 0,0319 0,0359 
0,1 0,0398 0,0438 0,0478 0,0517 0,0557 0,0596 0,0636 0,0675 0,0714 0,0753 
0,2 0,0793 0,0832 0,0871 0,0910 0,0948 0,0987 0,1026 0,1064 0,1103 0,1141 
0,3 0,1179 0,1217 0,1255 0,1293 0,1331 0,1368 0,1406 0,1443 0,1480 0,1517 
0,4 0,1554 0,1591 0,1628 0,1664 0,1700 0,1736 0,1772 0,1808 0,1844 0,1879 
0,5 0,1915 0,1950 0,1985 0,2019 0,2054 0,2088 0,2123 0,2157 0,2190 0,2224 
0,6 0,2257 0,2291 0,2324 0,2357 0,2389 0,2422 0,2454 0,2486 0,2517 0,2549 
0,7 0,2580 0,2611 0,2642 0,2673 0,2704 0,2734 0,2764 0,2794 0,2823 0,2852 
0,8 0,2881 0,2910 0,2939 0,2967 0,2995 0,3023 0,3051 0,3078 0,3106 0,3133 
0,9 0,3159 0,3186 0,3212 0,3238 0,3264 0,3289 0,3315 0,3340 0,3365 0,3389 
1,0 0,3413 0,3438 0,3461 0,3485 0,3508 0,3531 0,3554 0,3577 0,3599 0,3621 
1,1 0,3643 0,3665 0,3686 0,3708 0,3729 0,3749 0,3770 0,3790 0,3810 0,3830 
1,2 0,3849 0,3869 0,3888 0,3907 0,3925 0,3944 0,3962 0,3980 0,3997 0,4015 
1,3 0,4032 0,4049 0,4066 0,4082 0,4099 0,4115 0,4131 0,4147 0,4162 0,4177 
1,4 0,4192 0,4207 0,4222 0,4236 0,4251 0,4265 0,4279 0,4292 0,4306 0,4319 
1,5 0,4332 0,4345 0,4357 0,4370 0,4382 0,4394 0,4406 0,4418 0,4429 0,4441 
1,6 0,4452 0,4463 0,4474 0,4484 0,4495 0,4505 0,4515 0,4525 0,4535 0,4545 
1,7 0,4554 0,4564 0,4573 0,4582 0,4591 0,4599 0,4608 0,4616 0,4625 0,4633 
1,8 0,4641 0,4649 0,4656 0,4664 0,4671 0,4678 0,4686 0,4693 0,4699 0,4706 
1,9 0,4713 0,4719 0,4726 0,4732 0,4738 0,4744 0,4750 0,4756 0,4761 0,4767 
2,0 0,4772 0,4778 0,4783 0,4788 0,4793 0,4798 0,4803 0,4808 0,4812 0,4817 
2,1 0,4821 0,4826 0,4830 0,4834 0,4838 0,4842 0,4846 0,4850 0,4854 0,4857 
2,2 0,4861 0,4864 0,4868 0,4871 0,4875 0,4878 0,4881 0,4884 0,4887 0,4890 
2,3 0,4893 0,4896 0,4898 0,4901 0,4904 0,4906 0,4909 0,4911 0,4913 0,4916 
2,4 0,4918 0,4920 0,4922 0,4925 0,4927 0,4929 0,4931 0,4932 0,4934 0,4936 
2,5 0,4938 0,4940 0,4941 0,4943 0,4945 0,4946 0,4948 0,4949 0,4951 0,4952 
2,6 0,4953 0,4955 0,4956 0,4957 0,4959 0,4960 0,4961 0,4962 0,4963 0,4964 
2,7 0,4965 0,4966 0,4967 0,4968 0,4969 0,4970 0,4971 0,4972 0,4973 0,4974 
2,8 0,4974 0,4975 0,4976 0,4977 0,4977 0,4978 0,4979 0,4979 0,4980 0,4981 
2,9 0,4981 0,4982 0,4982 0,4983 0,4984 0,4984 0,4985 0,4985 0,4986 0,4986 
3,0 0,4987 0,4987 0,4987 0,4988 0,4988 0,4989 0,4989 0,4989 0,4990 0,4990 
3,1 0,0000 0,0040 0,0080 0,0120 0,0160 0,0199 0,0239 0,0279 0,0319 0,0359 
3,2 0,0398 0,0438 0,0478 0,0517 0,0557 0,0596 0,0636 0,0675 0,0714 0,0753 
3,3 0,0793 0,0832 0,0871 0,0910 0,0948 0,0987 0,1026 0,1064 0,1103 0,1141 
3,4 0,1179 0,1217 0,1255 0,1293 0,1331 0,1368 0,1406 0,1443 0,1480 0,1517 
3,5 0,1554 0,1591 0,1628 0,1664 0,1700 0,1736 0,1772 0,1808 0,1844 0,1879 
3,6 0,1915 0,1950 0,1985 0,2019 0,2054 0,2088 0,2123 0,2157 0,2190 0,2224 
3,7 0,2257 0,2291 0,2324 0,2357 0,2389 0,2422 0,2454 0,2486 0,2517 0,2549 
3,8 0,2580 0,2611 0,2642 0,2673 0,2704 0,2734 0,2764 0,2794 0,2823 0,2852 
3,9 0,2881 0,2910 0,2939 0,2967 0,2995 0,3023 0,3051 0,3078 0,3106 0,3133 
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H=E:<E?GB? 
 

<\_^_gb_ «««««««««««««««««««���««««�««««««.... 3 
1 P_ghh[jZah\Zgb_�\h�\g_rg_lhj]h\hc�^_yl_evghklb�hj]ZgbaZpbb ��«��««... 4 
2 JZkq_l� k_[_klhbfhklb� i_j_\hahd� ^ey� lZjbnguo� p_e_c� gZ� `_e_agh^hjh`ghf�
ljZgkihjl_ «««««««««««««««««««««««««««��� 9 

3 JZkq_l� k_[_klhbfhklb� b� lZjbnh\� gZ� i_j_\hadm� ]jmah\� `_e_agh^hjh`guf�
ljZgkihjlhf�\�\Z]hgZo�i_j_\haqbdZ «««««««««««««««««� 14 

 3.1 H[sb_�iheh`_gby ««««««««««««««««««««««« 14 
 3.2 JZkq_l�k_[_klhbfhklb�b�lZjbnh\�gZ�i_j_\hadm�]jmah\�\�mgb\_jkZevguo�b�

ki_pbZebabjh\Zgguo�\Z]hgZo�i_j_\haqbdZ��djhf_�pbkl_jg�^ey�gZeb\guo�
]jmah\��j_njb`_jZlhjguo�\Z]hgh\�b�ljZgkihjl_jh\�««««««««« 17 

 3.3 JZkq_l�k_[_klhbfhklb�i_j_\hahd�]jmah\�\�\Z]hgZo-pbkl_jgZo��ijbgZ^e_�
`Zsbo�i_j_\haqbdm�««««««««««««««««««««««�� 21 

 3.4 DZevdmebjh\Zgb_ k_[_klhbfhklb�b�jZkq_l�lZjbnh\�gZ�i_j_\hadm�]jmah\�\�
j_njb`_jZlhjghf�ih^\b`ghf�khklZ\_�i_j_\haqbdZ�««««««««« 25 

 3.5 Ihjy^hd� hij_^_e_gby� k_[_klhbfhklb� b� jZkq_l� lZjbnh\� gZ� i_j_\hadm�
g_]Z[Zjblguo�]jmah\�b�]jmah\�gZ�ljZgkihjl_jZo�««««««««««�� 28 

 3.6 Hij_^_e_gb_� k_[_klhbfhklb� b� jZkq_l� lZjbnh\� gZ� i_j_\hadm� ]jmah\�
`_e_agh^hjh`guf�ljZgkihjlhf�\�dhgl_cg_jZo�i_j_\haqbdZ�«««««� 29 

4 Nhjfbjh\Zgb_� dhgdmj_glhkihkh[gh]h� lZjbnZ� gZ� `_e_agh^hjh`gmx� i_j_�
\hadm�«««««««««««««««««««««««««««««« 32 

 4.1 H[sb_�iheh`_gby ««««««««««««««««««««««« 32 
 4.2  JZkq_l�k_[_klhbfhklb�i_j_\hadb�]jmah\�^ey�lZjbnguo�p_e_c�gZ�dhgdm�

jbjmxs_f�\b^_�ljZgkihjlZ�««««««««««««««««««« 32 
 4.3 Ijbgylb_�j_r_gby�h�dhgdmj_glhkihkh[ghf�mjh\g_�lZjbnZ�gZ�i_j_\hadm�

]jmaZ�`_e_agh^hjh`guf�ljZgkihjlhf�««««««««««««««�� 60 
5 H[hkgh\Zgb_�lZjbnguo�klZ\hd�ijb�mkdhj_gghc�^hklZ\d_�]jmah\�««««« 61 
 5.1 Hij_^_e_gb_�gZ^[Z\db�d�lZjbnm�aZ�mkdhj_ggmx�^hklZ\dm�]jmaZ�\�khklZ\_�

]jmah\h]h�ih_a^Z�«««««««««««««««««««««««�� 61 
 5.2 Hij_^_e_gb_� klZ\hd� ieZlu� ijb� i_j_\had_ kjhqghc� hlijZ\db� k� hl^_ev�

guf�ehdhfhlb\hf�««««««««««««««««««««««« 64 
6 JZkq_l�jZaf_jh\�kdb^hd�k�lZjbnh\�ijb�jZaebqguo�mkeh\byo�««««««« 66 
 6.1 JZkq_l�jZaf_jZ�kdb^db�k�lZjbnZ�ijb�ihklhygghf�h[t_f_�i_j_\hahd�««� 66 
 6.2 MklZgh\e_gb_�kdb^db�k�lZjbnZ�ijb�m\_ebq_gbb�h[t_fZ�i_j_\hahd�««�� 67 
7 JZkq_l�kdb^db�k�lZjbnZ�ijb�i_j_\had_�]jmah\�hlijZ\bl_evkdbfb�fZjrjmlZfb� 69 
8 DZevdmebjh\Zgb_� klhbfhklb� ^hihegbl_evguo� mkem]�� \uihegy_fuo� ih�
ijhkv[Zf�deb_glh\�««««««««««««««««««««««««� 75 
Kibkhd�ebl_jZlmju�««««««««««««««««««««««««� 80 
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Ijbeh`_gb_�:�Ghf_gdeZlmjZ�b�deZkkbnbdZpby�]jmah\��i_j_\habfuo�Z\lhfh�
[bevguf�b�`_e_agh^hjh`guf�ljZgkihjlhf�««««««««««««� 82 

Ijbeh`_gb_�;�L_ogbq_kdb_�oZjZdl_jbklbdb�\Z]hgh\�dhe_b������ff�««««� 85 
Ijbeh`_gb_�< Hjb_glbjh\hqgu_�iZjZf_lju�^ey�jZkq_lZ� k_[_klhbfhklb�i_�

j_\hahd�]jmah\�`_e_agh^hjh`guf�ljZgkihjlhf�««««««««««�� 87 
Ijbeh`_gb_�=�J_dhf_g^m_fu_�jZkq_lgu_�kdhjhklb�^\b`_gby�]jmah\uo�Z\lh�

fh[be_c�^ey�jZkq_lZ�ghjf�gZ�h^bg�lhggh-dbehf_lj�««««««««« 88 
Ijbeh`_gb_ >�Ghjfu�\j_f_gb�gZ�ih]jmadm�b�jZa]jmadm�]jmah\�ba�Z\lhfh[b�

e_c�«««««««««««««««««««««««««««««�� 91 
Ijbeh`_gb_�?�Ghjfu�aZljZl�gZ�l_ogbq_kdh_�h[kem`b\Zgb_�b�j_fhgl�Z\lhfh�

[bevguo�ljZgkihjlguo�kj_^kl\�«««««««««««««««««�� 94 
Ijbeh`_gb_� @� Hkgh\gu_� l_ogbq_kdb_� oZjZdl_jbklbdb� Z\lhfh[bevguo�

ljZgkihjlguo�kj_^kl\�««««««..««««««««««««««��� 95 
Ijbeh`_gb_� B� AgZq_gby� klZg^Zjlghc� nmgdpbb� ghjfZevgh]h� jZkij_^_e_gby�

N�o) «««««««««««««««««««««««««««««�� 97 
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Mq_[gh_�ba^Zgb_ 

 
?EH<HC B\Zg :e_dkZg^jh\bq 

HKBI?GDH Ex^fbeZ <eZ^bfbjh\gZ 

 
P?GHH;J:AH<:GB?��L:JBNHH;J:AH<:GB?� 
G:�@?E?AGH>HJH@GHF�LJ:GKIHJL? 

 
Ihkh[b_ 

 
 

J_^Zdlhj�Y. :. < Z k v d�_ \�b�q 
L_ogbq_kdbc�j_^Zdlhj��<��G��D�m�q�_�j�h�\�Z 

 
 

Ih^ibkZgh�i_qZlv��1.10.2021 ]��NhjfZl����î�������� 
;mfZ]Z�hnk_lgZy��=ZjgblmjZ�Times New Roman��I_qZlv�gZ�jbah]jZn_� 

Mke��i_q��e��5,81��Mq�-ba^��e��5,33��LbjZ`��98 wda� 
AZd����2458. Ba^����36. 

 
Ba^Zl_ev�b�iheb]jZnbq_kdh_�bkiheg_gb_� 

;_ehjmkkdbc�]hkm^Zjkl\_gguc�mgb\_jkbl_l�ljZgkihjlZ� 
K\b^_l_evkl\h�h�]hkm^Zjkl\_gghc�j_]bkljZpbb�ba^Zl_ey��ba]hlh\bl_ey� 

jZkijhkljZgbl_ey�i_qZlguo�ba^Zgbc 
��������hl������������ 
��������hl������������ 
���������hl������������ 

Me��Dbjh\Z��������������=hf_ev 
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J?KIM;EBDB�;?E:JMKV 
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J_kim[ebdb�;_eZjmkv�ih�h[jZah\Zgbx�\�h[eZklb�wdhghfbdb�b�hj]ZgbaZpbb� 
ijhba\h^kl\Z�^ey�klm^_glh\�\mah\�ki_pbZevghkl_c��-���������©Hj]ZgbaZpby� 
i_j_\hahd�b�mijZ\e_gb_�gZ�`_e_agh^hjh`ghf ljZgkihjl_ª���-27 02 01  

©LjZgkihjlgZy�eh]bklbdZ��ih�gZijZ\e_gbyf�ª�ih�gZijZ\e_gbx�ki_pbZevghklb� 
1-27 02 01-���©LjZgkihjlgZy�eh]bklbdZ��`_e_agh^hjh`guc�ljZgkihjl�ª 
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JMDH<H>BL?E?C�B�KI?PB:EBKLH<�LJ:GKIHJLGH=H�DHFIE?DK:� 

J?KIM;EBDB�;?E:JMKV 

DZn_^jZ�mijZ\e_gby�]jmah\hc�b�dhff_jq_kdhc�jZ[hlhc 

B��:��?EH<HC��E��<. HKBI?GDH 
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J_dhf_g^h\Zgh�mq_[gh-f_lh^bq_kdbf�h[t_^bg_gb_f�ih�h[jZah\Zgbx�\�h[eZklb�
wdhghfbdb�b�hj]ZgbaZpbb�ijhba\h^kl\Z ^ey�h[mqZxsboky�ih�ki_pbZevghklb� 
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<�khhl\_lkl\bb�k�AZdhghf�J_kim[ebdb�;_eZjmkv�©H�p_ghh[jZah\Zgbbª�[6] 

p_ghh[jZah\Zgb_�ij_^klZ\ey_l�kh[hc�ijhp_kk�ih�mklZgh\e_gbx�b�ijbf_g_�
gbx� p_g� �lZjbnh\��� ijb� wlhf� p_gZ� ihgbfZ_lky� dZd� ^_g_`gh_� \ujZ`_gb_�
klhbfhklb�_^bgbpu�lh\ZjZ��Z�lZjbn� ± dZd�^_g_`gh_�\ujZ`_gb_�klhbfhklb�
_^bgbpu�jZ[hlu��mkem]b� 
P_ghh[jZah\Zgb_� gZ� `_e_agh^hjh`ghf� ljZgkihjl_� y\ey_lky� keh`ghc�

fgh]hklmi_gqZlhc� aZ^Zq_c�� ijba\Zgghc� h[_ki_qblv� [ZeZgk� bgl_j_kh\� \k_o�
klhjhg�� mqZkl\mxsbo� \� ijhp_kk_� i_j_\hadb� b� hdZaZgby� khimlkl\mxsbo�
mkem]: \eZ^_evpZ� bgnjZkljmdlmju�� i_j_\haqbdZ�� kh[kl\_ggbdZ� ih^\b`gh]h�
khklZ\Z��]jmahhlijZ\bl_ey��]jmahihemqZl_ey� 
Hkgh\hc�nhjfbjh\Zgby�p_g��lZjbnh\��gZ�ljZgkihjl_�y\ey_lky�\�i_j\mx�

hq_j_^v�wdhghfbq_kdZy�h[hkgh\Zgghklv�lZjbnguo�klZ\hd��bo�hldjulhklv�b�
ijhajZqghklv� dZd� ^ey� ihevah\Zl_e_c�� lZd� b� ^ey� j_]meylhjZ�� Z� lZd`_� mq_l�
\ebygby�hkgh\guo�agZqbfuo�nZdlhjh\�b�iZjZf_ljh\. 
<�gZklhys_f�ihkh[bb�jZkkfZljb\Zxlky�hkgh\gu_�\hijhku�p_ghh[jZah�

\Zgby� �lZjbnhh[jZah\Zgby�� gZ�`_e_agh^hjh`ghf� ljZgkihjl_�� \dexqZy� ih�
kljh_gb_�fh^_eb�b�jZkq_l k_[_klhbfhklb�]jmah\uo�`_e_agh^hjh`guo�i_j_�
\hahd�^ey�lZjbnguo�p_e_c��jZkq_l�lZjbnh\�gZ�i_j_\hadm�]jmah\�\�jZaebqguo�
lbiZo�]jmah\uo�`_e_agh^hjh`guo�\Z]hgh\�b�dhgl_cg_jh\��hij_^_e_gb_�p_�
gh\hc�dhgdmj_glhkihkh[ghklb�`_e_agh^hjh`gh]h�ljZgkihjlZ��mklZgh\e_gb_�
\hafh`ghklb� ij_^hklZ\e_gby� b� jZaf_jZ� kdb^hd� k� lZjbnh\� b� gZ^[Z\hd� aZ�
mkdhj_ggmx�^hklZ\dm�� Z� lZd`_�ihjy^hd� dZevdmebjh\Zgby�ieZl� aZ�^hihegb�
l_evgu_�jZ[hlu�b�mkem]b� 
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1 P?GHH;J:AH<:GB?� 
<H�<G?RG?LHJ=H<HC�>?YL?EVGHKLB�HJ=:GBA:PBB 

 
H^gbf�ba�gZb[he__�\Z`guo�nZdlhjh\�\�ijhp_kk_�aZdexq_gby�dhgljZdlZ�

y\ey_lky� hij_^_e_gb_� \g_rg_lhj]h\hc� p_gu�� dhlhjZy� aZ\bkbl� hl�fgh`_kl\Z�
iZjZf_ljh\�l_ogbq_kdh]h��l_ogheh]bq_kdh]h��iheblbq_kdh]h�b�wdhghfbq_kdh�
]h�oZjZdl_jZ� Nhjfbjh\Zgb_�\g_rg_lhj]h\hc�p_gu�y\ey_lky�keh`guf�ijhp_k�
khf��\dexqZxsbf \�k_[y \u[hj�[Zabkguo�fbjh\uo�jugdh\�b�kbkl_fu�dhff_j�
q_kdbo� ihijZ\hd� d� [Zabkguf� p_gZf�� mq_l� dZq_kl\_gguo� b� \j_f_gguo�
iZjZf_ljh\��mkeh\bc�ihklZ\db��\Zexlgh-nbgZgkh\uo�mkeh\bc��ihjy^hd�ijbf_�
g_gby�kbkl_fu�kdb^hd b�\dexq_gby�\�p_gm�dhgljZdlZ�gZeh]h\�b�ihrebg. 
F_`^mgZjh^gu_� ijZ\beZ� ©Bgdhl_jfk-2020ª�� ijbf_gy_fu_� \� f_`^mgZ�

jh^ghc�lhj]h\e_��hij_^_eyxl�ijZ\Z�b�h[yaZgghklb�klhjhg�ih�^h]h\hjm�dmieb-
ijh^Z`b�\�qZklb�^hklZ\db�lh\ZjZ�hl�ijh^Z\pZ�d�ihdmiZl_ex��mkeh\by�ihklZ\db 
lh\Zjh\�� <�aZ\bkbfhklb�hl�[Zabkguo�mkeh\bc�ihklZ\db� ©Bgdhl_jfk-2020ª \ 
ijhp_kk_� aZdexq_gby� \g_rg_lhj]h\hc� k^_edb� mklZgZ\eb\Zxlky� h[yaZgghklb�
klhjhg�ih�^hklZ\d_�lh\ZjZ�b�fhf_gl�i_j_oh^Z�jbkdh\�k�ijh^Z\pZ�gZ�ihdmiZl_ey��
ijb�wlhf�jZkoh^u�ijh^Z\pZ�ih�^hklZ\d_�\dexqZxlky�\�p_gm�lh\ZjZ. 
NZdlmjgZy�klhbfhklv��bg\hckgZy�p_gZ��lh\ZjZ�ij_^klZ\ey_l�kh[hc�[5]: 
± p_gm�lh\Zjh\�\�\Zexl_�^h]h\hjZ��ijb\_^_ggmx�\�kq_l_�gZ�hieZlm�b��beb��

ihklZ\dm� lh\Zjh\� beb� jZkkqblZggmx� bkoh^y� ba� mkeh\bc� ^h]h\hjZ�� _keb� ih�
mkeh\byf�^h]h\hjZ�kq_l�gZ�hieZlm�b��beb��ihklZ\dm�lh\Zjh\�hnhjfey_lky�ih�
ke_�ihklZ\db�lh\Zjh\��_keb�lh\Zju�\\_a_gu�gZ�lZfh`_ggmx�l_jjblhjbx�J_k�
im[ebdb�;_eZjmkv�beb�\uimkdZxlky�^ey�k\h[h^gh]h�h[jZs_gby�\�kq_l�bkihe�
g_gby� h[yaZl_evkl\� ih� ^h]h\hjm� f_`^mgZjh^ghc� dmieb-ijh^Z`b� beb� ih�
bghfm�^h]h\hjm��gZ�dhlhjuc�\�khhl\_lkl\bb�k�ZdlZfb�aZdhgh^Zl_evkl\Z�J_k�
im[ebdb�;_eZjmkv�mklZgh\e_gh�lj_[h\Zgb_�h[�hnhjfe_gbb�^hdmf_glZ�\Zexl�
gh]h�dhgljhey��iZkihjlZ�k^_edb��beb�iZkihjlZ�[Zjl_jghc�k^_edb� 

± klhbfhklv�lh\Zjh\��ijb\_^_ggmx�\�dhff_jq_kdhf�^hdmf_gl_, dhlhjuc�kh�
klZ\e_g ijb�kh\_jr_gbb�k^_edb��k\yaZgghc�k�i_j_f_s_gb_f�lh\Zjh\�q_j_a�lZfh�
`_ggmx� ]jZgbpm� J_kim[ebdb� ;_eZjmkv� beb� \uimkdhf� lh\Zjh\� ^ey� k\h[h^gh]h�
h[jZs_gby��_keb�lh\Zju�\\_a_gu�gZ�lZfh`_ggmx�l_jjblhjbx�J_kim[ebdb�;_eZ�
jmkv�\�kq_l�bkiheg_gby�h[yaZl_evkl\�ih�^h]h\hjm��ij_^mkfZljb\Zxs_fm�i_j_^Z�
qm�\\_a_gguo�lh\Zjh\�\h�\j_f_ggh_�\eZ^_gb_�b��beb��ihevah\Zgb_��\�lhf�qbke_�k�
\hafh`ghklvx�kh\_jrZlv�hij_^_e_ggu_�^_ckl\by�beb�kh\_jrZlv�hij_^_e_ggmx�
^_yl_evghklv�k�lh\ZjZfb���eb[h�ih�h^ghklhjhgg_c�\g_rg_wdhghfbq_kdhc�k^_ed_� 
<�aZ\bkbfhklb�hl�[ZabkZ�ihklZ\db��bguo�mkeh\bc�\g_rg_lhj]h\h]h�^h]h�

\hjZ�nZdlmjgZy�klhbfhklv�fh`_l�g_�\dexqZlv�jZkoh^u�ih�i_j_\had_�lh\ZjZ��
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ih]jmahqgh-jZa]jmahqguf�jZ[hlZf��bguf�jZ[hlZf��mkem]Zf��kljZoh\Zgbx��ih�
hieZl_� j_amevlZlh\� bgl_ee_dlmZevghc� ^_yl_evghklb�� wdkihjlghc� ihrebgu��
jZaebqguo�]hkm^Zjkl\_gguo�k[hjh\�b�l� i��MdZaZggu_�khklZ\eyxsb_�mqblu�
\Zxlky� ijb� hij_^_e_gbb� lZfh`_gghc� klhbfhklb� lh\Zjh\� <aZbfhk\yav�nZd�
lmjghc�klhbfhklb�lh\ZjZ�b�[ZabkZ�ihklZ\db�ijb\_^_gZ�gZ�jbkmgd_����. 
<� khhl\_lkl\bb� k� \u[jZggufb� mkeh\byfb� ihklZ\db� ©Bgdhl_jfk-2020ª 

jZkkqblu\Z_lky� \_ebqbgZ� iheguo� aZljZl� gZ� \uiheg_gb_� aZdZaZ� \� ij_^_eZo�
ko_fu�^hklZ\db�\�f_`^mgZjh^ghf�khh[s_gbb�beb�jZkkqblu\Zxlky�hl^_evgu_�
bg\hckgu_�p_gu�bkoh^y�ba�\ujZ`_gbc: 

hP P �EXW                                                 (1.1) 
hl wdk hl wdk

h ijj lZf ijj lZfP P K K P K K �FCA EXW � �  � �                    (1.2) 

wdk ihjl \[ ihjl \[
h lZf i_j ijj i_j ijjP P & 7 & P 7 & �FAS FCA � � �  � �              (1.3) 

hl wdk ihjl \[ [hjl [hjl
h ijj lZf i_j ijj ijj ijjP P & & 7 & & P & �FOB FAS � � � � �  �       (1.4) 

hl wdk ihjl [hjl fhj_ fhj_
h ijj lZf i_j ijj i_j i_jP P & & 7 & �7 P �7 �CFR FOB � � � �        (1.5) 

hl wdk ihjl [hjl fhj_
h ijj lZf i_j ijj i_j kljZo kljZoP P & & 7 & �7 & P �& �CIF CFR � � � � �   (1.6) 

hl wdk gZag gZag
h ijj lZf i_j i_jP P P & & 7 P �7 �CPT DAP FCA  � � �              (1.7) 

hl wdk gZag
h ijj lZf i_j FljZo FljZoP P & & 7 �& P �& �CIP CPT � � �              (1.8) 

hl wdk gZag gZag gZag
h ijj lZf i_j ijj ijjP P & & 7 �& P �& �DPU DAP � � �               (1.9) 

hl wdk gZag gZag bfi bfi
h ijj lZf i_j ijj lZf lZfP P & & 7 & & P ��& �DDP DPU � � � � �      (1.10) 

]^_     hP  ± hlimkdgZy��hilh\Zy��p_gZ�ij_^ijbylby ± ba]hlh\bl_ey�ijh^mdpbb; 
hl gZag
ijj ijjK �K  ± klhbfhklv�ih]jmahqgh-jZa]jmahqguo�jZ[hl�khhl\_lkl\_ggh�gZ�kdeZ-

^_ hlijZ\bl_ey��ijh^Z\pZ��b�ihemqZl_ey��ihdmiZl_ey�� 
wdk bfi
lZf lZfK �K  ± lZfh`_ggZy�ihrebgZ��hnbpbZevgu_�gZeh]b��k[hju�b�ieZl_`b� b�

hnhjfe_gb_�ki_pbZevguo�^hdmf_glh\�khhl\_lkl\_ggh�gZ�\u\ha�
b�gZ�\\ha�lh\ZjZ; 

ihjl
i_jL  ± klhbfhklv�i_j_\hadb�lh\ZjZ�^h�ihjlZ�_]h�hl]jmadb��ihklZ\sbdZ�� 
\[
ijjK  ± klhbfhklv� ih]jmahqgh-jZa]jmahqguo� jZ[hl� k� ^hklZ\dhc� lh\ZjZ�

\^hev�[hjlZ�km^gZ��d�[hjlm�km^gZ�� 
[hjl
ijjK  ± klhbfhklv�^hklZ\db� lh\ZjZ�gZ�[hjl� km^gZ� �k�mq_lhf� _]h� ljZgk�

ihjlbjh\Zgby�b�kdeZ^bjh\Zgby�gZ�km^g_�� 
fhj_
i_jL  ± fhjkdhc�njZol��ijh\hagZy�ieZlZ��ieZl_`b�aZ�i_j_\hadm��^h�ihjlZ�

ihklZ\db��gZagZq_gby��lh\ZjZ� 
KkljZo ± klhbfhklv�kljZoh\Zgby� 
gZag
i_jL  ± klhbfhklv�i_j_\hadb�lh\ZjZ�^h�imgdlZ�gZagZq_gby. 
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EXW ± lh\Zj�gZ�kdeZ^_�Ijh^Z\pZ, ]hlh\uc�d�hl]jmad_

Ih]jmadZ, ^hklZ\dZ�^h�mdZaZggh]h�f_klZ, jZa]jmadZ, lZfh`_ggZy�hqbkldZ�^ey�wdkihjlZ, dhfbkkbhggu_�wdki_^blhjZ

JZkoh^u�\�ihjlm�hl]jmadb: ihjlh\u_�k[hju, kdeZ^bjh\Zgb_, ih]jmadZ�gZ�[hjl�km^gZ, hnhjfe_gb_�^hdmf_glh\

>hklZ\dZ�^h�ihjlZ�gZagZq_gby

Ih]jmadZ�ljZgkihjlgh]h�kj_^kl\Z, hnhjfe_gb_�^hdmf_glh\, ^hklZ\dZ�^h�f_klZ�gZagZq_gby

K[hju�\�ihjlm�gZagZq_gby, jZa]jmadZ�km^gZ�gZ�ijbqZe

JZkoh^u�ih�kljZoh\Zgbx

>hklZ\dZ�^h�mdZaZggh]h�f_klZ

JZkoh^u�ih�kljZoh\Zgbx

LZfh`_ggu_�ieZl_`b

LZfh`_ggu_�ieZl_`b

DDP
lh\Zj�gZ�kdeZ^_�IhdmiZl_ey

CIF
CIP

DAP
CPT

DAP

DPU

CFR

FCA

CFR

FOB

FAS

EXW

N
Zd
lm
jg
Zy
�kl
hb
fh
kl
v�
jZ
kl
_l

N
ZdlmjgZy�klhbfhklv�kgb`Z_lky

DDP

DDP

CIP

DAP

CIF

DPU

DAP

CFR

FOB

FCA
FAS

 
Jbkmghd�1.1 ± <aZbfhk\yav�nZdlmjghc�klhbfhklb�lh\ZjZ�b�[ZabkZ�ihklZ\db�\�khhl\_lkl\bb�k�©Bgdhl_jfk-202�ª 
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Ijb�^hklZ\d_�k�mqZklb_f�g_kdhevdbo�\b^h\�ljZgkihjlZ��gZijbf_j��Z\lhfh�
[bevgh]h�b�fhjkdh]h��klhbfhklv�lh\ZjZ�k�mq_lhf�[Zabkguo�mkeh\bc ihklZ\db�
DPU �ihklZ\dZ�gZ�f_klh�\u]jmadb��[m^_l�hij_^_eylvky�ih�nhjfme_ 

hl wdk ihjl [hjl fhj_ i�g ihe ihe
h ijj lZf i_j ijj i_j i]j i_j ijjP P & & 7 & �7 �& �7 �&DPU  � � � �   

i�g ihe ihe
i]j i_j ijjP �& �7 �& �CFR                                      (1.11) 

]^_� i�g
i]jK  ± klhbfhklv�i_j_]jmadb�\�ihjlm ihklZ\db�lh\ZjZ� 

ihe
i_jL  ± klhbfhklv�i_j_\hadb�lh\ZjZ�^h�f_klZ�gZoh`^_gby�ihdmiZl_ey��kdeZ�

^Z�ihemqZl_ey�� 
H^gh\j_f_ggh� ke_^m_l� bf_lv� \� \b^m�� qlh� ijb� mkeh\byo� ihklZ\db� CIP, 

KJL, DDP \�nZdlmjgmx�klhbfhklv�lh\ZjZ��Z�ke_^h\Zl_evgh��b�\�lZfh`_ggmx�
klhbfhklv�\oh^yl�jZkoh^u�ih�^hklZ\d_�lh\ZjZ�^h�f_klZ�gZagZq_gby� 

Ijbf_j� �����Lj_[m_lky�jZkkqblZlv�hl^_evgu_�bg\hckgu_�p_gu�lh\ZjZ�kh]eZkgh�
i_j_qgx�F_`^mgZjh^guo� ijZ\be ©Bgdhl_jfk-����ª�� FAS �k\h[h^gh� \^hev� [hjlZ�
km^gZ���FOB �njZgdh-[hjl��k\h[h^_g�gZ�[hjlm���CFR �klhbfhklv�b�njZol���CIF �klhb�
fhklv�� kljZoh\Zgb_�� njZol��� DPU �ihklZ\dZ� gZ� f_klh� \u]jmadb), DDP �ihklZ\dZ� k�
hieZlhc� ihrebgu�� ijb� ke_^mxsbo� bkoh^guo� ^Zgguo�� hlimkdgZy� �hilh\Zy�� p_gZ�
ij_^ijbylby ± ba]hlh\bl_ey� ijh^mdpbb� hP ���  jm[��l�� klhbfhklv� ih]jmahqgh-

jZa]jmahqguo�jZ[hl�gZ�kdeZ^Zo�hlijZ\bl_ey� �ijh^Z\pZ�� hl
ijjK �  jm[��l��ihemqZl_ey�

�ihdmiZl_ey� ihe
ijjK ���  ^he��l� klhbfhklv� i_j_\hadb� lh\ZjZ� ^h� ihjlZ� _]h� hl]jmadb�

�ihklZ\sbdZ�� ihjl
i_jL ��  jm[��l� klhbfhklv�ih]jmahqgh-jZa]jmahqguo�jZ[hl�k�^hklZ\�

dhc� lh\ZjZ� \^hev�[hjlZ� km^gZ� �d�[hjlm� km^gZ�� \[
ijjK �  ^he��l; klhbfhklv�^hklZ\db�

lh\ZjZ�gZ�[hjl� km^gZ� �k�mq_lhf� _]h� ljZgkihjlbjh\Zgby�b� kdeZ^bjh\Zgby�gZ� km^g_��
[hjl
ijjK ���  ^he��l� fhjkdhc�njZol��ijh\hagZy�ieZlZ��ieZl_`b�aZ�i_j_\hadm��^h�ihjlZ�

ihklZ\db��gZagZq_gby��lh\ZjZ� fhj_
i_jP ��  ^he�; klhbfhklv�kljZoh\Zgby�jZ\gZ�����hl�

p_gu� lh\ZjZ�ih� khhl\_lkl\mxsbf�mkeh\byf�ihklZ\db�� klhbfhklv�i_j_\hadb lh\ZjZ�

^h� imgdlZ� gZagZq_gby� gZag
i_jL ��  ^he��l�� klhbfhklv� i_j_]jmadb� \� ihjlm� ihklZ\db 

lh\ZjZ� i�g�
i]jK ���  ^he��l��lZfh`_ggZy�ihrebgZ� �hnbpbZevgu_�gZeh]b��k[hju�b�ieZ�

l_`b�� b� hnhjfe_gb_� ki_pbZevguo� ^hdmf_glh\� khhl\_lkl\_ggh� gZ� \u\ha� b� gZ� \\ha�

lh\ZjZ� wdk
lZfK � bfi

lZfK  khklZ\ey_l������dhgljZdlghc�p_gu�beb�p_gu�lh\ZjZ�ih�khhl\_l�

kl\mxsbf� mkeh\byf� ihklZ\db�� klhbfhklv� i_j_\hadb� lh\ZjZ� ^h� f_klZ� gZoh`^_gby�

ihdmiZl_ey��kdeZ^Z�ihemqZl_ey�� ihe
i_jL ���  ^he��l� 

 
J _ r _ g b _ . 
1 P_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�FAS �ijb�dmjk_�^heeZjZ� ������jm[���ih�nhjfm�

e_������ 
P ��� ���� ��� �� � ���� ������FAS  � � � � �   jm[��l. 
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2 P_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�FOB hij_^_ey_lky�ih nhjfme_������ 
P ������ ��� ���� ������FOB  � �   jm[��l. 

��JZkkqblu\Z_lky�p_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�CFR �nhjfmeZ������) 
P ������ �� ���� ������CFR  � �   jm[��l. 

��Hij_^_ey_lky�p_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�CIF �nhjfmeZ������) 
P ������ ���� ������ ������CIF  � �   jm[� 

��P_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�DPU ih�nhjfme_��������[m^_l�jZ\gZ 
P ������ ��� ���� ��� ���� ��� ���� ������DPU  � � � � � �   jm[� 

��MklZgZ\eb\Z_lky�p_gZ�lh\ZjZ�ih�bg\hckghc�p_g_�DDP kh]eZkgh�nhjfme_������� 
P ������ ���� ������ ������DDP  � �   jm[� 

LZdbf� h[jZahf�� ijb� ^hklZ\d_� lh\ZjZ� kh]eZkgh� [Zabkm� ihklZ\db�DDP hl�
imkdgZy� p_gZ� \� imgdl_� gZagZq_gby� m\_ebqblky� \� 858,39 / 500 1,72  jZaZ�� kh�
]eZkgh�DPU ± \ 766,42 / 500 1,53  jZaZ��kh]eZkgh�CIF ± \� 786,18 / 500 1,57  jZ�
aZ� kh]eZkgh�CFR ± \ 748,74 / 500 1,50  jZaZ� kh]eZkgh�FOB ± \� 592,74 / 500   

1,19  jZaZ��kh]eZkgh�FAS ± \ 587,80 / 500 1,18  jZaZ� 
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2 J:KQ?L�K?;?KLHBFHKLB I?J?<HAHD� 
>EY�L:JBNGUO�P?E?C� 
G:�@?E?AGH>HJH@GHF�LJ:GKIHJL?� 

 
K_[_klhbfhklv ijh^mdpbb�ij_^klZ\ey_l�kh[hc�^_g_`gh_�\ujZ`_gb_�ba�

^_j`_d�ij_^ijbylby��ijboh^ysboky�gZ�_^bgbpm�ijh^mdpbb��Ba^_j`db�ij_^�
ijbylby�khklhyl�ba�jZkoh^h\�gZ�aZjZ[hlgmx�ieZlm��fZl_jbZeu��lhieb\h��we_d�
ljhwg_j]bx�� ZfhjlbaZpbx�hkgh\guo� kj_^kl\�b�jZkoh^h\�gZ�bo� dZiblZevguc�
j_fhgl��Z�lZd`_�ba�hij_^_e_gghc�^heb�jZkoh^h\��bkihevam_fuo�^ey�h[_ki_q_�
gby�khpbZevguo�b�^jm]bo�gm`^ �\�\b^_�gZeh]h\��ieZl�aZ�dj_^blu�b�l� ^��� 
Ba^_j`dZfb�ij_^ijbylbc�ljZgkihjlZ�y\eyxlky�wdkiemZlZpbhggu_�jZkoh�

^u��Z�k_[_klhbfhklv�i_j_\hahd�ij_^klZ\ey_l�kh[hc�m^_evgu_�wdkiemZlZpbhg�
gu_�jZkoh^u��ijboh^ysb_ky�gZ�_^bgbpm�\ujZ[Zlu\Z_fhc�ijh^mdpbb� �h[t_f�
i_j_\hahd�� 
Kms_kl\mxsZy� gZ� `_e_agh^hjh`ghf� ljZgkihjl_� hlq_lghklv� iha\hey_l�

hij_^_eblv�lhevdh�kj_^gxx�k_[_klhbfhklv�]jmah\uo�i_j_\hahd�\�jZkq_l_�gZ�
_^bgbpm�ljZgkihjlghc�jZ[hlu� �jm[��l�df��jm[��\Z]�df�b�l� i����>ey�p_e_c�ih�
kljh_gby�lZjbnh\�g_h[oh^bfh�agZlv�g_�k_[_klhbfhklv�_^bgbpu�ljZgkihjlghc�
jZ[hlu��Z�kj_^gxx�ih�^hjh]_�k_[_klhbfhklv�dhgdj_lghc�i_j_\hadb��jm[��\Z]., 
jm[��l�b�l� i����dhlhjZy�aZ\bkbl�hl�jZkklhygby��lbiZ�\Z]hgZ��_]h�ijbgZ^e_`gh�
klb��aZ]jmadb�b�^jm]bo�ljZgkihjlguo�ijbagZdh\��>jm]bfb�keh\Zfb��k_[_klhb�
fhklv�mkem]�ih�i_j_\had_�]jmah\�^he`gZ�jZkkqblu\Zlvky�ih�l_f�`_�\b^Zf�i_�
j_\hahd� b� bo� ljZgkihjlguf� ijbagZdZf�� ih� dhlhjuf� ^bnn_j_gpbjh\ZgZ�
lZjbngZy� kbkl_fZ��LZdhc� ih^oh^�fh`_l� [ulv� j_Zebah\Zg� lhevdh� gZ� hkgh\_�
ihkljh_gby� iZjZf_ljbq_kdhc� fh^_eb� k_[_klhbfhklb� i_j_\hadb�� kljmdlmjZ�
dhlhjhc�kh\iZ^ZeZ�[u�kh�kljmdlmjhc�lZjbnguo�ko_f: ijb�ih^klZgh\d_�khhl�
\_lkl\mxsbo�qbkeh\uo� agZq_gbc�ihklhygguo�iZjZf_ljh\�b�gZqbke_gbb�g_�
h[oh^bfhc�j_glZ[_evghklb�lZdZy�fh^_ev�ij_h[jZam_lky�\�nhjfmem�lZjbnghc�
ko_fu� 
Kihkh[� hij_^_e_gby� k_[_klhbfhklb� i_j_\hahd� [Zabjm_lky� gZ� ijbgpbib�

Zevguo�iheh`_gbyo�f_lh^Z�jZkoh^guo�klZ\hd��dhlhju_�ij_^klZ\eyxl� kh[hc�
m^_evgu_�jZkoh^u�gZ�hl^_evgu_�baf_jbl_eb�wdkiemZlZpbhgghc�jZ[hlu��Ijb�
wlhf�ijbf_gy_lky�ki_pbZevgZy�kbkl_fZ�mdjmig_gguo�jZkoh^guo�klZ\hd�k�jZa�
^_e_gb_f�ih�hi_jZpbyf�i_j_\hahqgh]h�ijhp_kkZ�± gZqZevgh-dhg_qghc��GDH��
b�^\b`_gq_kdhc��>H�� 
:e]hjblf�jZkq_lZ�k_[_klhbfhklb�]jmah\uo `_e_agh^hjh`guo�i_j_\hahd�\�

h[s_f� \b^_� ij_^klZ\ey_l� kh[hc� ihke_^h\Zl_evgh_� \uiheg_gb_� ke_^mxsbo�
^_ckl\bc� 
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1) jZkij_^_e_gb_�h[sbo� wdkiemZlZpbhgguo�jZkoh^h\�ih� \b^Zf�i_j_\h�
ahd�± gZ�]jmah\u_�b�iZkkZ`bjkdb_� 

2) jZkq_l�i_j_kq_lgh]h�iZjZf_ljZ�i_j_oh^Z�aZljZl��hlg_k_gguo�gZ�baf_�
jbl_ev� ©\Z]hgh-qZkª��d�baf_jbl_ex� ©\Z]hgh-dfª� �W) b�dhwnnbpb_glZ��mqb�
lu\Zxs_]h� jZaju\� f_`^m� wdkiemZlZpbhggufb� b� lZjbngufb� lhggh-dbeh-
f_ljZfb w( );K  

3) bkdexq_gb_�ba�jZkoh^h\�gZ�]jmah\u_�i_j_\hadb�qZklb�jZkoh^h\: 
± gZ�^hihegbl_evgu_ hi_jZpbb�b�hieZqb\Z_fu_ ih�hl^_evguf� klZ\dZf�

�gZijbf_j��i_j_klZgh\dZ�\Z]hgh\�� 
± ZfhjlbaZpbb� gZ� \k_� \b^u� j_fhglh\� \Z]hgh\� b� dhgl_cg_jh\�� dhlhju_�

mqblu\Zxlky�\�hl^_evghc�klZ\d_�aZ�\Z]hgh-qZk��dhgl_cg_jh-qZk�� 
± hl^_evgu_ \b^u i_j_\hahd� �gZijbf_j�� khjlbjh\dZ� dhgl_cg_jh\�� h[�

kem`b\Zgb_�\Z]hgh\�k�`b\ghklvx���dhlhju_�mqblu\Zxlky�lhevdh�ijb�khhl�
\_lkl\mxsbo�i_j_\hadZo; 

4) jZkij_^_e_gb_�hklZ\rboky�jZkoh^h\�f_`^m�GDH�b�>H; 
5) jZkq_l�mdjmig_gguo�jZkoh^guo�klZ\hd ^ey�lZjbnguo�p_e_c�gZ�ih]jm�

`_gguc�\Z]hg gdh( )e  ± ih�GDH��\Z]hgh-dbehf_lj� \df( )e  b�lhggh-dbehf_lj�

[jmllh ldf( )e  ± ih�>H; 

6) mklZgh\e_gb_�^hihegbl_evguo�jZkoh^guo�klZ\hd ^ey�lZjbnguo�p_e_c�
gZ� khjlbjh\dm� dhgl_cg_jh\ k( ),e  ih^]hlh\dm� \Z]hgh\� ih^� ih]jmadm� ( ),je  

h[kem`b\Zgb_�\Z]hgh\�j_njb`_jZlhjguo�k_dpbc� [j( ),e  jZ[hlm�k�hiZkgufb�

]jmaZfb� h( )e  b�^j�� 

7) hij_^_e_gb_�klhbfhklb�\Z]hgh-qZkZ� \q( )e  b�dhgl_cg_jh-qZkZ� dq( )e  ^ey�

jZaebqguo lbih\ \Z]hgh\�b�dhgl_cg_jh\� 
8) jZkq_l�iZjZf_ljh\�fh^_eb�k_[_klhbfhklb�i_j_\hahd ^ey�lZjbnguo�p_�

e_c�\�qZklb�gZqZevgh-dhg_qghc� k(: �  b�^\b`_gq_kdhc�hi_jZpbc�k�jZa^_e_�

gb_f�^\b`_gq_kdhc�qZklb�gZ�\Z]hgh-dbehf_lj k(< �  b�lhggh-dbehf_lj k(> �  

ih�nhjfmeZf 

k gdh ]j \q: �je t e e � �¦                                     (2.1) 

k ldf \df \q w< � � �� .� �e q e We K � � �                             (2.2) 

k ldf w> �e K                                             (2.3) 

]^_� ]jt  ± kj_^gyy�ijh^he`bl_evghklv� \uiheg_gby� ]jmah\uo�hi_jZpbc� k�h^�

gbf�\Z]hghf; 
q  ± fZkkZ�lZju�\Z]hgZ� 

.�± dhwnnbpb_gl�ihjh`g_]h�ijh[_]Z�\Z]hgh\�ih�hlghr_gbx�d�]jm`_gh�
fm�ijh[_]m� 

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

www.adultpdf.com


11 
 

9) ihkljh_gb_�fh^_eb�k_[_klhbfhklb�i_j_\hadb�k�mq_lhf�fZkku�i_j_\h�
abfh]h�]jmaZ� ( )P  b�jZkklhygby�i_j_\hadb�(L): 

k k kK : �< > � �P L � �                                       (2.4) 

=jZnbq_kdZy�bgl_jij_lZpby�Ze]hjblfZ�jZkq_lZ�b�ihkljh_gby�fh^_eb�k_�
[_klhbfhklb�ijb\_^_gZ�gZ�jbkmgd_�2.1. 

 

1 H[sb_�wdkiemZlZpbhggu_�jZkoh^u�`_e_aghc�^hjh]b
jZkij_^_eyxlky�ih�\b^Zf�i_j_\hahd:  

=jmah\u_ IZkkZ`bjkdb_

2 Ba�kmffu�jZkoh^h\�ih�]jmah\uf�i_j_\hadZf��bkdexqZ_lky
qZklv�klZl_c�jZkoh^h\:

k\yaZgguo� k� ^hihegbl_ev-
gufb� hi_jZpbyfb� b� hieZ-
qb\Z_fuo� hl^_evgh� (i_j_-
]jmadZ�\�\Z]hgu�^jm]hc�rb-
jbgu�dhe_b�b�^j.)

3 HklZ\rb_ky�klZlvb�jZkoh^h\�hlghkylky�gZ�hi_jZpbb�i_j_\hahqgh]h�ijhp_kkZ:

>\b`_gq_kdb_�(>H)

5 Hij_^_eyxlky�mdjmig_ggu_�jZkoh^gu_�klZ\db�^ey�lZjbnguo�p_e_c:

aZ\bkysbo� hl� \j_f_gb� jZk-
oh^h\� \Z]hggh]h� ohayckl\Z�
(^_ih\kdhc�j_fhgl, dZiblZev-
guc�j_fhgl, ZfhjlbaZpby)

k\yaZgguo� k� hl^_evgufb�
\b^Zfb� i_j_\hahd� (dhg-
l_cg_ju, `b\ghklv, kdh-
jhihjlysb_ky�b�hiZkgu_�
]jmau)

GZqZevgh-dhg_qgu_�(GDH)

4 JZkkqblu\Zxlky�dhwnnbpb_glu�gZqbke_gby�h[sbo�ih�^hjh]_, h[sbo�^ey�\k_o 
hljZke_c�ohayckl\Z�b�mijZ\e_gq_kdbo�jZkoh^h\, dhwnnbpb_gl, mqblu\Zxsbc�
jZagbpm�f_`^m�wdkiemZlZpbhggufb�b�lZjbngufb�lhggh-dbehf_ljZfb, i_j_-

kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl:

h[sKh[sK ^hjK wK W

gdhe ldfe\dfe

6 MklZgZ\eb\Zxlky�^hihegbl_evgu_�jZkoh^gu_�klZ\db�^ey�lZjbnguo�p_e_c:
je he ... [je ke

7 Ijhba\h^blky�jZkq_l�klhbfhklb�\Z]hgh-qZkZ�(dhgl_cg_jh-qZkZ) 
^ey�lZjbnguo�p_e_c�ih�lbiZf�ih^\b`gh]h�khklZ\Z:

\qe dqe

8 JZkkqblu\Zxlky�iZjZf_lju�fh^_eb�k_[_klhbfhklb:

k gdh ]j \q: je t e e � �¦ k ldf \df \q w< � ��� .�e q e We K � � � k ldf w> e K 

9 Nhjfbjm_lky�fh^_ev�k_[_klhbfhklb�i_j_\hadb�^ey�lZjbnguo�p_e_c�
k�mq_lhf�fZkku�hlijZ\db�b�lZjbngh]h�jZkklhygby:

k k kK : �< > �P L � �
 

Jbkmghd�2.1 ± :e]hjblf�jZkq_lZ�gb`g_]h�ij_^_eZ�klhbfhklb �k_[_klhbfhklb� 
]jmah\uo�`_e_agh^hjh`guo�i_j_\hahd 
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K_[_klhbfhklv�i_j_\hahd�\�jZkq_l_�gZ�h^bg�lhggh-dbehf_lj�hij_^_ey_l�
ky�ih�nhjfme_ 

ldf
K

K �
PL

                                                 (2.5) 

<� kemqZ_�� dh]^Z� ihkljh_gb_� lZjbnh\� hkms_kl\ey_lky� k� \u^_e_gb_f� lZ�
jbnguo� khklZ\eyxsbo� ^h[Z\ey_lky� _s_� h^bg� wlZi� ihke_� jZkij_^_e_gby�
jZkoh^h\�ih�\b^Zf�i_j_\hahd�jZkoh^u��hlg_k_ggu_�gZ�]jmah\u_�i_j_\hadb��
jZkij_^_eyxlky�ih�lZjbnguf�khklZ\eyxsbf��bgnjZkljmdlmjghc��\Z]hgghc��
ehdhfhlb\ghc��JZkq_l�MJK��hij_^_e_gb_�iZjZf_ljh\� k: �  k< �  b� k> �  Z�lZd�

`_�ihkljh_gb_�fh^_eb�k_[_klhbfhklb�\�lZdhf�kemqZ_�\uihegyxlky�hl^_evgh�
^ey�dZ`^hc�ba�khklZ\eyxsbo��<hafh`_g�lZd`_�jZkq_l�klhbfhklb�\Z]hgh- b�
dhgl_cg_jh-qZkZ�^ey�lZjbnguo�p_e_c�[_a�\u^_e_gby�dhgdj_lguo�lbih\�ih�
^\b`gh]h�khklZ\Z��LZdhc�ih^oh^�j_Zebah\Zg�\�gZklhys__�\j_fy�\�[15]. 

Ijbf_j�2.1. Ihkljhblv�fh^_ev�k_[_klhbfhklb�]jmah\uo�i_j_\hahd�^ey�lZjbnguo�
p_e_c�ijb�ke_^mxsbo�bkoh^guo�^Zgguo��agZq_gby�mdjmig_gguo�jZkoh^guo�klZ\hd 
^ey� lZjbnguo� p_e_c gdh 111,9e   jm[��\Z]., \df 0,964e   jm[��\Z]Âdf�� ldfe   

0,0025 jm[��lÂdf�� ijh^he`bl_evghklv� \uiheg_gby� ]jmah\uo� hi_jZpbc� aZ� \j_fy�

h[hjhlZ�\Z]hgZ� ]j 30t   q��klhbfhklv�\Z]hgh-qZkZ� \q 0,9e   jm[��\Z]Âq��kmffZ�^hihe�

gbl_evguo�jZkoh^guo� klZ\hd��hlghkbfuo�gZ�GDH�� 1,0je  ¦  jm[��\Z].��fZkkZ�lZju�

\Z]hgZ� 22q   l��i_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl� 0,111W   q�df��dhwnnbpb�

_gl� ihjh`g_]h� ijh[_]Z� . ����  dhwnnbpb_gl�� mqblu\Zxsbc� jZkoh`^_gb_� f_`^m�

wdkiemZlZpbhggufb�b�lZjbngufb�lhggh-dbehf_ljZfb, w 1,03.K   

GZ� hkgh\Zgbb� ihkljh_gghc� fh^_eb� lj_[m_lky�� hij_^_eblv� jZkq_lgh_� agZq_gb_�
k_[_klhbfhklb�^ey�lZjbnguo�p_e_c�ijb�i_j_\had_�]jmaZ�fZkkhc����l�gZ�jZkklhygb_�
hl�100 ^h������df k�rZ]hf�����df��gZclb�agZq_gby�k_[_klhbfhklb�\�jZkq_l_�gZ�h^bg�
lhggh-dbehf_lj�b�ihkljhblv�]jZnbd�bo�aZ\bkbfhklb�hl�jZkklhygby�i_j_\hadb� 

J _ r _ g b _ . 
��Hij_^_ebf� iZjZf_lju�fh^_eb� k_[_klhbfhklb� k: �  k< �  b� k> �  ih�nhjfmeZf�

(2.1)±(2.3) 

k: ����� �� ��� ��� ����� � � �   jm[��\Z].; 

k< ������� �� ����� ����� ���� �� ���� ���� ������ � � � � � � �   jm[��\Z]Âdf� 

k> ������ ���� ������ �   jm[��lÂdf� 
��Ih�nhjfme_��2����ihkljhbf�fh^_ev�k_[_klhbfhklb�i_j_\hahd�^ey�lZjbnguo�p_�

e_c� 
K ����� ������� ������ � �P L � �  

��Ih^klZ\eyy�agZq_gby�fZkku�i_j_\habfh]h�]jmaZ�b�jZkklhygb_�i_j_\hadb�\�jZa�
jZ[hlZggmx� fh^_ev�� ihemqbf� agZq_gb_� k_[_klhbfhklb� lZdhc� i_j_\hadb�� LZd�� ijb�
jZkklhygbb�����df�k_[_klhbfhklv�[m^_l 

100K ����� ������� ������ ��� ��� ������ � � � �   jm[��\Z].; 
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ijb�jZkklhygbb�����df 

300K ����� ������� ������ ��� ��� ������ � � � �   jm[��\Z]. 

J_amevlZlu jZkq_lZ k_[_klhbfhklb�i_j_\hadb�]jmaZ�fZkkhc����l�gZ�jZkklhygb_�hl�
����^h������df�\dexqbl_evgh�k�rZ]hf�����df�k\_^_gu�\�lZ[ebpm�2.1. 

��>ey� hij_^_e_gby� k_[_klhbfhklb� \� jZkq_l_� gZ� h^bg� lhggh-dbehf_lj kh]eZkgh�
nhjfme_��2.5) ke_^m_l�ihemq_ggu_�\�imgdl_�2 agZq_gby�jZa^_eblv�gZ�khhl\_lkl\mx�
smx�lhggh-dbehf_ljh\mx�jZ[hlm� 

100
ldf

339,89
K ������

60 100
  

�
 jm[��lÂdf; 

300
ldf

739,87
K ������

60 300
  

�
 jm[��lÂdf. 

 

LZ[ebpZ�2.1 ± J_amevlZlu�jZkq_lZ�^ey�mkeh\bc�ijbf_jZ�2.1 

K_[_klhbfhklv 
JZkklhygb_�i_j_\hadb��df 

100 200 300 400 500 600 700 800 900 1000 
K��jm[��\Z]. 339,89 539,88 739,87 939,86 1139,85 1339,84 1539,83 1739,82 1939,81 2139,80 
Kldf��jm[��lÂdf 0,0566 0,0450 0,0411 0,0392 0,0380 0,0372 0,0367 0,0362 0,0359 0,0357 

 

5 =jZnbq_kdZy�bgl_jij_lZpby�ihemq_gguo�j_amevlZlh\�ij_^klZ\e_gZ�gZ�jbkmgd_�2.2. 

0,0300

0,0350

0,0400

0,0450

0,0500

0,0550

0,0600

100 200 300 400 500 600 700 800 900

K
_[
_k
lh
bf
hk
lv
�

i_
j_
\h
ad
b,

 j
m[

./l
Âd
f
�

JZkklhygb_�i_j_\hadb, df
 

Jbkmghd�2.2 ± >bgZfbdZ�baf_g_gby�k_[_klhbfhklb�hl�jZkklhygby�i_j_\hadb 
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3 J:KQ?L�K?;?KLHBFHKLB B�L:JBNH<  

G:�I?J?<HADM =JMAH< @?E?AGH>HJH@GUF�LJ:GKIHJLHF 

<�<:=HG:O�I?J?<HAQBD: 

 
3���H[sb_�iheh`_gby 
 

H[sbc�Ze]hjblf�hij_^_e_gby�k_[_klhbfhklb�i_j_\hahd�]jmah\�gZ�`_e_a-
gh^hjh`ghf�ljZgkihjl_�ijb\_^_g�gZ�jbkmgd_�2����JZkkfhljbf�[he__�ih^jh[�
gh ihjy^hd�jZkq_lZ� mdjmig_gguo�jZkoh^guo� klZ\hd�b� k_[_klhbfhklb� ]jmah�
\uo�i_j_\hahd�\�jZaebqguo�lbiZo�`_e_agh^hjh`guo�]jmah\uo�\Z]hgh\� 
<k_� jZkoh^u� `_e_agh^hjh`gh]h� ljZgkihjlZ� aZ� hij_^_e_gguc� i_jbh^�

�d\ZjlZe��ihem]h^b_����f_kyp_\��]h^��k\h^ylky�\�blh]h\uc�Hlq_l�ih�hkgh\guf�
ihdZaZl_eyf� ijhba\h^kl\_ggh-nbgZgkh\hc� ^_yl_evghklb� hj]ZgbaZpbc� ;_eh�
jmkkdhc�`_e_aghc�^hjh]b�ih�nhjf_� ��-`_e��=jmiibjh\dZ�jZkoh^h\�\�hlq_l_�
hkms_kl\ey_lky�ih�\hkvfb jZa^_eZf��i_j\uc�ba�dhlhjuo�gZau\Z_lky�©JZkoh^u�
ih�mkem]Zf�`_e_agh^hjh`gh]h�ljZgkihjlZ��\haf_sZ_fu_�aZ�kq_l�lZjbnh\�gZ�
i_j_\hadm�]jmah\�b�iZkkZ`bjh\�b�lZjbnh\�gZ�mkem]b�bgnjZkljmdlmju��wdkiem�
ZlZpbhggu_�jZkoh^u��± ©:�ª��<�g_f�ij_^klZ\e_gu�jZkoh^u�ih�klZlvyf�k�\u�
^_e_gb_f� hkgh\guo� we_f_glh\� aZljZl�� nhg^Z� hieZlu� ljm^Z�� hlqbke_gbc� gZ 
khpbZevgu_�gm`^u��jZkoh^h\�gZ�fZl_jbZeu��lhieb\h�b�we_dljhwg_j]bx��Zfhj�
lbaZpbb�b ijhqbo�jZkoh^h\� 
KlZlvb�aZljZl�k]jmiibjh\Zgu�ih�ohayckl\Zf�b�ih^jZa^_e_gbyf�`_e_aghc�

^hjh]b� iZkkZ`bjkdh_�ohayckl\h� ohayckl\h�]jmah\hc�jZ[hlu�b�\g_rg_wdh�
ghfbq_kdhc�^_yl_evghklb��ohayckl\h�i_j_\hahd� ehdhfhlb\gh_�ohayckl\h��k�
\u^_e_gb_f�we_dljbq_kdhc��l_ieh\hc�b�iZjh\hc�ly]b�� Z�lZd`_�ki_pbZebab�
jmxsboky�gZ�j_fhgl_�� \Z]hggh_�ohayckl\h� �k�\u^_e_gb_f�^bklZgpbc�imlb�
b�iml_\uo�fZrbgguo�klZgpbc�� ohayckl\h�]jZ`^Zgkdbo�khhjm`_gbc��ohayc�
kl\h� kb]gZebaZpbb� b� k\yab� ohayckl\h� we_dljhkgZ[`_gby� ohayckl\h� \h^h�
kgZ[`_gby�b�\h^hhl\_^_gby� bgnhjfZpbhggh-\uqbkebl_evgu_�p_glju� hl^_�
e_gq_kdb_� jZkq_lgu_� p_glju�� \hkklZgh\bl_evgu_� b� ih`Zjgu_� ih_a^Z� 
Z\lhljZgkihjlgh_�ohayckl\h� Ijb�wlhf�jZkoh^u�ih�klZlvyf�aZljZl�iheghklvx�
beb�qZklbqgh�hlghkylky�gZ�h^bg�ba�\b^h\�i_j_\hahd��]jmah\u_�beb�iZkkZ`bj�
kdb_��>ey�hij_^_e_gby�k_[_klhbfhklb�i_j_\hahd�]jmah\�bkihevamxlky�jZkoh�
^u�jZa^_eZ ,�[_a�mq_lZ�jZkoh^h\��hlghkbfuo�gZ�iZkkZ`bjkdb_�i_j_\hadb� 
<_ebqbgu�MJK�hij_^_eyxlky�ih�nhjfmeZf 

h[s
gdh

gdh ^hj ;

� � A �ij ij i
ij

E K

_ K
m

�

 
¦

                          (3.1) 
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h[s
\df

\df ^hj ;

� � A �ij ij i
ij

E K

_
n

K
L

�

 
¦

                           (3.2) 

h[s
ldf

ldf ^hj
[j

� � A

,

)ij ij i
ij

E K

Pl
K_

�

 
¦

                           (3.3) 

]^_� gdh \df ldf� �� ��  ± ^heb�hlg_k_gby�jZkoh^h\�ih� j-c klZlv_�gZ�baf_jbl_eb�
khhl\_lkl\_ggh�gZ�GDH��\Z]hgh-df��lhggh-df�[jmllh; 

ijE  ± hkgh\gu_� jZkoh^u� ih� j-c� klZlv_� i-]h� ohayckl\Z�� hlg_�

k_ggu_�gZ�]jmah\u_�i_j_\hadb� 
Aij  ± hkgh\gu_�jZkoh^u�ih�j-c�klZlv_�\�qZklb�nhg^Z hieZlu�

ljm^Z� 
m  ± dhebq_kl\h�gZqZevgh-dhg_qguo�hi_jZpbc�aZ�hlq_lguc�

i_jbh^��\Z]hgh\� 
nL  ± \Z]hgh-df�h[s_]h�ijh[_]Z�\�]jmah\hf�^\b`_gbb� 

[jPl  ± lhggh-df�[jmllh�\�]jmah\hf�^\b`_gbb� 

I_j_f_ggu_ gdh� �  \df� �  ldf� � [j, ,m nL Pl  ijbgbfZxlky�\�khhl\_lkl\bb�

k�^Zggufb�klZlbklbq_kdhc�hlq_lghklb��bkihevam_fhc�gZ�`_e_agh^hjh`ghf�
ljZgkihjl_� 
Dhwnnbpb_glu�� mqblu\Zxsb_� h[sb_� ^ey� \k_o� hljZke_c� ohayckl\Z� b�

mijZ\e_gq_kdb_� jZkoh^u�� jZkkqblu\Zxlky� hl^_evgh� ^ey� dZ`^h]h� ba� oh�
ayckl\�`_e_aghc�^hjh]b�ih�nhjfme_ 

h[s mij
h[s

nhl
,i i

i
i

? ?
K

?

�
                                       (3.4) 

]^_ h[s
i?  ± hkgh\gu_�jZkoh^u��h[sb_�^ey�\k_o�hljZke_c�ohayckl\Z�ih� i-fm�

ohayckl\m� 
mij
i?  ± mijZ\e_gq_kdb_ jZkoh^u�ih�i-fm�ohayckl\m� 
nhl
i?  ± \k_]h�hkgh\guo�jZkoh^h\�ih�i-fm�ohayckl\m�\�qZklb�NHL� 

Dhwnnbpb_gl�� mqblu\Zxsbc h[s_^hjh`gu_� jZkoh^u� b� ijbf_gy_fuc�
^ey�dhjj_dlbjh\db�blh]h\uo�\_ebqbg�ba^_j`_d 

h

^hj

\ ^

,
( )

?

? ? ? ?
K  

� � �
                                  (3.5) 

]^_� ?  ± \k_]h�jZkoh^h\�ih�]jmah\uf�i_j_\hadZf��jZkoh^u�ih�mkem]Zf��\ha�
f_sZ_fu_�aZ�kq_l�lZjbnh\�� 

\?  ± \k_]h�jZkoh^h\�gZ�jZ[hlm��j_fhgl��kh^_j`Zgb_�b�ZfhjlbaZpbx�\hk�

klZgh\bl_evguo�b�ih`Zjguo�ih_a^h\� 
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h?  ± jZkoh^u�hl^_e_gbc�^hjh]b�ih�]jmah\uf�i_j_\hadZf� 

^?  ± \k_]h�jZkoh^h\�mijZ\e_gby�^hjh]b�b�hj]ZgbaZpbc�^hjh`gh]h�ih^�

qbg_gby�ih�]jmah\uf�i_j_\hadZf� 
K_[_klhbfhklv� i_j_\hadb� (K) hij_^_ey_lky� hl^_evgh� ih� gZqZevgh-

dhg_qguf�b�^\b`_gq_kdbf�hi_jZpbyf�b�gZ�hkgh\Zgbb�nhjfmeu��3����fh`_l�
[ulv�ij_^klZ\e_gZ�\�ke_^mxs_f�\b^_� 

gdh ^hK K K �L �                                            (3.6) 

]^_� gdhK  ± k_[_klhbfhklv�GDH��jm[./\Z]., ^ey�mgb\_jkZevguo b�ki_pbZebab�

jh\Zgguo�\Z]hgh\�b�jm[./l�^ey�pbkl_jg��khhl\_lkl\m_l�iZjZf_l�
jm� k:  gZ�jbkmgd_����� 

^hK  ± Z]j_]bjh\ZggZy� jZkoh^gZy� klZ\dZ� aZ� >H�� jm[�/\Z]Âdf�� khhl\_l�

kl\m_l�iZjZf_ljZf� k<  b� k>  gZ�jbkmgd_�2.1; 

L  ± lZjbngh_�jZkklhygb_�i_j_\hadb��df� 
>ey�]jmah\��i_j_\habfuo�\�\Z]hgZo�i_j_\haqbdZ��k_[_klhbfhklv�gZqZev�

gh-dhg_qghc� b� ^\b`_gq_kdhc� hi_jZpbc� \� h[s_f� \b^_, bkoh^y� ba� nhjfme�
(3.1)±(3.3), hij_^_ey_lky�ke_^mxsbf�h[jZahf� 

gdh gdh ]j \qK �j_ W H H � �¦                                      (3.7) 

� �� �^h ldf \df \q ldf wK � . �_ T _ :_ _ 3 . � � � �ª º¬ ¼                   (3.8) 

<j_fy�ijhoh`^_gby�\Z]hghf���df�imlb�hij_^_ey_lky�ih�nhjfme_ 

l_o

mq l_o

1
,

t
W

LQ
 �                                             (3.9) 

]^_� mqQ  ± mqZkldh\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb��df�q� 

l_ot  ± kj_^gbc�ijhklhc�\Z]hgZ�gZ�l_ogbq_kdhc�klZgpbb��q� 

l_oL  ± kj_^g__� jZkklhygb_� f_`^m� l_ogbq_kdbfb� klZgpbyfb� �\Z]hggh_�

ie_qh���df� 
JZkoh^gZy�klZ\dZ�gZ�\Z]hgh-qZk jZkkqblu\Z_lky�ih�^Zgguf�h�p_g_��klhb�

fhklb�j_fhglh\�b�ghjfZo�ZfhjlbaZpbb�dhgdj_lguo�lbih\�\Z]hgh\� 

dj dj ^j ^j ^hj
\q j hj

ke

P PP
,

8760 8760

n nZ
_ N . H

L

�ª º
 � �« »�¬ ¼

                (3.10) 

]^_  P  ± p_gZ��klhbfhklv�ihklZ\db��\Z]hgZ�^Zggh]h�lbiZ� 

Z  ± ]h^h\Zy�ghjfZ�ZfhjlbaZpbb��\�^heyo�_^bgbpu�� 

djP  ± p_gZ�dZiblZevgh]h�j_fhglZ�� 

^jP  ± klhbfhklv�^_ih\kdh]h�j_fhglZ� 
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dj ^j,n n  ± qbkeh�khhl\_lkl\_ggh�dZiblZevguo�b�^_ih\kdbo�j_fhglh\�aZ�kjhd 

kem`[u� 

keL  ± ghjfZlb\guc�kjhd�kem`[u�\Z]hgZ��e_l� 

8760 ± qbkeh�qZkh\�\�]h^m� 

jk  ± g_h[oh^bfuc�dhwnnbpb_gl�j_a_j\Z�]jmah\uo�\Z]hgh\� 

hje  ± m^_evgu_�jZkoh^u�ih�l_dms_fm�hlp_ihqghfm�j_fhglm�]jmah\uo�\Z�

]hgh\��jm[��\Z]Âq� 
Ijb�ebg_cghf�gZqbke_gbb� ZfhjlbaZpbb�gZ�\hkklZgh\e_gb_�ih^\b`gh]h�

khklZ\Z�__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�khklZ\bl 

ke

1
. �

L
                                                 (3.11) 

Ijhqb_�jZkoh^u��hlghkbfu_�gZ�GDH� � � ,je¦  hij_^_eyxlky�\� aZ\bkbfh�

klb�hl�jh^Z�\Z]hgZ�b�mqblu\Zxl�jZkoh^u�gZ�l_dmsbc�j_fhgl�]jmah\uo�\Z]h�
gh\ k�hlp_idhc�ijb�dhfie_dkghc�ih^]hlh\d_�d�i_j_\hadZf��jZkoh^u�gZ�ih^�
]hlh\dm�]jmah\uo�\Z]hgh\�d�i_j_\hadZf�b�^j� 
LZjbnu�gZ�i_j_\hadm�hij_^_eyxlky�gZ�hkgh\Zgbb�jZkkqblZgghc�k_[_klhb�

fhklb�iml_f�ijb[Z\e_gby�d�g_c�ieZgh\hc�ijb[ueb��I���hij_^_e_gghc�bkoh^y�
ba�mklZgh\e_gghc�ghjfu�j_glZ[_evghklb��R), dhlhjZy�\ujZ`_gZ \�ijhp_glZo: 

K
I �

100

R
                                                 (3.12) 

L K I� �                                                (3.13) 
 

3���JZkq_l�k_[_klhbfhklb�b�lZjbnh\�gZ�i_j_\hadm�]jmah\ 
\�mgb\_jkZevguo�b�ki_pbZebabjh\Zgguo�\Z]hgZo�i_j_\haqbdZ� 
djhf_�pbkl_jg�^ey�gZeb\guo�]jmah\��j_njb`_jZlhjguo�\Z]hgh\ 
b�ljZgkihjl_jh\ 

 
D�mgb\_jkZevguf�\Z]hgZf�hlghkylky�djulu_�\Z]hgu��ieZlnhjfu�b�ihem�

\Z]hgu��dhlhju_�y\eyxlky�gZb[he__�fZkkh\uf�lbihf�ih^\b`gh]h�khklZ\Z�b�
ij_^gZagZq_gu�^ey�i_j_\hadb�rbjhdh]h�Zkkhjlbf_glZ� ]jmah\��Ki_pbZebab�
jh\Zggu_�\Z]hgu�ij_^gZagZq_gu�^ey�i_j_\hadb�madhc�ghf_gdeZlmju�]jmah\�
b�bf_xl�khhl\_lkl\mxsb_�dhgkljmdpbhggu_�hkh[_gghklb��D�lZdbf�\Z]hgZf�
hlghkylky: ohii_j-fbg_jZeh\ha�� ohii_j-a_jgh\ha�� ohii_j-p_f_glh\ha�� pb�
kl_jgu�^ey�i_j_\hadb�kuimqbo�]jmah\��nblbg]h\u_�ieZlnhjfu��ieZlnhjfu-
e_kh\hau�b�^j� 
K_[_klhbfhklv� i_j_\hadb� ]jmah\� \� mgb\_jkZevguo� b� ki_pbZebabjh\Zg�

guo� \Z]hgZo�� aZ� bkdexq_gb_f� i_j_\hahd� g_]Z[Zjblguo� ]jmah\�� ]jmah\� gZ�
ljZgkihjl_jZo��\�pbkl_jgZo�^ey�gZeb\guo�]jmah\�b�j_njb`_jZlhjguo�\Z]h�
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gZo��hij_^_ey_lky�ih�nhjfmeZf��3.6)±(3�����Hlebqby�\�mjh\g_�lZjbnh\�h[m�
keh\e_gu� 

± jZaebqghc� klhbfhklvx� \Z]hgh-qZkZ �dZd� ijZ\beh�� ^ey� ki_pbZebabjh�
\Zgguo� \Z]hgh\� hgZ� \ur_� \ke_^kl\b_� [he__� keh`ghc� dhgkljmdpbb�� [he__�
^hjh]bo�j_fhglh\�b�jy^Z�^jm]bo�nZdlhjh\�� 

± jZaebqghc� kmffhc� jZkoh^h\� gZ� l_dmsbc� j_fhgl� ]jmah\uo� \Z]hgh\� k�
hlp_idhc�ijb�dhfie_dkghc�ih^]hlh\d_�d�i_j_\hadZf��jZkoh^h\ gZ�ih^]hlh\�
dm�]jmah\uo�\Z]hgh\�d�i_j_\hadZf� 

± jZaebqguf�dhwnnbpb_glhf�ihjh`g_]h�ijh[_]Z��l� d��\ke_^kl\b_�madhc�
ki_pbZebaZpbb�jy^�\Z]hgh\�d�f_klm�ijbibkdb� ke_^m_l� \�ihjh`g_f� khklhy�
gbb�� \� lh� \j_fy� dZd� mgb\_jkZevgu_� \Z]hgu� k� [hevrhc� ^he_c� \_jhylghklb�
fh]ml�[ulv�\�lZdhc�kblmZpbb�aZ]jm`_gu�dZdbf-eb[h�ihimlguf�]jmahf� 
Djhf_�wlh]h��ijb�i_j_\had_�\�mgb\_jkZevghf�ih^\b`ghf�khklZ\_�\ke_^�

kl\b_�rbjhdhc�ghf_gdeZlmju�i_j_\habfuo� ]jmah\�p_e_khh[jZagh� mklZgZ\�
eb\Zlv� lZjbn� \� aZ\bkbfhklb� hl�nZdlbq_kdb� i_j_\habfhc�fZkku� \� dZ`^hf�
hl^_evghf� kemqZ_��<� k\yab� k� wlbf� lZjbnu� gZ� i_j_\hadm� ]jmah\� \� mgb\_j�
kZevghf�\Z]hg_�\�gZklhysbc�fhf_gl�mklZgZ\eb\Zxlky�^ey�]jmah\�fZkkhc�hl�
���^h����l k�bgl_j\Zehf�\���l� 
<�ki_pbZebabjh\Zgguo�\Z]hgZo�i_j_\hablky��dZd�ijZ\beh��h^bg�b�lhl�`_�

]jma� eb[h� ]jmau� koh`bo� ljZgkihjlguo� oZjZdl_jbklbd�� h[_ki_qb\Zxsb_�
ijb[ebabl_evgh�h^bgZdh\mx�klZlbq_kdmx�gZ]jmadm�\Z]hgZ��ihwlhfm�jZkq_l�
lZjbnh\� gZ� i_j_\hadm� ]jmah\� \� lZdbo� \Z]hgZo� hkms_kl\ey_lky� bf_ggh� ih�
klZlbq_kdhc�gZ]jmad_� 

Ijbf_j�3.1. Hij_^_eblv�k_[_klhbfhklv�b�lZjbn�gZ�i_j_\hadm�s_[gy�fZkkhc����l 
gZ� jZkklhygb_� ���� df� ijb� ke_^mxsbo� bkoh^guo� ^Zgguo�� i_j_\hadZ� ]jmaZ� hkm�
s_kl\ey_lky� \� \Z]hg_� fh^_eb� ��-����� mdjmig_ggu_� jZkoh^gu_� klZ\db� jZ\gu 

gdh 100,58e   jm[�� \Z]�, \df 0,52e   jm[��\Z]Âdf�� ldf 0,0034e   jm[��lÂdf��ijh^he`b�

l_evghklv�\uiheg_gby�]jmah\uo�hi_jZpbc�aZ�\j_fy�h[hjhlZ�\Z]hgZ� ]j 32,5t   q��dh�

wnnbpb_gl��mqblu\Zxsbc�h[s_^hjh`gu_�jZkoh^u, ^hj 1,037;K   dhwnnbpb_gl��mqb�
lu\Zxsbc� jZaju\� f_`^m� wdkiemZlZpbhggufb� b� lZjbngufb� lhggh-dbehf_ljZfb, 

w 1,003;K   mqZkldh\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb� mq 39,1Q   df�q; kj_^gbc�ijh�

klhc�\Z]hgZ�gZ�l_ogbq_kdhc�klZgpbb� l_o 9,9t   q; kj_^g__�jZkklhygb_�f_`^m�l_ogb�

q_kdbfb� klZgpbyfb� l_o 114,2L   df; jZkoh^u� gZ� l_dmsbc� hlp_ihqguc� j_fhgl�

hj 0,5e   jm[��\Z]��GhjfZlb\gZy�j_glZ[_evghklv khklZ\ey_l��� %. 

J _ r _ g b _. 
��Hij_^_ebf�klhbfhklv�\Z]hgh-qZkZ. 
����Ijb�ebg_cghf�gZqbke_gbb� ZfhjlbaZpbb�gZ�\hkklZgh\e_gb_�ih^\b`gh]h� kh�

klZ\Z�__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�hij_^_ey_lky�ih�nhjfme_��3������<�khhl\_l�
kl\bb�k� aZ^Zgghc�fh^_evx�\Z]hgZ�ghjfZlb\guc�kjhd�kem`[u�ijbgbfZ_lky�jZ\guf�
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��� ]h^Zf kh]eZkgh� ijbeh`_gbx� <� lh]^Z� ghjfZlb\� ZfhjlbaZpbhgguo� hlqbke_gbc�
khklZ\bl 

1
. ������

22
   

����<�khhl\_lkl\bb�k�ijbeh`_gb_f�< gZoh^ylky�g_^hklZxsb_�^Zggu_�^ey�jZkq_lZ�
klhbfhklb�\Z]hgh-qZkZ��klhbfhklv�\Z]hgZ�ijbgbfZ_lky�jZ\ghc�10�����jm[���dhebq_�
kl\h�dZiblZevguo�j_fhglh\�± ���^_ih\kdbo�± ���klhbfhklv�dZiblZevgh]h�b�^_ih\kdh�
]h�j_fhglh\�± khhl\_lkl\_ggh�102���b�56���jm[���dhwnnbpb_gl�j_a_j\Z�± 1,2: 

\q
105000 0,045 10200 1 5600 9

1,2 1,037 0,5 1,5625
8760 22 8760

e
� � � �ª º � � � �  « »�¬ ¼

 jm[��\Z]Âq� 

��K_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�gZoh^blky�ih�nhjfme_� �3�����ijb�
wlhf�kmffZ�^hihegbl_evguo�jZkoh^guo�klZ\hd��hlghkbfuo�gZ�GDH��\�khhl\_lkl\bb�
k�ijbeh`_gb_f�< khklZ\ey_l�����jm[��\Z].: 

gdhK ������ ���� ������ ��� �������� � � �   jm[��\Z]� 

3 GZc^_f�k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb. 
����I_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�

gZoh^blky�ba�nhjfmeu��3.9) 
1 9,9

0,1123
39,1 114,2

W  �   q�df; 

����Kh]eZkgh�ijbeh`_gbx�; \u[bjZ_lky�fZkkZ�lZju�\Z]hgZ��dhlhjZy�^ey�aZ^Zgghc�
fh^_eb�jZ\gZ������l��Z�gZ�hkgh\Zgbb�ijbeh`_gby�< ± dhwnnbpb_gl�ihjh`g_]h�ijh[_�
]Z� ih� hlghr_gbx� d� ]jm`_ghfm�� jZ\guc� �������Lh]^Z� k_[_klhbfhklv� ^\b`_gq_kdhc�
hi_jZpbb�ih�nhjfme_��3����khklZ\bl 

> @^hK ������� ���� ���� ������ ������� �� ������ ���034 56 1,003 � � � � � � � � �   

1,4492  jm[��\Z]Âdf� 
��K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_��3����khklZ\bl 

K �������� ������ ��� ������ � �   jm[��\Z]� 
��IeZgh\Zy�ijb[uev�ih�nhjfme_��3�����khklZ\bl 

912,45 25
I ������

100

�
   jm[��\Z]� 

��LZjbn�gZ�i_j_\hadm�aZ^Zggh]h�]jmaZ�fZkkhc����l�gZ�jZkklhygb_�����df�gZoh^bl�
ky�ba�nhjfmeu�(3.13) 

L ������ ������ ������� �   jm[��\Z]� 

Ijbf_j�3.2. Hij_^_eblv�k_[_klhbfhklv, lZjbn�b�ieZlm�aZ i_j_\hadm ����l ir_�
gbpu�gZkuivx�\�\Z]hg_�fh^_eb���-����gZ�jZkklhygb_�����df�ijb�ke_^mxsbo�bk�
oh^guo� ^Zgguo�� mdjmig_ggu_� jZkoh^gu_� klZ\db� jZ\gu� gdh 112,24e   jm[��\Z]�, 

\df 0,489e   jm[��\Z]Âdf, ldf 0,0033e   jm[��lÂdf��ijh^he`bl_evghklv� \uiheg_gby�

]jmah\uo�hi_jZpbc�aZ�\j_fy�h[hjhlZ�\Z]hgZ� ]j 37,4t   q��dhwnnbpb_gl��mqblu\Zx�

sbc� h[s_^hjh`gu_� jZkoh^u, ^hj 1,037;K   dhwnnbpb_gl�� mqblu\Zxsbc� jZaju\�
f_`^m�wdkiemZlZpbhggufb�b�lZjbngufb�lhggh-dbehf_ljZfb, w 1,005;K   mqZkldh�
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\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb� mq 41,4Q   df�q; kj_^gbc�ijhklhc�\Z]hgZ�gZ�l_ogb�

q_kdhc� klZgpbb� l_o 10,2t   q; kj_^g__� jZkklhygb_� f_`^m� l_ogbq_kdbfb� klZgpbyfb�

l_o 117,1L   df; jZkoh^u�gZ�l_dmsbc�hlp_ihqguc�j_fhgl� hj 0,54e   jm[��\Z]� GhjfZ�

lb\gZy�j_glZ[_evghklv�khklZ\ey_l��� %. 
J _ r _ g b _ . 
1 Hij_^_ebf�klhbfhklv�\Z]hgh-qZkZ. 
����Ijb�ebg_cghf�gZqbke_gbb� ZfhjlbaZpbb�gZ�\hkklZgh\e_gb_�ih^\b`gh]h� kh�

klZ\Z�__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�hij_^_ey_lky�ih�nhjfme_�(3.�����<�khhl\_l�
kl\bb�k� aZ^Zgghc�fh^_evx�\Z]hgZ�ghjfZlb\guc�kjhd�kem`[u�ijbgbfZ_lky�jZ\guf�
27 ]h^Zf kh]eZkgh� ijbeh`_gbx� <�� lh]^Z� ghjfZlb\� ZfhjlbaZpbhgguo� hlqbke_gbc�
khklZ\bl 

1
. ������

27
   

����<�khhl\_lkl\bb�k�ijbeh`_gb_f�< gZoh^ylky�g_^hklZxsb_�^Zggu_�^ey�jZkq_lZ�
klhbfhklb�\Z]hgh-qZkZ��klhbfhklv�\Z]hgZ�ijbgbfZ_lky�jZ\ghc�120����jm[���dhebq_�
kl\h�dZiblZevguo�j_fhglh\�± ���^_ih\kdbo�± ���klhbfhklv�dZiblZevgh]h�b�^_ih\kdh�
]h�j_fhglh\�± khhl\_lkl\_ggh�11����b�58���jm[���dhwnnbpb_gl�j_a_j\Z�± 1,2: 

\q
120000 0,037 11800 2 5800 9

1,2 1,037 0,54 1,5696
8760 27 8760

e
� � � �ª º � � � �  « »�¬ ¼

 jm[��\Z]Âq� 

��K_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�gZoh^blky�ih�nhjfme_ (3.7), ijb�
wlhf�kmffZ�^hihegbl_evguo�jZkoh^guo�klZ\hd��hlghkbfuo�gZ�GDH��\�khhl\_lkl\bb�
k�ijbeh`_gb_f�< khklZ\ey_l������jm[��\Z].: 

gdhK ������ ���� ������ ���� ������� � � �   jm[��\Z]. 

��GZc^_f�k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb. 
����I_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�

gZoh^blky�ba�nhjfmeu�(3.9) 
1 10,2

0,1113
41,4 117,1

W  �   q�df; 

����Kh]eZkgh�ijbeh`_gbx�;�\u[bjZ_lky�fZkkZ�lZju�\Z]hgZ��dhlhjZy�^ey�aZ^Zgghc�
fh^_eb�jZ\gZ����l��Z�gZ�hkgh\Zgbb�ijbeh`_gby�<�± dhwnnbpb_gl�ihjh`g_]h�ijh[_]Z�
ih�hlghr_gbx�d�]jm`_ghfm��jZ\guc������ LZd�dZd�aZ^Zgguc�]jma�i_j_\hablky�\�ki_�
pbZebabjh\Zgghf�\Z]hg_-a_jgh\ha_��lh�\�khhl\_lkl\bb�k�gZbf_gh\Zgb_f�]jmaZ�b�lb�
ihf�\Z]hgZ�ih�ijbeh`_gbx�:�hij_^_ey_lky� klZlbq_kdZy�gZ]jmadZ��dhlhjZy�\�^Zgghf�
kemqZ_� jZ\gZ� ��� l��Lh]^Z� k_[_klhbfhklv� ^\b`_gq_kdhc� hi_jZpbb� ih�nhjfme_� (3.8) 
khklZ\bl 

> @^hK ������� �� ����� ������ ������� �� ����� �����3 62 1,005 � � � � � � � � �   

1,6264  jm[��\Z]Âdf� 
��K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_�(3.���khklZ\bl 

K ������� ������ ��� ������ � �   jm[��\Z]� 
��IeZgh\Zy�ijb[uev�ih�nhjfme_�(3.����khklZ\bl 

780,26 25
I ������

100

�
   jm[��\Z]� 
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��LZjbn�gZ�i_j_\hadm�h^gh]h�\Z]hgZ�aZ^Zggh]h�]jmaZ�gZ�jZkklhygb_�����df�gZoh�
^blky�ba�nhjfmeu�(3.13) 

L ������ ������ ������ �   jm[��\Z]� 
7 LZd�dZd�kh]eZkgh�aZ^Zgbx�lj_[m_lky�gZclb�klhbfhklv�i_j_\hadb�����l�ir_gbpu�gZ�

jZkklhygb_��7��df��Z�\�imgdl_�6 hij_^_e_gZ�klhbfhklv�i_j_\hadb�h^gh]h�\Z]hgZ�k l_ogb�
q_kdhc�ghjfhc�aZ]jmadb 62 l��g_h[oh^bfh�jZkkqblZlv�dhebq_kl\h�\Z]hgh\��ihlj_[gh_�^ey�
i_j_\hadb�aZ^Zggh]h�h[t_fZ�� 280 / 62 4,52 5 |  \Z]hgh\��lh]^Z�h[sZy�kmffZ�ieZlu�aZ�

i_j_\hadm�khklZ\bl� 5 975,33 4876,65�   jm[� 

 
3���JZkq_l�k_[_klhbfhklb�i_j_\hahd�]jmah\ \ \Z]hgZo-pbkl_jgZo� 

ijbgZ^e_`Zsbo�i_j_\haqbdm 
 
<� hl^_evgmx� ]jmiim� ijb� jZkq_l_� lZjbnh\� \u^_eyxlky� pbkl_jgu� ^ey�

gZeb\guo� ]jmah\�� Hkh[_gghklb� hj]ZgbaZpbb� i_j_\hahd� b� dhgkljmdpbhggu_�
oZjZdl_jbklbdb pbkl_jg�fh]ml�klZlv�hkgh\hc�^ey�\u^_e_gby�lZjbnh\�gZ�i_j_�
\hadm�gZeb\hf�\�pbkl_jgZo��ij_^gZagZq_gguo�^ey�g_nlb�b�g_nl_ijh^mdlh\��
kibjlh\�b�n_gheh\��kdhjhihjlysboky ]jmah\; k`b`_gguo�]Zah\�b�^j� 
LjZ^bpbhggh� gZ pbkl_jgu� jZajZ[Zlu\Z_lky� ihlhgguc� lZjbn�� lZd� dZd�

\ke_^kl\b_�jZaebqguo�nZdlhjh\� �\ukhlZ�gZeb\Z�� l_fi_jZlmjZ�gZeb\Z�� l_f�
i_jZlmjZ�hdjm`Zxs_c�kj_^u��iehlghklv� ]jmaZ�b�^j���fZkkZ�]jmaZ�\�\Z]hg_��
g_kfhljy�gZ�madmx�ki_pbZebaZpbx��fh`_l�kms_kl\_ggh�hlebqZlvky��Nhjfm�
eu� (3.���b� (3.���^ey�hij_^_e_gby� k_[_klhbfhklb�gZqZevgh-dhg_qghc�b�^\b�
`_gq_kdhc�hi_jZpbb��jm[��l� \�k\yab�k�\ur_baeh`_gguf�bf_xl�\b^� 

gdh ]j \qp
gdhK �

j_ W H H

J

� �
 

¦
                                   (3.14) 

� �� �ldf \df \q ldf h wp
^h

1 .

K �
_ T _ :_ _ 3 _ .

J

� � � � �ª º¬ ¼             (3.15) 

]^_� h_  ± ^hihegbl_evgu_�m^_evgu_�ba^_j`db��k\yaZggu_�k�i_j_\hadhc�hiZk�

guo�]jmah\� 
P  ± kj_^gyy�klZlbq_kdZy�gZ]jmadZ�\Z]hgZ��l� 
Ijb�i_j_\hadZo�jy^Z�hiZkguo�]jmah\��H=��\�pbkl_jgZo�± k`b`_gguo�]Z�

ah\��f_lZgheZ�b�g_dhlhjuo�^jm]bo��aZij_s_g�bo�jhkimkd�k�]hjdb�gZ�khjlbjh�
\hqguo�klZgpbyo��Ijb�wlhf�pbkl_jgu�g_�jZkimkdZxlky�k�]hjdb�b�\�ihjh`�
g_f�khklhygbb� 
AZij_l� jhkimkdZ� k� ]hjdb� \uau\Z_l� k_jv_agu_� aZljm^g_gby� \� jZ[hl_� ]h�

jhqguo�khjlbjh\hqguo�klZgpbc��L_ogheh]by�i_j_jZ[hldb�\�wlhf�kemqZ_��dZd�
ijZ\beh��\u]ey^bl�ke_^mxsbf�h[jZahf��<Z]hg�k�H=��]jmiiZ�\Z]hgh\��fh`_l�
[ulv� ijhims_g� q_j_a� ]hjdm� lhevdh� k� fZg_\jh\uf� ehdhfhlb\hf�� Dh]^Z� \�
jZkimkdZ_fhf� khklZ\_� ]heh\guf� d� ]hj[m� ]hjdb� hdZau\Z_lky� \Z]hg� k� H=��
gZ^\b]Z_fuc� khklZ\�hklZgZ\eb\Zxl��<lhjhc�ehdhfhlb\�ba� khjlbjh\hqgh]h�
iZjdZ beb�ba�jZchgZ�fZg_\jh\hc�\uly`db�\u_a`Z_l�d�]hj[m�]hjdb��ijbp_i�
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ey_l�\Z]hg�b�\f_kl_�k�gbf�ke_^m_l�h[jZlgh�gZ�ki_pbZevgh�\u^_e_gguc�khj�
lbjh\hqguc�imlv��ij_^gZagZq_gguc�^ey�gZdhie_gby�\Z]hgh\�k H=� 
Ihfbfh� ^hihegbl_evgh]h� \j_f_gb� jZ[hlu� fZg_\jh\uo� ehdhfhlb\h\��

k\yaZggh]h� k�jhkimkdhf� k� ]hjdb�� \_kvfZ� \_ebdb� aZljZlu�ehdhfhlb\h-qZkh\�
gZ�ih^nhjfbjh\Zgb_�khklZ\Z��l� _��gZ�fZg_\jh\u_�hi_jZpbb�ih�ihklZgh\d_�
\Z]hgZ� k�H=�� gZoh^ys_]hky� gZ� ki_pbZevghf� imlb�� \h� \gh\v�nhjfbjm_fuc�
ih_a^� 
>hihegbl_evgu_�aZljZlu�fZg_\jh\uo�ehdhfhlb\h-qZkh\�ijb�jhkimkd_�\�

jZkq_l_�gZ�h^bg�\Z]hg�hij_^_eyxlky�ih�nhjfme_ 

eqf
f ,

60

t
t

m
                                                (3.16) 

]^_� eqft  ± ^hihegbl_evgu_�aZljZlu�fZg_\jh\uo�ehdhfhlb\h-qZkh\�ijb�jh�

kimkd_�\�jZkq_l_�gZ�h^gm�]jmiim�\Z]hgh\�k�H=��fbg� 
m ± kj_^gbc�khklZ\�]jmiiu�\Z]hgh\�k�H=��\Z]� 

>hihegbl_evgu_�m^_evgu_�ba^_j`db�� k\yaZggu_� k�i_j_\hadhc�H=�b�hl�
ghkbfu_�gZ�^\b`_gq_kdb_�hi_jZpbb�� jm[��\Z]Âdf, hij_^_eyxlky�ba� khhlgh�
r_gby 

h k f eqf
l_o

1
2� �_ W _

L
                                        (3.17) 

]^_���± dhwnnbpb_gl��mqblu\Zxsbc��qlh�jhkimkd�k�]hjdb�pbkl_jgu�^ey�H=�\�
ihjh`g_f�khklhygbb�lZd`_�g_�ijhba\h^blky� 

k�  ± dhwnnbpb_gl��mqblu\Zxsbc�^hex�\Z]hgh\��i_j_jZ[Zlu\Z_fuo gZ�khj�

lbjh\hqguo�]hjdZo� 

l_oL  ± fZjrjmlgh_�ie_qh�beb�kj_^g__�jZkklhygb_��dhlhjh_�ijhoh^bl�\Z]hg�

f_`^m�l_ogbq_kdbfb�klZgpbyfb�k�i_j_jZ[hldhc� 

eqf_  ± jZkoh^gZy�klZ\dZ�aZ���ehdhfhlb\h-qZk�fZg_\jh\hc�jZ[hlu� 

Ijbf_j�3.3. Hij_^_eblv�k_[_klhbfhklv��lZjbn�b�ieZlm�aZ�i_j_\hadm�[_gabgZ�Z\lh�
fh[bevgh]h�fZkkhc��4 l�gZ�jZkklhygb_�390 df�ijb�ke_^mxsbo�bkoh^guo�^Zgguo��i_�
j_\hadZ�]jmaZ�hkms_kl\ey_lky�\�\Z]hg_�fh^_eb���-�����mdjmig_ggu_�jZkoh^gu_�klZ\db�
jZ\gu� gdh 109,34e   jm[��\Z]., \df 0,518e   jm[��\Z]Âdf, ldf 0,0032e   jm[��lÂdf� ijh�

^he`bl_evghklv�\uiheg_gby�]jmah\uo�hi_jZpbc�aZ�\j_fy�h[hjhlZ�\Z]hgZ� ]j 31,8t   q� 

dhwnnbpb_gl�� mqblu\Zxsbc� h[s_^hjh`gu_� jZkoh^u, ^hj 1,031;K   dhwnnbpb_gl��
mqblu\Zxsbc� jZaju\�f_`^m� wdkiemZlZpbhggufb� b� lZjbngufb� lhggh-dbehf_ljZfb, 

w 1,005;K   mqZkldh\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb� mq 37,8Q   df�q; kj_^gbc ijh�

klhc�\Z]hgZ�gZ�l_ogbq_kdhc�klZgpbb� l_o 14,4t   q; kj_^g__�jZkklhygb_�f_`^m�l_ogb�

q_kdbfb� klZgpbyfb l_o 118,9L   df; jZkoh^u� gZ� l_dmsbc� hlp_ihqguc� j_fhgl�

hj 0,63e   jm[��\Z]��GhjfZlb\gZy�j_glZ[_evghklv�khklZ\ey_l��� %. 
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J _ r _ g b _� 
��Hij_^_ebf�klhbfhklv�\Z]hgh-qZkZ. 
����Ijb�ebg_cghf�gZqbke_gbb� ZfhjlbaZpbb�gZ�\hkklZgh\e_gb_�ih^\b`gh]h� kh�

klZ\Z�__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�hij_^_ey_lky�ih�nhjfme_�(3.�����<�khhl\_l�
kl\bb�k� aZ^Zgghc�fh^_evx�\Z]hgZ�ghjfZlb\guc�kjhd�kem`[u�ijbgbfZ_lky�jZ\guf�
��� ]h^Zf kh]eZkgh� ijbeh`_gbx� <�� lh]^Z� ghjfZlb\� ZfhjlbaZpbhgguo� hlqbke_gbc�
khklZ\bl 

1
. ������

32
   

����<�khhl\_lkl\bb�k�ijbeh`_gb_f�< gZoh^ylky�g_^hklZxsb_�^Zggu_�^ey�jZkq_lZ�
klhbfhklb�\Z]hgh-qZkZ��klhbfhklv�\Z]hgZ�ijbgbfZ_lky�jZ\ghc�140����jm[�; dhebq_�
kl\h�dZiblZevguo�j_fhglh\�± ���^_ih\kdbo�± ���klhbfhklv�dZiblZevgh]h�b�^_ih\kdh�
]h�j_fhglh\�± khhl\_lkl\_ggh�13����b 9����jm[���dhwnnbpb_gl�j_a_j\Z�± 1,3; lh]^Z 

\q
140000 0,031 13600 2 9500 9

1,3 1,031 0,63 1,8329
8760 32 8760

e
� � � �ª º � � � �  « »�¬ ¼

 jm[��\Z]Âq� 

��K_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�gZoh^blky�ih�nhjfme_�(3.14���ijb�
wlhf�kmffZ�^hihegbl_evguo�jZkoh^guo�klZ\hd��hlghkbfuo�gZ�GDH��\�khhl\_lkl\bb�
k�ijbeh`_gb_f�< khklZ\ey_l�����jm[��\Z].��Z�kj_^gyy�klZlbq_kdZy�gZ]jmadZ�ijb�i_j_�
\had_�[_gabgZ�Z\lhfh[bevgh]h�\�pbkl_jg_�khklZ\ey_l����l��ijbeh`_gb_�:): 

p
gdh

109,34 31,8 1,8329 7,9
K ������

57

� � �
   jm[��l� 

��GZc^_f�k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb. 
����I_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�

gZoh^blky�ba�nhjfmeu�(3.9) 
1 14,4

0,1476
37,8 118,9

W  �   q�df. 

����Kh]eZkgh�ijbeh`_gbx�; \u[bjZ_lky�fZkkZ�lZju�\Z]hgZ��dhlhjZy�^ey�aZ^Zgghc�
fh^_eb�jZ\gZ������l; gZ�hkgh\Zgbb�ijbeh`_gby�< ± dhwnnbpb_gl�ihjh`g_]h�ijh[_]Z�
ih�hlghr_gbx�d�]jm`_ghfm�jZ\guc��������Lh]^Z�k_[_klhbfhklv�^\b`_gq_kdhc�hi_�
jZpbb�ih�nhjfme_�(3.15��khklZ\bl 

> @p
^h

(0,0032 25,3 0,518 0,1476 1,8329) (1 0,888) 0,0032 57 0 1,005
K

57

� � � � � � � � � �
   

0,0322  jm[��lÂdf� 
��K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_�(3.���khklZ\bl 

K ������ ������ ��� ����� � �   jm[��l. 
��IeZgh\Zy�ijb[uev�ih�nhjfme_�(3.����khklZ\bl 

15,64 25
I ����

100

�
   jm[��l. 

��LZjbn�gZ�i_j_\hadm���lhggu�aZ^Zggh]h�]jmaZ�gZ�aZ^Zggh_�jZkklhygb_�gZoh^blky�
ba�nhjfmeu�(3.13) 

L ����� ���� ����� �   jm[��l. 
��Ijb�ba\_klghf�lZjbn_�aZ���lhggm�ieZlZ�aZ�i_j_\hadm�[_gabgZ�Z\lhfh[bevgh]h�

fZkkhc��4 l�gZ�jZkklhygb_�390 df�khklZ\bl�19,55 54 1055,7�   jm[��\Z]� 
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Ijbf_j�3.4. Hij_^_eblv�k_[_klhbfhklv��lZjbn�b�ieZlm�aZ�i_j_\hadm�����l�f_lZ�
gheZ�gZ�jZkklhygb_�����df�ijb�ke_^mxsbo bkoh^guo�^Zgguo��i_j_\hadZ�]jmaZ�hkm�
s_kl\ey_lky� \� \Z]hg_� fh^_eb� ��-������ mdjmig_ggu_� jZkoh^gu_� klZ\db� jZ\gu�

gdh 108,53e   jm[��\Z]., \df 0,499e   jm[��\Z]Âdf�� ldf 0,0036e   jm[��lÂdf��ijh^he`b�

l_evghklv�\uiheg_gby�]jmah\uo�hi_jZpbc�aZ�\j_fy�h[hjhlZ�\Z]hgZ� ]j 39,7t   q� dhwn�

nbpb_gl��mqblu\Zxsbc�h[s_^hjh`gu_�jZkoh^u, ^hj 1,041;K   dhwnnbpb_gl��mqblu�
\Zxsbc� jZaju\� f_`^m� wdkiemZlZpbhggufb� b� lZjbngufb� lhggh-dbehf_ljZfb, 

w 1,004;K   mqZkldh\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb� mq 36,8Q   df�q; kj_^gbc�ijh�

klhc�\Z]hgZ�gZ�l_ogbq_kdhc�klZgpbb� l_o 12,5t   q; kj_^g__�jZkklhygb_�f_`^m�l_ogb�

q_kdbfb� klZgpbyfb� l_o 111,9L   df; jZkoh^u� gZ� l_dmsbc� hlp_ihqguc� j_fhgl�

hj 0,63e   jm[��\Z]��Ih�j_amevlZlZf�gZlmjguo�gZ[ex^_gbc�aZ�jZ[hlhc�khjlbjh\hqguo�

klZgpbc�ijb�i_j_jZ[hld_�\Z]hgh\�k�H=�^hihegbl_evgu_�aZljZlu�fZg_\jh\uo�ehdh�
fhlb\h-qZkh\�\�jZkq_l_�gZ�h^gm�]jmiim�\Z]hgh\�k�H=�ijb�jhkimkd_�\�kj_^g_f�khklZ\�
eyxl����fbgml��Z�kj_^gyy�]jmiiZ�\Z]hgh\�k�H=�\dexqZ_l�����\Z]hgZ��ijb�wlhf�gZ�khj�
lbjh\hqguo� ]hjdZo� i_j_jZ[Zlu\Z_lky� �� �� beb� ���� \k_o� \Z]hgh\�� Klhbfhklv�
fZg_\jh\h]h�ehdhfhlb\h-qZkZ�jZ\gZ�88,45 jm[���ghjfZlb\gZy�j_glZ[_evghklv�khklZ\�
ey_l��� %. 

J _ r _ g b _� 
1 Hij_^_ebf�klhbfhklv�\Z]hgh-qZkZ. 
����Ijb�ebg_cghf�gZqbke_gbb� ZfhjlbaZpbb�gZ� \hkklZgh\e_gb_�ih^\b`gh]h� kh�

klZ\Z�__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�hij_^_ey_lky�ih�nhjfme_�(3.�����<�khhl\_l�
kl\bb�k� aZ^Zgghc�fh^_evx�\Z]hgZ�ghjfZlb\guc�kjhd�kem`[u�ijbgbfZ_lky�jZ\guf�
��� ]h^Zf kh]eZkgh� ijbeh`_gbx� <�� lh]^Z� ghjfZlb\� ZfhjlbaZpbhgguo� hlqbke_gbc 
khklZ\bl 

1
. ������

32
   

����<�khhl\_lkl\bb�k�ijbeh`_gb_f�< gZoh^ylky�g_^hklZxsb_�^Zggu_�^ey�jZkq_lZ�
klhbfhklb�\Z]hgh-qZkZ��klhbfhklv�\Z]hgZ�ijbgbfZ_lky�jZ\ghc��50����jm[�; dhebq_�
kl\h�dZiblZevguo�j_fhglh\�± ���^_ih\kdbo�± ���klhbfhklv�dZiblZevgh]h�b�^_ih\kdh�
]h�j_fhglh\�± khhl\_lkl\_ggh�148���b�99���jm[���dhwnnbpb_gl�j_a_j\Z�± 1,3: 

\q
150000 0,031 14800 2 9900 9

1,3 1,041 0,63 1,9214
8760 32 8760

e
� � � �ª º � � � �  « »�¬ ¼

 jm[��\Z]Âq� 

��K_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�gZoh^blky�ih�nhjfme_�(3.�����ijb�
wlhf�kmffZ�^hihegbl_evguo�jZkoh^guo�klZ\hd��hlghkbfuo�gZ�GDH��\�khhl\_lkl\bb�
k�ijbeh`_gb_f�< khklZ\ey_l�����jm[��\Z].��Z�kj_^gyy�klZlbq_kdZy�gZ]jmadZ�ijb�i_j_�
\had_�f_lZgheZ�\�pbkl_jg_�^ey�kibjlZ�ijbgbfZ_lky����l��kf��ijbeh`_gb_�:): 

p
gdh

108,53 39,7 1,9214 7,9
K ������

57

� � �
   jm[��l� 

��GZc^_f�k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb. 
����I_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�

gZoh^blky�ba�nhjfmeu�(3.9) 
1 12,5

0,1389
36,8 111,9

W  �   q�df. 
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���� <� khhl\_lkl\bb� k� nhjfmehc� (3.16�� hij_^_eyxlky� ^hihegbl_evgu_� aZljZlu�
fZg_\jh\uo�ehdhfhlb\h-qZkh\�ijb�jhkimkd_�\�jZkq_l_�gZ�h^bg�\Z]hg� 

f
45

0,577
60 1,3

t   
�

 q. 

����>hihegbl_evgu_�m^_evgu_�ba^_j`db��k\yaZggu_�k�i_j_\hadhc�H=�b�hlghkb�
fu_�gZ�^\b`_gq_kdb_�hi_jZpbb��ih�nhjfme_�(3.17��khklZ\yl� 

h
1 45

2 0,8 88,45 0,9485
111,9 60

e  � � � �   jm[��\Z]Âdf. 

����Kh]eZkgh�ijbeh`_gbx�; \u[bjZ_lky�fZkkZ�lZju�\Z]hgZ��dhlhjZy�^ey�aZ^Zgghc�
fh^_eb�jZ\gZ������l��Z�gZ�hkgh\Zgbb�ijbeh`_gby�< ± dhwnnbpb_gl�ihjh`g_]h�ijh[_�
]Z� ih� hlghr_gbx� d� ]jm`_ghfm�� jZ\guc� �������Lh]^Z� k_[_klhbfhklv ^\b`_gq_kdhc�
hi_jZpbb�ih�nhjfme_�(3.15��khklZ\bl 

> @p
^h

(0,0036 25 0,499 0,1389 1,9214) (1 0,947) 0,0036 57 0,9485 1,004
K

57

� � � � � � � � � �
   

0,0497  jm[��lÂdf� 
��K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_�(3.���khklZ\bl 

K ������ ������ ��� ����� � �   jm[��l. 
��IeZgh\Zy�ijb[uev�ih�nhjfme_�(3.����khklZ\bl 

33,75 25
I ����

100

�
   jm[��l. 

��LZjbn�gZ�i_j_\hadm���lhggu�aZ^Zggh]h�]jmaZ�gZ�aZ^Zggh_�jZkklhygb_�gZoh^blky�
ba�nhjfmeu�(3.13) 

L ����� ���� ����� �   jm[��l. 
��Ijb�ba\_klghf�lZjbn_�aZ���lhggm�b�hlkmlkl\bb�^Zgguo�h�nZdlbq_kdhc�aZ]jmad_�\Z�

]hgZ�ieZlZ�aZ�i_j_\hadm�h^ghc�pbkl_jgu�k�f_lZghehf�jZkkqblu\Z_lky�bkoh^y�ba�kj_^g_c�
klZlbq_kdhc�gZ]jmadb��jZ\ghc����l��b�khklZ\ey_l� 42,19 57 2404,83�   jm[��\Z]� 

�� >ey� hkms_kl\e_gby� i_j_\hadb� aZ^Zggh]h� h[t_fZ� f_lZgheZ� ihlj_[m_lky 
150 / 57 2,63 3 |  pbkl_jgu��Lh]^Z�blh]h\Zy�ieZlZ� aZ�i_j_\hadm� ���� l�f_lZgheZ�gZ�

jZkklhygb_�����df�khklZ\bl� 2404,83 3 7214,49�   jm[� 

 
3.4 DZevdmebjh\Zgb_�k_[_klhbfhklb�b�jZkq_l�lZjbnh\�gZ�i_j_\hadm 
]jmah\�\�j_njb`_jZlhjghf�ih^\b`ghf�khklZ\_�i_j_\haqbdZ 

 
J_njb`_jZlhjgu_� ih_a^Z� b� k_dpbb� h[kem`b\Zxl� khijh\h`^Zxsb_� bo�

ih_a^gu_�[jb]Z^u��Iylb\Z]hggu_�k_dpbb�h[kem`b\Zxlky�[jb]Z^hc�ba�lj_o�
q_eh\_d��gZqZevgbd�b�^\Z�f_oZgbdZ��beb�ba�^\mo�q_eh\_d��gZqZevgbd�b�f_oZ�
gbd�� ;jb]Z^Z�h[yaZgZ: 

± h[_ki_qblv� bkijZ\gh_� l_ogbq_kdh_� khklhygb_� h[hjm^h\Zgby� b� ihklh�
yggmx�]hlh\ghklv�k_dpbb�d�i_j_\had_ kdhjhihjlysboky�]jmah\; 

± hkms_kl\eylv�dhgljhev�aZ�khojZgghklvx�\Z]hgh\�b�h[hjm^h\Zgby� 
± h[_ki_qb\Zlv�kh[ex^_gb_�l_fi_jZlmjguo�b�\_glbeypbhgguo�j_`bfh\�

i_j_\hadb�]jmah\� 
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± ke_^blv�aZ�kZgblZjgh-l_ogbq_kdbf�khklhygb_f�\Z]hgh\� 
G_bkijZ\ghklb� h[hjm^h\Zgby�� \hagbdZxsb_� \� imlb� ke_^h\Zgby�� mkljZ�

gyxlky��dZd�ijZ\beh��h[kem`b\Zxs_c�[jb]Z^hc�[_a�hlp_idb�\Z]hgh\�hl�ih�
_a^h\�� ?keb� [jb]Z^Z� g_� \� khklhygbb� k\hbfb� kbeZfb� mkljZgblv� g_bkijZ\�
ghklv��lh�l_dmsbc�j_fhgl�fh`_l�\uihegylvky�\�[eb`Zcr_f�\Z]hgghf�^_ih�
ih�aZy\d_�gZqZevgbdZ�ih_a^Z� �k_dpbb��k�hlp_idhc�hl�ih_a^Z��<�wlhf�kemqZ_�
j_fhgl�ijhba\h^blvky�aZ�kq_l�^_ih�ijbibkdb� 
>ey j_njb`_jZlhjgh]h� ih^\b`gh]h� khklZ\Z� mklZgh\e_g� ghjfZlb\guc�

kjhd�kem`[u����e_l��\�l_q_gb_�dhlhjh]h�\uihegy_lky���dZiblZevguc�b���^_�
ih\kdbo�j_fhglh\� 
Ijb� i_j_\hadZo� ]jmah\� \� j_njb`_jZlhjguo� k_dpbyo� i_j_\haqbdZ� k_[_�

klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�\�jZkq_l_�gZ���]jmah\hc�\Z]hg�ijb�
gbfZ_l�\b^ 

^w
\q [jjik ]j

gdh gdh \q ]j
]j ]j

1
K � �j

e e
_ H W H

n n

§ ·§ · �
¨ ¸ � � � �¨ ¸¨ ¸ ¨ ¸© ¹ © ¹

¦             (3.18) 

]^_� ]jn  ± dhebq_kl\h�]jmah\uo�\Z]hgh\�\�k_dpbb��dhebq_kl\h�]jmah\uo�\Z]h�

gh\��ijboh^ysboky�gZ� �� kem`_[guc� \Z]hg�ijb�h[t_^bg_gbb� k_d�
pbc�\�ih_a^Z���ijb�jZkq_l_ ^ey�iylb\Z]hgghc�k_dpbb�ijbgbfZ_lky�
jZ\guf����iyluc�\Z]hg�± ^ba_ev-we_dljhklZgpby�; 

]j ^w
\q \q,e e  ± jZkoh^gu_ klZ\db aZ���\Z]hgh-qZk�khhl\_lkl\_ggh�]jmah\h]h�\Z]hgZ�

b�kem`_[gh]h�\Z]hgZ ± ^ba_ev-we_dljhklZgpbb��<>W���jm[��\Z]Âq� 

[je  ± jZkoh^gZy�klZ\dZ��mqblu\ZxsZy�aZljZlu�ih�h[kem`b\Zgbx�b�l_dm�

s_fm j_fhglm�j_njb`_jZlhjgh]h�ih^\b`gh]h�khklZ\Z�[jb]Z^hc�\�
imlb�ke_^h\Zgby��jm[��\Z]Âq� 

JZkoh^gu_�klZ\db�aZ���\Z]hgh-q ]j ^w
\q \q, ,e e  ihfbfh�ZfhjlbaZpbhgguo�hlqbk�

e_gbc�b�jZkoh^h\�gZ�dZiblZevguc�b�^_ih\kdb_�j_fhglu��mqblu\Zxl jZkoh^u�gZ�
l_dmsb_ j_fhglu�b�l_ogbq_kdh_�h[kem`b\Zgb_�\�^_ih�ijbibkdb lj(e ): 

dj dj ^j ^j ^hj ^hj
\q j lj

ke

P PP
.

8760 8760

n nZ
e k K e K

T

�ª º
 � �« »�¬ ¼

             (3.19) 

K_[_klhbfhklv� ^\b`_gq_kdbo� hi_jZpbc� \� jZkq_l_� gZ� 1 ]jmah\hc� \Z]hg�
ijb�i_j_\hadZo�\�\Z]hgZo�`_e_aghc ^hjh]b�hij_^_ey_lky�ih�nhjfme_ 

� �
^w
\q [j^wjik ]j

^h ldf ]j \df \q ldf w
]j ]j ]j

1
K � � . �

e eq
e q e W e e P K

n n n

ª º§ ·§ ·§ · § · �
« »¨ ¸¨ ¸ � � � � � � �¨ ¸ ¨ ¸¨ ¸ ¨ ¸ ¨ ¸¨ ¸« »© ¹ © ¹ © ¹© ¹¬ ¼

(3.20) 

]^_� ]jq  ± fZkkZ�lZju�]jmah\h]h�j_njb`_jZlhjgh]h�\Z]hgZ��l� 

^wq  ± fZkkZ�<>W��l. 
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Ijbf_j�3.5. Hij_^_eblv�k_[_klhbfhklv b lZjbn�aZ�i_j_\hadm�kdhjhihjlys_]hky�
]jmaZ�gZ�jZkklhygb_�210 df�ijb�ke_^mxsbo�bkoh^guo�^Zgguo��i_j_\hadZ�]jmaZ�hkm�
s_kl\ey_lky�\�5-\Z]hgghc�j_njb`_jZlhjghc�k_dpbb��mdjmig_ggu_�jZkoh^gu_�klZ\db�
jZ\gu� gdh 110,15e   jm[��\Z]., \df 0,487e   jm[��\Z]Âdf�� ldf 0,0029e   jm[��lÂdf� klh�

bfhklv�^hihegbl_evguo�hi_jZpbc��hlghkbfZy�gZ�GDH��jZ\gZ� ����jm[��\Z].; ijh^he�
`bl_evghklv� \uiheg_gby� ]jmah\uo� hi_jZpbc� aZ� \j_fy� h[hjhlZ� \Z]hgZ� ]j 49,7t   q� 

dhwnnbpb_gl�� mqblu\Zxsbc� h[s_^hjh`gu_� jZkoh^u, ^hj 1,04;K   dhwnnbpb_gl��
mqblu\Zxsbc� jZaju\�f_`^m� wdkiemZlZpbhggufb� b� lZjbngufb� lhggh-dbehf_ljZfb, 

w 1,004;K   mqZkldh\Zy�kdhjhklv�\�]jmah\hf�^\b`_gbb� mq 35,9Q   df�q; kj_^gbc�ijh�

klhc�\Z]hgZ�gZ�l_ogbq_kdhc�klZgpbb� l_o 10,5t   q; kj_^g__�jZkklhygb_�f_`^m�l_ogb�

q_kdbfb� klZgpbyfb� l_o 110,7L   df��JZkoh^gZy klZ\dZ aZ� � [jb]Z^h-qZk� khklZ\ey_l�

1,8���jm[���jZkoh^u�gZ�l_dmsbc�j_fhgl�b�l_ogbq_kdh_�h[kem`b\Zgb_�\�^_ih�ijbibk�
db�jZ\gu���9���jm[��\Z].��dhwnnbpb_gl�ihjh`g_]h�ijh[_]Z�jZ\_g�����; dhwnnbpb_gl�
j_a_j\Z�± 1,2��Klhbfhklb�dZiblZevgh]h�b�^_ih\kdh]h�j_fhglh\�jZ\gu�khhl\_lkl\_ggh�
8����b�4����jm[��\Z]��FZkkZ�<>W�khklZ\ey_l����l��fZkkZ�lZju�]jmah\h]h�\Z]hgZ�± ���l��
kj_^gyy�klZlbq_kdZy�gZ]jmadZ�]jmah\h]h�\Z]hgZ�jZ\gZ����l� Klhbfhklv�h^gh]h�]jmah\h]h 
\Z]hgZ�k_dpbb�jZ\gZ�9�����jm[���Z�<>W� ± 59�����jm[��GhjfZlb\gZy�j_glZ[_evghklv�
khklZ\ey_l��� %. 

J _ r _ g b _� 
��Hij_^_ebf� klhbfhklb�\Z]hgh-qZkZ ]jmah\h]h�\Z]hgZ�b�\Z]hgZ-^ba_ev-we_dljh-

klZgpbb. 
����Ijb�ebg_cghf�gZqbke_gbb�ZfhjlbaZpbb�gZ�\hkklZgh\e_gb_�ih^\b`gh]h�khklZ\Z�

__�]h^h\Zy�ghjfZ�\�^heyo�_^bgbpu�hij_^_ey_lky�ih�nhjfme_�(3.11). GhjfZlb\guc kjhd�
kem`[u�j_njb`_jZlhjghc�k_dpbb�jZ\_g����]h^Zf, lh]^Z�ghjfZlb\�ZfhjlbaZpbhgguo�
hlqbke_gbc�khklZ\bl 

1
. �����

25
   

����<�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�jZkoh^gZy�klZ\dZ�aZ���\Z]hgh-qZk�]jm�
ah\h]h�\Z]hgZ�ih�nhjfme_�(3.19��khklZ\bl 

]j
\q

90000 0,04 8000 1 4900 8
1,2 1,04 0,952 1,04 1,7719

8760 25 8760
e

� � � �ª º � � � � �  « »�¬ ¼
 jm[��\Z]Âq� 

����Kh]eZkgh�bkoh^guf�^Zgguf�jZkoh^gZy�klZ\dZ�aZ���\Z]hgh-qZk�\Z]hgZ-^ba_ev-
we_dljhklZgpbb�ih�nhjfme_�(3.19��[m^_l�jZ\gZ 

^w
\q

595000 0,04 8000 1 4900 8
1,2 1,04 0,952 1,04 4,6497

8760 25 8760
e

� � � �ª º � � � � �  « »�¬ ¼
 jm[��\Z]Âq� 

��K_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�gZoh^blky�ih�nhjfme_�(3.18) 

jik
gdh

1 4,6497 1,823
K � ������ ������ ���� ��� ��������

4 4

�§ · § · � � � � � �  ¨ ¸ ¨ ¸
© ¹ © ¹

jm[��\Z]� 

��GZc^_f�k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb. 
����I_j_kq_lguc�iZjZf_lj�i_j_oh^Z�aZljZl�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�

gZoh^blky�ba�nhjfmeu�(3.9) 
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1 10,5
0,1227

35,9 110,7
W  �   q�df. 

3.2 <� khhl\_lkl\bb� k�bkoh^gufb�^Zggufb� k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZ�
pbb�ih�nhjfme_�(3.20��khklZ\bl 

jik
^h

66 1 4,6497 1,823
K ������ �� ����� � ������ ������

4 4 4

ª§ ·�§ · § · § · � � � � � � � � u«¨ ¸¨ ¸ ¨ ¸ ¨ ¸
© ¹ © ¹ © ¹© ¹¬

 

@(1 1,59) 0,0029 22 1,004 3,1547u � � � �   jm[��\Z]Âdf� 

4 K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_�(3.���khklZ\bl 
K �������� ������ ��� ������ � �   jm[��\Z]. 

��IeZgh\Zy�ijb[uev�ih�nhjfme_�(3.����khklZ\bl 
977,06 25

I ������
100

�
   jm[��\Z]� 

��LZjbn�gZ�i_j_\hadm���\Z]hgZ gZ�aZ^Zggh_�jZkklhygb_�gZoh^blky ba�nhjfmeu�(3.13) 
L ������ ������ ������� �   jm[��\Z]. 

��Blh]h\Zy�ieZlZ�aZ i_j_\hadm�kdhjhihjlys_]hky�]jmaZ�gZ�jZkklhygb_�����df�\��-\Z-
]hgghc�j_njb`_jZlhjghc�k_dpbb�hij_^_ey_lky�iml_f�mfgh`_gby�dhebq_kl\Z�]jmah\uo�
\Z]hgh\�\�k_dpbb�gZ�lZjbn�gZ�i_j_\hadm�h^gh]h�\Z]hgZ�� 4 1221,33 4885,32�   jm[� 

 
3���Ihjy^hd�hij_^_e_gby�k_[_klhbfhklb�b�jZkq_l�lZjbnh\ 
gZ�i_j_\hadm�g_]Z[Zjblguo�]jmah\�b�]jmah\�gZ�ljZgkihjl_jZo 

 
<�khhl\_lkl\bb�k�[9@�fh`gh�\u^_eblv�ke_^mxsb_�hkh[_gghklb�i_j_\hadb�

\k_o� ]jmah\� gZ� ljZgkihjl_jZo� b� g_]Z[Zjblguo� ]jmah\� gZ� ljZgkihjl_jZo�� \�
mgb\_jkZevguo�ihem\Z]hgZo�b�ieZlnhjfZo: 

1) g_h[oh^bfhklv�kh]eZkh\Zgby�i_j_\hadb�g_]Z[Zjblguo�]jmah\��Z�lZd`_�
]jmah\��i_j_\habfuo�gZ�ljZgkihjl_jZo� 

2) gZebqb_�kh]eZkh\Zggh]h�fZjrjmlZ�i_j_\hadb�^ey�]jmah\�\ukhdbo�kl_�
i_g_c�g_]Z[Zjblghklb�b�k\_jog_]Z[Zjblguo��Z�lZd`_�i_j_\habfuo�gZ�ljZgk�
ihjl_jZo��bf_xsbo����b�[he__�hk_c� 

3��dhfbkkbhggZy�ijh\_jdZ�jZaf_s_gby�b�dj_ie_gby�]jmaZ�gZ�klZgpbb�hl�
ijZ\e_gby b�\�imlb�ke_^h\Zgby� 

��� hkh[uc� ihjy^hd� ijhimkdZ� g_]Z[Zjblguo� b� ly`_eh\_kguo� ]jmah\� ih�
i_j_]hgZf b�klZgpbyf� 

���hkh[uc�ihjy^hd�ijhimkdZ�]jmah\�k�dhgljhevghc�jZfhc� 
��� hkh[_gghklb� \uiheg_gby�fZg_\jh\hc� jZ[hlu� gZ� klZgpbyo� hlijZ\e_�

gby��gZagZq_gby�b�\�imlb�ke_^h\Zgby� 
I_j_qbke_ggu_�hkh[_gghklb�b�kh[ex^_gb_�\k_o�f_j�[_ahiZkghklb�ijb�i_�

j_\had_�g_]Z[Zjblguo�]jmah\�b�]jmah\�gZ�ljZgkihjl_jZo�mqblu\Zxlky�\�k_[_�
klhbfhklb�i_j_\hahd�iml_f�hij_^_e_gby�^hihegbl_evguo�jZkoh^h\��hlghkb�

fuo� gZ� gZqZevgh-dhg_qgu_� � �gdh
g]e¦  b� ^\b`_gq_kdb_� hi_jZpbb� � �^h

g] .e¦  

Lh]^Z�nhjfmeu�(3.���b�(3.���ijbfml�\b^ 
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gdh
gdh gdh ]j \q g]K �j_ W H H _ � � �¦ ¦                           (3.21) 

� �� � ^h
^h ldf ldf ldf ldf g] wK � . �_ T _ :_ _ 3 _ .ª º � � � � �¬ ¼¦           (3.22) 

 
3.6 Hij_^_e_gb_�k_[_klhbfhklb�b�jZkq_l�lZjbnh\�gZ�i_j_\hadm ]jmah\ 
`_e_agh^hjh`guf�ljZgkihjlhf�\�dhgl_cg_jZo�i_j_\haqbdZ 

 
:e]hjblf� jZkq_lZ� k_[_klhbfhklb�i_j_\hadb� ]jmah\� \� dhgl_cg_jZo� bf__l�

iZjZf_ljbq_kdh_�ihkljh_gb_��ZgZeh]bqgh_�ih\Z]hgguf�hlijZ\dZf��b�k�mq_lhf�
\u^_e_gby� lZjbnguo� khklZ\eyxsbo� fh`_l� [ulv� ij_^klZ\e_g� nhjfmeZfb�
(2.1)±(2����b�(3.6)±(3.8���Hlebqb_�hl�ih\Z]hgguo�hlijZ\hd�aZdexqZ_lky�\�hkh�
[_gghklyo�l_ogheh]bq_kdh]h�ijhp_kkZ�i_j_\hadb�dhgl_cg_jh\��mqblu\Zxsbo�
khjlbjh\dm�\�imlb� ke_^h\Zgby��m\_ebq_gb_�ijh^he`bl_evghklb�ijhklhy�ih^�
gZqZevgh-dhg_qgufb�hi_jZpbyfb�b�^j���Z�lZd`_�\� mq_l_�^hihegbl_evguo�iZ�
jZf_ljh\ �fZkkZ� lZju�b�g_llh�dhgl_cg_jZ�� klhbfhklv�dhgl_cg_jh-qZkZ�b� dh�
wnnbpb_gl�ihjh`g_]h�ijh[_]Z�^ey�dhgl_cg_jZ�i_j_\haqbdZ�b�^j��� 
K_[_klhbfhklv�i_j_\hadb� dhgl_cg_jh\�fh`_l� ^bnn_j_gpbjh\Zlvky� \� aZ\b�

kbfhklb� hl� \b^Z� hlijZ\db� �k� khjlbjh\dhc� \� imlb� ke_^h\Zgby, dhfie_dlhf� gZ 
\Z]hg��\�khklZ\_�dhgl_cg_jgh]h ih_a^Z���ijbgZ^e_`ghklb�dhgl_cg_jh\�b�\Z]hgh\, 
lbihjZaf_jZ�b�ki_pbZebaZpbb dhgl_cg_jZ��l_ogbq_kdbo�oZjZdl_jbklbd�\Z]hgZ. 
<�h[s_f�\b^_�ijb�i_j_\had_�]jmaZ�\�djmighlhggZ`ghf�dhgl_cg_j_�i_j_�

\haqbdZ�gZ�nblbg]h\hc�ieZlnhjf_�i_j_\haqbdZ�k�khjlbjh\dhc�imlb�ke_^h\Z�
gby�iZjZf_lju�fh^_eb�k_[_klhbfhklb�\�qZklb�gZqZevgh-dhg_qguo�b�^\b`_g�
q_kdbo�hi_jZpbc�hij_^_eyxlky�ih�nhjfmeZf 

� �gdh ]j \qd d d d
k gdh gdh k dq k: �

j
j

_ W _ _
_ W W _ _ _

n

� �
 � � � � �

¦
¦ ¦        (3.23) 

� � � �� �d ldf \df \q
k ldf d dq d w< � . � . �

_ T _ :_
_ T :_ .

n

� �ª º
 � � � �« »¬ ¼

     (3.24) 

d
k ldf w> �_ .                                              (3.25) 

]^_� d
gdh_¦  ± ^hihegbl_evgu_�jZkoh^u�ih�gZqZevgh-dhg_qguf�hi_jZpbyf�ijb�

ijb_f_�b�\u^Zq_�dhgl_cg_jh\��jm[��dhgl_cg_j; 

dq_  ± jZkoh^gZy klZ\dZ ^ey�lZjbnguo�p_e_c�aZ���dhgl_cg_jh-qZk��jm[�� 

n  ± dhebq_kl\h�dhgl_cg_jh\�\�\Z]hg_� 
d
gdht  ± kj_^g__�\j_fy�ijhklhy�dhgl_cg_jZ�jZ[hq_]h�iZjdZ�ih^�gZqZevgh-

dhg_qgufb�hi_jZpbyfb�\�l_q_gb_�_]h�h[hjhlZ��q� 

kt  ± kj_^g__�\j_fy�ijhklhy�dhgl_cg_jZ�ijb�khjlbjh\dZo��q� 
d
j_¦  ± jZkoh^u�� k\yaZggu_� k� ih^]hlh\dhc� dhgl_cg_jZ� ih^� i_j_\hadm��

jm[��\Z].; 
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k_  ± m^_evgu_�jZkoh^u�ih�khjlbjh\d_�dhgl_cg_jh\��jm[��dhgl_cg_j� 

dq  ± fZkkZ�lZju�dhgl_cg_jZ��l� 

d.  ± dhwnnbpb_gl� ihjh`g_]h� ijh[_]Z� dhgl_cg_jh\�i_j_\haqbdZ� ih�

hlghr_gbx�d�bo�]jm`_ghfm�ijh[_]m� 
K_[_klhbfhklv�gZqZevgh-dhg_qghc�b�^\b`_gq_kdhc�hi_jZpbc�k�mq_lhf�iZ�

jZf_ljh\�fh^_eb k_[_klhbfhklb khklZ\bl 
d d
gdh kK : �                                               (3.26) 

d d d
^h k k dK < > �P �                                         (3.27) 

]^_� dP  ± kj_^gyy�fZkkZ�g_llh�]jm`_gh]h�dhgl_cg_jZ��l� 

JZkoh^gZy�klZ\dZ ^ey�lZjbnguo�p_e_c�aZ���dhgl_cg_jh-qZk�hij_^_ey_lky�
ih�nhjfme_ 

dj dj ilj ilj lj lj^hj ^hjd d
dq jd

ke

P P PP
,

8760 8760 8760

n n nZ
_ . . .

L

�§ ·
 � �¨ ¸

© ¹
        (3.28) 

]^_  jdK  ± dhwnnbpb_gl��mqblu\Zxsbc�g_h[oh^bfuc�j_a_j\�dhgl_cg_jh\� 

dP  ± kj_^gyy�p_gZ�ihklZ\db�dhgl_cg_jZ� 

dZ  ± ghjfZ�ZfhjlbaZpbb�dhgl_cg_jZ�\�^heyo�_^bgbpu��hij_^_ey_fZy�

ih�nhjfme_�(3.11); 

dj iljP �P  ± klhbfhklv� khhl\_lkl\_ggh� dZiblZevgh]h� j_fhglZ� b�ieZgh\h]h� l_�

dms_]h j_fhglZ�dhgl_cg_jZ� 

dj ilj,n n  ± kj_^g__�dhebq_kl\h�khhl\_lkl\_ggh�dZiblZevguo�b�ieZgh\uo�l_dm�

sbo�j_fhglh\�dhgl_cg_jh\�aZ�kem`[u� 

ljP  ± klhbfhklv�l_dms_]h�j_fhglZ�dhgl_cg_jZ� 

ljn  ± kj_^g__�dhebq_kl\h�l_dmsbo�j_fhglh\�dhgl_cg_jZ�aZ�]h^. 

<�aZ\bkbfhklb�hl�ijbgZ^e_`ghklb�\Z]hgZ�b�dhgl_cg_jZ��khklhygby�dhg�
l_cg_jZ� �]jm`_guc�beb�ihjh`gbc���ijbf_gy_fhc�l_ogheh]bb�i_j_\hadb�ba�
nhjfme� (3.23)±(3.25�� bkdexqZxlky� khhl\_lkl\mxsb_ dhfihg_glu�� LZd, 
gZijbf_j� ijb�i_j_\had_�\�dhgl_cg_j_�i_j_\haqbdZ��ih]jm`_gghf�gZ�\Z]hg�
]jmahhlijZ\bl_ey��]jmahihemqZl_ey�jZkq_l�iZjZf_ljh\�k_[_klhbfhklb� k:  b�

k<  [m^_l�hkms_kl\eylvky�ih�nhjfmeZf 

� �d�kh[�\�� d d dgdh
k gdh gdh k dq k: �j

_
_ W W _ _ _

n
 � � � � �¦ ¦                 (3.29) 

� �� �d�kh[�\�� ldf \df
k ldf d dq d w< � . �

_ T _
_ T :_ .

n

�ª º
 � � �« »¬ ¼

            (3.30) 
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Ijbf_j�3.6. Hij_^_eblv�k_[_klhbfhklv�b�lZjbn�aZ�i_j_\hadm�ljbdhlZ`guo�ba^_�
ebc�\���-nmlh\hf�dhgl_cg_j_�gZ�jZkklhygb_�����df�ijb�ke_^mxsbo�bkoh^guo�^Zgguo��
i_j_\hadZ�dhgl_cg_jZ�hkms_kl\ey_lky�\�h^bghqghf�dhgl_cg_j_�gZ�nblbg]h\hc�ieZl�
nhjf_�k�khjlbjh\dhc�\�imlb�ke_^h\Zgby��ijb�wlhf�h[s__�dhebq_kl\h�dhgl_cg_jh\�gZ�
ieZlnhjf_� jZ\gh� ��� mdjmig_ggu_� jZkoh^gu_� klZ\db� gdh 115,15e   jm[��\Z]., 

\df 0,492e   jm[��\Z]Âdf�� ldf 0,0028e   jm[��lÂdf��klhbfhklv�^hihegbl_evguo�hi_jZ�

pbc k�\Z]hghf��hlghkbfZy�gZ�GDH��jZ\gZ���2 jm[��\Z].��ijh^he`bl_evghklv�\uiheg_�
gby�]jmah\uo�hi_jZpbc ]j 39,4t   q��dhwnnbpb_gl��mqblu\Zxsbc�jZaju\�f_`^m�wdk�

iemZlZpbhggufb� b� lZjbngufb� lhggh-dbehf_ljZfb, w 1,004;K   i_j_kq_lguc�

iZjZf_lj�i_j_oh^Z� aZljZl� 0,124W   q�df. Kj_^g__� \j_fy�ijhklhy�dhgl_cg_jZ�ih^�

gZqZevgh-dhg_qgufb� hi_jZpbyfb� d
gdh 25t   q�� kj_^gbc� ijhklhc� ijb� khjlbjh\dZo��

\dexqZy�ijhklhc�gZ�klZgpbb�hlijZ\e_gby�ih^�gZdhie_gb_f, k 120t   q��JZkoh^gu_�

klZ\db��aZ���\Z]hgh-qZk�^ey�nblbg]h\hc�ieZlnhjfu�± 0,93 jm[���aZ���dhgl_cg_jh-qZk�
mgb\_jkZevgh]h��0-nmlh\h]h�dhgl_cg_jZ�± 0,09 jm[�� gZ�ih^]hlh\dm�dhgl_cg_jZ ih^�
ih]jmadm� ± 3,45 jm[� M^_evgu_�jZkoh^u�gZ�khjlbjh\dm�dhgl_cg_jZ�jZ\gu����7 jm[� 
Dhwnnbpb_glu�ihjh`g_]h�ijh[_]Z��\Z]hgZ�± 0,693��dhgl_cg_jZ�± 0,305. FZkkZ�lZju�
\Z]hgZ� ��� l�� dhgl_cg_jZ� ± 2,08 l, kj_^gyy� fZkkZ� ]jmaZ� \� dhgl_cg_j_ (klZlbq_kdZy�
gZ]jmadZ) ± �����l� GhjfZlb\gZy�j_glZ[_evghklv�khklZ\ey_l��� %. 

J _ r _ g b _� 
1 Hij_^_ebf�k_[_klhbfhklv�gZqZevgh-dhg_qghc�hi_jZpbb�ih�nhjfme_�(3.26) ijb�

mkeh\bb��qlh�gZ�ieZlnhjf_�jZaf_sZxlky�^\Z�dhgl_cg_jZ 

d
gdh

115,15 39,4 0,93 3,2
K ����� ��� ���� ���� ���� ����

2

� � �
 � � � � � �   

128,416  jm[��dhgl_cg_j. 
2 GZc^_f�ih�nhjfme_�(3.27) k_[_klhbfhklv�^\b`_gq_kdhc�hi_jZpbb: 

� �d
^h

0,0028 23 0,492 0,124 0,93
K � ����� ������� ���� ����� �����

2

ª � � � �§ � � � � � � u¨«
©¬

 

@(1 0,305) 0,0028 20,9 1,004 0,6519u � � � �   jm[��dhgl_cg_jh-df� 

3 K_[_klhbfhklv�i_j_\hadb�ih�nhjfme_�(3.���khklZ\bl 
K ������� ������ ��� ������ � �   jm[�� dhgl_cg_j� 

4 IeZgh\Zy�ijb[uev�ih�nhjfme_�(3.����khklZ\bl 
598,44 25

I ������
100

�
   jm[�� dhgl_cg_j� 

5 LZjbn�gZ�i_j_\hadm���dhgl_cg_jZ�gZ�aZ^Zggh_�jZkklhygb_�gZoh^blky�ba�nhjfm�
eu�(3.13) 

L ������ ������ ������ �   jm[�� dhgl_cg_j� 
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4 NHJFBJH<:GB?�DHGDMJ?GLHKIHKH;GH=H�L:JBN: 
G:�@?E?AGH>HJH@GMX�I?J?<HADM 

 
4���H[sb_�iheh`_gby 
 
Ijhp_kk�nhjfbjh\Zgby�dhgdmj_glhkihkh[gh]h� lZjbnZ�gZ� ]jmah\mx�`_�

e_agh^hjh`gmx�i_j_\hadm�ij_^iheZ]Z_l�\uiheg_gb_�g_kdhevdbo�h[yaZl_ev�
guo�wlZih\� 

���jZkq_l�k_[_klhbfhklb��ghjfZlb\ghc�ijb[ueb��ij_^iheZ]Z_fh]h�lZjb�
nZ�b�h[s_c�klhbfhklb�i_j_\hadb�mklZgh\e_gghc�iZjlbb�]jmaZ�hij_^_e_ggh�
]h�gZbf_gh\Zgby�gZ�aZ^Zggh_�jZkklhygb_�ih�`_e_aghc�^hjh]_� 

���mklZgh\e_gb_�k_[_klhbfhklb��ghjfZlb\ghc�ijb[ueb��ij_^iheZ]Z_fh]h�
lZjbnZ�b�h[s_c�klhbfhklb�i_j_\hadb�mklZgh\e_gghc�iZjlbb�]jmaZ�hij_^_�
e_ggh]h� gZbf_gh\Zgby� gZ� aZ^Zggh_� jZkklhygb_� dhgdmjbjmxsbf� \b^hf�
ljZgkihjlZ� 

��� khihklZ\e_gb_� ihemq_gguo� j_amevlZlh\� b� ijbgylb_ j_r_gby� h� \ha�
fh`ghklb�b�p_e_khh[jZaghklb�kgb`_gby�lZjbnh\�^h�mjh\gy�dhgdmjbjmxs_�
]h�\b^Z�ljZgkihjlZ� 
JZkq_l�k_[_klhbfhklb�ij_^iheZ]Z_fh]h�lZjbnZ�b�h[s_c�klhbfhklb�i_j_�

\hadb�`_e_agh^hjh`guf� ljZgkihjlhf�\uihegy_lky�kh]eZkgh�f_lh^bd_��ba�
eh`_gghc�\�imgdl_�3 gZklhys_]h�ihkh[by� 

 
4���JZkq_l�k_[_klhbfhklb�i_j_\hadb�]jmah\�^ey�lZjbnguo�p_e_c 

gZ�dhgdmjbjmxs_f�\b^_�ljZgkihjlZ 
 
Hkgh\guf� dhgdmj_glhf�`_e_agh^hjh`gh]h� ljZgkihjlZ�\�mkeh\byo�J_k�

im[ebdb�;_eZjmkv�\�qZklb�hdZaZgby�mkem]�ih�i_j_\had_�]jmah\�b�iZkkZ`bjh\�
y\ey_lky�Z\lhfh[bevguc�ljZgkihjl� 
JZkq_l�k_[_klhbfhklb�i_j_\hahd�^ey�lZjbnguo�p_e_c�gZ�Z\lhfh[bevghf�

ljZgkihjl_�hkms_kl\ey_lky kh]eZkgh�[3] \�aZ\bkbfhklb�hl�kbkl_fu hieZlu ± 
k^_evghc�beb�ih\j_f_gghc� 
GZ� mkeh\byo� k^_evghc kbkl_fu� hieZlu� aZ� ljZgkihjlgu_� mkem]b� hkm�

s_kl\eyxlky�i_j_\hadb�]jmah\��ih�dhlhjuf�hj]Zgbah\Zg�mq_l�ljZgkihjlghc�
jZ[hlu�\�lhggZo�beb�\hafh`_g�mq_l�iml_f�aZf_jZ��\a\_rb\Zgby��]_h^_abq_�
kdh]h�aZf_jZ��hnhjfey_fuc�lh\Zjgh-ljZgkihjlgufb�gZdeZ^gufb� 
Ijb� ijbf_g_gbb� k^_evghc� kbkl_fu� hieZlu� aZ� Z\lhfh[bevgmx� i_j_\hadm�

]jmah\�k_[_klhbfhklv� �Z�\ihke_^kl\bb�b�lZjbn) jZkkqblu\Z_lky�gZ�ex[hc�\u�
[jZgguc�i_j_\haqbdhf�ihdZaZl_ev�baf_j_gby� ljZgkihjlghc�jZ[hlu��ijb�wlhf�
h[yaZl_evgh�mqblu\Z_lky�jZkklhygb_�ih^Zqb�Z\lhfh[bey�± gme_\hc�ijh[_]� 
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AZ�i_j_\hadm�]jmaZ�ih�]hjh^m�b��beb��\�ijb]hjh^ghf�khh[s_gbb�k_[_klh�
bfhklv�b� lZjbnu�p_e_khh[jZagh�jZkkqblu\Zlv�gZ� �� l�� �� lÂdf�� ��df�h[s_]h�
ijh[_]Z��Z�ijb�f_`^m]hjh^guo�i_j_\hadZo�± gZ�^\_�_^bgbpu����df�ijh[_]Z�k�
]jmahf�b���df�ihjh`g_]h�ijh[_]Z� 
Ijb�ijbf_g_gbb�ih\j_f_gghc kbkl_fu�hieZlu�aZ�Z\lhfh[bevgmx�i_j_\hadm�

]jmah\�k_[_klhbfhklv��dZd�b�lZjbnu��jZkkqblu\Z_lky�gZ�^\_�_^bgbpu�baf_j_gby�
ljZgkihjlghc�jZ[hlu��gZ�1 qZk�bkihevah\Zgby�b�� df�ijh[_]Z�ih^\b`gh]h�kh�
klZ\Z��Ijb�h[kem`b\Zgbb�aZdZaqbdZ�kh�keh`b\rbfbky�ijh[_]Zfb�aZ�\j_fy�h[�
kem`b\Zgby�^himkdZ_lky�bkihevah\Zlv�lZjbnu��jZkkqblZggu_�gZ�h^bg�Z\lhfh�
[be_-^_gv� �kf_gm��beb�h^bg�qZk�gZoh`^_gby�ih^\b`gh]h�khklZ\Z�m�aZdZaqbdZ� 
Ijb�wlhf _keb�^h]h\hjhf�g_�mklZgh\e_g�bghc�ihjy^hd��lh�hieZlZ�\j_f_gb�bk�
ihevah\Zgby�ih^\b`gh]h�khklZ\Z�\dexqZ_l�hieZlm�aZ�\j_fy�gZ�ih^Zqm�ih^\b`�
gh]h�khklZ\Z�aZdZaqbdm��Z�hieZlZ�ijh[_]Z�ih^\b`gh]h�khklZ\Z ± hieZlm�jZkklhy�
gby�ih^Zqb�ih^\b`gh]h�khklZ\Z��gme_\h]h�ijh[_]Z�� 
JZkq_lgu_� ihdZaZl_eb� aZ� h^gm� kf_gm� jZ[hlu�� ijbf_gy_fu_� ijb�

k^_evghc�kbkl_f_�jZkq_lh\��hij_^_eyxlky�ke_^mxsbf�h[jZahf� 
1 Dhebq_kl\h�_a^hd�k�]jmahf�aZ�kf_gm 

g
_

_]
i�j

l

,
T

n
l

t
bQ

 
�

                                             (4.1) 

]^_� gT  ± \j_fy�\�gZjy^_��q� 

_]l  ± ^ebgZ�_a^db�k�]jmahf��df� 

b  ± dhwnnbpb_gl�bkihevah\Zgby�ijh[_]Z�Z\lhfh[bey��^ey�kZfhk\Zeh\��
pbkl_jg�� j_njb`_jZlhjh\� b� ^jm]bo� ki_pbZebabjh\Zgguo� Z\lhfh[b�
e_c��djhf_�nmj]hgh\��ijbgbfZ_lky�jZ\guf�������^ey�hklZevguo�Z\lh�
fh[be_c�± 0,5; 

lQ  ± kj_^gyy�kdhjhklv�^\b`_gby�Z\lhfh[bey��df�q� 

i�jt  ± \j_fy�ijhklhy�Z\lhfh[bey�ih^�ih]jmadhc-jZa]jmadhc�aZ�h^gm�_a^dm��q� 

Ijb�jZkq_l_�ih�nhjfme_��4����qbkeh�_a^hd�hdjm]ey_lky�^h������ 
<j_fy�\ gZjy^_ 

g kf ia i ,L L W W � �                                          (4.2) 

]^_� kfL  ± ijh^he`bl_evghklv�jZ[hq_]h�^gy��kf_gu��\h^bl_ey��q� 

iat  ± ih^]hlh\bl_evgh-aZdexqbl_evgh_�\j_fy��k�mq_lhf�\j_f_gb�ij_^j_c-

kh\h]h�f_^bpbgkdh]h�hkfhljZ�� ia 25t   fbg�beb�������q� 

it  ± \j_fy�gZ�ih^Zqm�ih^\b`gh]h�khklZ\Z��q� 

i
i

l

,
L

t
Q

                                                   (4.3) 

iL  ± jZkklhygb_ ih^Zqb��gme_\hc�ijh[_]���df� 
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Kj_^gyy�kdhjhklv�^\b`_gby�Z\lhfh[bey 

1
l

p
1

,
( / )

i

n

i
i

n

i
i

l

l
Q

Q

 

 

 
¦

¦
                                            (4.4) 

]^_� il  ± ^ebgZ�mqZkldZ�Z\lhfh[bevghc ^hjh]b i-c�dZl_]hjbb��df� 

n ± dhebq_kl\h� mqZkldh\� Z\lhfh[bevguo� ^hjh]� jZaguo� dZl_]hjbc� gZ 
fZjrjml_�ke_^h\Zgby�Z\lhfh[bey� 

pi
Q  ± jZkq_lgZy�kdhjhklv�^\b`_gby�gZ�mqZkld_ Z\lhfh[bevghc�^hjh]b�i-c�

dZl_]hjbb�\�khhl\_lkl\bb�k�ijbeh`_gb_f =. 
Ijhklhc�Z\lhfh[bey�ih^�ih]jmadhc-jZa]jmadhc�aZ�h^gm�_a^dm 

]j ij
i�j

.

,
60

q N
t                                            (4.5) 

]^_� q  ± ]jmahih^t_fghklv� Z\lhfh[bey� �Z\lhih_a^Z��� l; hij_^_ey_lky� kh�

]eZkgh�ijbeh`_gbx�@; 

]j.  ± dhwnnbpb_gl�bkihevah\Zgby�]jmahih^t_fghklb�Z\lhfh[bey�\�kh�

hl\_lkl\bb� k� deZkkhf� i_j_\habfh]h� ]jmaZ kh]eZkgh� lZ[ebp_� 4.1. 
DeZkk�]jmaZ�hij_^_ey_lky�\�khhl\_lkl\bb�k�ijbeh`_gb_f�:; 

ijN  ± ghjfZ� \j_f_gb� ih]jmadb� b� jZa]jmadb� h^ghc� lhggu� ]jmaZ��fbg�l, 

hij_^_ey_lky� \� khhl\_lkl\bb� k� ijbeh`_gb_f�> k� mq_lhf� ihijZ�
\hqgh]h�dhwnnbpb_glZ��aZ\bkys_]h�hl�deZkkZ�]jmaZ (lZ[ebpZ�4.1). 

 
LZ[ebpZ�4.1 ± Dhwnnbpb_glu��aZ\bkysb_�hl�deZkkZ�i_j_\habfh]h�]jmaZ�gZ�Z\lh�

fh[bevghf�ljZgkihjl_ 

DeZkk 
i_j_\habfh]h�]jmaZ 

Dhwnnbpb_gl 
bkihevah\Zgby�]jmahih^t_f�
ghklb�ljZgkihjlgh]h�kj_^kl\Z 

IhijZ\hqguc�dhwnnbpb_gl� 
ijbf_gy_fuc�ijb�jZkq_l_�ghjf�
\j_f_gb�gZ�ih]jmadm�b�jZa]jmadm 

1 1,0 1,00 
2 0,8 1,25 
3 0,6 1,66 
4 0,5 2,00 

 
2 Ijh[_]�Z\lhfh[bey�k�]jmahf�aZ�kf_gm 

]j _ _] .L n l                                                (4.6) 

3 H[sbc�ijh[_]�Z\lhfh[bey�aZ�kf_gm 

]j
h[s i.

L
L L

b
 �                                            (4.7) 
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4 H[t_f�i_j_\hahd�]jmah\�Z\lhfh[be_f�aZ�kf_gm 

_ ]j. �Q n q                                                (4.8) 

5 H[t_f�ljZgkihjlghc�jZ[hlu��]jmahh[hjhl��aZ�kf_gm 

_] .P Ql                                                  (4.9) 

JZkq_lgu_�nhjfmeu�^ey�hij_^_e_gby�k_[_klhbfhklb��ijbf_gy_fu_�ijb�
bkihevah\Zgbb�dZd�k^_evghc��lZd�b�ih\j_f_gghc�kbkl_f�hieZlu�ljm^Z��ijb�
\_^_gu�\�lZ[ebp_�4.2. 
IeZgh\Zy�ijb[uev 

,
100r
SR

P                                                 (4.10) 

]^_� R  ± j_glZ[_evghklv�i_j_\hahd���� 
Klhbfhklv�i_j_\hadb� i( )D  hij_^_ey_lky�dZd�kmffZ�aZljZl�gZ�hkms_kl\�

e_gb_�i_j_\hahd��ijb[ueb�b�gZeh]h\�� k[hjh\�b�hlqbke_gbc��mieZqb\Z_fuo�
ba�\ujmqdb� g\( ),S  ih�nhjfme_ 

i g\ .rD S P S � �                                         (4.11) 

GZeh]b��k[hju�b�hlqbke_gby��mieZqb\Z_fu_�ba�\ujmqdb��jZkkqblu\Zxlky�
\�khhl\_lkl\bb�k�^_ckl\mxsbf�aZdhgh^Zl_evkl\hf� 
>ey�hij_^_e_gby�lZjbnZ�gZ�g_h[oh^bfmx�_^bgbpm�baf_j_gby�ihemq_g�

gZy�klhbfhklv�i_j_\hadb�^_eblky�gZ�khhl\_lkl\mxsbc�h[t_f�ljZgkihjlghc�
jZ[hlu� 

± lZjbn�aZ�� lhggm 

i
l ;

D
L

Q
                                               (4.12) 

± lZjbn�aZ���lÂdf 

i
ldf ;

D
L

J
                                              (4.13) 

± lZjbn�aZ�� df�ijh[_]Z 

i
df

h[s

.
D

L
L

                                              (4.14) 

LZjbnu�gZ�\u[jZggmx�_^bgbpm�baf_j_gby�k�mq_lhf�gZeh]Z�gZ�^h[Z\e_g�

gmx�klhbfhklv�
G>K( )L  hij_^_eyxlky�ih�nhjfme_ 

G>KG>K (100 )
,

100

L 1
L

�
                                  (4.15) 

]^_ G>KN  ± klZ\dZ�gZeh]Z�gZ�^h[Z\e_ggmx�klhbfhklv���� 
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LZ[ebpZ�4.2 ± Nhjfmeu��ijbf_gy_fu_ ^ey�jZkq_lZ�k_[_klhbfhklb ]jmah\uo�Z\lhfh[bevguo�i_j_\hahd 

KlZlvy 
aZljZl 

JZkq_lguc iZjZf_lj 
JZkq_lgu_�nhjfmeu ih�kbkl_f_�hieZlu 

k^_evghc 
ih\j_f_gghc 

gZ���qZk�bkihevah\Zgby gZ���df�ijh[_]Z 
1 AZljZlu�
gZ� hieZlm�
ljm^Z 

AZljZlu� gZ� hieZlm�
ljm^Z� aZ� h^gm� kf_gm�
jZ[hlu 

\ j k
ai ai ai aiS S S S � �           (4.16) 

\ k
ai ai aiS S S �     (4.17) 

j
ai aiS S     (4.18) 

AZjZ[hlgZy� ieZlZ�
\h^bl_e_c � �\ k^ i�a i d

ai ai ai ai ai aiS S S S S K � � �   (4.19) 
� �

� �

\ \
ai q ih\ d

i�a ai1 (4.20)

S L . .

K K

 � u

u �
 ± 

Dhwnnbpb_gl� ih^]h�
lh\bl_evgh-aZdexqb-
l_evgh]h�\j_f_gb�gZ�
��qZk�jZ[hlu�m�aZdZa�
qbdZ 

± ia
i�a

kf

t
K

L
     (4.21) ± 

AZjZ[hlgZy� ieZlZ� ih�
k^_evguf�jZkp_gdZf 

c^
ai jl ih\ jldf ih\K KS K Q K J �        (4.22) 

beb 
c^ �k ]j� k�]j
ai df ih\ ]jKS K L            (4.23) 

b 
c^��[_a�]j� [_a�]j
ai df ih\ h[s ]jK � �S K L L �    (4.24) 

± ± 

K^_evgZy�jZkp_gdZ� \�
jZkq_l_� gZ� �� l� i_j_�
\_a_ggh]h�]jmaZ 

\
q ij

jlK 60

L 1
                 (4.25) ± ± 

QZkh\Zy� lZjbngZy�
klZ\dZ�\h^bl_ey \ d [

q
n

L L
L

F
                                         (4.26) ± 

K^_evgZy�jZkp_gdZ� \�
jZkq_l_�gZ���lÂdf 

\
q \j

jldf

G
K

60

L
               (4.27) ± ± 
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 GhjfZ� \j_f_gb� gZ 
��lÂdf \j

l

60
G

qbQ
                  (4.28) ± ± 

K^_evgZy�jZkp_gdZ� \�
jZkq_l_�gZ���df�ijh�
[_]Z�k�]jmahf 

i�jk�]j \
df q

_] l

1
K

t
L

l Q

§ ·
 �¨ ¸

© ¹
         (4.29) ± ± 

K^_evgZy�jZkp_gdZ \�
jZkq_l_� gZ� �� df� ih�
jh`g_]h�ijh[_]Z 

\
[_a�]j q
df

l

K
T

Q
                   (4.30) ± ± 

AZjZ[hlgZy� ieZlZ� aZ�
ih^]hlh\bl_evgh-aZd-
exqbl_evgh_�\j_fy 

i�a \
ai q ih\ i�aS L . W                (4.31) ± ± 

AZjZ[hlgZy� ieZlZ� aZ�
ih^Zqm� ih^\b`gh]h�
khklZ\Z�aZdZaqbdm 

i \
ai q ih\ iS L . W                 (4.32) ± ± 

>hieZlZ� \� jZaf_j_��
ij_^mkfhlj_gghf�
dhgljZdlhf 

d \
ai q d kfS L . L                 (4.33) ± ± 

AZjZ[hlgZy�ieZlZ�j_-
fhglguo� b� \kihfh�
]Zl_evguo�jZ[hqbo 

h[sj ai [ [
ai

n 1000

LN T k
S

F
            (4.34) ± 

j ai [
ai

n

[� 1

1000

k

F

LN
S    (4.35) 

AZjZ[hlgZy� ieZlZ�
kem`Zsbo 

c \
ai ai kS S K                                      (4.36) ± 

�� Hlqbk�
e_gby� gZ�
khpbZev-
gu_� gm`�
^u 

H[yaZl_evgu_� hlqbk�
e_gby�\�NKAG��h[yaZ�
l_evgh_� kljZoh\Zgb_�
hl� g_kqZklguo kemqZ�
_\� gZ� ijhba\h^kl\_� b�
ijhn_kkbhgZevguo�
aZ[he_\Zgbc 

ai RFF
hkk 100

S N
S                                                              (4.37)  
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Ijh^he`_gb_�lZ[ebpu�4.2 

KlZlvy 
aZljZl JZkq_lguc iZjZf_lj 

JZkq_lgu_�nhjfmeu�ih�kbkl_f_�hieZlu 

k^_evghc ih\j_f_gghc 
gZ���qZk�bkihevah\Zgby gZ���df�ijh[_]Z 

��Lhieb\h AZljZlu� gZ� Z\lhfh�
[bevgh_�lhieb\h l l lCS R                     (4.38) ± NhjfmeZ������� 

JZkoh^� lhieb\Z� gZ�
ieZgh\h_�aZ^Zgb_�^ey 
]jmah\uo� Z\lhfh[b�
e_c� �djhf_� kZfhk\Z�
eh\� 

je
l h[s l100 100

N PN
R L K

§
 � u¨
©

 

�l kh g ]K N T Ku �                   (4.39) 

± ± 

JZkoh^� lhieb\Z� ^ey�
kZfhk\Zeh\ h[se

l�F� h[s l J���100 100

P qbLN
R L K N

�§
 � �¨
©

 

�_] _ kh g ]N n N T K� �                     (4.40) 

± ± 

Dhwnnbpb_gl� dhj�
j_dlbjh\db� ebg_c�
guo� ghjf� jZkoh^Z�
lhieb\Z 

� �l l
1 1

i

n n

i i
i i

K K l l
  

 ¦ ¦            (4.41) ± ± 

JZkoh^� lhieb\Z� gZ 
��df ± ± e

l l ]100

N
R K K   (4.42) 

�� KfZahq�
gu_�b�^jm-
]b_� wdk�
iemZlZpb�
hggu_�fZ-
l_jbZeu 

AZljZlu� gZ� kfZahq�
gu_� b� ^jm]b_� wdk�
iemZlZpbhggu_� fZ�
l_jbZeu 

l kf
kf 100

S N
S                    (4.43) ± NhjfmeZ������� 

�� J_fhgl�
Z\lhfh�
[bevguo�
rbg 

AZljZlu�gZ�j_fhgl�b�
\hkklZgh\e_gb_� Z\�
lhfh[bevguo�rbg 

h[sr r r
r 100 1000

Lk Q 1
S             (4.44) ± r r r

r 100000

k Q 1
S     (4.45) 
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 GhjfZ�baghkZ�\�ijh�

p_glZo� gZ� ����� df�
ijh[_]Z� d� klhbfhklb�
rbgu 

r
w r

100000
N

L K
                  (4.46) ± NhjfmeZ������� 

��J_fhgl�b�
LH ih�
^\b`gh]h�
khklZ\Z 

FZl_jbZevgu_� aZ�
ljZlu� gZ� LH b� j_�
fhgl� ih^\b`gh]h�
khklZ\Z 

fa h[s ii
j 1000 100

N L I
S              (4.47) ± fa ii

j 1000 100

N I
S    (4.48) 

7 :fhjlb�
aZpbhggu_ 
hlqbke_�
gby 

:fhjlbaZpby hkgh\�
guo�kj_^kl\ Zh Z ikS S S �                 (4.49) ± ± 

:fhjlbaZpbhggu_�
hlqbke_gby� gZ� ihe�
gh_� \hkklZgh\e_gb_�
ih^\b`gh]h�khklZ\Z 

qZk
Z Z kfS S L                   (4.50) 

beb 
df

Z Z h[sS S L                   (4.51) 

qZk
Z ZS S     (4.52) 

df
Z ZS S     (4.53) 

GhjfZ� ZfhjlbaZpb�
hgguo�hlqbke_gbc�gZ�
ihegh_� \hkklZgh\e_�
gb_� ih^\b`gh]h� kh�
klZ\Z�gZ� �� Z\lhfh[b�
e_-qZk 

qZk Z\l
Z

ke \j

S
S

L 1
                                    (4.54) ± 

GhjfZ� ZfhjlbaZpb�
hgguo�hlqbke_gbc�gZ�
ihegh_� \hkklZgh\e_�
gb_� ih^\b`gh]h� kh�
klZ\Z�gZ���df�ijh[_]Z 

df Z\l
Z

df

S
S

N
                   (4.55) ± NhjfmeZ������� 

:fhjlbaZpby�ijhqbo�
hkgh\guo�kj_^kl\ ik Z ikS S K                  (4.56) ± ± 
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Ijh^he`_gb_�lZ[ebpu�4.2 

KlZlvy 
aZljZl JZkq_lguc iZjZf_lj 

JZkq_lgu_�nhjfmeu ih�kbkl_f_�hieZlu 

k^_evghc 
ih\j_f_gghc 

gZ���qZk�bkihevah\Zgby gZ���df�ijh[_]Z 
8 H[s_�
ohayc�
kl\_ggu_�
jZkoh^u 

H[s_ohayckl\_ggu_�
jZkoh^u� [_a� mq_lZ�
gZeh]h\� b� ieZl_`_c��
\dexqZ_fuo�\�aZljZ�
lu� gZ� \uiheg_gb_�
jZ[hl��hdZaZgb_�mkem]� 
b� nhg^Z� aZjZ[hlghc�
ieZlu� kem`Zsbo��
ijb� mkeh\bb�� qlh� hg�
\dexq_g� \� h[sbc�
nhg^�hieZlu�ljm^Z 

\ \
hoj ai hojS S K                                          (4.57) 

beb 

hoj ai hojS S K                                          (4.58)        

± 

9 H[s_�
ijhba\h^�
kl\_ggu_�
jZkoh^u 

JZkij_^_ey_fu_� i_-
j_f_ggu_� dhk\_ggu_�
aZljZlu��\_ebqbgZ�dh-
lhjuo� aZ\bkbl� hl�
h[t_fZ�i_j_\hahd��Mk-
eh\gh-ihklhyggu_�
dhk\_ggu_� h[s_ijh�
ba\h^kl\_ggu_� aZljZ�
lu� \dexqZxlky� \�
klZlvx� ©H[s_ijhba�
\h^kl\_ggu_� jZkoh�
^uª� eb[h� \� klZlvx�
©H[s_ohayckl\_g�
gu_�jZkoh^uª�\�khhl�
\_lkl\bb� k� mq_lghc�
iheblbdhc� hj]ZgbaZ�
pbb 

\ \
hij ai hijS S K                                          (4.59) 

beb 

hij ai hijS S K                                          (4.60) 

± 
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���GZeh]b�
b� ieZl_�
`b�� \dex�
qZ_fu_� \�
aZljZlu�
gZ� \uihe�
g_gb_� jZ-
[hl��hdZaZ-
gb_�mkem] 

GZeh]b� b� ieZl_`b�

ga( ),S  ij_^mkfhlj_g-
gu_� ^_ckl\mxsbf�
aZdhgh^Zl_evkl\hf��
g_� mql_ggu_� ijb�
jZkq_l_� ^jm]bo� klZ�
l_c 

Ijyfhc�kq_l 

BLH=H AZljZlu� gZ� hkm�
s_kl\e_gb_� i_j_\h�
ahd��k_[_klhbfhklv� 

ai hkk l kf rS S S S S S � � � � �  

j Zh hoj hij gaS S S S S� � � � �        (4.61) 
ai hkk Z hojS S S S S � � � �  

hij gaS S� �               (4.62) 
ai hkk l kfS S S S S � � � �  

r j Z gaS S S S� � �    (4.63) 

Mkeh\gu_�h[hagZq_gby: 

ih\K  ± dhwnnbpb_gl�ih\ur_gby�lZjbnghc�klZ\db� �hdeZ^Z���Z�lZd`_�k^_evghc�jZkp_gdb��jZaf_j�b�mkeh\by�mklZgh\e_gby�dhlhjh]h�ij_^m�

kfZljb\Zxlky�\�ehdZevghf�ghjfZlb\ghf�ijZ\h\hf�Zdl_� 

[T  ± [Zah\Zy�klZ\dZ�^ey�hieZlu�ljm^Z�jZ[hlgbdh\�[x^`_lguo�hj]ZgbaZpbc�b�bguo�hj]ZgbaZpbc��ihemqZxsbo�km[kb^bb��jZ[hlgbdb�dhlhjuo�

ijbjZ\g_gu�ih�hieZl_�ljm^Z�d�jZ[hlgbdZf�[x^`_lguo�hj]ZgbaZpbc��^Ze__�± [Zah\Zy�klZ\dZ���jm[���gZ���21 ]h^� [ 195T   jm[�� 

dT  ± djZlguc�jZaf_j�[Zah\hc�klZ\db�\h^bl_ey�\�aZ\bkbfhklb�hl�dZl_]hjbb�ljZgkihjlgh]h�kj_^kl\Z�b�l_ogbq_kdb�^himklbfhc�h[s_c�fZkku�

]jmah\h]h�Z\lhfh[bey��^h�����l�\dexqbl_evgh�± ������k\ur_�����^h����l�\dexqbl_evgh�± ������k\ur_����l�± 1,47; 

nM  ± kj_^g_f_kyqgZy�jZkq_lgZy�ghjfZ�jZ[hq_]h�\j_f_gb��mklZgh\e_ggZy�gZ�l_dmsbc�dZe_g^Zjguc�]h^�^ey�hj]ZgbaZpbc�k�khhl\_lkl\mxsbf�

j_`bfhf jZ[hlu��q��gZ���21 ]h^� n 170,8M   q� 

dK  ± dhwnnbpb_gl�ih\ur_gby�lZjbnghc�klZ\db�\�dZq_kl\_�^hihegbl_evghc�f_ju�klbfmebjh\Zgby�ljm^Z�\�jZaf_j_��ij_^mkfhlj_gghf�dhg�

ljZdlhf� 

aiK  ± dhwnnbpb_gl��mqblu\Zxsbc�\uieZlu�klbfmebjmxs_]h�b�dhfi_gkbjmxs_]h�oZjZdl_jZ��j_a_j\�gZ�hieZlm�hq_j_^guo�hlimkdh\��dhf�

i_gkZpbx�aZ�g_bkihevah\Zgguc�hlimkd�b�bgu_�\uieZlu��ij_^mkfhlj_ggu_�aZdhgh^Zl_evkl\hf� 

[k  ± dhwnnbpb_gl�i_j_oh^Z hl�lZjbnghc�klZ\db�i_j\h]h�jZajy^Z�d�[Zah\hc�klZ\d_��\�jZkq_lZo�ijbgbfZ_lky�jZ\guf������ 

aiN  ± ghjfZ�aZljZl�gZ�aZjZ[hlgmx�ieZlm�j_fhglguo�b�\kihfh]Zl_evguo�jZ[hqbo�gZ������df�ijh[_]Z��ijbeh`_gb_�?���jm[�� 
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HdhgqZgb_ lZ[ebpu�4.2 

kK  ± dhwnnbpb_gl�aZjZ[hlghc�ieZlu�kem`Zsbo��ijboh^ys_cky�gZ���jm[��aZjZ[hlghc�ieZlu�\h^bl_e_c�\�khhl\_lkl\bb�k�mq_lghc�iheblbdhc�

hj]ZgbaZpbb��fh`_l�hij_^_eylvky�dZd�hlghr_gb_�aZjZ[hlghc�ieZlu�kem`Zsbo�d�aZjZ[hlghc�ieZl_�\h^bl_e_c�aZ�i_jbh^��ij_^r_kl\mxsbc�
hlq_lghfm� 

hkkN  ± klZ\dZ�hlqbke_gbc�gZ�khpbZevgu_�gm`^u�hl�kj_^kl\�gZ�hieZlm�ljm^Z��ijbgbfZ_lky�\�jZaf_j_����� % (34 % ± gZ�hlqbke_gby�\�nhg^�

khpbZevghc�aZsblu�gZk_e_gby�b���� % ± gZ�kljZoh\Zgb_�hl�g_kqZklguo�kemqZ_\�gZ�ijhba\h^kl\_�b�ijhn_kkbhgZevguo�aZ[he_\Zgbc�� 

lR  ± jZkoh^�lhieb\Z�gZ�ieZgh\h_�aZ^Zgb_�\�aZ\bkbfhklb�hl�ijh[_]Z�b�\uiheg_gghc�ljZgkihjlghc�jZ[hlu, e; 

lK  ± p_gZ 1 e�Z\lhfh[bevgh]h�lhieb\Z�[_a�mq_lZ�gZeh]Z�gZ�^h[Z\e_ggmx�klhbfhklv��mieZq_ggh]h�ijb�_]h�ijbh[j_l_gbb��jm[�� 

eN  ± ebg_cgu_�ghjfu�jZkoh^Z�lhieb\Z�gZ�����df�ijh[_]Z�Z\lhfh[bey��jm[�� 

li
K  ± dhwnnbpb_gl�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�gZ�i-f�mqZkld_�Z\lhfh[bevghc�^hjh]b��ijbeh`_gb_�=); 

jN  ± ^hihegbl_evguc�jZkoh^�lhieb\Z�gZ�dZ`^u_�����lÂdf�ljZgkihjlghc�jZ[hlu��e��ijbgbfZ_lky�\�jZaf_j_�^h���e� �[_gabg��beb�^h�����e�

�^ba_evgh_�lhieb\h�� 

khN  ± mkj_^g_gguc�^hihegbl_evguc�jZkoh^�lhieb\Z��\�lhf�qbke_�gZ�jZ[hlm�ki_pbZevgh]h�h[hjm^h\Zgby��e��hij_^_ey_lky�gZ���qZk�bkihev�

ah\Zgby�Z\lhfh[bey�ih�nZdlbq_kdbf�^Zgguf�aZ�hlq_lguc�i_jbh^��Z�^ey�jZkq_lh\�ijbgbfZ_lky�kh]eZkgh�ijbeh`_gbx�@; 

]K  ± dhwnnbpb_gl��mqblu\Zxsbc�^hihegbl_evguc�jZkoh^�lhieb\Z�gZ�\gmljb]ZjZ`gu_�jZat_a^u�b�l_ogbq_kdb_�gZ^h[ghklb��ijbgbfZ_lky�

jZ\guf������� 

_]N  ± ^hihegbl_evguc�jZkoh^�lhieb\Z�gZ�_a^dm�k�]jmahf��e��ijbgbfZ_lky�\�aZ\bkbfhklb�hl�]jmahih^t_fghklb� ^h����l�± g_�[he__������e�

[_gabgZ�beb�^ba_evgh]h�lhieb\Z��k\ur_����^h����l�± g_�[he__�����e��k\ur_����l�± g_�[he__�����e� 

J���N  ± ^hihegbl_evguc�jZkoh^��beb�wdhghfby��lhieb\Z�gZ�dZ`^u_�����lÂdf�i_j_\uiheg_gghc��beb�g_^h\uiheg_gghc��ljZgkihjlghc�jZ[h�

lu��e; ih�hlghr_gbx�d� ljZgkihjlghc�jZ[hl_��\uihegy_fhc�ijb�dhwnnbpb_gl_�^bgZfbq_kdh]h�bkihevah\Zgby� ]jmahih^t_fghklb� �����^ey�
[_gabgZ�wlZ�\_ebqbgZ�khklZ\ey_l�g_�[he__���e��^ba_evgh]h�lhieb\Z�± g_�[he__�����e� 

kfN  ± ghjfZ�jZkoh^Z�kfZahqguo�b�^jm]bo�wdkiemZlZpbhgguo�fZl_jbZeh\�gZ 1 jm[��aZljZl�gZ�lhieb\h�����hij_^_ey_lky�kh]eZkgh�ijbeh`_�

gbx�?; 

rc  ± p_gZ�h^gh]h�dhfie_dlZ�rbg��ihdjurdZ��dZf_jZ��h[h^gZy�e_glZ���^Ze__�± rbgZ���ijbgylZy�\�khhl\_lkl\bb�k�mq_lghc�iheblbdhc�hj]Zgb�

aZpbb�[_a�mq_lZ�gZeh]Z�gZ�^h[Z\e_ggmx�klhbfhklv��jm[���ijbeh`_gb_�@); 

rn  ± dhebq_kl\h�rbg��mklZgh\e_gguo�gZ�Z\lhfh[be_��ijbp_i_��ihemijbp_i_���_^���ijbeh`_gb_�@); 
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rN  ± ghjfZ�baghkZ�\�ijhp_glZo�gZ 1000 df�ijh[_]Z�d�klhbfhklb�rbgu� 

h[sL  ± h[sbc�ijh[_]�Z\lhfh[bey�aZ�kf_gm��df� 

wL  ± wdkiemZlZpbhggZy�ghjfZ�ijh[_]Z�h^ghc�rbgu�^h�kibkZgby��df��\�khhl\_lkl\bb�k�>23@��ijbeh`_gb_�@) 

rK  ± dhwnnbpb_gl��mqblu\Zxsbc�mkeh\by�wdkiemZlZpbb�ih^\b`gh]h�khklZ\Z��ijbgbfZ_lky�kh]eZkgh�>23@��>ey�Z\lhfh[bevguo�rbg�ijhba�

\h^kl\Z�J_kim[ebdb�;_eZjmkv�b�kljZg�KG=�^ey�e_]dbo�]jmah\uo�Z\lhfh[be_c� rK  ijbgbfZ_lky�jZ\guf������^ey�hklZevguo�]jmah\uo�Z\lh�

fh[be_c� ± 0,7. Djhf_� wlh]h�� ghjfu� ijh[_]Z� kgb`Zxlky� ^ey� Z\lhfh[be_c�� aZ]jm`Zxsboky� ba� [mgd_jh\�� ± gZ� ��� ��� ^ey� Z\lhfh[be_c-
kZfhk\Zeh\�± gZ������ ^ey�Z\lhfh[be_c��aZgyluo�gZ�kljhbl_evkl\_�^hjh]�± gZ������ 

faN  ± ghjfZ�aZljZl�gZ�aZiZkgu_�qZklb��maeu��Z]j_]Zlu�b�fZl_jbZeu�^ey�l_ogbq_kdh]h�h[kem`b\Zgby�b�j_fhglZ�ih^\b`gh]h�khklZ\Z��jm[��gZ 

1000 df�ijh[_]Z� 

iiI  ± bg^_dk�p_g�ijhba\h^bl_e_c�ijhfure_gghc�ijh^mdpbb�ijhba\h^kl\_ggh-l_ogbq_kdh]h�gZagZq_gby�gZ�fhf_gl�jZkq_lZ�lZjbnh\�gZjZk�

lZxsbf�blh]hf�����aZ�^_dZ[jv������]h^Z�ih�hlghr_gbx�d�^_dZ[jx������]h^Z� ii 262,96I   %; 

Z\lS  ± i_j\hgZqZevgZy�klhbfhklv�]jmah\h]h�Z\lhfh[bey��kf��ijbeh`_gb_�@���jm[�� 

keT  ± ghjfZlb\guc�kjhd�kem`[u�]jmah\h]h�Z\lhfh[bey��kf��ijbeh`_gb_�@���e_l� 

\jN  ± jZkq_lgZy�ghjfZ�jZ[hq_]h�\j_f_gb�gZ�l_dmsbc�dZe_g^Zjguc�]h^��mklZgh\e_ggZy�ihklZgh\e_gb_f�Fbgbkl_jkl\Z�ljm^Z�b�khpbZevghc�

aZsblu��gZ������]h^�ijb�iylb^g_\ghc�jZ[hq_c�g_^_e_� \j 2050N   qZkh\� 

dfN  ± ghjfZlb\guc�ijh[_] ]jmah\h]h�Z\lhfh[bey�^h�dZiblZevgh]h�j_fhglZ��kf��ijbeh`_gb_�@���df� 

ikK  ± dhwnnbpb_gl�ZfhjlbaZpbb�ijhqbo�hkgh\guo�kj_^kl\��ijboh^ys_cky�gZ���jm[��ZfhjlbaZpbb�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh]h�

khklZ\Z� 
\
hoj hoj,K K  ± dhwnnbpb_glu��mqblu\Zxsb_�h[s_ohayckl\_ggu_�jZkoh^u��khhl\_lkl\_ggh�ijboh^ysb_ky�gZ 1 jm[��aZjZ[hlghc�ieZlu�\h^bl_�

e_c�beb�i_jkhgZeZ�ih�hj]ZgbaZpbb�b�hkms_kl\e_gbx�i_j_\hahd� 
\
hij hij,K K  ± dhwnnbpb_glu�� mqblu\Zxsb_� h[s_ijhba\h^kl\_ggu_� jZkoh^u�� khhl\_lkl\_ggh� ijboh^ysb_ky� gZ 1 jm[�� aZjZ[hlghc� ieZlu�

\h^bl_e_c�beb�i_jkhgZeZ�ih�hj]ZgbaZpbb�b�hkms_kl\e_gbx�i_j_\hahd� 
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:gZeh]bqgh� jZkkqblu\Zxlky� lZjbnu� b� gZ� ^jm]b_ _^bgbpu� baf_j_gby�
ljZgkihjlghc�jZ[hlu� 
Hij_^_e_gb_�ieZlu� aZ�i_j_\hadm�gZ�hkgh\Zgbb�jZkkqblZgguo�k^_evguo�

lZjbnh\�hij_^_ey_lky�iml_f�i_j_fgh`_gby� lZjbnZ� aZ� _^bgbpm�baf_j_gby��
gZ�h[t_f�ljZgkihjlghc�jZ[hlu�\�khhl\_lkl\mxsbo�_^bgbpZo� 
Ijbf_g_gb_�mklZgh\e_gguo iml_f�jZkq_lh\�ih\j_f_gguo�lZjbnh\�\�h[�

s_f�\b^_�[Zabjm_lky�gZ�\uiheg_gbb�ke_^mxs_]h�Ze]hjblfZ�^_ckl\bc� 
± hij_^_e_gb_�jZkklhygby�i_j_\hadb� 
± hij_^_e_gb_� kmffu� Z\lhfh[be_-qZkh\ (t_)��\dexqZxs_c�\j_fy�ke_^h�

\Zgby�Z\lhfh[bey�k�]jmahf�b�\j_fy�ijhklhy�ih^�ih]jmadhc�b�\u]jmadhc� 
± hij_^_e_gb_�ieZlu�aZ i_j_\hadm 

� �f iq H d H]I � �L W O LL � �                                  (4.64) 

AZljZlu�gZ�i_j_\hadb�ih�klZlvyf�ijb�ijbf_g_gbb�k^_evghc�kbkl_fu�hieZlu 
aZ�f_`^m]hjh^gu_�i_j_\hadb�]jmah\�p_e_khh[jZagh�dZevdmebjh\Zlv�jZa^_evgh�
gZ�ijh[_]�k�]jmahf�b�ijh[_]�[_a�]jmaZ� Ijb�wlhf�ijh^he`bl_evghklb�gZoh`^_�

gby�\�gZjy^_�ijb�ijhklh_�ih^�ih]jmadhc-jZa]jmadhc�b�i_j_\had_�]jmaZ� k ]j
g( )L  b�

ijb�ihjh`g_f ijh[_]_� [_a ]j
g( )L  hij_^_eyxlky�khhl\_lkl\_ggh�ih�nhjfmeZf 

]jk ]j
g i�j _

l

;
L

L W Q
Q

 �                                         (4.65) 

[_a ]j k]j
g g g .L L L �                                         (4.66) 

Nhjfmeu�(4.14), (4.19), (4.33), (4.34), (4.39), (4.44), (4.47), (4.51) ijb�jZk�
q_l_� ]jm`_gh]h� j_ckZ�ijbfml� \b^�nhjfme� (4.67)±(4.74)�� Z�ijb� jZkq_l_�ih�
jh`g_]h�± khhl\_lkl\_ggh�(4.75)±(4.82): 

� �\�k ]j� k^�k ]j� d�k ]j�
ai ai ai ai ;S S S K �                              (4.67) 

d�k ]j� \ k ]j
ai q d g ;S L . L                                       (4.68) 

]jj�k]j� ai [ [
ai

n

;
1000

LN L N
S

F
                                   (4.69) 

jk ]j e
l ]j l l kh g ] ;

100 100

N PN
R L K K N T K

§ ·
 � �¨ ¸
© ¹

                  (4.70) 

]jk ]j r r r
r ;

100 1000

Lk Q 1
S                                      (4.71) 

fa ]jk ]j ii
j ;

1000 100

N L I
S                                         (4.72) 

k ]j df
Z Z ]j ;S S L                                           (4.73) 
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k ]j i
df

]j

;
D

L
L

                                             (4.74) 

� �\�[_a ]j� k^�[_a ]j� d�[_a ]j� i�a i
ai ai ai ai ai ai;S S S S S K � � �              (4.75) 

� �d�[_a ]j� \ [_a ]j
ai q d g i�a i ;S L . L W W � �                             (4.76) 

h[s ]jj�[_a ]j� ai [ [
ai

n

;
1000

L LN L N
S

F

�
                                (4.77) 

� �[_a ]j e
l h[s ]j l ] ;

100

N
R L L K K �                               (4.78) 

h[s ]j[_a ]j r r r
r ;

100 1000

L Lk Q 1
S

�
                                (4.79) 

� �fa h[s ]j[_a ]j ii
j ;

1000 100

N L L I
S

�
                              (4.80) 

� �[_a ]j df
Z Z h[s ]j ;S S L L �                                   (4.81) 

[_a ]j i
df

h[s ]j

.
D

L
L L

 
�

                                      (4.82) 

<� kemqZ_� bkihevah\Zgby� ^ey� i_j_\hahd� k_^_evgh]h� ly]ZqZ� k� ijbp_ihf�
(ihemijbp_ihf) ijb� �jZkq_l_�jZkoh^Z� lhieb\Z�� aZljZl�gZ�j_fhgl�b� \hkklZ�
gh\e_gb_�rbg�b�ZfhjlbaZpbb�h[yaZl_evgh�mqblu\Z_lky�m\_ebq_gb_�khhl\_l�
kl\mxsbo� jZkoh^h\�� k\yaZgguo� k� bkihevah\Zgb_f� ijbp_iZ� �ihemijbp_iZ�� 
Ijb�wlhf�nhjfmeu�(4.39��b�(4.40) ijbfml \b^ 

je i i
l h[s l l kh g ] ;

100 100

N PN N G
R L K K N T K

§ ·�
 � �¨ ¸¨ ¸
© ¹

              (4.83) 

� �e i i g ]j h[s
l�k� h[s l _] _ J��� kh g ]

0,5 .

,
100 100

N N G q J TE/
R L K N n N N T K

§ ·� � �
¨ ¸ � � �
¨ ¸
© ¹

(4.84) 

]^_� iN  ± ^hihegbl_evguc�jZkoh^�lhieb\Z�gZ�h^gm�lhggm�kh[kl\_ggh]h�\_kZ�

ijbp_iZ��ihemijbp_iZ���e� 

iG  ± kh[kl\_gguc�\_k�ijbp_iZ��ihemijbp_iZ���l� 

gq  ± ]jmahih^t_fghklv�ijbp_iZ��ihemijbp_iZ���l� 

Ijbf_j� 4.1. :\lhfh[bev-kZfhk\Ze� ;_e:A-7523 bkihevam_lky� ^ey� i_j_\hadb�
ZknZevlZ� k� aZ\h^Z-ba]hlh\bl_ey� ^ey� kljhbl_evkl\Z� ^hjh]b� Ijh^he`bl_evghklv�
jZ[hq_c�kf_gu�\h^bl_e_c�jZ\gZ���qZkh\��Ijh[_]�Z\lhfh[bey�k�gZqZeZ�wdkiemZlZpbb ± 
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����luk��df� JZkklhygb_�i_j_\hadb� _]l  ± ���df�ih�aZ]hjh^guf�^hjh]Zf��\�lhf�qbke_��

ih�h[uqghc�Z\lh^hjh]_�II dZl_]hjbb�± ���df�b���df�ih�^hjh]_�IV dZl_]hjbb��JZkklhy�
gb_�ih^Zqb�± ���df� GZ�aZ\h^_-ba]hlh\bl_e_�ih]jmadZ�\�Z\lhfh[beb�hkms_kl\ey_lky�
ijb�ihfhsb�[mgd_jZ��\u]jmadZ�\�imgdl_�gZagZq_gby�\uihegy_lky�kZfhk\Zehf� 

Dhwnnbpb_gl�ih\ur_gby�lZjbnghc�klZ\db��hdeZ^Z���Z�lZd`_�k^_evghc�jZkp_gdb�
\�khhl\_lkl\bb�k�ehdZevguf�ghjfZlb\guf ijZ\h\uf�Zdlhf ih\ 1,1;K   dhwnnbpb_gl�

ih\ur_gby�lZjbnghc�klZ\db�\�dZq_kl\_�^hihegbl_evghc�f_ju�klbfmebjh\Zgby�ljm�
^Z�\�jZaf_j_��ij_^mkfhlj_gghf�dhgljZdlhf, d 0,2;K   dhwnnbpb_gl��mqblu\Zxsbc�

\uieZlu�klbfmebjmxs_]h�b�dhfi_gkbjmxs_]h�oZjZdl_jZ��j_a_j\�gZ�hieZlm�hq_j_^�
guo�hlimkdh\�� dhfi_gkZpbx� aZ�g_bkihevah\Zgguc�hlimkd�b� bgu_� \uieZlu��ij_^m�
kfhlj_ggu_� aZdhgh^Zl_evkl\hf, ai 1,25;K   dhwnnbpb_gl� aZjZ[hlghc�ieZlu�kem`Z�

sbo�� ijboh^ys_cky� gZ� �� jm[�� aZjZ[hlghc� ieZlu� \h^bl_e_c, k 1,05.K   

Dhwnnbpb_glu��mqblu\Zxsb_�khhl\_lkl\_ggh�h[s_ohayckl\_ggu_�b�h[s_ijhba\h^�
kl\_ggu_�jZkoh^u��ijboh^ysb_ky�gZ 1 jm[��aZjZ[hlghc�ieZlu�\h^bl_e_c��\�khhl\_l�

kl\bb�k�iheblbdhc�hj]ZgbaZpbb�jZ\gu� \
hoj 0,9,K   \

hij 0,75.K   

:fhjlbaZpby gZqbkey_lky�ebg_cguf�kihkh[hf��dhwnnbpb_gl�ZfhjlbaZpbb�ijh�
qbo�hkgh\guo�kj_^kl\��ijboh^ysbcky�gZ���jm[��ZfhjlbaZpbb�gZ�ihegh_�\hkklZgh\e_�
gb_�ih^\b`gh]h�khklZ\Z��jZ\_g������. Klhbfhklv���e�^ba_evgh]h�lhieb\Z�± 1,55 jm[��
[_a�G>K� 

Lj_[m_lky�hij_^_eblv�k_[_klhbfhklv b lZjbnu�gZ�i_j_\hadm�k^_evguf�b�ih\j_�
f_gguf� kihkh[hf�� Z� lZd`_�ieZlm� aZ�i_j_\hadm�ih� mdZaZgghfm�fZjrjmlm� ���� l� Zk�
nZevlZ� 

I JZkq_l�l_ogbdh-wdkiemZlZpbhgguo�ihdZaZl_e_c 
��Hij_^_ebf�dhebq_kl\h�_a^hd�Z\lhfh[be_c�aZ�kf_gm. 
����Kj_^gyy�kdhjhklv�^\b`_gby�Z\lhfh[bey�hij_^_ey_lky�bkoh^y�ba�dbehf_ljZ`Z�

b�dZl_]hjbc�mqZkldh\�`_e_aguo�^hjh]�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�b�ijb�
eh`_gb_f�=��LZd��kdhjhklv�ijh^\b`_gby�Z\lhfh[bey�]jmahih^t_fghklvx�[he__�����l�
ih�aZ]hjh^ghc�Z\lh^hjh]_�II dZl_]hjbb�\�khhl\_lkl\bb�k�lZ[ebp_c�=.1 jZ\gZ����df�q��
ih�Z\lh^hjh]_�dZl_]hjbb�IV ± 6��df�q��Lh]^Z 

l
11 4

67,02
11 / 70 4 / 60

Q
�

  
�

 df�q. 

1.2 <j_fy�gZ�ih^Zqm�ih^\b`gh]h�khklZ\Z 

i
12

0,179
67,02

t    q. 

1.3 Ijh^he`bl_evghklv�gZoh`^_gby�Z\lhfh[bey�\�gZjy^_�hij_^_ey_lky�ih�nhj�
fme_�(4.2), ijb�wlhf�\�khhl\_lkl\bb�k�[13@�ih^]hlh\bl_evgh-aZdexqbl_evgh_�\j_fy��k�
mq_lhf�\j_f_gb�ij_^j_ckh\h]h�f_^bpbgkdh]h�hkfhljZ��jZ\gh����fbg�beb�������q 

g 8 0,417 0,179 7,404T  � �   q. 

1.4 Ijhklhc�Z\lhfh[bey�ih^�ih]jmadhc-jZa]jmadhc�aZ�h^gm�_a^dm�jZkkqblu\Z_lky�
ih� nhjfme_� (4.5). Bkoh^gufb ^Zggufb� ^ey� jZkq_lZ� y\eyxlky� ]jmahih^t_fghklv�
Z\lhfh[bey��dhlhjZy�ijbgbfZ_lky�\�aZ\bkbfhklb�hl�fh^_eb�gZ�hkgh\Zgbb�ijbeh`_�
gby�@ b�jZ\gZ� ��� l�� dhwnnbpb_gl� bkihevah\Zgby� ]jmahih^t_fghklb� Z\lhfh[bey� \�
khhl\_lkl\bb�k�deZkkhf�i_j_\habfh]h�]jmaZ b�ghjfZ�\j_f_gb�ih]jmadb�b�jZa]jmadb�
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h^ghc�lhggu�]jmaZ�\� khhl\_lkl\bb�k�ijbeh`_gb_f�> k�mq_lhf�ihijZ\hqgh]h�dhwn�
nbpb_glZ��aZ\bkys_]h�hl�deZkkZ�]jmaZ� 

Kh]eZkgh�ijbeh`_gbx�: ZknZevl�hlghkblky�d�]jmaZf��-]h�deZkkZ��lh]^Z�ih lZ[�
ebp_�4.1 h[Z�dhwnnbpb_glZ�jZ\gu�����. 

GhjfZ� \j_f_gb� ih]jmadb� \� Z\lhfh[bev-kZfhk\Ze� ]jmahih^t_fghklvx� ��� l� ijb�
ihfhsb�[mgd_jZ�b�jZa]jmadb�kZfhk\Zehf�ih�lZ[ebp_�>.1 jZ\gZ������fbg�l��k�mq_lhf�
dhwnnbpb_glZ� dhjj_dlbjh\db� 0,63 1,00 0,63�   fbg�l�� Lh]^Z� ijhklhc� Z\lhfh[bey�
ih^�ih]jmadhc-jZa]jmadhc 

i�j
42 1,00 0,63

0,441
60

t
� �

   q. 

1.5 Ih^klZ\eyy�bkoh^gu_�b�jZkkqblZggu_�agZq_gby�iZjZf_ljh\�\�nhjfmem��4.1), 
ihemqZ_f 

_
7,404

7,89.
15

0,441
0,45 67,02

n   
�

�

 

JZkkqblZggh_�dhebq_kl\h�_a^hd�^h�p_eh]h�qbkeZ�g_�hdjm]ey_lky. 
2 Ijh[_]�Z\lhfh[bey�k�]jmahf�aZ�kf_gm�ih�nhjfme_�(4.6) khklZ\bl 

]j 7,89 15 118,35L  �   df� 

��H[sbc�ijh[_]�Z\lhfh[bey�aZ�kf_gm�hij_^_ey_lky�ih�nhjfme_�(4.7) 

h[s
118,35

12 275
0,45

L  �   df� 

��H[t_f�i_j_\hahd�]jmah\�Z\lhfh[be_f�aZ�kf_gm�ih�nhjfme_��4.8) 
7,89 42 1,00 331,38Q  � �   l� 

5 H[t_f�ljZgkihjlghc�jZ[hlu��]jmahh[hjhl��aZ�kf_gm�gZoh^blky�ih�nhjfme_�(4.9) 
331,38 15 4970,7P  �  lÂdf� 

II JZkq_l�aZljZl�gZ�i_j_\hadb ijb�k^_evghc�kbkl_f_�hieZlu�ljm^Z 
1 Hij_^_ebf�aZljZlu�gZ�hieZlm�ljm^Z�ijb�k^_evghc�kbkl_f_. 
1.1 GhjfZ�\j_f_gb�gZ���lhggh-dbehf_lj�hij_^_ey_lky�ih�nhjfme_ (4.28) 

\j
60

G �����
67,02 42 0,45

  
� �

 fbg�lÂdf. 

1.2 QZkh\Zy�lZjbngZy�klZ\dZ�\h^bl_ey�gZoh^blky�ba�nhjfmeu��4.26) 

\
q

1,29 195
1,4728

170,8
L

�
   jm[��q. 

1.3 K^_evgu_� jZkp_gdb� \� jZkq_l_� gZ� �� l� i_j_\_a_ggh]h� ]jmaZ� \� khhl\_lkl\bb k�
nhjfmehc�(4.25) b�gZ���lÂdf�\�khhl\_lkl\bb�k�nhjfmehc�(4.27) 

jl
1,4728 0,63

K ������
60

�
   jm[�/l� 

jldf
1,4728 0,047

K ������
60

�
   jm[�/lÂdf. 

����AZjZ[hlgZy�ieZlZ�\h^bl_e_c�ijb�k^_evghc�kbkl_f_�hieZlu�ljm^Z�hij_^_ey_l�
ky�ih�nhjfme_ (4.22) 

c^
ai 0,0155 1,1 331,38 0,0012 1,1 4970,7 12,2114S  � � � � �   jm[. 

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

www.adultpdf.com


48 
 

1.5 AZjZ[hlgZy� ieZlZ� aZ� ih^]hlh\bl_evgh-aZdexqbl_evgh_� \j_fy�� aZ� ih^Zqm� ih�
^\b`gh]h�khklZ\Z�aZdZaqbdm�b�^hieZlZ�k�mq_lhf�dhwnnbpb_glZ�ih\ur_gby�lZjbnghc�
klZ\db� \� dZq_kl\_� ^hihegbl_evghc�f_ju� klbfmebjh\Zgby� ljm^Z� \� jZaf_j_�� ij_^m�
kfhlj_gghf� dhgljZdlhf�� aZdexq_gguf� k� jZ[hlgbdhf�� hij_^_eyxlky ih�nhjfmeZf�
(4.31)±(4.33), ijb� wlhf� dhwnnbpb_gl� ih\ur_gby� lZjbnghc� klZ\db� ih� dhgljZdlm� \�
khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�jZ\_g����: 

i�a
ai 1,4728 1,1 0,417 0,6756S  � �   jm[�; 
i
ai 1,4728 1,1 0,179 0,29S  � �   jm[�; 
d
ai 1,4728 0,2 8 2,3565S  � �   jm[� 

1.6 H[sZy� kmffZ� aZjZ[hlghc� ieZlu� \h^bl_e_c� ijb� k^_evghc� kbkl_f_� hieZlu�
ljm^Z�hij_^_ey_lky�ih�nhjfme_ (4.19) 

� �\
ai 12,2114 0,6756 0,29 2,3565 1,25 19,4169S  � � � �   jm[� 

1.7 AZjZ[hlgZy�ieZlZ�j_fhglguo�b�\kihfh]Zl_evguo�jZ[hqbo�hij_^_ey_lky�ih�nhj�
fme_ (4.3����ijb�wlhf�ghjfZ�aZljZl�gZ�aZjZ[hlgmx�ieZlm�j_fhglguo�b�\kihfh]Zl_evguo�
jZ[hqbo�gZ������df�ijh[_]Z�hij_^_ey_lky�kh]eZkgh�[11@�beb�ih�ijbeh`_gbx�? \�aZ\b�
kbfhklb�hl�fh^_eb b�ijh[_]Z�Z\lhfh[bey 

j
ai

200,7 195 0,22 275
13,8628

170,8 1000
S

� �
 �   jm[� 

1.8 AZjZ[hlgZy�ieZlZ�kem`Zsbo�hij_^_ey_lky�ih�nhjfme_ (4.36) 
c
ai 19,4169 1,05 20,3877S  �   jm[� 

����Blh]h\Zy�\_ebqbgZ�aZljZl�gZ�hieZlm�ljm^Z�aZ�h^gm�kf_gm�jZ[hlu�ih�nhjfme_�
(4.16) khklZ\bl 

ai 19,4169 13,8628 20,3877 53,6674S  � �   jm[� 

��Hlqbke_gby�gZ�khpbZevgu_�gm`^u��\dexqZy�h[yaZl_evgu_�kljZoh\u_�\aghku�ih�
]hkm^Zjkl\_gghfm�kljZoh\Zgbx�\�NKAG�\�jZaf_j_��� ��b�ih�h[yaZl_evghfm�kljZoh�
\Zgbx�hl�g_kqZklguo� kemqZ_\�gZ�ijhba\h^kl\_�b�ijhn_kkbhgZevguo� aZ[he_\Zgbc�\ 
jZaf_j_���� %��hij_^_eyxlky�ih�nhjfme_�(4.37) 

hkk
53,6674 (34 0,6)

18,5689
100

S
� �

   jm[� 

��JZkkqblZ_f�aZljZlu�gZ�Z\lhfh[bevgh_�lhieb\h. 
����Dhwnnbpb_gl�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�gZoh^blky�ba�

nhjfmeu�(4.41) gZ�hkgh\Zgbb�bkoh^guo�^Zgguo�b�ijbeh`_gby�=. LZd�dZd�Z\lhfh[bev�
wdkiemZlbjm_lky�ih� aZ]hjh^guf� Z\lh^hjh]Zf�gZ�jZkklhygbb� ���df��\� lhf� qbke_�ih�
h[uqghc�Z\lh^hjh]_�,,�dZl_]hjbb����df�b���df�ih�^hjh]_�,9�dZl_]hjbb��lh�\�i_j\hf�
kemqZ_� ijbf_gy_lky� ihgb`Zxsbc� dhwnnbpb_gl� ������ Z� \h� \lhjhf� ± ih\urZxsbc�
������Lh]^Z�dhwnnbpb_gl�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�\�aZ\bkb�
fhklb�hl�^hjh`guo b�ijhqbo�mkeh\bc�[m^_l 

l
0,95 11 1,05 4

0,977.
11 4

K
� � �

  
�

 

����Ebg_cgZy�ghjfZ�jZkoh^Z� lhieb\Z� kZfhk\ZeZ�;_e:A-�����kh]eZkgh�ijbeh`_�
gbx @ jZ\gZ�������e�����df��^hihegbl_evguc�jZkoh^�gZ�_a^dm�k�]jmahf�± g_�[he__�����e� 
^hihegbl_evguc�jZkoh^�gZ� dZ`^u_� ���� lÂdf�i_j_\uiheg_gghc�beb�g_^h\uiheg_g�
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ghc� ljZgkihjlghc� jZ[hlu� ^ey� ]jmah\uo� Z\lhfh[be_c-kZfhk\Zeh\�� jZ[hlZxsbo� gZ�
^ba_evghf�lhieb\_��± g_�[he__�����e��Lh]^Z�jZkoh^�lhieb\Z�^ey�kZfhk\Zeh\�ih�nhj�
fme_�(4.40) khklZ\bl 

l�F�
132,5 4970,7 42 0,45 275

275 0,977 1,3 0,4 7,89 1,005 357,98
100 100

R
� � �§ · � � � � � � �  ¨ ¸

© ¹
 e. 

����AZljZlu�gZ�lhieb\h�jZkkqblu\Zxlky ba�khhlghr_gby�(4.38) 

l 357,98 1,55 554,869S  �   jm[� 

4 AZljZlu�gZ�kfZahqgu_�b�^jm]b_�wdkiemZlZpbhggu_�fZl_jbZeu�jZkkqblu\Zxlky�
ih�nhjfme_ (4.43), ijb�wlhf�ghjfZ�jZkoh^Z�kfZahqguo�b�^jm]bo�wdkiemZlZpbhgguo�
fZl_jbZeh\�gZ���jm[��aZljZl�gZ�lhieb\h�kh]eZkgh� [11@�beb�ijbeh`_gbx�? ^ey�kZfh�
k\ZeZ�;_e:A-�����khklZ\ey_l����� %: 

kf
554,869 8,11

44,9999
100

S
�

   jm[� 

��Hij_^_ebf�aZljZlu�gZ�j_fhgl�b�\hkklZgh\e_gb_�Z\lhfh[bevguo�rbg. 
����GhjfZ�baghkZ�\�ijhp_glZo�gZ������df�ijh[_]Z�d�klhbfhklb�rbgu�hij_^_ey_lky�

\�khhl\_lkl\bb�k� [23@�ih�nhjfme_� (4.46). Bkoh^gufb�^Zggufb�^ey�jZkq_lZ�y\eyxlky�
k\_^_gby�h[�wdkiemZlZpbhgghc�ghjf_�ijh[_]Z�h^ghc�rbgu�^h�kibkZgby�kh]eZkgh�ijb�
eh`_gbx�@��Z�lZd`_ dhwnnbpb_gl��mqblu\Zxsbc mkeh\by�wdkiemZlZpbb�ih^\b`gh]h�
khklZ\Z�� dhlhjuc� \� khhl\_lkl\bb� k� [23] ^ey�rbg� ijhba\h^kl\Z�J_kim[ebdb�;_eZjmkv 
ijbgbfZ_lky�jZ\guf���7��Djhf_�wlh]h��^ey�Z\lhfh[be_c��aZ]jm`Zxsboky�ba�[mgd_jh\��
ghjfu�ijh[_]Z�kgb`Zxlky�gZ��� %, ^ey�Z\lhfh[be_c-kZfhk\Zeh\�± gZ��� ��b�Z\lhfh�
[be_c��jZ[hlZxsbo�gZ�kljhbl_evkl\_�Z\lhfh[bevguo�^hjh]�± gZ��� %: 

r
100000

4,68
20 10 20

61000 0,7 1
100 100 100

N   
§ ·� � � � �¨ ¸
© ¹

 %. 

5.2 Klhbfhklv�dhfie_dlZ�Z\lhfh[bevguo�rbg�^ey�;_e:A-�����\�khhl\_lkl\bb�k�
ijbeh`_gb_f @ jZ\gZ� ����� jm[��� g_h[oh^bfh_� dhebq_kl\h� lZdbo� dhfie_dlh\� ± 6. 
Lh]^Z�aZljZlu�gZ�j_fhgl�Z\lhfh[bevguo�rbg�ih�nhjfme_�(4.44) khklZ\yl 

r
1122 6 4,68 275

86,6408
100 1000

S
� �

 �   jm[� 

6 FZl_jbZevgu_�aZljZlu�gZ�j_fhgl�b�l_ogbq_kdh_�h[kem`b\Zgb_�ih^\b`gh]h�kh�
klZ\Z�jZkkqblu\Zxlky�ih�nhjfme_�(4.47), Z�ghjfZ�aZljZl�gZ�aZiZkgu_�qZklb��maeu��Z]j_�
]Zlu� b� fZl_jbZeu� ^ey� l_ogbq_kdh]h� h[kem`b\Zgby� b� j_fhglZ� ih^\b`gh]h� khklZ\Z�
hij_^_ey_lky�kh]eZkgh�[11@�beb�ijbeh`_gbx�?: 

j
239,6408 275 262,96

173,2938
1000 100

S
�

 �   jm[� 

��Hij_^_ebf� ZfhjlbaZpbhggu_� hlqbke_gby� gZ� ihegh_� \hkklZgh\e_gb_� hkgh\guo�
kj_^kl\ ijb�mkeh\bb��qlh�gZqbke_gb_�ZfhjlbaZpbb�ijhba\h^ylky�ebg_cguf�kihkh[hf: 

7.1 GhjfZlb\� hlqbke_gbc� gZ� ihegh_� \hkklZgh\e_gb_� ih^\b`gh]h� khklZ\Z� mklZ�
gZ\eb\Z_lky�gZ���Z\lhfh[be_-qZk�bkoh^y�ba�ZfhjlbaZpbhgghc�klhbfhklb�Z\lhfh[bey�
(36000 jm[.) b kjhdZ�ihe_agh]h�bkihevah\Zgby��9 e_l���kf��ijbeh`_gb_�@��ih�nhjfm�
e_�(4.54) 

qZk
Z

36000
1,9512

9 2050
S   

�
 jm[��q. 
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����:fhjlbaZpbhggu_�hlqbke_gby�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh]h�khklZ\Z�
hij_^_eyxlky�ih�nhjfme_�(4.50) 

Z 1,9512 8 15,6096S  �   jm[� 

7���GhjfZlb\�ZfhjlbaZpbhgguo�hlqbke_gbc�ih�ijhqbf�hkgh\guf�kj_^kl\Zf�gZ  
��jm[��ZfhjlbaZpbb�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh]h�khklZ\Z�\�khhl\_lkl\bb�k�
bkoh^gufb� ^Zggufb� jZ\_g ������� lh]^Z� ZfhjlbaZpby� ijhqbo� hkgh\guo� kj_^kl\�ih�
nhjfme_�(4.56) khklZ\bl 

ik 15,6096 0,065 1,0146S  �   jm[� 

����:fhjlbaZpbhggu_�hlqbke_gby�gZ�ihegh_� \hkklZgh\e_gb_�hkgh\guo� kj_^kl\�
gZoh^ylky�ba�nhjfmeu�(4.49) 

Zh 15,6096 1,0146 16,6242S  �   jm[� 

8 H[s_ohayckl\_ggu_�jZkoh^u�hij_^_eyxlky�\�aZ\bkbfhklb�hl�aZjZ[hlghc�ieZ�
lu�\h^bl_e_c �kf��bkoh^gu_�^Zggu_��ih�nhjfme_�(4.57) 

hoj 19,4169 0,9 17,4752S  �   jm[� 

��H[s_ijhba\h^kl\_ggu_�jZkoh^u�gZqbkeyxlky�bkoh^y�ba�nhjfmeu�(4.59) 

hij 19,4169 0,75 14,5627S  �   jm[� 

10 GZeh]b�b�ieZl_`b� ga( )S  hl^_evghc�klZlv_c�ijyfuf�kq_lhf�g_�jZkkqblu\Zxl�

ky b�mqblu\Zxlky�\�khklZ\_�h[s_ohayckl\_gguo�jZkoh^h\� 
���H[sb_� aZljZlu� gZ� hkms_kl\e_gb_� i_j_\hadb� �k_[_klhbfhklv�� hij_^_eyxlky�

ih�nhjfme_�(4.61) 
53,6674 18,5689 554,869 44,9999 86,6408 173,2938 16,6242 17,4752S  � � � � � � � �  

14,5627 980,7019�   jm[� 
12 IeZgh\Zy�ijb[uev�hij_^_ey_lky�ih�nhjfme_�(4.10) \�aZ\bkbfhklb�hl�ijbgylh�

]h�mjh\gy�j_glZ[_evghklb��GhjfZlb\gZy�j_glZ[_evghklv�khklZ\ey_l�������lh]^Z�ijb�
[uev�khklZ\bl 

980,7019 25
245,1755

100rP
�

   jm[� 

13 Klhbfhklv�i_j_\hadb�hij_^_ey_lky�dZd�kmffZ�aZljZl�gZ�hkms_kl\e_gb_�i_j_�
\hahd��ijb[ueb�b�gZeh]h\��k[hjh\�b�hlqbke_gbc��mieZqb\Z_fuo�ba�\ujmqdb� g\( ),S  ih�

nhjfme_�(4.11). IjbgbfZy��qlh�gZeh]b��k[hju�b�hlqbke_gby�ba�\ujmqdb�ijb�ijbf_�
g_gbb�h[s_]h�ihjy^dZ�gZeh]hh[eh`_gby�g_�bkqbkeyxlky�� klhbfhklv�i_j_\hadb� kh�
klZ\bl 

i 980,7019 245,1755 0 1225,8774D  � �   jm[� 

��� >ey� hij_^_e_gby� lZjbnZ� gZ� g_h[oh^bfmx� _^bgbpm� baf_j_gby� ihemq_ggZy�
klhbfhklv�i_j_\hadb�^_eblky�gZ�khhl\_lkl\mxsbc�h[t_f�ljZgkihjlghc�jZ[hlu: 

�����LZjbn�aZ�� lhggm�ih�nhjfme_�(4.12) khklZ\bl 

l
1225,8774

3,7
331,38

L    jm[��l. 

�����LZjbn�aZ���lhggh-dbehf_lj�jZkkqblu\Z_lky�ih�nhjfme_�(4.13) 

ldf
1225,8774

0,25
4970,7

L    jm[��lÂdf� 

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

www.adultpdf.com


51 
 

14.3 LZjbn�aZ���df�ijh[_]Z�bkoh^y�ba�nhjfmeu�(4.14) khklZ\bl 

df
1225,8774

4,46
275

L    jm[��df� 

15 IeZlm�aZ�i_j_\hadm�����l�ZknZevlZ�gZ�jZkklhygb_����df�fh`gh�jZkkqblZlv�bk�
oh^y�ba�lZjbnZ�gZ�khhl\_lkl\mxsmx�_^bgbpm�ljZgkihjlghc�jZ[hlu: 

�����Ih� lZjbnm� aZ� �� l� iml_f� i_j_fgh`_gby� khhl\_lkl\mxs_]h� lZjbnZ� gZ� kmf�
fZjgmx�fZkkm�i_j_\habfh]h�]jmaZ�� 3,7 200 740�   jm[� 

�����Ih�lZjbnm�aZ���lhggh-dbehf_lj��^ey�q_]h�gm`gh�jZkkqblZlv�ljZgkihjlgmx�
jZ[hlm�\�lhggh-dbehf_ljZo��\uihegy_fmx�ijb�^hklZ\d_�aZ^Zggh]h�h[t_fZ�]jmaZ�gZ�
aZ^Zggh_�jZkklhygb_��dhlhjZy�\�^Zgghf�kemqZ_�khklZ\bl� 200 15 3000�   lÂdf��Lh]^Z�

ieZlZ�aZ�i_j_\hadm�����l�]jmaZ�gZ�jZkklhygb_����df�khklZ\bl� 0,25 3000 750�   jm[� 

�����Ih�lZjbnm�aZ���dbehf_lj�ijh[_]Z��^ey�q_]h�gm`gh�hij_^_eblv�ihlj_[gh_�dh�
ebq_kl\h� _a^hd� Z\lhfh[bey��LZd�� aZ� h^gm� _a^dm� hkms_kl\ey_lky� i_j_f_s_gb_� ��� l�
]jmaZ�� qlh� khhl\_lkl\m_l� ]jmahih^t_fghklb� Z\lhfh[bey� k� dhwnnbpb_glhf� ����� dZd�
^ey� ]jmaZ� �-]h� deZkkZ�� Lh]^Z� ^ey� i_j_f_s_gby� ���� l� ihlj_[m_lky� kh\_jrblv�
200 / 42 4,76 5 |  _a^hd�\�h[_�klhjhgu��lh�_klv�ij_h^he_lv�jZkklhygb_� 5 15 2 150� �   df, 

Z� lZd`_�hkms_kl\blv�i_j\hgZqZevgmx�ih^Zqm� Z\lhfh[bey�d�f_klm�ih]jmadb��Lh]^Z�
h[sZy�ieZlZ�aZ�i_j_\hadm�]jmaZ�khklZ\bl� 4,46 (150 12) 722,52� �   jm[� 

III JZkq_l�aZljZl�gZ�i_j_\hadb�ijb�ih\j_f_gghc�kbkl_f_�hieZlu�ljm^Z 
��JZkq_l�aZljZl�gZ���qZk�bkihevah\Zgby�Z\lhfh[bey. 
����Hij_^_ebf�aZljZlu�gZ�hieZlm�ljm^Z. 
1.1.1 <uqbkebf�dhwnnbpb_gl�ih^]hlh\bl_evgh]h�\j_f_gb�gZ���qZk�jZ[hlu�m�aZ�

dZaqbdZ�ih�nhjfme_�(4.21) 

i�a
0,417

0,052.
8

K    

������Hij_^_ebf�qZkh\mx�lZjbngmx�klZ\dm�\h^bl_ey�ih�nhjfme_�(4.26) 

\
q

1,29 195
1,4728

170,8
L

�
   jm[��q. 

1.1.3 GZc^_f�aZjZ[hlgmx�ieZlm�\h^bl_e_c�ih�nhjfme_�(4.20) 

� � � �\
ai 1,4728 1,1 0,2 1 0,052 1,25 2,5178S  � � � � �   jm[��q� 

������AZjZ[hlgZy�ieZlZ�kem`Zsbo�\�khhl\_lkl\bb�k�jZkkqblZgghc�aZjZ[hlghc�ieZ�
lhc�\h^bl_e_c�b�bkoh^gufb�^Zggufb�ih�nhjfme_�(4.36) khklZ\bl 

c
ai 2,5178 1,05 2,6437S  �   jm[��q� 

������AZljZlu�gZ�hieZlm�ljm^Z�gZc^_f�bkoh^y�ba�nhjfmeu�(4.17) 

ai 2,5178 2,6437 5,1615S  �   jm[��q� 

����Hlqbke_gby�gZ�khpbZevgu_�gm`^u�ijb�ba\_klghf�ghjfZlb\_�hlqbke_gbc�gZ�
hkgh\Zgbb�nhjfmeu (4.37) 

hkk
5,1615 (34 0,6)

1,7859
100

S
� �

   jm[��q. 
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����Hij_^_ebf�ZfhjlbaZpbhggu_�hlqbke_gby. 
������GhjfZ�ZfhjlbaZpbhgguo�hlqbke_gbc�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh�

]h� khklZ\Z� gZ� �� Z\lhfh[be_-qZk� ijb� ebg_cghf� kihkh[_� gZqbke_gby� ZfhjlbaZpbb� \�
khhl\_lkl\bb�k�nhjfmehc�(4.54) khklZ\bl 

qZk
Z

36000
1,9512

9 2050
S   

�
 jm[��q. 

������:fhjlbaZpby�hkgh\guo�kj_^kl\�ih�nhjfme_�(4.52) 

Z 1,9512S   jm[��q� 

����H[s_ohayckl\_ggu_�jZkoh^u�bkoh^y�ba�nhjfmeu� (4.57��b bkoh^guo�^Zgguo�
khklZ\yl 

hoj 2,5178 0,9 2,266S  �   jm[��q. 

����H[s_ijhba\h^kl\_ggu_�jZkoh^u�gZoh^yl�ba�nhjfmeu�(4.59) 

hij 2,5178 0,75 1,8884S  �   jm[��q. 

1.6 GZeh]b�b�ieZl_`b g\( )S  hl^_evghc�klZlv_c�ijyfuf�kq_lhf�g_�jZkkqblu\Zxl�

ky�b�mqblu\Zxlky�\�khklZ\_�h[s_ohayckl\_gguo�jZkoh^h\. 
����GZ�hkgh\Zgbb�nhjfmeu� (4.62) jZkkqblZ_f�k_[_klhbfhklv�hkms_kl\e_gby�i_�

j_\hadb�gZ���qZk�bkihevah\Zgby�Z\lhfh[bey 
5,1615 1,7859 1,9512 2,266 1,8884 13,053S  � � � �  jm[��q. 

1.8 IeZgh\Zy�ijb[uev�ih�nhjfme_�(4.10) khklZ\bl 
13,053 25

3,2633
100rP

�
   jm[� 

����LZjbn�gZ���qZk�bkihevah\Zgby�Z\lhfh[bey�k�mq_lhf�ieZgh\hc�ijb[ueb 

q 13,053 3,2633 16,32L  �   jm[��q� 

��JZkq_l�aZljZl�gZ���df�ijh[_]Z�Z\lhfh[bey. 
����Hij_^_ebf�aZljZlu�gZ�aZjZ[hlgmx�ieZlm. 
������AZjZ[hlgZy�ieZlZ�jZ[hqbo�jZkkqblu\Z_lky�ih�nhjfme_� (4.35) b�ijb�ba\_kl�

ghc�ghjf_� aZljZl�gZ� aZjZ[hlgmx�ieZlm�j_fhglguo�b� \kihfh]Zl_evguo�jZ[hqbo�gZ�
�����df�ijh[_]Z��hij_^_e_gghc�kh]eZkgh� [11@�beb�ih�ijbeh`_gbx�? \�aZ\bkbfhklb�
hl�fh^_eb�b�ijh[_]Z�Z\lhfh[bey��khklZ\bl 

j
ai

200,7 195 0,22 1
0,0504

170,8 1000
S

� �
 �   jm[��df. 

������Ih�nhjfme_�(4.18) aZljZlu�gZ�aZjZ[hlgmx�ieZlm 

ai 0,0504S   jm[��df� 

����Hlqbke_gby�gZ�khpbZevgu_�gm`^u�ijb�ba\_klghf�ghjfZlb\_�hlqbke_gbc�gZ�
hkgh\Zgbb�nhjfmeu�(4.37) 

hkk
0,0504 (34 0,6)

0,0174
100

S
� �

   jm[��df� 

����GZc^_f�kmffm�aZljZl�gZ�Z\lhfh[bevgh_�lhieb\h. 
2.3.1 Dhwnnbpb_gl�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�gZoh^blky�ba�

nhjfmeu�(4.41) 
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l
0,95 11 1,05 4

0,977.
11 4

K
� � �

  
�

 

������<�khhl\_lkl\bb�k�ijbeh`_gb_f�@ ebg_cgZy�ghjfZ�jZkoh^Z�lhieb\Z�^ey�kZ�
fhk\ZeZ�;_e:A-�����jZ\gZ�������e�����df��lh]^Z�jZkoh^�lhieb\Z�ih�nhjfme_� (4.42) 
khklZ\bl 

l
132,5

0,977 1,005 1,3
100

R  � �   e�df. 

������AZljZlu�gZ�Z\lhfh[bevgh_�lhieb\h�ba�nhjfmeu�(4.38) khklZ\yl 

l 1,3 1,55 2,015S  �   jm[��df. 

����AZljZlu�gZ�kfZahqgu_�b�^jm]b_�wdkiemZlZpbhggu_�fZl_jbZeu�jZkkqblu\Zxl�
ky�ih�nhjfme_� (4.43), ijb�wlhf�ghjfZ�jZkoh^Z�kfZahqguo�b�^jm]bo�wdkiemZlZpbhg�
guo�fZl_jbZeh\�gZ� ��jm[�� aZljZl�gZ� lhieb\h� kh]eZkgh� [11@�beb�ijbeh`_gbx�? ^ey�
kZfhk\ZeZ�;_e:A-�����khklZ\ey_l����� %: 

kf
2,015 8,11

0,1634
100

S
�

   jm[��df. 

����Hij_^_ebf�aZljZlu�gZ�j_fhgl�b�\hkklZgh\e_gb_�Z\lhfh[bevguo�rbg. 
������GhjfZ�baghkZ�\�ijhp_glZo�gZ������df�ijh[_]Z�d�klhbfhklb�rbgu�hij_^_ey�

_lky�\�khhl\_lkl\bb�k�[23@�ih�nhjfme_�(4.46). Kh]eZkgh�ijbeh`_gbx�@ wdkiemZlZpb�
hggZy�ghjfZ�ijh[_]Z�h^ghc�rbgu�^h�kibkZgby�jZ\gZ�������df��<�khhl\_lkl\bb�k�[23] 
^ey�rbg�ijhba\h^kl\Z�J;�dhwnnbpb_gl��mqblu\Zxsbc�mkeh\by�wdkiemZlZpbb��ijb�
gbfZ_lky�jZ\guf� �����Djhf_�wlh]h��^ey�Z\lhfh[be_c�� aZ]jm`Zxsboky�ba�[mgd_jh\��
ghjfu�ijh[_]Z�kgb`Zxlky�gZ�������^ey�Z\lhfh[be_c-kZfhk\Zeh\�± gZ������b�Z\lh�
fh[be_c��jZ[hlZxsbo�gZ�kljhbl_evkl\_�Z\lhfh[bevguo�^hjh]�± gZ�������lh]^Z 

r
100000

4,68
20 10 20

61000 0,7 1
100 100 100

N   
§ ·� � � � �¨ ¸
© ¹

 %. 

������Klhbfhklv��dhfie_dlZ�Z\lhfh[bevguo�rbg�^ey�;_e:A-�����\�khhl\_lkl\bb�
k�ijbeh`_gb_f�@ jZ\gZ������jm[���g_h[oh^bfh_�dhebq_kl\h�lZdbo�dhfie_dlh\� ± 6. 
Lh]^Z�aZljZlu�gZ�j_fhgl�Z\lhfh[bevguo�rbg�ih�nhjfme_�(4.45) khklZ\yl 

r
1122 6 4,68 1

0,3151
100 1000

S
� �

 �   jm[��df. 

����GhjfZ�aZljZl�gZ�aZiZkgu_�qZklb��maeu��Z]j_]Zlu�b�fZl_jbZeu�^ey�l_ogbq_kdh�
]h� h[kem`b\Zgby� b� j_fhglZ� ih^\b`gh]h� khklZ\Z� hij_^_ey_lky� kh]eZkgh� [11@� beb�
ijbeh`_gbx�?��Lh]^Z�fZl_jbZevgu_�aZljZlu�gZ�j_fhgl�b�l_ogbq_kdh_�h[kem`b\Zgb_�
ih^\b`gh]h�khklZ\Z�ih�nhjfme_�(4.48) khklZ\yl 

j
239,6408 262,96

0,6302
1000 100

S  �   jm[��df. 

����Hij_^_ebf� ZfhjlbaZpbhggu_� hlqbke_gby� gZ� ihegh_� \hkklZgh\e_gb_� hkgh\�
guo�kj_^kl\�ijb�mkeh\bb��qlh�gZqbke_gb_�ZfhjlbaZpbb�ijhba\h^ylky�ebg_cguf�kih�
kh[hf. 

������GhjfZlb\�hlqbke_gbc�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh]h�khklZ\Z�mklZ�
gZ\eb\Z_lky�gZ���Z\lhfh[be_-df�bkoh^y�ba�ZfhjlbaZpbhgghc�klhbfhklb�Z\lhfh[bey�
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(3�����jm[���b�ijh[_]Z�^h�dZiblZevgh]h�j_fhglZ��kf��ijbeh`_gb_�@���JZkq_l�\uihe�
gy_lky�ih�nhjfme_�(4.55) 

df
Z

36000
0,18

200000
S    jm[��df. 

������:fhjlbaZpby�hkgh\guo�kj_^kl\�ih�nhjfme_�(4.53) khklZ\bl 

Z 0,18S   jm[��df. 

����H[sb_�aZljZlu�gZ�hkms_kl\e_gb_�i_j_\hadb��k_[_klhbfhklv��\�jZkq_l_�gZ���df 
ijh[_]Z�hij_^_eyxlky�ih�nhjfme_�(4.63) 

0,0504 0,0174 2,015 0,1634 0,3151 0,6302 0,18 3,3715S  � � � � � �   jm[��df. 
2.9 IeZgh\Zy�ijb[uev�ih�nhjfme_�(4.10) khklZ\bl 

3,3715 25
0,8429

100rP
�

   jm[��df. 

2.10 LZjbn�gZ���df�ijh[_]Z�Z\lhfh[bey�k�mq_lhf�ieZgh\hc�ijb[ueb�[m^_l�jZ\_g 

df 3,3715 0,8429 4,21L  �   jm[��df� 

��IeZlm�aZ�i_j_\hadm�����l�ZknZevlZ�gZ�jZkklhygb_����df�fh`gh�hij_^_eblv�ke_�
^mxsbf�h[jZahf. 

����Hij_^_eblv�ieZlm�ih�lZjbnm��mklZgh\e_gghfm�aZ���qZk�bkihevah\Zgby�Z\lh�
fh[bey��^ey�q_]h�g_h[oh^bfh�mklZgh\blv�ijh^he`bl_evghklv�_]h�bkihevah\Zgby� 

Ijh^he`bl_evghklv� bkihevah\Zgby� hij_^_ey_lky� \� aZ\bkbfhklb� hl� ijh^he`b�
l_evghklb� \j_f_gb� gZ� �� _a^dm� Z\lhfh[bey� b� ihlj_[gh]h� dhebq_kl\Z� lZdbo� _a^hd��
<j_fy� h^ghc� _a^db� Z\lhfh[bey� gZoh^blky� hlghr_gb_f� h[s_c� ijh^he`bl_evghklb�
jZ[hlu�Z\lhfh[bey�\�l_q_gb_�kf_gu� gL  d�qbkem�_a^hd��\uihegy_fuo�aZ�kf_gm� _n : 

7,404 / 7,89 0,94  q��Ihlj_[gh_�dhebq_kl\h�_a^hd�Z\lhfh[bey�hij_^_ey_lky�iml_f�
^_e_gby� h[s_c� fZkku� ]jmaZ� gZ� fZkkm�� i_j_\habfmx� Z\lhfh[be_f� aZ� h^gm� _a^dm��
200 / 42 4,76 5 |  _a^hd��Lh]^Z�ijh^he`bl_evghklv�bkihevah\Zgby�Z\lhfh[bey�^ey�

i_j_\hadb�aZ^Zggh]h�h[t_fZ�]jmaZ�gZ�aZ^Zggh_�jZkklhygb_�khklZ\bl� 5 0,94 4,7�   q��Z�

ieZlZ�aZ�_]h�bkihevah\Zgb_�[m^_l�jZ\gZ� 4,7 16,32 76,7�   jm[� 
����Hij_^_eblv�ieZlm�ih� lZjbnm��mklZgh\e_gghfm� aZ� ��df�ijh[_]Z� Z\lhfh[bey��

^ey�q_]h�g_h[oh^bfh�mklZgh\blv�ihlj_[guc�dbehf_ljZ`� 
<h�\j_fy�h^ghc�_a^db�hkms_kl\ey_lky�i_j_f_s_gb_�Z\lhfh[bey�k�]jmahf�gZ�jZk�

klhygb_����df b�[_a�]jmaZ�\�h[jZlghf�gZijZ\e_gbb�± lZd`_����df� >ey�i_j_\hadb�����l 
]jmaZ�ihlj_[m_lky�\uihegblv���lZdbo�_a^hd��l� _��h[s__�jZkklhygb_�i_j_\hadb�]jmaZ�
khklZ\bl� 5 115 2 150� �   df��IeZlZ�aZ�150 df�ijh[_]Z�Z\lhfh[bey�k�mq_lhf�ieZlu�aZ�
i_j\hgZqZevgmx�ih^Zqm�d�f_klm�ih]jmadb�[m^_l�jZ\gZ� (150 12) 4,21 682,02� �   jm[� 

����H[sZy�ieZlZ�aZ�i_j_\hadm�]jmaZ�ih�lZjbnZf�aZ���q�bkihevah\Zgby�b���df�ijh�
[_]Z�khklZ\bl� 76,7 682,02 758,72�   jm[� 

LZdbf�h[jZahf��ieZlZ�aZ�i_j_\hadm�����l�]jmaZ�gZ�jZkklhygb_����df��jZkkqblZggZy�
k�bkihevah\Zgb_f�dZd�ih\j_f_gguo��lZd�b�k^_evguo�jZkp_ghd�aZ�hieZlm�ljm^Z��ijZd�
lbq_kdb�jZ\gZ��qlh�k\b^_l_evkl\m_l�h�jZ\ghp_gghf�ijbf_g_gbb�h[hbo�kihkh[h\� 

Ijbf_j� 4.2. Kljhbl_evgZy� hj]ZgbaZpby� aZdZau\Z_l� Z\lhfh[bev� ^ey� i_j_\hadb�
iebl�`_e_ah[_lhgguo�k�aZ\h^Z�`_e_ah[_lhgguo�ba^_ebc gZ�kljhcdm��^ey�q_]h�Z\lh�
ljZgkihjlgZy�hj]ZgbaZpby�\u^_ey_l�Z\lhfh[bev�F:A-533603. Ijh[_]�Z\lhfh[bey�k�
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gZqZeZ� wdkiemZlZpbb ± ���� luk�� df� Ijh^he`bl_evghklv� jZ[hq_c� kf_gu� \h^bl_ey�

kf 12L   q��JZkklhygb_�i_j_\hadb� _] 232l   df��\�lhf�qbke_��ih�]hjh^kdhc�mebp_�\�

ijhba\h^kl\_gghc�ahg_�dhf[bgZlZ�± ��df �qbke_gghklv�gZk_e_gby�\�]hjh^_�����luk� 
q_e����ih�h[uqghc�Z\lh^hjh]_�dZl_]hjbb�IZ�± ���df��dZl_]hjbb�III ± ����df��dZl_]hjbb�
IV ± ���df�b���df�ih�^hjh]_�V dZl_]hjbb��JZkklhygb_�ih^Zqb� i 7L   df. 

FZkkZ�h^ghc�ieblu�khklZ\ey_l������l��ih]jmadZ�b�\u]jmadZ�]jmaZ�\�ba�Z\lhfh[bey�
\uihegy_lky�Z\lhdjZghf� 

Dhwnnbpb_gl�ih\ur_gby�lZjbnghc�klZ\db��hdeZ^Z���Z�lZd`_�k^_evghc�jZkp_gdb�
\�khhl\_lkl\bb�k�ehdZevguf�ghjfZlb\guf�ijZ\h\uf�Zdlhf ih\ 1,1;K   dhwnnbpb_gl�

ih\ur_gby�lZjbnghc�klZ\db�\�dZq_kl\_�^hihegbl_evghc�f_ju�klbfmebjh\Zgby�ljm�
^Z�\�jZaf_j_��ij_^mkfhlj_gghf�dhgljZdlhf, d 0,15;K   dhwnnbpb_gl��mqblu\Zxsbc�

\uieZlu�klbfmebjmxs_]h�b�dhfi_gkbjmxs_]h�oZjZdl_jZ��j_a_j\�gZ�hieZlm�hq_j_^�
guo�hlimkdh\�� dhfi_gkZpbx� aZ�g_bkihevah\Zgguc�hlimkd�b� bgu_� \uieZlu�� ij_^m�
kfhlj_ggu_� aZdhgh^Zl_evkl\hf, ai 1,4;K   dhwnnbpb_gl� aZjZ[hlghc� ieZlu� kem`Z�

sbo��ijboh^ys_cky�gZ���jm[��aZjZ[hlghc�ieZlu�\h^bl_e_c, k 0,9.K   Dhwnnbpb_glu��

mqblu\Zxsb_�khhl\_lkl\_ggh�h[s_ohayckl\_ggu_�b�h[s_ijhba\h^kl\_ggu_�jZkoh�
^u��ijboh^ysb_ky�gZ 1 jm[��aZjZ[hlghc�ieZlu�\h^bl_e_c��\�khhl\_lkl\bb�k�iheblb�

dhc�hj]ZgbaZpbb�jZ\gu� \
hoj 1,05,K   \

hij 0,78.K   :fhjlbaZpby�gZqbkey_lky�ebg_c�

guf�kihkh[hf��dhwnnbpb_gl�ZfhjlbaZpbb�ijhqbo�hkgh\guo�kj_^kl\��ijboh^ysbcky�
gZ���jm[��ZfhjlbaZpbb�gZ�ihegh_�\hkklZgh\e_gb_�ih^\b`gh]h�khklZ\Z�� ik 0,092.K   

Bg^_dk�p_g�ijhba\h^bl_e_c�ijhfure_gghc�ijh^mdpbb�ijhba\h^kl\_ggh-l_ogbq_k-
dh]h�gZagZq_gby�gZjZklZxsbf�blh]hf�d�^_dZ[jx� ����� ]h^Z� ii 262,96I   ���Klhb�

fhklv���e�^ba_evgh]h�lhieb\Z� lK ����  jm[��[_a�G>K� 

Lj_[m_lky�hij_^_eblv�k_[_klhbfhklv�b�lZjbnu�gZ�i_j_\hadm�k^_evguf�b�ih\j_�
f_gguf�kihkh[hf��Z�lZd`_�ieZlm�aZ�i_j_\hadm�ih�mdZaZgghfm�fZjrjmlm�184 l�`_e_�
ah[_lhgguo�iebl� 

I JZkq_l�l_ogbdh-wdkiemZlZpbhgguo�ihdZaZl_e_c 
��Hij_^_ebf�dhebq_kl\h�_a^hd�Z\lhfh[be_c�aZ�kf_gm. 
����Kj_^gyy�kdhjhklv�^\b`_gby�Z\lhfh[bey�hij_^_ey_lky�bkoh^y�ba�dbehf_ljZ`Z�b�

dZl_]hjbc�mqZkldh\�`_e_aguo�^hjh]�\�khhl\_lkl\bb�k�bkoh^gufb�^Zggufb�b�ijbeh`_�
gb_f� =�� LZd�� kdhjhklv� ijh^\b`_gby� Z\lhfh[bey� ]jmahih^t_fghklvx� [he__� ���� l� ih�
aZ]hjh^ghc�Z\lh^hjh]_� IZ�dZl_]hjbb�\�khhl\_lkl\bb�k�lZ[ebp_c�=.1 jZ\gZ�9��df�q, 
III dZl_]hjbb�± ���df�q��ih�Z\lh^hjh]_�dZl_]hjbb�IV ± ���df�q�b�dZl_]hjbb�V ± ���df�q��
Kh]eZkgh�lZ[ebp_�=.2 kdhjhklv�^\b`_gby�]jmah\uo�Z\lhfh[be_c�ijb�jZ[hl_�\�gZk_e_g�
guo�imgdlZo�gZ mebpZo�ijhba\h^kl\_gguo�ahg�]hjh^h\�jZ\gZ����df�q��Lh]^Z 

l
3 27 115 85 2

66,58
3 / 40 27 / 90 115 / 70 85 / 60 2 / 40

Q
� � � �

  
� � � �

 df�q. 

1.2 <j_fy�gZ�ih^Zqm�ih^\b`gh]h�khklZ\Z ih�]hjh^kdhc�mebp_�\�ijhfure_gghc�ahg_ 

i
7

0,105
66,58

t    q. 

���� Ijh^he`bl_evghklv� gZoh`^_gby� Z\lhfh[bey� \� gZjy^_� hij_^_ey_lky� ih�
nhjfme_� (4.2), ijb� wlhf� \� khhl\_lkl\bb� k� [13@� ih^]hlh\bl_evgh-aZdexqbl_evgh_�
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\j_fy��k�mq_lhf�\j_f_gb�ij_^j_ckh\h]h�f_^bpbgkdh]h�hkfhljZ��jZ\gh����fbg�beb�
������q: 

g 12 0,417 0,105 11,478T  � �   q. 

1.4 Ijhklhc�Z\lhfh[bey�ih^�ih]jmadhc-jZa]jmadhc�aZ�h^gm�_a^dm�jZkkqblu\Z_lky�
ih�nhjfme_�(4.5). =jmahih^t_fghklv�Z\lhfh[bey�ijbgbfZ_lky�\�aZ\bkbfhklb�hl�fh�
^_eb�gZ�hkgh\Zgbb�ijbeh`_gby�@; ^ey�F:A-533603 ]jmahih^t_fghklv�jZ\gZ�8,3 l. 
Kh]eZkgh� ijbeh`_gbx� : ieblu� `_e_ah[_lhggu_� hlghkylky� d� ]jmaZf 1-]h� deZkkZ��
lh]^Z� ih� lZ[ebp_� ���� dhwnnbpb_gl� bkihevah\Zgby� ]jmahih^t_fghklb� Z\lhfh[bey�
jZ\_g� ����� b ihijZ\hqguc� dhwnnbpb_gl� d� ghjfZf� \j_f_gb� gZ� ]jmah\u_� hi_jZpbb�
lZd`_������GhjfZ�\j_f_gb�ih]jmadb�b�jZa]jmadb�h^ghc�lhggu�]jmaZ�Z\lhfh[bevguf�
djZghf�ijb�fZkk_�h^ghc�_^bgbpu�]jmaZ�hl���^h���l�b�]jmahih^t_fghklb�Z\lhfh[bey�
hl���^h����l�\�khhl\_lkl\bb�k�ijbeh`_gb_f�> �lZ[ebpZ�>.3��jZ\gZ�����fbg�l. 

Lh]^Z�ijhklhc�Z\lhfh[bey�ih^�ih]jmadhc-jZa]jmadhc�khklZ\bl 

� �
i�j

8,3 1,0 3,7 1,0
0,512

60
t

� � �
   q. 

����Ih^klZ\eyy�bkoh^gu_�b�jZkkqblZggu_�agZq_gby�iZjZf_ljh\��Z�lZd`_�dhwnnb�
pb_gl�bkihevah\Zgby�ijh[_]Z�Z\lhfh[bey��jZ\guc������\�nhjfmem�(4.1), ihemqZ_f 

_
11,478

1,53.
232

0,512
0,5 66,58

n   
�

�

 

Hdjm]e_gb_�jZkkqblZggh]h�dhebq_kl\Z _a^hd�\�khhl\_lkl\bb�k�[1] ^h�p_eh]h�qbk�
eZ�g_�hkms_kl\ey_lky� 

2 Ijh[_]�Z\lhfh[bey�k�]jmahf�aZ�kf_gm�ih�nhjfme_�(4.6) khklZ\bl 

]j 1,53 232 354,96L  �   df� 

3 H[sbc�ijh[_]�Z\lhfh[bey�aZ�kf_gm�hij_^_ey_lky�ih�nhjfme_�(4.7) 

h[s
354,96

7 716,92
0,5

L  �   df� 

4 H[t_f�i_j_\hahd�]jmah\�Z\lhfh[be_f�aZ�kf_gm�ih�nhjfme_�(4.8) 
1,53 8,3 1,0 12,7Q  � �   l� 

5 H[t_f�ljZgkihjlghc�jZ[hlu��]jmahh[hjhl��aZ�kf_gm�gZoh^blky�ih�nhjfme_�(4.9) 
12,7 232 2946,4J  �   lÂdf� 

II JZkq_l�aZljZl�b�lZjbnZ�ijb�k^_evghc�kbkl_f_�hieZlu�ljm^Z gZ�ijh[_] 
k�]jmahf�b�[_a�]jmaZ 

>Zevg_crb_�jZkq_lu�\uihegyxlky�ih�nhjfmeZf�lZ[ebpu���� b�k\_^_gu�\�lZ[eb�
pm�4.3. 

III JZkq_l�ieZlu�aZ�i_j_\hadm 
IeZlZ�aZ�i_j_\hadm�����l�iebl�`_e_ah[_lhgguo�hij_^_ey_lky�ke_^mxsbf�h[jZ�

ahf��AZ�h^gm�_a^dm�Z\lhfh[bey�i_j_f_sZ_lky� 0,8 8,3 6,64�   l��lh]^Z�^ey�i_j_\hadb�

aZ^Zggh]h� dhebq_kl\Z� ]jmaZ�g_h[oh^bfh� 184 / 6,64 27,71 28 |  _a^hd��qlh� khhl\_l�
kl\m_l����]jm`_guf�b����ihjh`gbf�j_ckZf�Z\lhfh[bey�gZ�jZkklhygb_�����df� 

IeZlZ� aZ� ��� ]jm`_guo� j_ckh\� ih� lZjbnm� gZ� �� df� ijh[_]Z� k� ]jmahf� khklZ\bl�
28 232 1,29 8379,84� �   jm[�, Z aZ����ihjh`gbo�j_ckh\�ih�lZjbnm�gZ���df�ijh[_]Z�[_a�

]jmaZ� 28 232 1,05 6820,8� �   jm[� 
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LZ[ebpZ�4.3 ± J_amevlZlu�jZkq_lZ�aZljZl�b�lZjbnh\�ijb�k^_evghc�hieZl_�ljm^Z�gZ ijh[_]�k�]jmahf�b�[_a�]jmaZ 

JZkq_lguc iZjZf_lj 
JZkq_l�iZjZf_ljZ�ijb�ijh[_]_ 

k�]jmahf [_a�]jmaZ 
1 <j_fy�\�gZjy^_, q 

k ]j
g

354,96
0,512 1,53 6,115

66,58
L  � �   [_a ]j

g 11,478 6,115 5,363L  �   

2 AZljZlu�gZ�aZjZ[hlgmx�ieZlm 
2.1 QZkh\Zy� lZjbngZy� klZ\dZ� \h^b�
l_ey, jm[��q 

\
q

1,29 195
1,4728

170,8
L

�
   

����K^_evgZy�jZkp_gdZ�gZ ��df�ijh�
[_]Z��jm[��df 

k ]j
df

0,512 1
K ������ ������

232 66,58

§ ·
 � �  ¨ ¸

© ¹
 [_a ]j

df
1,4728

K ������
66,58

   

2.3 AZjZ[hlgZy� ieZlZ� \h^bl_e_c� ih�
k^_evguf�jZkp_gdZf��jm[� 

k^�k ]j�
ai 0,0254 1,1 354,96 9,9176S  � �   

� �k^�[_a ]j�
ai 0,0221 1,1 716,92 354,96

8,7992

S  � � �  

 
 

2.4 AZjZ[hlgZy� ieZlZ� aZ� ih^]hlh\b�
l_evgh-aZdexqbl_evgh_�\j_fy��jm[� 

± i�a
ai 1,4728 1,1 0,417 0,6756S  � �   

2.5 AZjZ[hlgZy� ieZlZ� aZ� ih^Zqm� ih�
^\b`gh]h�khklZ\Z�aZdZaqbdm��jm[� 

± i
ai 1,4728 1,1 0,105 0,1701S  � �   

2.6 >hieZlZ� \� jZaf_j_�� ij_^mkfhl�
j_gghf�dhgljZdlhf��jm[� d�k ]j�

ai 1,4728 0,15 6,115 1,3509S  � �   
�

�

d�[_a ]j�
ai 1,4728 0,15 5,363 0,417

0,105 1,3001

S  � � � �

�  
 

2.7 H[sZy�kmffZ�aZjZ[hlghc�ieZlu�
\h^bl_e_c, jm[� � �\�k ]j�

ai 9,9176 1,3509 1,4 15,7759S  � �   
�

�

\�[_a ]j�
ai 8,7992 0,6756 0,1701

1,3001 1,4 15,323

S  � � �

� �  
 

2.8 AZjZ[hlgZy� ieZlZ� j_fhglguo� b�
\kihfh]Zl_evguo�jZ[hqbo, jm[� j�k ]j�

ai
287,77 195 0,22 354,96

25,6563
170,8 1000

S
� �

 �   
j�[_a ]j�
ai

287,77 195 0,22 716,92 354,96

170,8 1000

26,1623

S
� � �

 �  

 

 

����AZjZ[hlgZy�ieZlZ�kem`Zsbo��jm[� k�k ]j�
ai 15,7759 0,9 14,1983S  �   k�[_a ]j�

ai 15,323 0,9 13,7907S  �   
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HdhgqZgb_ lZ[ebpu 4.3 

JZkq_lguc iZjZf_lj 
JZkq_l�iZjZf_ljZ�ijb�ijh[_]_ 

k�]jmahf [_a�]jmaZ 
2.10 Blh]h\Zy� \_ebqbgZ� aZljZl� gZ�
hieZlm�ljm^Z aZ�h^gm�kf_gm�jZ[hlu, 
jm[� 

k ]j
ai 15,7759 25,6563 14,1983 55,6305S  � �   [_a ]j

ai 15,323 26,1623 13,7907 55,276S  � �   

3 Hlqbke_gby� gZ� khpbZevgu_� gm`�
^u��jm[� 

k ]j
hkk

55,6305 (34 0,6)
19,2482

100
S

� �
   [_a ]j

hkk
55,276 (34 0,6)

19,1255
100

S
� �

   

4 AZljZlu�gZ�lhieb\h 
4.1 Dhwnnbpb_gl� dhjj_dlbjh\db�
ebg_cguo�ghjf�jZkoh^Z�lhieb\Z l

1,05 3 0,85 27 1,0 115 1,05 85 1,05 2
1,002

3 27 115 85 2
D

� � � � � � � � �
  

� � � �
 

4.2 JZkoh^�lhieb\Z��e 

�

k ]j
l

23,6 1,3 2946,4
354,96 1,002

100 100

1,002 0 1,005 122,93

R
�§ � � � u¨

©
u � �  

 � �[_a ]j
l

23,6
716,92 354,96 1,002

100
1,005 86,02

R  � � � u

u  
 

4.3 Blh]h\u_� aZljZlu� gZ� lhieb\h, 
jm[� 

k ]j
l 122,93 1,55 190,5415S  �   [_a ]j

l 86,02 1,55 133,331S  �   

5 AZljZlu� gZ� kfZahqgu_� b� ^jm]b_�
wdkiemZlZpbhggu_�fZl_jbZeu��jm[� 

k ]j
kf

190,5415 11,28
21,4931

100
S

�
   [_a ]j

kf
133,331 11,28

15,0397
100

S
�

   

6 AZljZlu�gZ�j_fhgl�b�\hkklZgh\e_gb_�Z\lhfh[bevguo�rbg 
6.1 GhjfZ� baghkZ� Z\lhfh[bevguo�
rbg, % r

100000
1,09

131000 0,7
N   

�
 

6.2 Blh]h\u_� aZljZlu� gZ� j_fhgl� b�
\hkklZgh\e_gb_�rbg��jm[� 

k ]j
r

403 6 1,09 354,96
9,3554

100 1000
S

� �
 �   [_a ]j

r
403 6 1,09 716,92 354,96

9,5399
100 1000

S
� � �

 �   

7 AZljZlu�gZ�j_fhgl�b�l_ogbq_kdh_�
h[kem`b\Zgb_� ih^\b`gh]h� khklZ\Z, 
jm[� 

k ]j
j

33,0088 354,96 262,96
30,8105

1000 100
S

�
 �   

� �[_a ]j
j

33,0088 716,92 354,96

1000
262,96

31,4181
100

S
� �

 u

u  
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8 :fhjlbaZpbhggu_�hlqbke_gby�gZ�ihegh_�\hkklZgh\e_gb_�hkgh\guo�kj_^kl\ 
8.1 GhjfZlb\�hlqbke_gbc�gZ�ihegh_�
\hkklZgh\e_gb_� ih^\b`gh]h� khklZ�
\Z��jm[��df 

df
Z

19000
0,0317

600000
S    

8.2 :fhjlbaZpbhggu_� hlqbke_gby�
gZ� ihegh_� \hkklZgh\e_gb_� ih^\b`�
gh]h�khklZ\Z��jm[� 

k ]j
Z 0,0317 354,96 11,2522S  �   � �[_a ]j

Z 0,0317 716,92 354,96 11,4741S  � �   

8.3 :fhjlbaZpby ijhqbo� hkgh\guo�
kj_^kl\��jm[� 

k ]j
ik 11,2522 0,092 1,0352S  �   [_a ]j

ik 11,4741 0,092 1,0556S  �   

8.4 Blh]h\u_� ZfhjlbaZpbhggu_�
hlqbke_gby� gZ� ihegh_� \hkklZgh\e_�
gb_�hkgh\guo�kj_^kl\��jm[� 

k ]j
Zh 11,2522 1,0352 12,2874S  �   [_a ]j

Zh 11,4741 1,0556 12,5297S  �   

�� H[s_ohayckl\_ggu_ jZkoh^u, 
jm[� 

k ]j
hoj 15,7759 1,05 16,5647S  �   [_a ]j

hoj 15,323 1,05 16,0892S  �   

10 H[s_ijhba\h^kl\_ggu_� jZkoh�
^u��jm[� 

k ]j
hij 15,7759 0,78 12,3052S  �   [_a ]j

hij 15,323 0,78 11,9519S  �   

11 GZeh]b�b�ieZl_`b��jm[� Hl^_evghc�klZlv_c�ijyfuf�kq_lhf�g_�jZkkqblu\Zxlky 
12 H[sb_�aZljZlu��jm[� k ]j 55,6305 19,2482 190,5415 21,4931

9,3554 30,8205 12,2874 15,5647

12,3052 367,2447

S  � � � �

� � � � �

�  

 

[_a ]j 55,276 19,1255 133,331 15,0397

9,5399 31,4181 12,5297 16,0892

11,9519 304,301

S  � � � �

� � � � �

�  

 

13 IeZgh\Zy�ijb[uev��jm[� k ]j 367,2047 25
91,8112

100rP
�

   [_a ]j 304,3010 25
76,0753

100rP
�

   

14 Klhbfhklv�ijh[_]Z, jm[� k ]j
i 367,2447 91,8112 0 459,0559D  � �   [_a ]j

i 304,3010 76,0753 0 380,3763D  � �   
15 LZjbn�aZ���df�ijh[_]Z, jm[��df k ]j

df
459,0559

1,29
354,96

L    [_a ]j
df

380,3763
1,05

716,92 354,96
L   

�
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4���Ijbgylb_�j_r_gby�h�dhgdmj_glhkihkh[ghf�mjh\g_�lZjbnZ 
gZ�i_j_\hadm�]jmaZ�`_e_agh^hjh`guf�ljZgkihjlhf 

 
JZkkfhljbf� ijhp_kk� ijbgylby� j_r_gby� h� p_e_khh[jZaghklb� kgb`_gby�

`_e_agh^hjh`gh]h� ]jmah\h]h� lZjbnZ� ^h� mjh\gy� dhgdmjbjmxs_]h� \b^Z�
ljZgkihjlZ�^ey�mkeh\bc�ijbf_jZ�4.2. 
Klhbfhklv�Z\lhfh[bevghc�i_j_\hadb�iebl�`_e_ah[_lhgguo�fZkkhc�����l 

gZ� jZkklhygb_� ���� df� ih� blh]Zf� \uiheg_gguo� jZkq_lh\� khklZ\beZ�
���������jm[� aZ�\kx�iZjlbx�beb�15200,64 /184 82,6  jm[��l� 
IeZlZ� aZ� ZgZeh]bqgmx� i_j_\hadm� `_e_agh^hjh`guf� ljZgkihjlhf� gZ 

mgb\_jkZevghc ieZlnhjf_ i_j_\haqbdZ� fh`_l� [ulv� mklZgh\e_gZ� iml_f��
jZkkfhlj_gguf�\�imgdl_�� gZklhys_]h�ihkh[by��beb�gZ�hkgh\Zgbb�[15] [_a�
mq_lZ� dhwnnbpb_glh\�� aZ\bkysbo� hl� jh^Z� ]jmaZ�� jZkklhygby� i_j_\hadb� b�
bguo�nZdlhjh\��Kj_^gyy�klZlbq_kdZy�gZ]jmadZ�mgb\_jkZevghc�ieZlnhjfu�
ijb�i_j_\had_�iebl�`_e_ah[_lhgguo� kh]eZkgh�ijbeh`_gbx�: khklZ\ey_l�
��� l�� lh]^Z� ieZlZ� aZ� i_j_\hadm� h^gh]h� \Z]hgZ� kh]eZkgh� [15@� khklZ\bl 
544,15 73,35 182,4 799,9� �   jm[��\Z]��>ey�i_j_\hadb�aZ^Zggh]h�h[t_fZ�]jm�

aZ� ihlj_[m_lky� 184 / 49 3,76 4 |  \Z]hgZ�� lh]^Z� h[sZy� ieZlZ� [m^_l� jZ\gZ�

799,9 4 3199,6�   jm[��aZ�\kx�iZjlbx�beb� 3199,6 /184 17,39  jm[��l� 
KhihklZ\e_gb_�ihemq_gguo�j_amevlZlh\�iha\hey_l�k^_eZlv�\u\h^�h�dhg�

dmj_glhkihkh[ghklb� `_e_agh^hjh`guo� lZjbnh\� ih� hlghr_gbx� d� Z\lhfh�
[bevguf�^ey�aZ^Zgguo�mkeh\bc�  
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5 H;HKGH<:GB?�L:JBNGUO KL:<HD 
IJB�MKDHJ?GGHC�>HKL:<D?�=JMAH< 

 
Mkdhj_ggZy�^hklZ\dZ�]jmaZ�fh`_l�hkms_kl\eylvky�g_kdhevdbfb�kihkh[Z�

fb��aZ�kq_l�khdjZs_gby�\j_f_gb�h[jZ[hldb�gZ�klZgpbyo�hlijZ\e_gby��gZagZ�
q_gby�b�\�imlb�ke_^h\Zgby��iml_f�hlijZ\e_gby�]jmaZ�k�hl^_evguf�ehdhfhlb�
\hf� ih� \u^_e_gghc� gbld_� ]jZnbdZ� eb[h� ijb� ke_^h\Zgbb� \Z]hgZ� k�
iZkkZ`bjkdbf�ih_a^hf��JZkkfhljbf�i_j\u_�^\Z�kihkh[Z�[he__�ih^jh[gh� 

 
5���Hij_^_e_gb_�gZ^[Z\db�d�lZjbnm�aZ�mkdhj_ggmx�^hklZ\dm�]jmaZ 
\�khklZ\_�]jmah\h]h�ih_a^Z 

 
KlZ\dZ�ieZlu�aZ�khdjZs_gb_�kjhdZ�^hklZ\db�]jmaZ�fh`_l mklZgZ\eb\Zlv�

ky�\�\b^_�gZ^[Z\db�d�^_ckl\mxs_fm�lZjbnm��\���� 
mkd

^

I
G ����

I
 �                                             (5.1) 

]^_� mkdI  ± ^hihegbl_evgZy�ijh\hagZy�ieZlZ�aZ�mkdhj_ggh_�ijh^\b`_gb_�]jm-

aZ��jm[��\Z].; 

^I  ± ijh\hagZy�ieZlZ�ih�^_ckl\mxs_fm�lZjbnm��jm[��\Z]� 

>hihegbl_evgZy�ieZlZ� aZ� mkdhj_ggh_�ijh^\b`_gb_� ]jmaZ�gZoh^blky�ba�
\ujZ`_gby 

� �mkd gdh ^hI � �
100

R
? ? /

§ · � �¨ ¸
© ¹

                              (5.2) 

]^_� gdh?  ± ^hihegbl_evgu_� jZkoh^u� ih� gZqZevgh-dhg_qguf� hi_jZpbyf��

jm[�� \Z].; 

� �
gdh gdh

eqf fjgdh gdh
gdh

( )
,

i i
i

j j
j

S t e t
E S t

n n
 � �
¦

¦                      (5.3) 

gdh
iS  ± qZkh\Zy�jZkoh^gZy�klZ\dZ� �^Ze__� ± QJK��jZ[hlgbdZ�� aZgylh]h� i-c�

hi_jZpb_c��hlghkbfhc�gZ�]jmah\mx�hlijZ\dm��jm[��q� 
gdh gdh,i jt t  ± ijh^he`bl_evghklv�i-c b�j-c hi_jZpbc khhl\_lkl\_ggh��q� 

gdh
jS  ± QJK�jZ[hlgbdZ�� aZgylh]h� j-c�hi_jZpb_c��hlghkbfhc�gZ� ��hlijZ\�

e_gguc�\Z]hg��jm[��q� 
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eqfe  ± jZkoh^gZy�klZ\dZ�aZ�fZg_\jh\uc�ehdhfhlb\h-qZk��jm[�� 

fjt  ± aZljZlu�\j_f_gb�gZ�^hihegbl_evgmx�fZg_\jh\mx�jZ[hlm�ih�hl[hjm 

\Z]hgh\� k�ih\ur_gghc� l_ogbq_kdhc� gZ^_`ghklvx� b� ih� \g_hq_�
j_^ghfm�\dexq_gbx�\�[eb`Zcrbc�ih_a^��q� 

n ± dhebq_kl\h�\Z]hgh\�\�hlijZ\d_; 

^h?  ± m^_evgu_�^hihegbl_evgu_�jZkoh^u�ih�^\b`_gq_kdbf�hi_jZpbyf��

jm[��\Z]Âdf� 
lj lj i_j i_j

eqf i_j
^]i ^]i ^gp ^gp ^gph ^gph

dj gh^ lj i_j
^h

( ) ( )

,

k k l l
k l

S t S t e t
S t S t S t

L L L L L
E

n

�
� � � �

 

¦ ¦

  (5.4) 

^]i ^gp ^gph, ,S S S  ± QJK�khhl\_lkl\_ggh�^hjh`gh]h�b�ih_a^gh]h�^bki_lq_jh\ b�

^_`mjgh]h�ih�hl^_e_gbx��jm[��q� 

^]i ^gp ^gph, ,t t t  ± aZljZlu�\j_f_gb�khhl\_lkl\mxsbo�dZl_]hjbc�jZ[hlgbdh\ ih�

h[_ki_q_gbx�mkdhj_ggh]h�ijh^\b`_gby�\Z]hgh\��q� 
L  ± jZkklhygb_�i_j_\hadb��df� 

djL  ± kj_^gyy�^Zevghklv�ijh[_]Z�ih�h^ghfm�^bki_lq_jkdhfm�djm�

]m��df� 

gh^L  ± kj_^gyy�^Zevghklv�ijh[_]Z�ih�h^ghfm�hl^_e_gbx��df� 
lj
kS  ± QJK�jZ[hlgbdh\��aZgyluo�k-c�hi_jZpb_c��k\yaZgghc�k�mkdh�

j_gghc�h[jZ[hldhc�ih_a^Z�kh�kjhqguf�]jmahf�gZ�l_ogbq_�
kdhc�klZgpbb� ijhoh^bfhc�[_a�i_j_jZ[hldb��jm[��q� 

i_j
lS  ± QJK�jZ[hlgbdh\��aZgyluo� l-c�hi_jZpb_c�ih�mkdhj_gghc i_�

j_jZ[hld_�khklZ\Z�kh�kjhqguf�]jmahf��jm[��q� 
lj i_j,k lt t  ± ijh^he`bl_evghklv�mdZaZgguo�\ur_�hi_jZpbc�gZ�l_ogbq_�

kdbo�klZgpbyo��q� 

i_jt  ± aZljZlu�\j_f_gb�gZ�^hihegbl_evgmx�fZg_\jh\mx�jZ[hlm�ih�

kjhqghfm�\dexq_gbx�\Z]hgZ�\�ih_a^�gh\h]h�gZagZq_gby��q� 

ljL  ± kj_^g__� jZkklhygb_� ijh[_]Z� \Z]hgZ� f_`^m� l_ogbq_kdbfb�

klZgpbyfb�[_a�i_j_jZ[hldb��df� 

i_jL  ± kj_^g__� jZkklhygb_� ijh[_]Z� \Z]hgZ� f_`^m� l_ogbq_kdbfb�

klZgpbyfb�k�i_j_jZ[hldhc��df� 
L  ± jZkklhygb_�i_j_\hadb�]jmaZ��df� 
R  ± ghjfZlb\gZy�j_glZ[_evghklv���� 
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I_j_q_gv� b� ijh^he`bl_evghklv� hi_jZpbc�� ^hihegbl_evgh� \uihegy_fuo�
ijb�hj]ZgbaZpbb�mkdhj_ggh]h�ijhke_^h\Zgby�ih_a^Z��ijb\_^_g�\�lZ[ebp_�5.1. 
 

LZ[ebpZ�5.1 ± >hihegbl_evgu_�hi_jZpbb�ijb�hj]ZgbaZpbb�mkdhj_gguo�i_j_\hahd 

<b^�jZ[hl AZljZlu�
\j_f_gb��q Bkihegbl_ev F_klh 

bkiheg_gby 
Baf_jb�
l_ev 

Hj]ZgbaZpby� b� dhhj^bgZpby�
jZ[hl� ih� mkdhj_gghfm� hlijZ\�
e_gbx� kjhqgh]h� ]jmaZ�� dhg�
ljhev�aZ�bkiheg_gb_f 

1,00 GZqZevgbd� klZg�
pbb 

KlZgpby 
hlijZ\e_�
gby 

HlijZ\dZ 

<g_hq_j_^gh_� hnhjfe_gb_� i_-
j_\hahqguo� ^hdmf_glh\� k� \g_�
k_gb_f� ijbagZdh\� ^h]h\hjgh]h�
lZjbnZ 

0,20 Lh\Zjguc�dZkkbj HlijZ\dZ 

KjhqgZy� i_j_^ZqZ� ^hdmf_glh\�
ba�lh\Zjghc�dhglhju�\�klZgpb�
hgguc� l_ogheh]bq_kdbc� p_glj�
h[jZ[hldb� ih_a^guo� ^hdmf_g�
lh\��KLP� 

0,50 Dhff_jq_kdbc�
Z]_gl 

HlijZ\dZ 

KjhqgZy� ih^]hlh\dZ� ^hdmf_g�
lh\�� jZaf_s_gb_� bo� \� hl^_ev�
ghc�k_dpbb 

0,25 GZqZevgbd�KLP HlijZ\dZ 

Dhgljhev� aZ� ^hdmf_glZfb� b�
\dexq_gb_� \Z]hgh\� \� [eb`Zc�
rbc�ih_a^ 

0,40 Hi_jZlhj�KLP HlijZ\dZ 

<g_hq_j_^ghc�hkfhlj�\Z]hgh\ 0,25 Ijb_fhk^Zlqbd <Z]hg 
>hihegbl_evgZy� ijh\_jdZ� l_o-
gbq_kdh]h� khklhygby� b� hl[hj�
\Z]hgh\ ih\ur_gghc�gZ^_`gh�
klb 

0,50 Hkfhljsbd-j_-
fhglgbd�\Z]hgh\ 

<Z]hg 

>hihegbl_evgZy� fZg_\jh\Zy�
jZ[hlZ� ih� kjhqghfm� \dexq_�
gbx�\Z]hgh\�\�ih_a^ 

0,70 ± ± 

Hi_jZlb\gh_� ke_`_gb_� aZ� ijh�
^\b`_gb_f� ih_a^Z� kh� kjhqguf�
]jmahf��ijbgylb_�f_j�d�\Z]hgm��
h[_ki_q_gb_� k\h_\j_f_ggh]h�
\u\haZ�ehdhfhlb\guo�[jb]Z^�b�
bo�kf_gu 

0,50 >hjh`guc� ^bk�
i_lq_j MijZ\e_gb_�

`_e_aghc�
^hjh]b 

± 

1,00 Ih_a^ghc�^bki_l-
q_j 

± 

0,50 >_`mjguc� ih� hl-
^_e_gbx 

Hl^_e_gb_�
`_e_aghc�
^hjh]b 

± 

Dhgljhev� aZ� k\h_\j_f_gghc�
kf_ghc� ehdhfhlb\Z�� ehdhfh�
lb\ghc�[jb]Z^u�b�khdjZs_gb_f�
\j_f_gb� ijhklhy� ih_a^Z� gZ�
klZgpbb 

0,25 GZqZevgbd� klZg�
pbb L_ogbq_�

kdZy�klZg�
pby� 

ijhoh^bfZy�
[_a�i_j_jZ�
[hldb 

± 

Hj]ZgbaZpby�ijb_fZ�b�hlijZ\�
e_gby� ih_a^Z�� kf_gu� ehdhfh�
lb\Z�b�[jb]Z^u 

0,50 >_`mjguc� ih�
klZgpbb 

± 
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HdhgqZgb_�lZ[ebpu���� 

<b^�jZ[hl AZljZlu�
\j_f_gb��q Bkihegbl_ev F_klh 

bkiheg_gby 
Baf_jb�
l_ev 

Hj]ZgbaZpby� b� dhhj^bgZpby�
jZ[hl� ih� mkdhj_gghc� h[jZ[hl�
d_� \Z]hgh\� b� \g_hq_j_^ghfm�
\dexq_gbx� \� ih_a^� gh\h]h�
gZagZq_gby 

0,25 GZqZevgbd� klZg�
pbb 

L_ogbq_�
kdZy�klZg�
pby� 

ijhoh^bfZy 
k�i_j_jZ�
[hldhc 

± 

Dhgljhev� aZ� ihemq_gb_f�� h[�
jZ[hldhc� b� i_j_^Zq_c� ^hdm�
f_glh\ 

0,50 GZqZevgbd�KLP ± 

H[jZ[hldZ�^hdmf_glh\ 0,50 Hi_jZlhj�KLP ± 
>hihegbl_evgZy� fZg_\jh\Zy�
jZ[hlZ� ih� kjhqghfm� \dexq_�
gbx� \Z]hgh\� \� ih_a^� gh\h]h�
gZagZq_gby 

0,50 ± ± 

 
5.2 Hij_^_e_gb_�klZ\hd�ieZlu�ijb�i_j_\had_�kjhqghc�hlijZ\db 
k�hl^_evguf�ehdhfhlb\hf 

 
M\_ebq_gb_�fZjrjmlghc�kdhjhklb�fh`_l�^hklb]Zlvky�aZ�kq_l�i_j_\hadb�

]jmah\hc�hlijZ\db�k�hl^_evguf��ki_pbZevgh�\u^_e_gguf�ehdhfhlb\hf�`_�
e_aghc�^hjh]b��ke_^mxsbf�ih�kh[kl\_gghc�gbld_�]jZnbdZ� 
<�wlhf�kemqZ_�^hihegbl_evgh�d�ieZl_�ih�^_ckl\mxs_fm�lZjbnm�\abfZ_l�

ky�ieZlZ�aZ�dZ`^uc�ih_a^h-df� 
ehd
mkd ^ idfI I �L / �                                           (5.5) 

]^_� idfL  ± lZjbn�aZ�ih_a^h-df��hij_^_ey_fuc�ih�nhjfme_ 

idf idf 1 ,
100

R
L ?

§ · �¨ ¸
© ¹

                                        5.6) 

idf?  ± k_[_klhbfhklv�h^gh]h�ih_a^h-df��dhlhjZy�ijb�i_j_\hadZo�\�\Z]h�

gZo� i_j_\haqbdZ� hij_^_ey_lky� gZ� hkgh\Zgbb�f_lh^Z� _^bgbqguo�
jZkoh^guo�klZ\hd�ke_^mxsbf�h[jZahf� 

� � � �\q mkd eq [jq [j ml ml
idf \df mkd edf ldf

mq 10000

_ P P _ _ N _ 1
? H P P _ H

Q

� � � § ·
 � � � � � u¨ ¸

© ¹
 

� �� �e kl mkd ,J J P Pu � �                                                                            (5.7) 

\dfe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�\Z]hgh-dbehf_lj��jm[��\Z]Âdf� 

m  ± kj_^g__�dhebq_kl\h�\Z]hgh\�\�khklZ\_�ih_a^Z��\Z]�; 

mkdm  ± dhebq_kl\h�\Z]hgh\�\�kjhqghc�hlijZ\d_��i_j_\habfhc�k�hl^_evguf�

ehdhfhlb\hf��\Z]�� 

\qe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�\Z]hgh-qZk��jm[��\Z]Âq� 
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eqe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�ehdhfhlb\h-qZk��jm[��ehdÂq� 

[jqe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�[jb]Z^h-qZk�ih_a^guo�[jb]Z^��jm[�� 

[jb]Z^h-q� 

[jk  ± dhwnnbpb_gl��mqblu\Zxsbc�^hihegbl_evgh_�\j_fy�jZ[hlu�ih_a^�

ghc�[jb]Z^u�gZ�ijb_f�b�k^Zqm�ih_a^Z� 

mqQ  ± kj_^gyy�mqZkldh\Zy�kdhjhklv�^\b`_gby�ih_a^h\��df�q� 

edfe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�ehdhfhlb\h-dbehf_lj��jm[��ehdÂdf� 

mle  ± _^bgbqgZy� jZkoh^gZy� klZ\dZ� aZ� dbeh]jZff� mkeh\gh]h� lhieb\Z, 

jm[�� d]� 

mlN  ± ghjfZlb\guc�jZkoh^�mkeh\gh]h�lhieb\Z�\�jZkq_l_�gZ�������lhggh-

dbehf_ljh\�[jmllh��d]������ lÂdf� 

ldfe  ± _^bgbqgZy�jZkoh^gZy�klZ\dZ�aZ�lhggh-dbehf_lj�[jmllh��jm[��lÂdf� 

eP  ± fZkkZ�[jmllh�ehdhfhlb\Z��l� 

klP  ± kj_^gyy�klZlbq_kdZy�gZ]jmadZ�\Z]hgZ��l� 

NhjfmeZ��5����khhl\_lkl\m_l�jZkq_lm�ijb�l_ieh\hc�ly]_��<�kemqZ_ jZkq_�
lZ�ijb�we_dljbq_kdhc�ly]_�bkihevamxlky�khhl\_lkl\mxsb_�wlhfm�\b^m�ly]b�
_^bgbqgu_�jZkoh^gu_�klZ\db��klZlbklbq_kdb_�ihdZaZl_eb�b�ghjfZlb\�jZkoh�
^Z�we_dljhwg_j]bb� 
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6 J:KQ?L�J:AF?JH<�KDB>HD�K�L:JBNH< 
IJB�J:AEBQGUO�MKEH<BYO 

 
Kdb^dZ�k�lZjbnZ�fh`_l�[ulv�ij_^hklZ\e_gZ�aZ�kq_l� 
���jZagbpu�f_`^m�^hoh^Zfb�hl�lZjbnh\�b�^hoh^Zfb��jZkkqblZggufb�bk�

oh^y�ba�k_[_klhbfhklb�b�^himklbfh]h�mjh\gy�j_glZ[_evghklb; 
���kgb`_gby�k_[_klhbfhklb�ijb�m\_ebq_gbb�h[t_fZ�i_j_\hahd�]jmah\� 
���m\_ebq_gby�ijb[ueb��h[mkeh\e_gghc�jhklhf�h[t_fh\�i_j_\hahd� 
��� dhfi_gkZpbb� ]hkm^Zjkl\hf� qZklb� jZkoh^h\� �kh^_j`Zgb_� ihklhygguo�

mkljhckl\��ij_^hklZ\e_gb_�gZeh]h\uo�ev]hl�b�l��i��� 
JZaf_j�kdb^db�k�lZjbnZ�^ey�klbfmebjh\Zgby�m\_ebq_gby�h[t_fZ�i_j_\hahd�

ke_^m_l�jZkkqblu\Zlv�^ey�mkeh\bc�i_j_\hahd�\�l_q_gb_�hij_^_e_ggh]h�i_jbh�
^Z��gZijbf_j��]h^Z���Bkoh^gufb�^Zggufb�^ey�mklZgh\e_gby�jZaf_jZ�kdb^db�\�
aZ\bkbfhklb�hl�h[t_fZ�ij_^ty\e_ggh]h�d�i_j_\had_�]jmaZ�y\eyxlky� 

± \_ebqbgZ�ijh\haghc�ieZlu�kh]eZkgh�^_ckl\mxsbf�lZjbnguf�klZ\dZf 

l(K ��  
± \_ebqbgZ�ihklhygguo�b�i_j_f_gguo�aZljZl��k\yaZgguo�k�i_j_\hadZfb�\�

[Zah\hf�]h^m� 
± mjh\_gv� j_glZ[_evghklb� ]jmah\uo� i_j_\hahd� gZ� ieZgh\uc� i_jbh^�

( /100),r R  Z�lZd`_�mjh\_gv�j_glZ[_evghklb��keh`b\rbcky�\�[Zah\hf�i_�

jbh^_�b�mql_gguc�ijb�jZkq_l_�[Zah\hc�lZjbnghc�klZ\db� [ [( /100).r R  
Ijb� hij_^_e_gbb� kdb^db� k� lZjbnZ� \hafh`gu� ke_^mxsb_� \ZjbZglu� ba�

f_g_gby�]jmahh[hjhlZ�\�ieZgh\hf�i_jbh^_�ih�hlghr_gbx�d�[Zah\hfm��m\_�
ebqb\Z_lky��mf_gvrZ_lky��hklZ_lky�ihklhygguf��Ijb�wlhf�lZjbn�\�jZkq_lZo�
fh`_l�[ulv� aZ^Zg�beb�jZkkqblu\Zlvky�� Z� k_[_klhbfhklv�fh`_l�jZkkfZljb�
\Zlvky�dZd�ihegZy��lZd�b�lhevdh�__�aZ\bkysZy�qZklv� 

 
6.��JZkq_l�jZaf_jZ�kdb^db�k�lZjbnZ�ijb�ihklhygghf�h[t_f_�i_j_\hahd 

 
JZkkfhljbf�g_kdhevdh�kblmZpbc� 
Z��lZjbn�aZ^Zg, k_[_klhbfhklv�ihegZy. <�wlhf�kemqZ_�k_[_klhbfhklv�\�

ieZgh\hf�i_jbh^_� iK  jZ\gZ�k_[_klhbfhklb�\�[Zah\hf�i_jbh^_� [K �  lZd�dZd�
h[t_f�i_j_\hahd�g_�baf_gy_lky� 

>himklbfZy�lZjbngZy�klZ\dZ�\�ieZgh\hf�i_jbh^_� ^hi
lK  bkoh^y�ba�aZ^Zg�

gh]h�mjh\gy�j_glZ[_evghklb�[m^_l�hij_^_eylvky�ih�nhjfme_ 
^hi
l [K K �� ��r �                                              (6.1) 
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AZ^ZggZy� lZjbngZy� klZ\dZ�\�[Zah\hf�i_jbh^_� a
lK  g_� aZ\bkbl�hl�h[t_fZ�

i_j_\hahd�]jmah\��<�k\yab�k�wlbf��_keb� a ^hi
l lK K �!  lh�fh`gh�ij_^hklZ\blv�

kdb^dm�\�jZaf_j_ 
a ^hi

[l l
a a
l l

K �� �K K
1 ;

K K

r
S

��
  �                                    (6.2) 

[��lZjbn�jZkkqblu\Z_lky, k_[_klhbfhklv�ihegZy. >himklbfZy�lZjbn�
gZy�klZ\dZ�\�ieZgh\hf�i_jbh^_�hij_^_ey_lky�ih�nhjfme_� �6�����Z�jZkq_lgh_�

agZq_gb_�lZjbnZ�\�[Zah\hf�i_jbh^_� j
lK  \�wlhf�kemqZ_�hij_^_ey_lky�ih�nhj�

fme_ 
j
l [ [K K �� ��r �                                             (6.3) 

Kdb^dZ�k�lZjbnZ�\�^heyo�_^bgbp 
j ^hi
l l

j
[l

K K 1
1 ;

1K

r
S

r

� �
  �

�
                                    (6.4) 

\��lZjbn�aZ^Zg, dhfi_gkbjm_lky�lhevdh�aZ\bkysZy�qZklv�k_[_klhbfh�
klb�[_a�ijb[ueb. <�^Zgghc�kblmZpbb�^himklbfZy�^hoh^gZy�klZ\dZ�`_e_aghc�
^hjh]b 

^hi
l [ aK K � �                                                (6.5) 

]^_� a�  ± ^hey�aZ\bkysbo�jZkoh^h\� 

Kdb^dZ�gZoh^blky�ba�khhlghr_gby 
a ^hi ^hi
l l l

a a
l l

K K K
1 ;

K K
S

�
  �                                      (6.6) 

]�� lZjbn� jZkkqblu\Z_lky, dhfi_gkbjm_lky� lhevdh� aZ\bkysZy� qZklv�
k_[_klhbfhklb�[_a�ijb[ueb. JZkq_lgh_�agZq_gb_�lZjbnZ�\�[Zah\hf�i_jbh^_�
b�^himklbfZy�^hoh^gZy�klZ\dZ�\�ieZgh\hf�i_jbh^_�hij_^_eyxlky� khhl\_l�
kl\_ggh�ih�nhjfmeZf��6����b��6�����Z�kdb^dZ�k�lZjbnZ�hij_^_ey_lky�ba�khhl�
ghr_gby 

j ^hi
[ al l

j
l

1 �K K
.

1K [

r
S

r

� ��
  

�
                                   (6.7) 

 
6���MklZgh\e_gb_�kdb^db�k�lZjbnZ�ijb�m\_ebq_gbb�h[t_fZ�i_j_\hahd 
 
>ey�kjZ\g_gby�jZkkfhljbf�l_�`_�kblmZpbb��qlh�b�\�i. 6.1: 
Z��lZjbn�aZ^Zg, k_[_klhbfhklv�ihegZy. <�^Zgghc�kblmZpbb�ij_^iheZ]Z�

_lky��qlh�k_[_klhbfhklv�\�ieZgh\hf�i_jbh^_� iK  hlebqZ_lky�hl�k_[_klhbfh�

klb�\�[Zah\hf�i_jbh^_� [K  \\b^m�baf_g_gby�h[t_fZ�i_j_\hahd� 
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K_[_klhbfhklv�\�ieZgh\hf�i_jbh^_�ijb�baf_gb\r_fky�h[t_f_�i_j_\hahd�
[m^_l�hij_^_eylvky ih�nhjfme_ 

i [ a
1

K K � � � �
1 k

ª º§ · � �¨ ¸« »�© ¹¬ ¼
                                    (6.8) 

]^_�k ± baf_g_gb_�h[t_fZ�i_j_\hahd�\�^heyo�_^bgbpu� 
>himklbfh_� agZq_gb_� lZjbnghc� klZ\db� \� ieZgh\hf� i_jbh^_� k� mq_lhf�

j_glZ[_evghklb�gZoh^blky�ih�nhjfme_ 

� � � �^hi
l i [ a

1
K K � K � � � � �

1
r r

k

ª º§ · �  � � �¨ ¸« »�© ¹¬ ¼
                 (6.9) 

Lh]^Z�kdb^dZ�k�lZjbnZ�gZoh^blky�ba�khhlghr_gby 

� �
� �

a ^hi
a[l l

a a
l l

1 1 �KK K
 1 1 ;

1K K

k
S r

k

§ ·� ��
  � �¨ ¸¨ ¸�© ¹

               (6.10) 

[��lZjbn�jZkkqblu\Z_lky, k_[_klhbfhklv�ihegZy. JZkq_lgh_�agZq_gb_�
lZjbnZ��bkoh^y�ba�[Zah\hc�k_[_klhbfhklb��hij_^_ey_lky�ih�nhjfme_��6�����Z�
^himklbfh_�agZq_gb_�lZjbnghc�klZ\db�\�ieZgh\hf�i_jbh^_�k�mq_lhf�baf_�
g_gby�h[t_fh\�i_j_\hahd�± ih�nhjfme_� �6�����Lh]^Z�kdb^dZ�k�lZjbnZ�[m^_l�
jZkkqblu\Zlvky�ke_^mxsbf�h[jZahf� 

� �j ^hi
al l

j
[l

1 1 �K K 1
 1 ;

1 1K

k r
S

k r

� �� �
  �

� �
                    (6.11) 

\��lZjbn�aZ^Zg, dhfi_gkbjm_lky�lhevdh�aZ\bkysZy�qZklv�k_[_klhbfhklb�
[_a�ijb[ueb��K�m\_ebq_gb_f�h[t_fZ�i_j_\hahd�ijb�ihklhygguo�jZkoh^Zo�aZ�
\bkysZy� qZklv� k_[_klhbfhklb� i_j_\hadb� ]jmah\� kgb`Z_lky�� >himklbfZy� lZ�
jbngZy�klZ\dZ�ijb�baf_g_gbb�h[t_fh\�b�dhfi_gkZpbb lhevdh�aZ\bkys_c�qZ�
klb�k_[_klhbfhklb�[m^_l�jZkkqblu\Zlvky�ih�nhjfme_ 

^hi
l i a [ a a

1
K K � K � � � � �

1 k

ª º§ ·  � �¨ ¸« »�© ¹¬ ¼
                      (6.12) 

Kdb^dZ�k�lZjbnZ�\�wlhf�kemqZ_�gZoh^blky�ba�khhlghr_gby��6.6); 
]��lZjbn�jZkkqblu\Z_lky, dhfi_gkbjm_lky�lhevdh�aZ\bkysZy�qZklv�k_�

[_klhbfhklb�[_a�ijb[ueb. JZkq_lgh_� agZq_gb_�lZjbnZ�\�[Zah\hf�i_jbh^_�b�
^himklbfZy�^hoh^gZy�klZ\dZ�\�ieZgh\hf�i_jbh^_�hij_^_eyxlky�khhl\_lkl\_g�
gh�ih�nhjfmeZf��6����b��6������Z�nhjfmeZ�^ey�jZkq_lZ�kdb^db�k�lZjbnZ�ijbf_l�
\b^ 

� �j ^hi
a al l

j
[l

1 1 � �K K
 1 .

1 1K

k
S

k r

§ ·� ��
  �¨ ¸¨ ¸� �© ¹

                     (6.13) 
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7 J:KQ?L�KDB>DB�K�L:JBN:�IJB�I?J?<HAD?�=JMAH< 
HLIJ:<BL?EVKDBFB�F:JRJML:FB 

 
>Zgguc� \b^� kdb^hd� ijbf_gy_lky� gZ� `_e_aguo� ^hjh]Zo� fgh]bo� kljZg��

ijbq_f� jZaf_j� bo� g_h^bgZdh\��GZijbf_j�� \h�NjZgpbb� jZaf_j� kdb^db� kh�
klZ\ey_l�hl�����^h���������\�=_jfZgbb�± hl���^h������\�aZ\bkbfhklb�hl�fZkku�
g_llh�fZjrjmlghc�hlijZ\db�b�hl�aZjZg__�h]h\hj_ggh]h�dhebq_kl\Z�b�j_]m�
eyjghklb� nhjfbjh\Zgby� fZjrjmlh\�� GZb[hevrbc� jZaf_j� kdb^db� ij_^h�
klZ\ey_lky� ijb� _`_^g_\ghf� ij_^ty\e_gbb� ]jmaZ� d� i_j_\had_� \� knhjfbjh�
\Zgghf� fZjrjml_�� <� KR:� jZaf_ju� kdb^hd� kh]eZkh\u\Zxlky� hl^_evgh� k�
dZ`^uf�]jmahhlijZ\bl_e_f�\�dhgljZdlZo� 
>ey� fgh]bo� fZkkh\uo� ]jmah\� fZjrjmlbaZpby� y\ey_lky� ©ghjfZevgufª�

kihkh[hf�hj]ZgbaZpbb�i_j_\hahd�b�ijbf_gy_lky�ihklhyggh��<�wlbo�mkeh\byo�
kdb^dm� ke_^m_l� ij_^hklZ\eylv� aZ� ^hihegbl_evgh� knhjfbjh\Zggu_� ijyfu_�
fZjrjmlu�� Djhf_� lh]h�� khdjZs_gb_� jZkoh^h\� ^ey� h[hkgh\Zgby� jZaf_jZ�
kdb^db�gZb[he__�ijZ\bevgh�jZkkqblu\Zlv�bkoh^y�ba�dhgdj_lguo�mkeh\bc�b�
l_ogheh]bb�dZd�fZjrjmlguo��lZd�b�g_fZjrjmlguo�i_j_\hahd� 
FZdkbfZevgh� ^himklbfZy� \_ebqbgZ� kdb^db� k� lZjbnZ�� ��� gZoh^blky� ba�

khhlghr_gby 

l l l? � & F�S R ' �                                          (7.1) 

]^_� l?'  ± khdjZs_gb_� wdkiemZlZpbhgguo� jZkoh^h\� \� qZklb�� hlghkbfhc� gZ�
lZjbn, \� j_amevlZl_� fZjrjmlbaZpbb� \� jZkq_l_� gZ� h^bg� \Z]hg�
fZjrjmlgh]h�ih_a^Z��^_g��_^��\Z]�; 

lC  ± ijh\hagZy�ieZlZ�ih�iheghfm�lZjbnm��^_g��_^��\Z]�� 

F  ± g_mklhcdZ aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ��hij_^_ey_fZy dZd�kj_^�
gbc�ijhp_gl�hl�h[s_c�ijhkjhqdb� 

<ujZ`_gb_�^ey� l?'  bf__l�\b^ 

l i \ mi m\ ^ i_j ie? ? ? ? ? ? ? ? �'  ' �' �' �' �' �' �'               (7.2) 

]^_� i \? � ?' '  ± khdjZs_gb_�wdkiemZlZpbhgguo�jZkoh^h\�gZ�klZgpbb�ijbfudZ�
gby�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��gZ� dhlh�
jhf� hkms_kl\ey_lky� ih]jmadZ b� ijbfudZgb_ imlb� \u]jmadb�
khhl\_lkl\_ggh� 

mi�m\�?'  ± khdjZs_gb_�jZkoh^h\�\�k\yab�k�mf_gvr_gb_f�dhebq_kl\Z�k[hj�

guo��\u\haguo��ih_a^h\�khhl\_lkl\_ggh�gZ�mqZkldZo�ih]jmadb�
b�\u]jmadb� 
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^?'  ± khdjZs_gb_�jZkoh^h\�gZ�l_ogbq_kdbo�klZgpbyo�\�imlb�ke_^h�

\Zgby�fZjrjmlZ� 

i_j?'  ± m\_ebq_gb_� jZkoh^h\� \� k\yab� k� ^hihegbl_evghc� fZg_\jh\hc�

jZ[hlhc�gZ�klZgpbyo�i_j_ehfZ�\_kh\uo�ghjf�fZjrjmlZ� 

ie?'  ± ieZlZ�aZ�ihevah\Zgb_�\Z]hgZfb�^jm]bo�`_e_aguo�^hjh]� 

<_ebqbgZ� i?'  hij_^_ey_lky�\�aZ\bkbfhklb�hl�l_ogheh]bq_kdbo�hkh[_g�
ghkl_c� 
Z��klZgpby�ijbfudZgby�y\ey_lky�ijhf_`mlhqghc b�hlijZ\db�\u\haylky�

gZ�[eb`Zcrmx�l_ogbq_kdmx�klZgpbx�k[hjgufb�ih_a^Zfb��<�wlhf�kemqZ_ 
i_j f i_j

i i_j n f j i_j ijbp ijbp eqfn? � � � � � � �
j j j

t m t m t m t m e'  � � �            (7.3) 

]^_� i_jnt  ± aZljZlu�\j_f_gb��ijboh^ysb_ky�gZ�fZg_\jh\mx�jZ[hlm�ijb�nhj�

fbjh\Zgbb� i_j_^Zqb� �i_j_^Zlhqgh]h� ih_a^Z�� k� imlb g_h[s_]h�
ihevah\Zgby gZ�klZgpbx�ijbfudZgby��q� 

i_j j
m  ± dhebq_kl\h� \Z]hgh\�fZjrjmlbabjm_fh]h� gZagZq_gby� \� i_j_^Zq_�

�ijb�mkeh\bb�g_fZjrjmlghc�hlijZ\db�� 
f
nt  ± aZljZlu�\j_f_gb�gZ�nhjfbjh\Zgb_�fZjrjmlZ��q� 

fm  ± khklZ\�fZjrjmlgh]h�ih_a^Z��\Z]�� 
i_j
jt  ± aZljZlu�\j_f_gb�gZ�jZknhjfbjh\Zgb_�i_j_^Zqb��q� 

ijbpt  ± aZljZlu�\j_f_gb�gZ�h^gm�ijbp_idm�d�k[hjghfm�ih_a^m��q� 

ijbp j
m  ± kj_^gyy� \_ebqbgZ� ]jmiiu�\Z]hgh\�fZjrjmlbabjm_fh]h�gZagZq_�

gby��ijbp_iey_fh]h�d�k[hjghfm�ih_a^m��\Z]�� 

eqfe  ± jZkoh^gZy�klZ\dZ�gZ���ehdhfhlb\h-qZk�fZg_\jh\hc�jZ[hlu��^_g��_^�� 
[��klZgpby�ijbfudZgby�y\ey_lky�l_ogbq_kdhc��Lh]^Z 

i_j f i_j l
i i_j n f j i_j n l eqfn? � � � � � � �

j j
t m t m t m t m e'  � � �                 (7.4) 

l
nt  ± kj_^g__�\j_fy�nhjfbjh\Zgby�g_fZjrjmlgh]h�ih_a^Z�gZ�^Zgghc�l_o�

gbq_kdhc�klZgpbb��q� 

lm  ± kj_^gbc�khklZ\�g_fZjrjmlgh]h�ih_a^Z��\Z]� 

AgZq_gb_� \?'  gZoh^blky�\� aZ\bkbfhklb�hl�klZgpbb�ijbfudZgby�`_e_a�
gh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby: 
Z��klZgpby�ijbfudZgby�y\ey_lky�ijhf_`mlhqghc��<�wlhf�kemqZ_� 
± ijb�ijb[ulbb�g_fZjrjmlguo�hlijZ\hd�\�k[hjguo�ih_a^Zo 

\ hlp eqf hlp? � �
j

t e m'                                         (7.5) 

]^_� hlpt  ± ijh^he`bl_evghklv�fZg_\jh\hc�jZ[hlu�gZ�h^gm�hlp_idm�]jmiiu�

\Z]hgh\��q� 
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hlp j
m  ± kj_^gyy�\_ebqbgZ�]jmiiu�\Z]hgh\�fZjrjmlbabjm_fh]h�gZagZq_gby��

hlp_iey_fhc�hl k[hjgh]h�ih_a^Z��\Z]�� 
± ijb�ijb[ulbb�g_fZjrjmlguo�hlijZ\hd� \� \u\haguo�ih_a^Zo��jZknhj�

fbjh\u\Z_fuo�gZ�klZgpbb�\u]jmadb� 
\

\ j eqf \? � �t e m'                                            (7.6) 

\
jt  ± \j_fy�jZknhjfbjh\Zgby�\u\hagh]h�ih_a^Z�gZ�^Zgghc�klZgpbb��q� 

[��klZgpby�ijbfudZgby�y\ey_lky�l_ogbq_kdhc: 
l

\ j eqf l? � �t e m'                                            (7.7) 

l
jt  ± kj_^g__�\j_fy�jZknhjfbjh\Zgby�g_fZjrjmlgh]h�ih_a^Z�gZ�^Zgghc 

l_ogbq_kdhc�klZgpbb��q� 
?keb�gZ�mqZkld_�g_l�h^bghqgh]h�ijh[_]Z�ehdhfhlb\h\��\_ebqbgZ� mi�m\�?'  

gZoh^blky�ba�khhlghr_gby 

mi�m\� k[ k[ f f [jq eqf k[ f edf? �L � L � �� � � � � � �m m e e L m L m ec c'  � � � �       (7.8) 

]^_� k[L  ± h[s__�\j_fy�^\b`_gby�k[hjgh]h�beb�\u\hagh]h�ih_a^Z�ih�\k_fm�
mqZkldm��q� 

k[m  ± dhebq_kl\h�\Z]hgh\�\�k[hjghf�beb�\u\haghf�ih_a^_��\Z]�� 

fLc  ± h[s__�\j_fy�^\b`_gby�k[hjgh]h�beb�\u\hagh]h�ih_a^Z�^ey�fZjr�
jmlZ hl�klZgpbb�ih]jmadb�^h�i_j\hc�l_ogbq_kdhc�klZgpbb��hl�l_o�
gbq_kdhc�klZgpbb�^h�klZgpbb�\u]jmadb���q� 

[jqe  ± jZkoh^gZy�klZ\dZ�aZ���qZk�jZ[hlu�ih_a^guo�ehdhfhlb\guo�[jb]Z^��

^_g��_^�� 

eqfe  ± jZkoh^gZy�klZ\dZ�aZ���qZk�jZ[hlu�ehdhfhlb\Z��^_g��_^�� 
L  ± ijhly`_gghklv�\k_]h�mqZkldZ��df� 

Lc  ± jZkklhygb_�hl�klZgpbb�ih]jmadb�^h�i_j\hc�l_ogbq_kdhc�klZgpbb�
�beb�hl�l_ogbq_kdhc�klZgpbb�^h�klZgpbb�\u]jmadb���df� 

edfe  ± jZkoh^gZy�klZ\dZ�aZ���ehdhfhlb\h-dbehf_lj�f_`ih_a^gh]h�ijh[_�
]Z�ih_a^guo�ehdhfhlb\h\��^_g��_^� 

AgZq_gb_� ^?'  gZoh^blky�ih�nhjfme_ 

jn
^ eqf

1
? �

n i

i i

t
e

m 
'  ¦                                        (7.9) 

]^_� n  ± dhebq_kl\h�ihimlguo�l_ogbq_kdbo�klZgpbc��]^_�jZknhjfbjh\u\Zxl�
ky�khklZ\u k�^Zggufb�\Z]hgZfb� 

jnit  ± kj_^gyy� ijh^he`bl_evghklv� fZg_\jh\hc� jZ[hlu� ih� jZknhjfbjh\Z�

gbx-nhjfbjh\Zgbx�khklZ\Z�gZ�i-c�ihimlghc�l_ogbq_kdhc�klZgpbb��q� 

im  ± kj_^gbc�khklZ\�i_j_jZ[Zlu\Z_fh]h�ih_a^Z�gZ�i-c�klZgpbb� 
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<_ebqbgZ� i_j?'  hij_^_ey_lky�ba�mjZ\g_gby 

i_j
i_j eqf

1 f

? �
k i

i

t
e

m 
'  ¦                                       (7.10) 

]^_� i_jit  ± ijh^he`bl_evghklv�fZg_\jh\hc� jZ[hlu� ih� baf_g_gbx� \_kh\hc�

ghjfu�gZ�k-c�klZgpbb��q� 
Kh]eZkgh�i� ����MklZ\Z�`_e_agh^hjh`gh]h�ljZgkihjlZ�h[s_]h�ihevah\Z�

gby�[16] aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ�`_e_agZy�^hjh]Z�mieZqb\Z_l�ihemqZl_�
ex�g_mklhcdm�\�jZaf_j_�����hl�ijh\haghc�ieZlu aZ�dZ`^uc�^_gv�ijhkjhqdb��
gh�g_�[he__������ijh\haghc�ieZlu� 
GhjfZlb\guc� kjhd� ^hklZ\db� \� khhl\_lkl\bb� k� KF=K� hij_^_ey_lky� ih�

nhjfme_ 

ghjf ^hiL � � �L tQ � �¦                                  (7.11) 

]^_�Q  ± ghjfZlb\gZy�kdhjhklv�^hklZ\db�]jmaZ�� 200Q   df�kml� 

^hit¦  ± ijhqb_�\b^u�ghjfZlb\guo�aZ^_j`_d��\uiheg_gb_�lZfh`_gguo�b�^jm]bo�

ijZ\be��baf_g_gb_�^h]h\hjZ�i_j_\hadb�b�^j���� ^hi 12t  ¦  q������kml�� 

Kjhd�^hklZ\db�]jmaZ�y\ey_lky�ghjfZevgh�jZkij_^_e_gghc�kemqZcghc�\_eb�
qbghc��>ey ghjfZevgh]h�aZdhgZ�jZkij_^_e_gby�fZdkbfZevguc�kjhd�^hklZ\db�
]jmaZ�hij_^_ey_lky�ba�khhlghr_gby� max ghjfL L �1� �  ]^_� 1  ± kj_^g__�d\Z^jZ�

lbq_kdh_� hldehg_gb_� hl� ghjfZlb\gh]h� kjhdZ� ^hklZ\db�� ghjf1 ���L �  Ihke_�

ij_h[jZah\Zgbc�ihemqbf� max ghjfL �L|  �jbkmghd�7.1). 

 

1J 2J 3J 4J 5J

�L�f

^LLghjf�����+1     +2     +3    +4    +5
 

Jbkmghd�7.1 ± Iehlghklv�nmgdpbb�jZkij_^_e_gby�kjhdZ�^hklZ\db�]jmaZ 

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

www.adultpdf.com


73 
 

>ey�\uqbke_gby�kj_^g_]h�\j_f_gb�ijhkjhqdb�g_h[oh^bfh�gZclb�\_jhylgh�
klb� iP  ijhkjhqdb�gZ� 1...5i   kmlhd��l� _��ihiZ^Zgby�kjhdZ�^hklZ\db�\�hij_^_�

e_gguc� bgl_j\Ze� \hafh`guo� agZq_gbc�� gZijbf_j�� \� bgl_j\Ze� ghjf(L �  

ghjfL ���� ghjf ghjf(L �� L ��� �  b�l� ^��<ujZabf�\_jhylghklv�ihiZ^Zgby�kjhdZ�

^hklZ\db�gZ�mqZklhd�q_j_a�klZg^Zjlgmx�nmgdpbx�jZkij_^_e_gby�N� ��it  khhl�
\_lkl\mxsmx� ijhkl_cr_fm� ghjfZevghfm� aZdhgm� b� k� ihfhsvx� agZq_gbc�
nmgdpbb�N� �it  ijb� ( )/1it x m �  gZc^_f�khhl\_lkl\mxsb_�\_jhylghklb��AgZy�
\_jhylghklb� ijhkjhqdb� gZ� hij_^_e_ggh_� dhebq_kl\h� kmlhd�� jZkkqblu\Z_lky�
kj_^g__�agZq_gb_�g_mklhcdb�aZ�ijhkjhqdm��\ujZ`_ggh_�\�ijhp_glZo� 

Ijbf_j 7.1. JZkkqblZlv� kdb^dm� k� lZjbnZ� aZ� hlijZ\bl_evkdmx�fZjrjmlbaZpbx�
�jZg__�\Z]hgu�i_j_\habebkv�g_�\�fZjrjmlguo�ih_a^Zo�� 

I_j_\hadZ� fZjrjmlbabjm_lky� gZ� jZkklhygb_ 880L   df�� Ih]jmadZ� b� \u]jmadZ�
hkms_kl\eyxlky�gZ�ih^t_a^guo�imlyo��h[kem`b\Z_fuo�ehdhfhlb\hf�`_e_aghc�^hjh]b��
Dhebq_kl\h� \Z]hgh\� \� ]jmii_� ijb� g_fZjrjmlghc� hlijZ\d_ i_j 20m   \Z]��� khklZ\�

fZjrjmlgh]h� ih_a^Z� f 60m   \Z]., l f.m m  KlZgpbb� ijbfudZgby� iml_c g_h[s_]h�

ihevah\Zgby ih]jmadb� b� \u]jmadb� y\eyxlky� l_ogbq_kdbfb�� ijh^he`bl_evghklb� \u�
iheg_gby�fZg_\jh\hc�jZ[hlu�khklZ\eyxl��gZ�nhjfbjh\Zgb_�i_j_^Zqb�k�imlb g_h[s_]h�

ihevah\Zgby gZ�klZgpbx�ijbfudZgby� i_j
n 0,17t   q��gZ�ijbp_idm ]jmiiu�d�k[hjghfm�

ih_a^m� ijbp 0,2t   q�� gZ�nhjfbjh\Zgb_�fZjrjmlZ� f
n 0,7t   q� i_j

j 0,2t   q�� l
j 1t   q� 

FZg_\jh\Zy� jZ[hlZ� \uihegy_lky� ehdhfhlb\hf� `_e_aghc� ^hjh]b�� ijbp i_j;m m  

eqf 92e   ^_g��_^��ehdÂq��G_fZjrjmlgZy�hlijZ\dZ�ijhoh^bl�^\_�i_j_jZ[hldb�gZ�l_ogb�

q_kdbo�klZgpbyo�± h^gm�ih�[_a]hjhqghc� jn( 1 q�t   b�h^gm�gZ�]hjhqghc� jn( 0,5 q��t   

Kj_^gyy�lZjbngZy�klZ\dZ� lK ����  ^_g��_^��\Z]���j_glZ[_evghklv�]jmah\hc�i_j_�

\hadb ± 20 % ( 1,2).R   
J _ r _ g b _ . 
KhdjZs_gb_� wdkiemZlZpbhgguo� jZkoh^h\� �\� qZklb�� hlghkbfhc� gZ� lZjbn�� \� j_�

amevlZl_�fZjrjmlbaZpbb�\�jZkq_l_�gZ�h^bg�fZjrjmlguc�\Z]hg�^ey�mkeh\bc�;_ehjmk�
kdhc�`_e_aghc�^hjh]b�ijhba\h^blky�ihwlZigh� 

1��khdjZs_gb_�wdkiemZlZpbhgguo�jZkoh^h\�gZ�l_ogbq_kdhc�klZgpbb�ijbfudZgby�
imlb g_h[s_]h�ihevah\Zgby ih]jmadb��FZjrjml�nhjfbjm_lky�ehdhfhlb\hf�`_e_a�
ghc�^hjh]b��Ijh^he`bl_evghklv�fZg_\jh\hc�jZ[hlu 

i? ����� � �� ��� � �� ��� � ��� �� ����'  � � �   ^_g��_^��\Z]�� 

2�� mf_gvr_gb_� wdkiemZlZpbhgguo� jZkoh^h\� ih� l_ogbq_kdhc� klZgpbb� ijbfudZ�
gby�imlb g_h[s_]h�ihevah\Zgby \u]jmadb�ijb� l 60m   \Z]��chklZ\bl 

\? � �� � �� ����'  �   ^_g��_^��\Z]�� 

3��khdjZs_gb_�wdkiemZlZpbhgguo�jZkoh^h\�gZ�l_ogbq_kdbo�klZgpbyo�\�imlb�ke_�
^h\Zgby�fZjrjmlh\ 

i? ��� �� ��� � ��� �� ����'  � �   ^_g��_^��\Z]�; 
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4) i_j_ehf�\_kh\uo�ghjf�\�imlb�ke_^h\Zgby�g_�hkms_kl\ey_lky��fZkkZ�fZjrjmlZ�
khhl\_lkl\m_l�mgbnbpbjh\Zgghc�\_kh\hc�ghjf_�gZ�mqZkld_�� 

5) kmffZjgh_� khdjZs_gb_� wdkiemZlZpbhgguo� jZkoh^h\� \� j_amevlZl_� fZjrjm-
lbaZpbb�\�jZkq_l_�gZ�h^bg�fZjrjmlbabjm_fuc�\Z]hg��[_a�mq_lZ�ijh\haghc�ieZlu� 

l? ���� ���� ���� ����c'  � �   ^_g��_^��\Z]�; 
6) ghjfZlb\guc�kjhd�^hklZ\db�]jmaZ�khklZ\bl 

ghjfL � ��� � ��� ��� ��� � � �  |  kml� 

<� wlhf� kemqZ_� kj_^g__� d\Z^jZlbq_kdh_� hldehg_gb_� hl� ghjfZlb\gh]h� kjhdZ� ^h�
klZ\db�khklZ\bl� 1 ��� � ��� �   kml��Z�fZdkbfZevguc�kjhd�^hklZ\db ]jmaZ�[m^_l�jZ�
\_g� maxL � � ��� ���� � �   kml; 

7) \uqbkebf�kj_^gbc�ijhp_gl�g_mklhcdb�hl�ijhkjhqdb�\�^hklZ\d_�]jmaZ��>ey�wlh�
]h�jZkkqblZ_f�\_jhylghklb�ijhkjhqdb�gZ������������b���kmlhd� 

<�j_amevlZl_�jZkq_lh\�ihemqZ_f� 
± ijb�ijhkjhqd_�gZ���kmldb� ^ ghjfL L � � � � �  �   kml��lh]^Z (7 6) /1,8 0,56,it  �   

Z�kh]eZkgh�ijbeh`_gbx�B N� � N������ ������it    b�khhl\_lkl\_ggh� 1 0,2123;P   

± ijb�ijhkjhqd_�gZ���kmlhd� ^ ghjfL L � � � � �  �   kml��lh]^Z� (8 6) /1,8 1,11,it  �   

Z�N� � N������ ������it    b�khhl\_lkl\_ggh� 2 0,3665 0,2123 0,1542;P  �   

± ijb�ijhkjhqd_�gZ�3 kmlhd� ^ ghjfL L � � � � �  �   kml��lh]^Z� (9 6) /1,8 1,67,it  �   

Z�N� � N������ ������it    b�khhl\_lkl\_ggh� 3 0,4525 0,3665 0,086;P  �   

± ijb�ijhkjhqd_�gZ�4 kmlhd� ^ ghjfL L � � � �� �  �   kml��lh]^Z� (10 6) /1,8 2,22,it  �   

Z�N� � N������ ������it    b�khhl\_lkl\_ggh� 4 0,4868 0,4525 0,0343;P  �   

± ijb�ijhkjhqd_�gZ�5 kmlhd� ^ ghjfL L � � � �� �  �   kml��lh]^Z� (11 6) /1,8 2,78,it  �   Z�

N� � N������ ������it    b� khhl\_lkl\_ggh� 5 0,4973 0,4868 0,0105;P  �   kmffZ�
\_jhylghkl_c�khklZ\bl�������� 

Ke_^h\Zl_evgh��\_jhylghklv� lh]h��qlh�rljZn� khklZ\bl� � ��� l� _��ijhkjhqdZ�\�^h�
klZ\d_�[m^_l�g_�[he__���kmlhd��jZ\gZ� 1 0,2123;P  \_jhylghklv�lh]h��qlh�rljZn�khklZ\bl�

12 ���ijhkjhqdZ�\�^hklZ\d_�k\ur_���^h���kmlhd��� 2 0,1542;P   \_jhylghklv�lh]h��qlh�

rljZn�khklZ\bl��� ���ijhkjhqdZ�\�^hklZ\d_�k\ur_���^h���kmlhd��� 3 0,086;P   \_jhyl�
ghklv� lh]h�� qlh�rljZn� khklZ\bl� �� �� �ijhkjhqdZ� \� ^hklZ\d_� k\ur_� �� ^h� �� kmlhd���

4 0,0343;P   \_jhylghklv�lh]h��qlh�rljZn�khklZ\bl��� ���ijhkjhqdZ�\�^hklZ\d_�k\ur_�

��^h���kmlhd�b�[he__���kmlhd��� � �5 5 0,5 0,0105 (0,5 0,4973) 0,0132.iP P P�  � �  � �  ¦  

Lh]^Z�kj_^gbc�ijhp_gl�g_mklhcdb�hl�h[s_c�ijhkjhqdb�khklZ\bl 
M (30% 0,0132 24% 0,0343 18% 0,086 12% 0,1542 6% 0,2123) / 0,5 11,78%; � � � � � � � � �   

8) fZdkbfZevgh� ^himklbfZy� \_ebqbgZ� kdb^db� k� lZjbnZ� ijb� mkeh\bb� khojZg_gby�
keh`b\r_]hky�mjh\gy�j_glZ[_evghklb�b�k�mq_lhf�jZkkqblZggh]h�\ur_�kj_^g_]h�ijh�
p_glZ�hl�h[s_c�ijhkjhqdb�\�^hklZ\d_�]jmaZ�b�mieZlu�khhl\_lkl\mxs_c�g_mklhcdb ± 

l 2,93 1,2 100 /1040 11,78 0,34 11,78 12,12S  � � �  �   %. 
<�^_ckl\bl_evghklb�g_�\k_�]jmahihemqZl_eb�ij_^ty\eyxl�ij_l_gabb�d�`_e_aghc�

^hjh]_�aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ��?keb�lZdbo�ihemqZl_e_c�[m^_l�������lh�j_Zev�
gZy� kj_^gyy� kdb^dZ� k� lZjbnZ� ijb� i_j_\had_� ]jmaZ� hlijZ\bl_evkdbfb� fZjrjmlZfb�
khklZ\bl� f 11,78 0,5 0,34 6,23S  � �   %.  
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8 D:EVDMEBJH<:GB?�KLHBFHKLB 
>HIHEGBL?EVGUO MKEM=� 
<UIHEGY?FUO�IH�IJHKV;:F�DEB?GLH< 

 
Klhbfhklv�ljZgkihjlguo�jZ[hl�b�mkem]�mklZgZ\eb\Z_lky�k�mq_lhf�nZdlb�

q_kdbo� aZljZl�� ijbgbfZ_fh]h� mjh\gy� j_glZ[_evghklb�� Z� lZd`_� k� mq_lhf�
mklZgh\e_gguo�\�J_kim[ebd_�;_eZjmkv�gZeh]h\�b�gZqbke_gbc�b�hij_^_ey_l�
ky�\�ke_^mxs_f�ihjy^d_� 

���jZajZ[Zlu\Z_lky�l_ogheh]bq_kdbc�ijhp_kk�hdZaZgby�mkem]b�k�^_lZeb�
aZpb_c�hi_jZpbc��\uihegy_fuo�dZ`^uf�ba�jZ[hlgbdh\��aZ^_ckl\h\Zgguo�\�
ijhp_kk_� 

��� ghjfbjm_lky� ijh^he`bl_evghklv� \uiheg_gby� hi_jZpbc� dZ`^h]h� jZ�
[hlgbdZ� 

���mklZgZ\eb\Z_lky�nhg^�hieZlu�ljm^Z�ijbqZklguo�jZ[hlgbdh\�aZ�i_jb�
h^��ij_^r_kl\mxsbc�jZkq_lghfm� 

���mklZgZ\eb\Zxlky�klZ\db�gZeh]h\�b�hlqbke_gbc�gZ� aZjZ[hlgmx�ieZlm��
ij_^mkfhlj_ggu_�aZdhgh^Zl_evkl\hf� 

���mklZgZ\eb\Z_lky�_^bgbqgZy� klhbfhklv�fZl_jbZevguo� aZljZl�b�bo�ih�
lj_[guc�h[t_f�^ey�hdZaZgby�mkem]b� 

���iml_f�kmffbjh\Zgby�aZljZl�ih�nhg^m�hieZlu�ljm^Z�b�gZqbke_gbc�gZ�
gbo�� Z� lZd`_� fZl_jbZevguo� aZljZl� hij_^_ey_lky� k_[_klhbfhklv� hdZaZgby�
mkem]b� 

��� mklZgZ\eb\Z_lky� ghjfZlb\� j_glZ[_evghklb� b� jZkkqblu\Z_lky� ihegZy�
klhbfhklv�hdZaZgby�mkem]b� 
Ijb� g_h[oh^bfhklb� \� ijhp_kk_� jZkq_lZ� mqblu\Z_lky� lZd`_� klhbfhklv�

mkem]�klhjhggbo�hj]ZgbaZpbc� 
< kemqZ_��dh]^Z�jZkq_l�klhbfhklb�mkem]�\uihegy_lky�gZ�[Za_�klZlbklbq_�

kdbo�^Zgguo�aZ�i_jbh^��ij_^r_kl\mxsbc�jZkq_lghfm��\�p_eyo�ijb\_^_gby�
mjh\gy� jZkkqblZggh]h� lZjbnZ� d� l_dms_fm� mjh\gx� aZljZl� ijbf_gy_lky� dh�
wnnbpb_gl�bg^_dkZpbb� 
<�h[s_f�kemqZ_�klhbfhklv�^hihegbl_evguo�jZ[hl� �mkem]��hij_^_ey_lky�

ih�nhjfme_ 

> @1 g fP NHL�� � A �� ��k k r � � � �                              (8.1) 

]^_�NHL  ± nhg^�hieZlu�ljm^Z�jZ[hlgbdh\�ij_^ijbylby�^hjh]b��aZljZq_ggh]h�
gZ�\uiheg_gb_�jZ[hlu�beb�hi_jZpbc�\�khklZ\_�hdZau\Z_fhc�^h�
ihegbl_evghc�mkem]b��jm[�� 
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1k  ± dhwnnbpb_gl��mqblu\Zxsbc�hlqbke_gby�\�nhg^�khpbZevghc�aZ�

sblu�gZk_e_gby�b�gZ�h[yaZl_evgh_� kljZoh\Zgb_�hl�g_kqZklguo�
kemqZ_\�gZ�ijhba\h^kl\_�b�ijhn_kkbhgZevguo�aZ[he_\Zgbc� 

gk  ± dhwnnbpb_gl�gZqbke_gby�hkgh\guo, h[sbo�^ey�\k_o�ij_^ijbylbc 

^hjh]b�b�h[s_ohayckl\_gguo�jZkoh^h\� 

fA  ± fZl_jbZevgu_�aZljZlu��k\yaZggu_�k�hdZaZgb_f�^hihegbl_evghc�

mkem]b�� aZljZlu� gZ� jZkoh^gu_�fZl_jbZeu�� we_dljhwg_j]bx�� h[�
kem`b\Zgb_�mkljhckl\�b�f_oZgbafh\��bo�l_dmsbc�j_fhgl��aZljZ�
lu� gZ� g_ijhba\h^bl_evguc� ijhklhc� \Z]hgh\�� ZfhjlbaZpby�
mkljhckl\��jm[�; 

r  ± mjh\_gv� ieZgh\hc� j_glZ[_evghklb� ijb� ijbgylhc� \_ebqbg_� j_g-
lZ[_evghklb�R \�ijhp_glZo�d�k_[_klhbfhklb��\ujZ`_gguc�\�^heyo�
_^bgbpu� 

AZljZlu�ih�nhg^m�hieZlu�ljm^Z��NHL���k\yaZggu_�k�\uiheg_gb_f�jZ[hl�
b�hi_jZpbc�\�khklZ\_�hdZau\Z_fuo mkem]��jZkkqblu\Zxlky�ih�nhjfme_ 

1
NHL AI �

n

i i
i

t
 

 ¦                                            (8.2) 

]^_� AIi  ± kj_^g_qZkh\Zy�aZjZ[hlgZy�ieZlZ�i-]h�jZ[hlgbdZ��jm[��q� 

it  ± aZljZlu�\j_f_gb� i-]h�jZ[hlgbdZ gZ�\uiheg_gb_�_]h�jZ[hl�b�hi_�

jZpbc�\�khklZ\_�hdZau\Z_fhc�mkem]b��q� 
n  ± qbkeh�jZ[hlgbdh\��mqZkl\mxsbo�\�\uiheg_gbb�jZ[hl��hi_jZpbc�\�

khklZ\_�hdZau\Z_fhc�mkem]b� 
Dhwnnbpb_gl�� mqblu\Zxsbc� hlqbke_gby� \� nhg^� khpbZevghc� aZsblu�

gZk_e_gby�b�gZ�h[yaZl_evgh_�kljZoh\Zgb_��hij_^_ey_lky�ke_^mxsbf�h[jZahf� 

1 NKAG klj1 ,k k k � �                                          (8.3) 

]^_� NKAGk  ± dhwnnbpb_gl�hlqbke_gbc�\�nhg^�khpbZevghc�aZsblu�gZk_e_gby� 

kljk  ± dhwnnbpb_gl�hlqbke_gbc�gZ�h[yaZl_evgh_�kljZoh\Zgb_�hl�g_kqZkl�

guo kemqZ_\�gZ�ijhba\h^kl\_�b�ijhn_kkbhgZevguo�aZ[he_\Zgbc� 
Dhwnnbpb_glu� NKAGk  b� kljk  jZkkqblu\Zxlky� iml_f� ^_e_gby� khhl\_l�

kl\mxs_c ijhp_glghc�klZ\db�gZ������l� _��iml_f�i_j_\h^Z�ijhp_glgh]h�agZ�
q_gby�\�^heb�_^bgbpu� 
Mjh\_gv�gZdeZ^guo�jZkoh^h\�^ey�dZevdmebjh\Zgby�k_[_klhbfhklb�mkem]�

]jmah\h]h�`_e_agh^hjh`gh]h�ljZgkihjlZ�mklZgZ\eb\Z_lky�ih�^Zgguf�Hlq_�
lZ� ih� hkgh\guf� ihdZaZl_eyf� ijhba\h^kl\_ggh-nbgZgkh\hc� ^_yl_evghklb�
ij_^ijbylbc�;_ehjmkdhc�`_e_aghc�^hjh]b�nhjfu� ��-`_e� aZ�i_jbh^��ij_^�
r_kl\mxsbc�jZkq_lm� 
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FZl_jbZevgu_�aZljZlu� f(A �  \�h[s_f�kemqZ_�kdeZ^u\Zxlky�ba�aZljZl�gZ�

jZkoh^gu_�fZl_jbZeu��F���aZljZl�gZ�we_dljhwg_j]bx �W���ZfhjlbaZpbb��:��b�
ijhqbo�aZljZl��I�� 

fA F W : I� � � �                                           (8.4) 

AZljZlu�gZ�jZkoh^gu_�fZl_jbZeu�hij_^_eyxlky�ih�mklZgh\e_gguf�ghj�
fZlb\Zf�jZkoh^h\Zgby�fZl_jbZeh\�b�^Zgguf�h�aZdmihqguo�p_gZo�ijbh[j_�
l_gby�fZl_jbZeh\� 
JZkq_l�aZljZl�gZ�jZkoh^gu_�fZl_jbZeu�\_^_lky�ih�nhjfme_ 

1
F K �

m

i i
i

n
 

 ¦                                               (8.5) 

]^_�Ki  ± klhbfhklv�_^bgbpu�i-]h�jZkoh^gh]h�fZl_jbZeZ��jm[�� 

in  ± ghjfZ�jZkoh^Z�i-]h�fZl_jbZeZ�ijb�hdZaZgbb�mkem]b� 

m  ± dhebq_kl\h� gZbf_gh\Zgbc� jZkoh^guo� fZl_jbZeh\�� ijbf_gy_fuo�
ijb�hdZaZgbb�mkem]b� 

AZljZlu�gZ� we_dljhwg_j]bx� \�h[s_f� kemqZ_� khklhyl�ba� aZljZl�gZ� we_d�
ljhwg_j]bx�� g_h[oh^bfmx� ^ey� jZ[hlu� hnbkghc� l_ogbdb� �dhfivxl_jZ��
ijbgl_jZ��FNM���ih]jmahqgh-jZa]jmahqguo�mkljhckl\�b�f_oZgbafh\� 

w
1

W K �
k

i i i
i

N n t
 

 ¦                                            (8.6) 

]^_� wK  ± klhbfhklv���d<l�q�we_dljhwg_j]bb��jm[��d<l�q� 

iN  ± fhsghklv�i-]h�ihlj_[bl_ey�we_dljhwg_j]bb��mqZkl\h\Z\r_]h�\�\u�

iheg_gbb�jZ[hl�\�khklZ\_�hdZau\Z_fhc�mkem]b��d<l� 

in  ± dhebq_kl\h�ihlj_[bl_e_c�h^bgZdh\hc�fhsghklb� 

it  ± \j_fy� jZ[hlu� i-]h� ihlj_[bl_ey� we_dljhwg_j]bb� ijb� \uiheg_gbb�

mkem]b��q. 

Ijbf_j�8.1. Hij_^_eblv�klhbfhklv�hdZaZgby�\�lh\Zjghc�dhglhj_�`_e_agh^hjh`�
ghc� klZgpbb� ^hihegbl_evghc� mkem]b� ih� ba]hlh\e_gbx� h^ghklhjhgg_c� dk_jhdhibb�
^hdmf_glZ� ih� ijhkv[_� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey�� I_j_q_gv�� ijh^he`b�
l_evghklv�b�bkihegbl_eb�jZ[hl�\�khklZ\_�mkem]b�ijb\_^_gu�\�lZ[ebp_�8����Mjh\_gv�
gZdeZ^guo�jZkoh^h\�ih�]jmah\uf�i_j_\hadZf�aZ�ij_^u^msbc�i_jbh^�khklZ\be���� %, 
hlqbke_gby� \�Nhg^� khpbZevghc� aZsblu gZk_e_gby� �NKAG� jZ\gu� �� ��� gZ� h[yaZ�
l_evgh_� kljZoh\Zgb_� hl� g_kqZklguo� kemqZ_� gZ� ijhba\h^kl\_� b� ijhn_kkbhgZevguo�
aZ[he_\Zgbc� ± 0,6 ��� Ijb� hdZaZgbb� mkem]b� bkihevam_lky� fgh]hnmgdpbhgZevgh_�
mkljhckl\h� �FNM��fhsghklvx� ���� d<lÂq�� ijh]jZffgh_� h[_ki_q_gb_�K:IH>� mklZ�
gh\e_gh�gZ�dhfivxl_j�fhsghklvx���� d<lÂq��:fhjlbaZpby�FNM�b�dhfivxl_jZ�khhl�
\_lkl\_ggh�jZ\gu������b������jm[��q��Klhbfhklv���d<lÂq�we_dljhwg_j]bb�jZ\gZ������jm[�� 
qZkh\Zy�jZkoh^gZy�klZ\dZ�dZkkbjZ�lh\Zjgh]h�± ��jm[��aZdmihqgZy�klhbfhklv�h^gh]h�ebklZ�
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[mfZ]b�jZ\gZ������jm[���lhg_jZ�^ey�dZjljb^`Z�\�i_j_kq_l_�gZ�h^bg�ebkl�± �����jm[. Ghj�
fZlb\gZy�j_glZ[_evghklv�ijbgbfZ_lky�\�jZaf_j_��� %. 

 
LZ[ebpZ�8.1 ± L_ogheh]by�hdZaZgby�mkem]b�k�^_lZebaZpb_c�b�kj_^g_c�ijh^he`b�

l_evghklvx�\uiheg_gby�hi_jZpbc 
GZbf_gh\Zgb_�hi_jZpbb� 
oZjZdl_jbklbdZ�jZ[hl 

>he`ghklv 
�ijhn_kkby) Ijh^he`bl_evghklv��fbg 

��JZkkfhlj_gb_�h[jZs_gby�deb_glZ 

DZkkbj 
lh\Zjguc 

0,3 
��Ijh\_jdZ�gZebqby�^h]h\hjZ�gZ�ljZgkihjl�
gh_�h[kem`b\Zgb_�ijb�i_j_\had_�]jmah\ `_�
e_agh^hjh`guf� ljZgkihjlhf�� ibkvf_ggh]h�
h[jZs_gby� ]jmahihemqZl_ey�� ^_g_`-guo�
kj_^kl\�\�IH�K:IH> 

0,3 

��<dexq_gb_�b�ijh]j_\�FNM 0,9 
��Ihf_s_gb_� hjb]bgZeZ� ^hdmf_glZ� \� hjb�
]bgZeh^_j`Zl_ev�� aZdeZ^dZ� [mfZ]b�� mklZ�
gh\dZ� gZ� kq_lqbd_� qbkeZ� � dhibc� k� h^gh]h�
hjb]bgZeZ��fZkrlZ[Z�b�nhjfZlZ�dk_jhdhib�
jh\Zgby 

0,3 

��Imkd�ZiiZjZlZ��gZ`Zlb_�dghidb�©KlZjlª�� 
j_]mebjh\Zgb_�ijhp_kkZ�jZafgh`_gby��gZ[-
ex^_gb_� aZ� jZ[hlhc� ZiiZjZlZ��� ijhkfhlj�
dZq_kl\Z� ]hlh\uo� dhibc�� hl[jZdh\dZ� g_dZ�
q_kl\_gguo�wda_fieyjh\ 

0,4 

��<u_fdZ�hjb]bgZeZ�ba�hjb]bgZeh^_j`Zl_�
ey�� hk\h[h`^_gb_� ehldZ� ijb_fdb� ]hlh\hc�
ijh^mdpbb��\u^ZqZ�]hlh\hc�dhibb deb_glm��
\udexq_gb_�FNM 

0,3 

�� Hnhjfe_gb_� \� IH� K:IH>� gZdhibl_ev�
ghc�dZjlhqdb 

2,0 

BLH=H 4,5 
Ijh^he`bl_evghklv�jZ[hlu�FNM 0,9 0,3 0,4 0,3 1,9� � �   

Ijh^he`bl_evghklv�jZ[hlu�dhfivxl_jZ 0,3 2,0 2,3�   

 
J _ r _ g b _ . 
Klhbfhklv�hdZaZgby�mkem]b�jZkkqblu\Z_lky� kh]eZkgh�f_lh^bd_��ijb\_^_gghc�\u�

r_��J_amevlZlu�p_e_khh[jZagh�hnhjfeylv�\�\b^_�lZ[ebpu�± dZevdmeypbb��lZ[ebpZ�8.2), 
\�dhlhjhc�gZ]ey^gh�hlh[jZ`Zxlky�oh^�j_r_gby��bkoh^gu_�^Zggu_��ijhf_`mlhqgu_�
b�hdhgqZl_evgu_�j_amevlZlu� 
Ih�blh]Zf�jZkq_lZ� kh]eZkgh� lZ[ebp_�8��� k_[_klhbfhklv�hdZaZgby�jZkkfZljb\Z_�

fhc� mkem]b�jZ\gZ� �����jm[���j_glZ[_evghklv�ijb�ghjf_� �� �� khklZ\bl� �����jm[��� Z�
blh]h\Zy�klhbfhklv�hdZaZgby�mkem]b�[_a�mq_lZ�G>K�± �����jm[� 
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LZ[ebpZ� 8.2 ± DZevdmeypby� klhbfhklb�hdZaZgby�mkem]b�ih�ba]hlh\e_gbx�dk_jhdhibb� ^hdmf_glZ� �h^bg�ebkl� k� h^ghc�
klhjhgu� 

GZbf_gh\Zgb_�aZljZl 
Ijhp_gl�
gZy�klZ\�
dZ��� 

M^_evgu_� 
aZljZlu��jm[��q 

Ijh^he`b�
l_evghklv�
jZ[hlu��q 

Klhbfhklv�
_^bgbpu��
jm[� 

Dheb�
q_kl\h�
_^bgbp 

<K?=H��jm[� 

��Nhg^�hieZlu�ljm^Z��NHL� 
     

0,40 
����DZkkbj�lh\Zjguc 

 
5,00 4,5 / 60 0,08  

  
5,00 0,08 0,40�   

��GZqbke_gby�b�gZeh]b�gZ�NHL      
0,136 0,002 0,50 0,638� �   

����Hlqbke_gby�\�nhg^� khpbZevghc�
aZsblu�gZk_e_gby 

34 
    

0,40 34 / 100 0,136�   

���� Hlqbke_gby� gZ� h[yaZl_evgh_�
kljZoh\Zgb_�hl�g_kqZklguo�kemqZ_\�
gZ�ijhba\h^kl\_�b�ijhnaZ[he_\Zgbc 

0,6 
    

0,40 0,6 /100 0,002�   

����GZdeZ^gu_�jZkoh^u� 125 
    

0,40 125 / 100 0,50�   

��FZl_jbZevgu_�aZljZlu� 
     

0,02 0,01 0,0012 0,0312� �   

����JZkoh^gu_�fZl_jbZeu 
     

0,01 0,01 0,02�   

������;mfZ]Z�^ey�FNM 
   

0,01 1 0,01 1 0,01�   

������Lhg_j 
   

0,01 1 0,01 1 0,01�   

����We_dljhwg_j]by 
     

0,004 0,006 0,01�   

3.2.1 Dhfivxl_j 
 

0,4 0,25 0,1�   2,3 / 60 0,04  
  

0,1 0,04 0,004�   

������FNM  
0,6 0,25 0,15�   1,9 / 60 0,03  

  
0,15 0,04 0,006�   

����:fhjlbaZpby 
     

0,0012 
������Dhfivxl_j 

 
0,02 0,04 

  
0,02 0,04 0,0008�   

������FNM  0,01 0,03   
0,01 0,04 0,0004�   

��BLH=H�K?;?KLHBFHKLV 
     

0,4 0,638 0,0312 1,07� �   

��IeZgh\Zy�j_glZ[_evghklv 25 
    

1,07 25 / 100 0,27�   

��<K?=H�[_a�G>K 
     

1,07 0,27 1,34�   
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IJBEH@?GB?�: 
(kijZ\hqgh_) 

GHF?GDE:LMJ:�B�DE:KKBNBD:PBY�=JMAH<��I?J?<HABFUO� 
:<LHFH;BEVGUF B�@?E?AGH>HJH@GUF�LJ:GKIHJLHF 

 

GZbf_gh\Zgb_�]jmaZ <b^�miZdh\db 

:\lhfh�
[bevgu_�
i_j_\hadb 

@_e_agh^hjh`gu_� 
i_j_\hadb 

DeZkk�
]jmaZ 

=jmiiZ��
ihabpby�
ih� 

?LKG= 

Lbi�
\Z]hgZ 

KlZlb-
q_kdZy�
gZ]jmadZ 
\Z]hgZ��l 

QZklv��. =jmau��i_j_\habfu_�\�mgb\_jkZevghf�ih^\b`ghf�khklZ\_ 
:[Z`mju�eZfih\u_ Ysbdb 4 641 DJ 22 
:\lhfh[beb�^_lkdb_ ;_a�miZdh\db 3 683 DJ 22 
:ddmfmeylhju�we_dljbq_kdb_ Ysbdb 1 473 DJ 11 
:knZevl�b�ZknZevlbl�\�iebl�
dZo�b�dmkdZo 

;_a�miZdh\db 1 223 IE 49 

;Zdb�jZagu_�f_lZeebq_kdb_ ;_a�miZdh\db 2 223 IE 16 
;Zedb�klZevgu_� ;_a�miZdh\db 1 322 I< 63 
;Zgdb�kl_deyggu_ Ysbdb�^_j_�

\yggu_ 
3 662 DJ 22 

;Zgdb�kl_deyggu_ Ysbdb�iheb�
wlbe_gh\u_ 

4 662 DJ 22 

;_ev_�\kydh_ Ysbdb 2 634 DJ 22 
;_ev_�\kydh_ IZqdb��dhjh[db 3 634 DJ 22 
;_gabg�Z\lhfh[bevguc DZgbklju� * 211 DJ 56 
;ehdb� kl_gh\u_� b� nmg^Z�
f_glgu_�\kydb_ 

;_a�miZdh\db 1 251 IE 22 

;mfZ]Z�\kydZy Dbiu��ysbdb��
jmehgu 

1 132 DJ 30 

<Zggu�f_lZeebq_kdb_ Ysbdb�j_r_l�
qZlu_ 

1 411 DJ 56 

<Zj_gv_�b�^`_f ;hqdb��dZ^db 1 581 DJ 56 
<_^jZ�f_lZeebq_kdb_ J_r_ldb 3 412 DJ 56 
<_ehkbi_^u� Ysbdb�j_r_l�

qZlu_ 
4 391 DJ 22 

<hehdgh�bkdmkkl\_ggh_�b�kbg�
l_lbq_kdh_� �Zgb^�� eZ\kZg��gbl�
jhg��dZijhg�b�^j�� 

Dbiu� 3 463 DJ 22 

=\ha^b Ysbdb 1 411 DJ 56 
=jZgbl� ;_a�miZdh\db 1 232 IE 49 
>\_jb�`_e_agu_ ;_a�miZdh\db 1 415 DJ 56 
>\b]Zl_eb� we_dljbq_kdb_� b�
bo�qZklb 

;_a�miZdh\db 2 351 DJ 11 

>hkdb�iZjd_lgu_ ;_a�miZdh\db 1 121 DJ 57 
AZ]hlh\dZ�klZevgZy�\kydZy Ysbdb��[_a�

miZdh\db 
1 314 I< 63 

A_jgh��jh`v��ir_gbpZ� F_rdb� 2 012, 011 DJ 61 
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Ijh^he`_gb_�ijbeh`_gby�: 

GZbf_gh\Zgb_�]jmaZ <b^�miZdh\db 

:\lhfh�
[bevgu_�
i_j_\hadb 

@_e_agh^hjh`gu_� 
i_j_\hadb 

DeZkk�
]jmaZ 

=jmiiZ��
ihabpby�
ih� 

?LKG= 

Lbi�
\Z]hgZ 

KlZlbq_�
kdZy�

gZ]jmadZ 
\Z]hgZ��l 

Ba\_klgyd� fhehluc� �fmdZ�
ba\_klgydh\Zy� 

F_rdb� 1 233 DJ 62 

Ba^_eby� dhg^bl_jkdb_� fmq�
gu_��\Zneb��]Ze_lu��i_q_gv_��
ijygbdb�b�^j�� 

Ehldb��dhjh[db��
ysbdb 

4 513 DJ 56 

Ba^_eby� fmqgu_� �fZdZjhgu��
eZirZ��\_jfbr_ev�b�^j�� 

Ysbdb� 2 512 DJ 56 

Ba^_eby�iZjnxf_jgh-dhkf_-
lbq_kdb_ 

Dhjh[db 2 442 DJ 22 

Ba^_eby�ieZklfZkkh\u_ Ysbdb� 2 462 DJ 22 
Ba^_eby�ieZklfZkkh\u_ ;_a�miZdh\db 3 462 DJ 22 
Ba^_eby� ljbdhlZ`gu_�� qm�
ehqgu_ 

Ysbdb��dhjh[�
db 

2 633 DJ 22 

Bgkljmf_glu� ke_kZjgu_��
klheyjgu_ 

Ysbdb 1 411 DJ 11 

DZjlhg�\kydbc Dbiu��jmehgu��
iZqdb��ysbdb 

2 132 DJ 30 

Dhf[bdhjf� F_rdb��ysbdb 2 541 DJ 62 
Dhgk_j\u�\kydb_�\�`_klyguo�
[ZgdZo 

Ysbdb� 1 581 DJ 56 

Dhgkljmdpbb�f_lZeebq_kdb_ ;_a�miZdh\db * 371 I< 37 
DjmiZ�\kydZy F_rdb 1 503 DJ 64 
E_khfZl_jbZeu��[j_\gZ� ;_a�miZdh\db 1 081 I< 34 
Ehf�q_jguo�f_lZeeh\��djhf_�
[ulh\h]h 

;_a�miZdh\db 1 316 I< 53 

FZrbgu�klbjZevgu_ Ysbdb 3 404 DJ 11 
Fueh�\kydh_ ;hqdb��ysbdb 1 443 DJ 22 
H[hb�jZagu_ Dbiu��iZqdb��

ysbdb 
1 133 DJ 32 

H\_k F_rdb 1 013 DJ 65 
Hljm[b�b�ijhqb_ hloh^u 
djmiygh]h��f_evgbqgh]h�
ijhba\h^kl\Z 

F_rdb 2 505 DJ 64 

I_khd�\kydbc ;_a�miZdh\db 1 231 IE 49 
Ieblu�`_e_ah[_lhggu_ ;_a�miZdh\db 1 254 IE 49 
J_evku�f_lZeebq_kdb_�\kydb_� ;_a�miZdh\db 1 321 IE 49 
KZoZj F_rdb��ysbdb��

[_a�miZdh\db 
1 521 DJ 62 

Khev�ih\Zj_ggZy F_rdb��ysbdb 1 531 DJ 64 
Kibjl�wlbeh\uc�l_ogbq_kdbc ;hqdb��[mluedb 2 721 DJ 55 
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HdhgqZgb_ ijbeh`_gby�: 

GZbf_gh\Zgb_�]jmaZ <b^�miZdh\db 

:\lhfh�
[bevgu_�
i_j_\hadb 

@_e_agh^hjh`gu_� 
i_j_\hadb 

DeZkk�
]jmaZ 

=jmiiZ��
ihabpby�
ih� 

?LKG= 

Lbi�
\Z]hgZ 

KlZlbq_�
kdZy�

gZ]jmadZ 
\Z]hgZ��l 

Kl_deh� \kydh_� �\� lhf� qbke_�
a_jdZevgh_� 

Ysbdb� 1 267 DJ 22 

LdZgb� jZagu_� �oehiqZlh[m�
fZ`gu_�� r_jklygu_�� evgygu_��
r_edh\u_��ba�bkdmkkl\_ggh]h�b�
kbgl_lbq_kdh]h�\hehdgZ�b�^j�� 

Dbiu�� ysbdb��
jmehgu 

1 631 DJ 22 

Ljm[u� klZevgu_� b� qm]mggu_�
\kydb_�b�bo�qZklb 

;_a�miZdh\db 1 323 I< 63 

M]hev� dZf_gguc� b� [jbd_lu�
ba�g_]h 

;_a�miZdh\db 2 161 I< 63 

M^h[j_gby�dZebcgu_ F_rdb 1 434 DJ 62 
P_f_gl F_rdb� [mfZ`�

gu_��^`mlh\u_ 
1 281 DJ 65 

Qm]mg�\kydbc ;_a�miZdh\db 1 311 I< 63 
RiZeu�`_e_ah[_lhggu_ ;_a�miZdh\db 1 254 IE 49 
S_[_gv�\kydbc ;_a�miZdh\db 1 232 I< 68 

QZklv����=jmau��i_j_\habfu_�\�ki_pbZebabjh\Zgghf�ih^\b`ghf�khklZ\_�� 
djhf_�pbkl_jg ^ey�gZeb\guo�]jmah\ 

@fuob� ;_a�miZdh\db� 2 542 AJ< 29 
Ir_gbpZ ;_a�miZdh\db 2 011 AJ< 62 
Jh`v ;_a�miZdh\db 2 012 AJ< 62 
Ba\_klgyd�fhehluc��fmdZ�ba-
\_klgydh\Zy� 

;_a�miZdh\db 1 233 PK�^ey�
kuimqbo 

57 

M^h[j_gby�dZebcgu_ ;_a�miZdh\db 1 434 F<A 69 
QZklv����=jmau��i_j_\habfu_�\�pbkl_jgZo�^ey�gZeb\guo�]jmah\ 

;_gabg�Z\lhfh[bevguc ;_a�miZdh\db * 211 PK 57 
<h^Z�h[udgh\_ggZy ;_a�miZdh\db 1 602 PK 50 
F_lZghe� ;_a�miZdh\db * 721 PK 57 
G_nlv�kujZy ;_a�miZdh\db * 201 PK 59 
Kibjl�wlbeh\uc ;_a�miZdh\db * 721 PK 57 
Mkeh\gu_�h[hagZq_gby: 

DJ� ± djuluc� \Z]hg� IE� ± ieZlnhjfZ� I<� ± ihem\Z]hg� PK� ± pbkl_jgZ� F<A� ± ohii_j-
fbg_jZeh\ha� AJ<�± ohii_j-a_jgh\ha� 


�>ey�]jmah\��deZkk�dhlhjuo�ijb�Z\lhfh[bevguo�i_j_\hadZo�g_�mdZaZg��_^bgu_�ghjfu�\j_�
f_gb� ijbf_gyxlky� k� khhl\_lkl\mxsbf� ihijZ\hqguf� dhwnnbpb_glhf� \� aZ\bkbfhklb� hl�
m^_evgh]h�\_kZ�i_j_\habfuo�]jmah\�beb�bkoh^y�ba�kj_^g_]h�nZdlbq_kdh]h�dhwnnbpb_glZ�bk�
ihevah\Zgby�]jmahih^t_fghklb�]jmah\h]h�ljZgkihjlgh]h�kj_^kl\Z��<�jZkq_lZo�fh`gh�ijbgylv�
dhwnnbpb_glu�^ey�f_lZeebq_kdbo�dhgkljmdpbc�dZd�^ey�]jmah\���deZkkZ��^ey�g_nlb�b�g_nl_�
ijh^mdlh\��kibjlZ�wlbeh\h]h�b f_lZgheZ�\�Z\lhpbkl_jgZo�± dZd�^ey�]jmah\���deZkkZ� 
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IJBEH@?GB?�; 
(kijZ\hqgh_) 

 
L?OGBQ?KDB?�O:J:DL?JBKLBDB�<:=HGH<�DHE?B �����FF 

 

Fh^_ev�
\Z]hgZ 

GZbf_gh\Zgb_�\Z]hgZ 
=jmah�
ih^t_f�
ghklv��l 

FZkkZ�
lZju�
\Z]hgZ��l 

>ebgZ��ff H[t_f�
dmah\Z�
�dhleZ�� 
f3 

ih�hkyf 
kp_ie_gby�
Z\lhkp_ihd 

ih�dhgp_�
\uf�[Ze�
dZf�jZfu 

11-066 4-hkguc� djuluc� \Z]hg� �k�f_lZe�
ebq_kdhc�lhjph\hc�kl_gdhc� 66 22 14730 13870 120,15 

11-D��� 4-hkguc� djuluc� p_evghf_lZe�
ebq_kdbc�\Z]hg 68 22,88 14730 13870 120 

11-217 4-hkguc� djuluc� p_evghf_lZe�
ebq_kdbc� \Z]hg� k� mrbj_ggufb�
^\_jgufb ijh_fZfb 68 24,7 14730 13870 120 

11-276 4-hkguc� djuluc� p_evghf_lZe�
ebq_kdbc� \Z]hg� k� mrbj_ggufb�
^\_jgufb�ijh_fZfb 68 26 15360 14570 122 

11-280 4-hkguc�djuluc�\Z]hg 68 26 16970 15750 138 
11-739 4-hkguc� djuluc� \Z]hg-ohii_j�

^ey�a_jgZ 65 22 14720 13500 93 
19-752 4-hkguc� djuluc� \Z]hg-ohii_j�

^ey�a_jgZ 70 23 14720 13500 94 
11-740 4-hkguc� djuluc� \Z]hg-ohii_j�

^ey�fbg_jZevguo�m^h[j_gbc 64 20 13200 11980 73 
55-350 4-hkguc� djuluc� \Z]hg-ohii_j�

^ey�fbg_jZevguo�m^h[j_gbc 70 23 13200 12072 81 
12-532 4-hkguc� p_evghf_lZeebq_kdbc�

ihem\Z]hg 69 22,2 13920 12700 ± 
12-1000 4-hkguc� p_evghf_lZeebq_kdbc�

ihem\Z]hg 69 22 13920 12700 ± 
12-127 4-hkguc� p_evghf_lZeebq_kdbc�

ihem\Z]hg 70 23,9 14520 13440 ± 
12-295 4-hkguc� ihem\Z]hg� k� ]emobf�

dmah\hf 71 23 13920 12700 ± 
12-119 4-hkguc� p_evghf_lZeebq_kdbc�

ihem\Z]hg� k� ]emobfb� lhjph\u�
fb�kl_gZfb 69 22,5 13920 12732 ± 

12-141 4-hkguc� ihem\Z]hg� k� exdZfb� \�
ihem� b� ]emobfb� lhjph\ufb�
kl_gZfb 71 23 13920 12780 ± 

12-757 4-hkguc� ihem\Z]hg� k� mrbj_g�
gufb�^\_jgufb�ijh_fZfb 69 25 13920 12800 ± 

13-401 4-hkgZy� ieZlnhjfZ� k� f_lZeeb�
q_kdbfb�[hjlZfb 70 20,92 14620 13400 ± 
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HdhgqZgb_�ijbeh`_gby�; 

Fh^_ev�
\Z]hgZ 

GZbf_gh\Zgb_�\Z]hgZ 
=jmah�
ih^t_f�
ghklv��l 

FZkkZ�
lZju�
\Z]hgZ��l 

>ebgZ��ff H[t_f�
dmah\Z�
�dhleZ�� 
f3 

ih�hkyf 
kp_ie_gby�
Z\lhkp_ihd 

ih�dhgp_�
\uf�[Ze�
dZf�jZfu 

13-4012 4-hkgZy� ieZlnhjfZ� k� ^_j_\hf_�
lZeebq_kdbf�gZklbehf�iheZ 71 21,4 14620 13400 ± 

13-926 4-hkgZy� ieZlnhjfZ� mgb\_jkZev�
gZy 73 27 19620 18400 ± 

23-4028 4-hkgZy� ieZlnhjfZ� ^ey� e_kguo�
]jmah\ 60,4 32,6 24000 22840 ± 

23-4064 4-hkgZy� ieZlnhjfZ� ^ey� e_khfZ�
l_jbZeh\ 68 24 14620 13400 ± 

15-869 4-hkgZy�pbkl_jgZ�^ey�[_gabgZ�b�
k\_leuo�g_nl_ijh^mdlh\ 62 25,3 13570 12350 88,6 

15-1547 4-hkgZy�pbkl_jgZ�^ey�[_gabgZ 67 24,8 12020 11480 85,6 
15-1610 4-hkgZy�pbkl_jgZ�^ey�f_lZgheZ 66 25 12020 10800 85,6 
15-854 4-hkgZy� pbkl_jgZ� ^ey� ly`_euo�

ihjhrdhh[jZaguo�]jmah\ 68 24,61 12020 10800 61 
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IJBEH@?GB?�< 
(kijZ\hqgh_) 

HJB?GLBJH<HQGU?�I:J:F?LJU�>EY�J:KQ?L:�K?;?KLHBFHKLB�I?J?<HAHD�=JMAH<� 
@?E?AGH>HJH@GUF�LJ:GKIHJLHF 

 

Lbi�\Z]hgZ 
Klhbfhklv�
\Z]hgZ��jm[� 

GhjfZlb\�
guc�kjhd�
kem`[u��
e_l 

Dhebq_kl\h�j_fhglh\� 
aZ�kjhd�kem`[u 

Klhbfhklv�h^gh]h�
j_fhglZ��jm[� 

Dhwnnbpb_gl�
j_a_j\Z�
\Z]hgh\ 

Dhwnnbpb_gl�
ihjh`g_]h�
ijh[_]Z�ih�
hlghr_gbx�d�
]jm`_ghfm 

KmffZ�
ijhqbo�
jZkoh^h\��
hlghkbfuo�
gZ�GDH��
jm[� 

dZiblZev�
guo 

^_ih\kdbo 
dZiblZev�
gh]h 

^_ih\kdh]h 

Djuluc 115000 32 2 9 12500 6600 1,2 0,757 7,50 
IeZlnhjfZ 95000 32 2 8 7200 3900 1,2 0,835 7,50 
Ihem\Z]hg� 105000 22 1 9 10200 5600 1,2 0,615 7,50 
Pbkl_jgZ� ^ey� g_nl_�
ijh^mdlh\ 

 
140000 

 
32 

 
2 

 
9 

 
13600 

 
9500 

 
1,3 

 
0,888 

 
7,90 

Pbkl_jgZ�^ey�kibjlZ 150000 32 2 9 14800 9900 1,3 0,947 7,90 
Ki_pbZebabjh\Zgguc�
lbiZ�©ohii_jª 

 
120000 

 
27 

 
2 

 
9 

 
11800 

 
5800 

 
1,3 

 
0,920 

 
7,55 

Ijhqb_� lbiu� ki_pbZ�
ebabjh\Zgguo 

 
125000 

 
25 

 
1 

 
8 

 
10500 

 
6000 

 
1,3 

 
0,699 

 
7,55 
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IJBEH@?GB?�= 
(j_dhf_g^m_fh_) 

 
J?DHF?G>M?FU?�J:KQ?LGU?�KDHJHKLB�><B@?GBY 

=JMAH<UO�:<LHFH;BE?C >EY�J:KQ?L:�GHJF 
G:�H>BG�LHGGH-DBEHF?LJ 

 
LZ[ebpZ�=.1 ± J_dhf_g^m_fu_�jZkq_lgu_�kdhjhklb�^\b`_gby�]jmah\uo�Z\lhfh�

[be_c�ijb�jZ[hl_�\g_�gZk_e_gguo�imgdlh\ 

DeZkkbnbdZpby�Z\lhfh[bevguo�^hjh] 
JZkq_lgu_�kdhjhklb�
^\b`_gby�]jmah\uo�
Z\lhfh[be_c�k�l_o�
gbq_kdb�^himklbfhc�
h[s_c�fZkkhc 

Dhwnnbpb�
_gl�dhjj_d�
lbjh\db�
ebg_cguo�
ghjf�jZk�
oh^Z�lhi�
eb\Z* 

DeZkk DZl_�
]hjby 

NmgdpbhgZev�
gh_� 

gZagZq_gb_ 

H[eZklv� 
ijbf_g_gby g_�[he__� 

����l 
[he__� 
����l 

:\lhfZ�
]bkljZ�
eb 

IZ >ey� i_j_^\b�
`_gby� bgl_g�
kb\guo�
ljZgkihjlguo�
ihlhdh\� [_a�
h[kem`b\Zgby�
ijbe_]Zxsbo�
l_jjblhjbc 

MqZkldb� hkgh\guo�
j_kim[ebdZgkdbo�
^hjh]� ijhly`_ggh�
klvx� g_� f_g__� ����
df� k�^he_c� ljZgablZ�
\� ljZgkihjlghf� ih-
lhd_�[he__��� % 

110 90 0,85 

Kdh�
jhklgu_�
Z\lhfh�
[bevgu_�
^hjh]b 

I[ >ey� ehdZev�
gh]h� i_j_�
^\b`_gby�
bgl_gkb\guo�
ljZgkihjlguo�
ihlhdh\� k�
\ukhdhc� kdh�
jhklvx 

J_kim[ebdZgkdb_�
Z\lhfh[bevgu_� ^h�
jh]b� gZ� ih^oh^Zo� d�
djmig_crbf� ]hjh�
^Zf� gZ� jZkklhygbb�
40±��� df�� ih^t_a^u�
d� ZwjhihjlZf� ��
deZkkZ�� dhevp_\u_�
Z\lh^hjh]b� \hdjm]�
djmig_crbo� ]hjh�
^h\ 

90 70 0,90 

H[uq�
gu_�
Z\lhfh�
[bevgu_�
^hjh]b 

I\ 
 

II 
 

III 
 

IV 
 

V 

>hjh]b� h[s_�
]h�gZagZq_gby 

J_kim[ebdZgkdb_�
Z\lhfh[bevgu_� ^h�
jh]b� �djhf_� Z\lhfZ�
]bkljZe_c� b� kdh�
jhklguo� ^hjh]��� Z�
lZd`_� f_klgu_� Z\�
lhfh[bevgu_� ^hjh�
]b� �djhf_� Z\lhfh�
[bevguo� ^hjh]b�
gbarbo�dZl_]hjbc� 

90 
 

90 
 

90 
 

80 
 

60 

70 
 

70 
 

70 
 

60 
 

40 

0,95 
 

0,95 
 

1,0 
 

1,05 
 

1,05 
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HdhgqZgb_�lZ[ebpu�=.1 

DeZkkbnbdZpby�Z\lhfh[bevguo�^hjh] 
JZkq_lgu_�kdhjhklb�
^\b`_gby�]jmah\uo�
Z\lhfh[be_c�k�l_o�
gbq_kdb�^himklbfhc�
h[s_c�fZkkhc 

Dhwnnb�
pb_gl�

dhjj_dlb�
jh\db�

ebg_cguo�
ghjf�jZk�
oh^Z�lhi�
eb\Z
 

DeZkk DZl_�
]hjby 

NmgdpbhgZevgh_� 
gZagZq_gb_ 

H[eZklv� 
ijbf_g_gby g_�[he__� 

����l 
[he__� 
����l 

:\lhfh�
fh[bev�
[bev�
gu_�
^hjh]b�
gbarbo�
dZl_]h�
jbc 

VIZ 
 

VI[ 

>ey� ljZgkihjlguo�
k\ya_c� fZeuo� k_ev�
kdbo� ihk_e_gbc� b�
h[t_dlh\� k_evkdh�
ohayckl\_ggh]h 
ijhba\h^kl\Z�f_`^m�
kh[hc� b� k� ^hjh]Zfb�
[he__�\ukhdbo�dZl_�
]hjbc 

F_klgu_� ^hjh]b�
k�g_agZqbl_evghc�
bgl_gkb\ghklvx�
^\b`_gby 

40 
 

30 

40 
 

30 

1,1 
 

1,2 


Dhwnnbpb_glu�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�ijb\_^_gu�bkoh^y�ba�lh�
]h��qlh�ijb�wdkiemZlZpbb�Z\lhfh[bey�ih�]jmglh\uf�^hjh]Zf�ij_^mkfhlj_gh�ih\ur_gb_�ghjf�
jZkoh^Z�lhieb\Z�^h��� ���Z�gZ�mqZkldZo�k�ZknZevlh[_lhgguf�b�p_f_glh[_lhgguf�ihdjulb_f�
aZ�ij_^_eZfb�gZk_e_gguo�imgdlh\�± kgb`_gb_�g_�[he__�q_f�gZ��� %. 
 
LZ[ebpZ�=.2 ± J_dhf_g^m_fu_�jZkq_lgu_�kdhjhklb�^\b`_gby�]jmah\uo�Z\lhfh�

[be_c�ijb�jZ[hl_�\�gZk_e_gguo�imgdlZo 

DeZkkbnbdZpby�mebp�gZk_e_gguo�imgdlh\ 
JZkq_lgZy�kdhjhklv� 
^\b`_gby��df�q� 

DZl_]hjby� 
mebp�gZk_e_gguo�

imgdlh\ 

Hkgh\gZy� 
ljZgkihjlgZy�
nmgdpby 

J_`bf� 
^\b`_gby��lbi�
i_j_k_q_gby 

H[hagZq_gb_�
b�dhebq_kl\h�

ihehk� 
^\b`_gby 

<�k\h[h^�
guo�mkeh�
\byo 

<�kl_kg_g�
guo�mkeh�
\byo 

FZ]bkljZevgu_�mebpu 
FZ]bkljZevgu_�
mebpu�g_ij_ju\-
gh]h�^\b`_gby 

Kdhjhklgu_�
kh_^bgyxsb_ 

G_ij_ju\gh_�
^\b`_gb_��\�jZa-
guo�mjh\gyo 

F���F���F� 100 80 

FZ]bkljZevgu_�
mebpu� h[s_]h�
jh^kdh]h� agZ�
q_gby 

=eZ\gu_�kh_^b-
gyxsb_�\�djmi-
g_crbo�� djmi�
guo�b�[hevrbo�
]hjh^Zo 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf�b�\�jZaguo�
mjh\gyo 

:���:���:� 80 60 

FZ]bkljZevgu_�
mebpu� jZchg�
gh]h�agZq_gby 

Kh_^bgyxsb_�
b� jZkij_^_ey�
xsb_� \� djmi�
g_crbo�� djmi�
guo� b� [hev-
rbo�]hjh^Zo 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf�b�\�jZaguo�
mjh\gyo 

;���;� 70 50 
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HdhgqZgb_�lZ[ebpu�=.2 

DeZkkbnbdZpby�mebp�gZk_e_gguo�imgdlh\ 
JZkq_lgZy�kdhjhklv� 
^\b`_gby��df�q� 

DZl_]hjby� 
mebp�gZk_e_g�
guo�imgdlh\ 

Hkgh\gZy� 
ljZgkihjlgZy�
nmgdpby 

J_`bf� 
^\b`_gby��lbi�
i_j_k_q_gby 

H[hagZq_gb_�
b�dhebq_kl\h�
ihehk� 

^\b`_gby 

<�k\h[h^�
guo�mkeh�
\byo 

<�kl_kg_g�
guo�mkeh�
\byo 

FZ]bkljZevgu_�
mebpu� kj_^gbo�
b� fZeuo� ]hjh�
^h\ 

Kh_^bgyxsb_ 
b� jZkij_^_ey�
xsb_ 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf mjh\g_ 

<���<� 70 50 

=eZ\gu_� mebpu�
ihk_edh\� b�
k_evkdbo� gZk_�
e_gguo�imgdlh\ 

Kh_^bgyxsb_�
b� jZkij_^_ey�
xsb_ 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf mjh\g_ 

=���=� 60 40 

Mebpu�f_klgh]h�agZq_gby 
Mebpu� ijhba�
\h^kl\_gguo� b�
dhffmgZevgh-
kdeZ^kdbo� ahg�
]hjh^h\ 

JZkij_^_eyx�
sb_ 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf mjh\g_ 

?���?� 60 40 

@beu_� mebpu�
hkgh\gu_ 

JZkij_^_eyx�
sb_ 

J_]mebjm_fh_�
^\b`_gb_��\�h^-
ghf mjh\g_ 

@���@� 60 30 

@beu_� mebpu�
\lhjhkl_i_g�
gu_ 

JZkij_^_eyx�
sb_ 

G_j_]mebjm_�
fh_�^\b`_gb_��
\� h^ghf� mjh\-
g_ 

A� 30 20 

Ijbf_qZgb_ ± Dhwnnbpb_gl�dhjj_dlbjh\db�ebg_cguo�ghjf�jZkoh^Z�lhieb\Z�ijbgbfZ_lky�
\�aZ\bkbfhklb�hl�qbke_gghklb�gZk_e_gby�\�]hjh^_� 
hl�����^h�����luk��q_eh\_d�± g_�[he__������ 
hl�����luk��^h���feg q_eh\_d�± g_�[he__������ 
hl���^h���feg�q_eh\_d�± g_�[he__������ 
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IJBEH@?GB?�> 
(kijZ\hqgh_) 

 

GHJFU�<J?F?GB�G:�IH=JMADM�B�J:A=JMADM�=JMAH< 
BA�:<LHFH;BE?C 

 
LZ[ebpZ�>.1 ± Ghjfu�\j_f_gb�ijhklhy�Z\lhfh[be_c-kZfhk\Zeh\�gZ�f_oZgbabjh�

\Zgghc�ih]jmad_�gZ\Zehqguo�]jmah\��jZa]jmad_�bo�kZfhk\Zehf 

GZbf_gh\Zgb_� 
]jmaZ 

Kihkh[� 
ih]jmadb 

?fdhklv�
dh\rZ��f3 

Ghjfu�\j_f_gb�ijhklhy�gZ�ih]jmad_�b�
jZa]jmad_��\�fbg.�l��^ey�Z\lhfh[be_c-
kZfhk\Zeh\�]jmahih^t_fghklvx��l 

k\ur_����^h�
���\dexq� 

k\ur_����^h�
���\dexq� k\ur_��� 

Kljhbl_evgu_�
]jmau��i_khd��a_f�
ey��s_[_gv��dZfgb�
ijbjh^gu_��d_�
jZfabl�b�^j�� 

WdkdZ\Zlhj K\ur_ ��^h�
��\dexq� 

0,52 0,43 0,40 

K\ur_ ��^h�
��\dexq� 

0,41 0,35 0,33 

K\ur_ 5 0,35 0,30 0,28 
A_jgh\u_��jh`v��
yqf_gv�ir_gbpZ�b�
^j�� 

;mgd_j��
a_jghih�
]jmaqbd 

± 0,78 0,64 0,61 

=jZ\bc��s_[_gv��
dZfgb�ijbjh^gu_��
d_jZfabl��m]hev�
dZf_gguc�b�^j� 

;mgd_j��
ljZgkihj�
l_j 

± 0,80 0,66 0,63 

 
LZ[ebpZ� >.2 ± Ghjfu� \j_f_gb� ijhklhy� [hjlh\uo� Z\lhfh[be_c� gZ� ih]jmad_� b�

jZa]jmad_�gZ\Zehqguo�]jmah\�f_oZgbabjh\Zgguf�kihkh[hf 

GZbf_gh�
\Zgb_� 
]jmaZ 

Kihkh[� Ghjfu�\j_f_gb�ijhklhy�gZ�ih]jmad_�b�jZa]jmad_��\�fbg�l� 
^ey�Z\lhfh[be_c�]jmahih^t_fghklvx��l 

ih]jmadb jZa]jmadb 
k\ur_�
����̂ h���
\dexq� 

k\ur_�
��̂ h���
\dexq� 

k\ur_�
��̂ h���
\dexq� 

k\ur_�
��̂ h����
\dexq� 

k\ur_�
���̂ h����
\dexq� 

k\ur_�
���̂ h����
\dexq� 

k\u�
r_��� 

M^h[j_�
gby 

WdkdZ\Zlhj�k�
_fdhklvx�
dh\rZ�^h���f3 

\dexq� 

Kdj_[db��
k_ldb 

5,00 4,30 3,60 3,47 ± ± ± 

WdkdZ\Zlhj�k�
_fdhklvx�
dh\rZ�k\����f3 

^h���f3 \dexq� 

Kdj_[db��
k_ldb 

3,25 2,80 2,34 2,25 ± ± ± 

A_jgh�
\u_�
�jh`v��
ir_gb�
pZ�b�
^j�� 

;mgd_j��a_j�
ghih]jmaqbd��
ljZgkihjl_j 

:\lhfh[b�
e_jZa]jma�
qbd 

2,70 2,36 1,97 1,85 1,70 1,60 1,48 
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LZ[ebpZ� >.3 ± Ghjfu� \j_f_gb� ijhklhy� [hjlh\uo� Z\lhfh[be_c� gZ� ih]jmad_� b�
jZa]jmad_�djZgZfb��ih]jmaqbdZfb�b�^jm]bfb�ZgZeh]bqgufb�f_�
oZgbafZfb� ]jmah\�miZdh\Zgguo�b�[_a�miZdh\db��g_� lj_[mxsbo 
ki_pbZevguo�mkljhckl\�^ey�bo�dj_ie_gby 

=jmahih^t_fghklv� 
Z\lhfh[bey��l 

Ghjfu�\j_f_gb�ijhklhy�[hjlh\uo�Z\lhfh[be_c� 
gZ�ih]jmad_�b�jZa]jmad_��\�fbg.�l��ijb�h^gh\j_f_gghf� 

ih^t_f_�f_oZgbafhf�]jmaZ�fZkkhc��l 

^h���\dexq� 
k\ur_���^h���
\dexq� 

k\ur_���^h���
\dexq� 

k\ur_�� 

K\������^h���\dexq� 
     ª�    3   ª����    ª 
     ª�    5   ª��7     ª 
     ª�    7   ª�10    ª 
     ª    10  ª�15    ª 
     ª    15  ª�20    ª 
     ª    20 

8,50 5,47 ± ± 
7,40 4,70 3,00 ± 
6,50 3,95 2,50 2,10 
6,20 3,70 2,38 2,00 
± 3,41 2,23 1,85 
± 3,00 1,90 1,70 
± 2,77 1,75 1,55 

 
LZ[ebpZ� >.4 ± Ghjfu� \j_f_gb� ijhklhy� [hjlh\uo� Z\lhfh[be_c� gZ� ih]jmad_� b�

jZa]jmad_�]jmah\�\�iZd_lZo�f_oZgbabjh\Zgguf�kihkh[hf 

=jmahih^t_fghklv� 
Z\lhfh[bey��l 

GhjfZ�\j_f_gb�ijhklhy�Z\lhfh[bey�gZ�ih]jmad_�b�jZa]jmad_�]jmah\� 
\�iZd_lZo�f_oZgbabjh\Zgguf�kihkh[hf��\�fbg�l 

:\lhdjZgZfb 
Dhaeh\ufb��fhklh\u- 
fb�b�^jm]bfb�djZgZfb 

:\lh- b�we_dljh-
ih]jmaqbdZfb 

Ih^^hgu�fZkkhc�[jmllh��l 

^h���
\dexq� 

k\����̂ h� 
2,5 

\dexq� 
k\����� 

^h���
\dexq� 

k\����̂ h�
2,5 

\dexq� 
k\����� 

^h���
\dexq� 

k\����̂ h�
2,5 

\dexq� 
k\����� 

K\������^h���\dexq� 
       ª�    3   ª����    ª 
       ª�    5   ª��7     ª 
       ª�    7   ª�10    ª 
       ª    10  ª�15    ª 
       ª    15  ª�20    ª 
       ª    20 

7,40 5,85 ± 6,10 5,05 ± 9,90 7,80 ± 
5,70 4,90 4,10 5,00 4,20 3,50 7,60 6,55 5,40 
5,30 4,58 3,80 4,70 3,90 3,20 7,10 6,05 5,00 
4,80 4,15 3,40 4,25 3,58 2,95 6,40 5,43 4,55 
3,65 3,20 2,50 3,15 2,75 2,15 4,85 4,25 3,35 
3,45 2,83 2,30 2,95 2,43 1,95 4,65 3,83 3,15 
3,00 2,45 2,00 2,50 2,05 1,70 4,20 3,45 2,80 
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LZ[ebpZ�>.5 ± Ghjfu�\j_f_gb�ijhklhy�Z\lhfh[be_c-pbkl_jg�ijb�gZeb\_�b�keb\_�
gZeb\guo�]jmah\ 

WdkiemZlZpbhgguc�
h[t_f�pbkl_jgu��f3 

Ghjfu�\j_f_gb�gZ�wdkiemZlZpbhgguc�h[t_f�pbkl_jgu��fbg 

GZeb\�b�keb\� 
kZfhl_dhf 

GZeb\�b�keb\�ijb�
ihfhsb�gZkhkZ 

GZeb\�ijb�ihfhsb�
gZkhkZ��keb\�kZfhl_�
dhf�b�gZh[hjhl 

K\_leu_�
g_nl_ijh�
^mdlu 

L_fgu_�
g_nl_ijh�
^mdlu 

K\_leu_�
g_nl_ijh�
^mdlu 

L_fgu_�
g_nl_ijh�
^mdlu 

K\_leu_�
g_nl_ijh�
^mdlu 

L_fgu_�
g_nl_ijh�
^mdlu 

   >h  1,5 
K\������^h���\dexq� 

     ª�    3   ª����    ª 
     ª�    5   ª��7     ª 
     ª�    7   ª�10    ª 
     ª    10  ª�15    ª 
     ª    15  ª�20    ª 
     ª    20 

14,0 19,0 13,0 16,0 13,5 17,5 
22,0 28,0 18,0 22,0 20,0 25,0 
30,0 37,0 24,0 30,0 27,0 33,5 
36,0 46,0 29,0 37,0 32,5 41,5 
44,0 56,0 36,0 45,0 40,0 50,5 
50,0 65,0 47,0 58,0 48,5 61,5 
58,0 74,0 52,0 67,0 55,0 70,5 
65,0 84,0 59,0 75,0 62,0 79,5 

 
LZ[ebpZ�>.6 ± Ghjfu� \j_f_gb� ijhklhy� [hjlh\uo� Z\lhfh[be_c b�nmj]hgh\� gZ�

ih]jmad_�b�jZa]jmad_�\jmqgmx�]jmah\�miZdh\Zgguo�b�[_a�miZdh\db 

=jmahih^t_fghklv� 
Z\lhfh[bey��l 

Ghjfu�\j_f_gb��fbg�l��gZ�ih]jmadm�b�jZa]jmadm�]jmah\ 
gZ\Zehqguo��\�miZdh\d_�b�[_a�

miZdh\db� 
ijhqbo��\�miZdh\d_�b�[_a�miZ�

dh\db� 

   >h  0,8 
K\��0,8 ^h�2 \dexq� 

     ª�    2   ª��3     ª 
     ª�    3   ª��4     ª 
     ª�    4   ª  5     ª 
     ª     5   ª  6     ª 
     ª     6   ª� 7     ª 
     ª     7 

28,1 29,4 
26,8 24,6 
18,9 18,0 
14,4 13,9 
12,4 11,0 
11,2 10,0 
9,7 9,3 
8,8 8,6 
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IJBEH@?GB?�? 
(kijZ\hqgh_) 

 

GHJFU�A:LJ:L G:�L?OGBQ?KDH?�H;KEM@B<:GB? 
B�J?FHGL�:<LHFH;BEVGUO�LJ:GKIHJLGUO�KJ?>KL< 

 
FZjdZ��fh^_ev��
]jmah\h]h�Z\lh�

fh[bey 

KlZlvb�
aZljZl 

>bZiZahgu�ijh[_]h\�k�gZqZeZ�wdkiemZlZpbb 

0±100 101±300 301±500 501±700 701±900 k\ur_���� 

DAF LF 55 
 

Nai 114,2 129,0 145,0 170,2 228,4 368,9 
Nfa��jm[� 24,3010 29,4043 35,2366 40,3396 48,3588 66,0987 
Nkf, % 4,92 5,17 5,42 5,81 6,01 6,4 

Mersedes-Benz 
609D 
 

Nai 120,2 125,0 137,0 164,7 229,6 270,4 
Nfa��jm[� 26,3351 28,4418 32,3920 38,1857 43,7161 52,6697 
Nkf, % 5,3 5,6 5,8 6,3 6,5 6,9 

Peugeot-Boxer 
FT350 LH2,2 

Nai 29,9 47,0 57,8 61,4 74,2 ± 
Nfa��jm[� 14,6167 27,6253 36,3951 37,8570 49,1120 ± 
Nkf, % 4,28 5,05 5,65 6,12 7,15 ± 

;_e:A-7523 
 

Nai 126,2 200,7 249,9 254,9 291,5 ± 
Nfa��jm[� 128,1501 239,6408 292,1825 315,2495 371,6355 ± 
Nkf, % 6,93 8,11 9,01 9,84 10,25 ± 

=:A-27751 
 

Nai 81,0 128,8 160,4 163,6 187,1 198,5 
Nfa��jm[� 10,9601 20,4951 24,9889 26,9612 31,7834 36,4963 
Nkf, % 4,27 4,99 5,55 6,06 6,31 6,40 

=:A-3307 Nai 94,4 155,8 190,7 216,2 257,7 ± 
Nfa��jm[� 13,4458 24,7402 32,9422 37,9172 48,1360 ± 
Nkf, % 4,1 4,8 5,3 5,9 6,8 ± 

=:A-4301 
 

Nai 83,6 132,9 167,2 182,2 197,3 197,3 
Nfa��jm[� 9,7925 18,4094 24,5788 26,4392 28,8872 37,9944 
Nkf, % 4,77 5,53 6,2 6,77 6,91 6,91 

F:A�:P-56141-
010-30 
 

Nai 172,98 264,65 317,65 345,27 442,82 ± 
Nfa��jm[� 15,1292 27,3835 36,3097 41,756 58,2469 ± 
Nkf, % 9,33 11,1 12,41 13,62 14,29 ± 

F:A�:P-56141-
010-31 

Nai 106,9 171,0 217,0 237,3 267,3 ± 
Nfa��jm[� 25,5783 44,4858 58,8864 68,0481 70,0892 ± 
Nkf, % 4,24 4,96 5,50 5,90 6,44 ± 

F:A-437040 
 

Nai 106,4 162,8 194,7 218,2 272,4 ± 
Nfa��jm[� 25,4404 44,1308 58,2644 67,9657 70,4597 ± 
Nkf, % 6,368 7,95 8,88 9,75 10,24 ± 

F:A-533603 
 

Nai 157,25 240,59 287,77 313,88 402,56 ± 
Nfa��jm[� 13,7538 24,8941 33,0088 37,9600 52,9517 ± 
Nkf, % 8,48 10,09 11,28 12,38 12,99 ± 

F:A-MAN 
651668 

Nai 131,1 209,8 262,2 277,9 312,0 ± 
Nfa��jm[� 25,1952 46,6111 58,7048 63,9958 82,1364 ± 
Nkf, % 5,59 6,54 7,27 8,11 8,55 ± 

F:A-MAN 
750268 

Nai 134,5 215,2 269,0 285,1 320,1 ± 
Nfa��jm[� 29,0105 53,6694 67,5945 73,6867 94,5742 ± 
Nkf, % 5,78 6,76 7,51 8,38 8,84 ± 

 

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

www.adultpdf.com


 

IJBEH@?GB?�@ 
(kijZ\hqgh_) 

 

HKGH<GU?�L?OGBQ?KDB? O:J:DL?JBKLBDB�:<LHFH;BEVGUO�LJ:GKIHJLGUO�KJ?>KL< 
 

Fh^_ev� 
�fZjdZ�� 
]jmah\h]h�
Z\lhfh[bey 

Lbi�
dmah\Z 

=jmah�
ih^t-
_f�

ghklv��l 

Kh[�
kl\_g-
gZy�
fZkkZ��
l 

Wdkiem�
ZlZpb�
hgguc�
h[t_f�
dmah\Z��
f3 

Dhe_kgZy�
nhjfmeZ
 

H[hagZq_gb_�
rbgu 

Klhb�
fhklv�
dhfie_d�
lZ�rbg��
jm[� 

Ijhba\h�
^bl_ev�rbg 

WdkiemZ�
lZpbhggu_�
ghjfu�
ijh[_]Z�
Z\lhfh�
[bevguo�
rbg�� 
luk� df 

Lbi� 
^\b]Zl_ey 

Ebg_cgZy�
ghjfZ�
jZkoh^Z�
lhieb\Z��
e�����df 

GhjfZ�
lb\guc�
kjhd�
kem`�
[u�
Z\lh�
fh[b�
ey��e_l 

I_j\h�
gZqZev�
gZy�
klhb�
fhklv�
Z\lhfh�
[bey��
jm[� 

GhjfZ�
ijh[_]Z�
Z\lhfh[b�
ey�̂ h�

dZiblZev�
gh]h�

j_fhglZ, 
luk� df 

DAF LF 55 Nmj]hg 10,4 7,6 ± �î����� 285/70R19,5 428,40 D:F:�
�JN� 

101 >ba_ev�
guc 

20,0 8 42000 300 

Mersedes-
Benz 609D 

Nmj]hg 8,0 3,9 ± �î����� 205/75R16 155,50 Sava 
(Keh\_�
gby) 

58 >ba_ev�
guc 

11,5 7 20000 300 

Peugeot-
Boxer FT350 
LH2,2 

Nmj]hg 1,5 2,0 ± �î����� 205/75R16 155,50 Sava 
(Keh\_�
gby) 

58 >ba_ev�
guc 

9,1 7 38000 175 

;_e:A-7523 KZfh�
k\Ze 

42,0 29,5 ± �î����� 18,00-25 1122,00 ;_erbgZ�
�J;� 

61 >ba_ev�
guc 

132,5 9 36000 200 

=:A-27751 Nmj]hg�
�bah�
l_jfb�
q_kdbc� 

4,0 4,0 ± �î����� 8,25R20 221,10 D:F:�
�JN� 

131 ;_gab�
gh\uc 

25,3 
�jZ[hlZ�
oheh�
^bevghc�
mklZgh\�
db 

�����e� 
����df� 

7 21600 300 

=:A-3307 ;hjlh�
\hc 

4,5 3,2 ± �î����� 8,25R20 221,10 D:F:�
�JN� 

131 ;_gab�
gh\uc 

23,8 7 14 600 300 

=:A-4301 Nmj]hg 4,8 4,05 ± �î����� 8,25R20 221,10 D:F:�
�JN� 

131 >ba_ev�
guc 

18,8 7 21 000 300 
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HdhgqZgb_�ijbeh`_gby�@ 

Fh^_ev� 
�fZjdZ�� 
]jmah\h]h�
Z\lhfh[bey 

Lbi�
dmah\Z 

=jmah�
ih^t-
_f�

ghklv��l 

Kh[�
kl\_g-
gZy�
fZkkZ��
l 

Wdkiem�
ZlZpb�
hgguc�
h[t_f�
dmah\Z��
f3 

Dhe_kgZy�
nhjfmeZ
 

H[hagZq_gb_�
rbgu 

Klhb�
fhklv�
dhfie_d�
lZ�rbg��
jm[� 

Ijhba\h�
^bl_ev�rbg 

WdkiemZ�
lZpbhggu_�
ghjfu�
ijh[_]Z�
Z\lhfh�
[bevguo�
rbg�� 
luk� df 

Lbi� 
^\b]Zl_ey 

Ebg_cgZy�
ghjfZ�
jZkoh^Z�
lhieb\Z��
e�����df 

GhjfZ�
lb\guc�
kjhd�
kem`�
[u�
Z\lh�
fh[b�
ey��e_l 

I_j\h�
gZqZev�
gZy�
klhb�
fhklv�
Z\lhfh�
[bey��
jm[� 

GhjfZ�
ijh[_]Z�
Z\lhfh[b�
ey�̂ h�

dZiblZev�
gh]h�

j_fhglZ��
luk� df 

=:A�������-
����©=Za_evª 

;hjlh�
\hc 

1,3 2,2 ± �î����� 175/75R16 162,00 Toyo 
(=_jfZ�
gby� 

58 ;_gab�
gh\uc 

13,8 7 37 000 175 

F:A�:P-
56141-010-30 

Pb�
kl_jgZ 

9,7 8,3 11,0 �î����� 11,00R20 403,00 ;_erbgZ�
�J;� 

131 >ba_ev�
guc 

28,0 
�keb\� 
gZeb\���
pbkl_j�
gu�����e� 

8 28 000 300 

F:A�:P-
56141-010-31 

Pb�
kl_jgZ 

9,4 8,6 11,0 �î����� 11,00R20 403,00 ;_erbgZ�
�J;� 

131 >ba_ev�
guc 

25,1 8 28 000 300 

F:A-437040 Nmj]hg 
�bah�
l_jfb�
q_kdbc� 

4,4  
5,5 

± �î����� 235/75R17,5 311,00 ;_erbgZ�
�J;� 

133 >ba_ev�
guc 

17,8 7 26 000 500 

F:A-533603 ;hjlh�
\hc 

8,3 8,2 ± �î����� 11,00R20 403,00 ;_erbgZ�
�J;� 

131 >ba_ev�
guc 

23,6 8 19 000 600 

F:A-MAN 
651668 

KZfh�
k\Ze 

21,0 12,5 ± �î������ 12,00R20 221,10 D:F:�
�JN� 

131 >ba_ev�
guc 

36,3 9 58 000 200 

F:A-MAN 
750268 

KZfh�
k\Ze 

30,0 14,0 ± �î������ 385/65R22,5 
���rl��� 

12,00R20 (8 
rl�� 

221,10 D:F:�
�JN� 

132; 
131 

>ba_ev�
guc 

39,5 9 77 000 200 

* < kdh[dZo�mdZaZgh�h[s__�dhebq_kl\h�dhe_k. 
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IJBEH@?GB?�B 
(kijZ\hqgh_) 

 

AG:Q?GBY�KL:G>:JLGHC NMGDPBB� 

GHJF:EVGH=H�J:KIJ?>?E?GBY� � �
2

2

0

1

2�

x z

x _ G]
�

)  ³  

 

o 
Khlu_�^heb�o 

0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 
0,0 0,0000 0,0040 0,0080 0,0120 0,0160 0,0199 0,0239 0,0279 0,0319 0,0359 
0,1 0,0398 0,0438 0,0478 0,0517 0,0557 0,0596 0,0636 0,0675 0,0714 0,0753 
0,2 0,0793 0,0832 0,0871 0,0910 0,0948 0,0987 0,1026 0,1064 0,1103 0,1141 
0,3 0,1179 0,1217 0,1255 0,1293 0,1331 0,1368 0,1406 0,1443 0,1480 0,1517 
0,4 0,1554 0,1591 0,1628 0,1664 0,1700 0,1736 0,1772 0,1808 0,1844 0,1879 
0,5 0,1915 0,1950 0,1985 0,2019 0,2054 0,2088 0,2123 0,2157 0,2190 0,2224 
0,6 0,2257 0,2291 0,2324 0,2357 0,2389 0,2422 0,2454 0,2486 0,2517 0,2549 
0,7 0,2580 0,2611 0,2642 0,2673 0,2704 0,2734 0,2764 0,2794 0,2823 0,2852 
0,8 0,2881 0,2910 0,2939 0,2967 0,2995 0,3023 0,3051 0,3078 0,3106 0,3133 
0,9 0,3159 0,3186 0,3212 0,3238 0,3264 0,3289 0,3315 0,3340 0,3365 0,3389 
1,0 0,3413 0,3438 0,3461 0,3485 0,3508 0,3531 0,3554 0,3577 0,3599 0,3621 
1,1 0,3643 0,3665 0,3686 0,3708 0,3729 0,3749 0,3770 0,3790 0,3810 0,3830 
1,2 0,3849 0,3869 0,3888 0,3907 0,3925 0,3944 0,3962 0,3980 0,3997 0,4015 
1,3 0,4032 0,4049 0,4066 0,4082 0,4099 0,4115 0,4131 0,4147 0,4162 0,4177 
1,4 0,4192 0,4207 0,4222 0,4236 0,4251 0,4265 0,4279 0,4292 0,4306 0,4319 
1,5 0,4332 0,4345 0,4357 0,4370 0,4382 0,4394 0,4406 0,4418 0,4429 0,4441 
1,6 0,4452 0,4463 0,4474 0,4484 0,4495 0,4505 0,4515 0,4525 0,4535 0,4545 
1,7 0,4554 0,4564 0,4573 0,4582 0,4591 0,4599 0,4608 0,4616 0,4625 0,4633 
1,8 0,4641 0,4649 0,4656 0,4664 0,4671 0,4678 0,4686 0,4693 0,4699 0,4706 
1,9 0,4713 0,4719 0,4726 0,4732 0,4738 0,4744 0,4750 0,4756 0,4761 0,4767 
2,0 0,4772 0,4778 0,4783 0,4788 0,4793 0,4798 0,4803 0,4808 0,4812 0,4817 
2,1 0,4821 0,4826 0,4830 0,4834 0,4838 0,4842 0,4846 0,4850 0,4854 0,4857 
2,2 0,4861 0,4864 0,4868 0,4871 0,4875 0,4878 0,4881 0,4884 0,4887 0,4890 
2,3 0,4893 0,4896 0,4898 0,4901 0,4904 0,4906 0,4909 0,4911 0,4913 0,4916 
2,4 0,4918 0,4920 0,4922 0,4925 0,4927 0,4929 0,4931 0,4932 0,4934 0,4936 
2,5 0,4938 0,4940 0,4941 0,4943 0,4945 0,4946 0,4948 0,4949 0,4951 0,4952 
2,6 0,4953 0,4955 0,4956 0,4957 0,4959 0,4960 0,4961 0,4962 0,4963 0,4964 
2,7 0,4965 0,4966 0,4967 0,4968 0,4969 0,4970 0,4971 0,4972 0,4973 0,4974 
2,8 0,4974 0,4975 0,4976 0,4977 0,4977 0,4978 0,4979 0,4979 0,4980 0,4981 
2,9 0,4981 0,4982 0,4982 0,4983 0,4984 0,4984 0,4985 0,4985 0,4986 0,4986 
3,0 0,4987 0,4987 0,4987 0,4988 0,4988 0,4989 0,4989 0,4989 0,4990 0,4990 
3,1 0,0000 0,0040 0,0080 0,0120 0,0160 0,0199 0,0239 0,0279 0,0319 0,0359 
3,2 0,0398 0,0438 0,0478 0,0517 0,0557 0,0596 0,0636 0,0675 0,0714 0,0753 
3,3 0,0793 0,0832 0,0871 0,0910 0,0948 0,0987 0,1026 0,1064 0,1103 0,1141 
3,4 0,1179 0,1217 0,1255 0,1293 0,1331 0,1368 0,1406 0,1443 0,1480 0,1517 
3,5 0,1554 0,1591 0,1628 0,1664 0,1700 0,1736 0,1772 0,1808 0,1844 0,1879 
3,6 0,1915 0,1950 0,1985 0,2019 0,2054 0,2088 0,2123 0,2157 0,2190 0,2224 
3,7 0,2257 0,2291 0,2324 0,2357 0,2389 0,2422 0,2454 0,2486 0,2517 0,2549 
3,8 0,2580 0,2611 0,2642 0,2673 0,2704 0,2734 0,2764 0,2794 0,2823 0,2852 
3,9 0,2881 0,2910 0,2939 0,2967 0,2995 0,3023 0,3051 0,3078 0,3106 0,3133 
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<\_^_gb_ «««««««««««««««««««���««««�««««««.... 3 
1 P_ghh[jZah\Zgb_�\h�\g_rg_lhj]h\hc�^_yl_evghklb�hj]ZgbaZpbb ��«��««... 4 
2 JZkq_l� k_[_klhbfhklb� i_j_\hahd� ^ey� lZjbnguo� p_e_c� gZ� `_e_agh^hjh`ghf�
ljZgkihjl_ «««««««««««««««««««««««««««��� 9 

3 JZkq_l� k_[_klhbfhklb� b� lZjbnh\� gZ� i_j_\hadm� ]jmah\� `_e_agh^hjh`guf�
ljZgkihjlhf�\�\Z]hgZo�i_j_\haqbdZ «««««««««««««««««� 14 

 3.1 H[sb_�iheh`_gby ««««««««««««««««««««««« 14 
 3.2 JZkq_l�k_[_klhbfhklb�b�lZjbnh\�gZ�i_j_\hadm�]jmah\�\�mgb\_jkZevguo�b�

ki_pbZebabjh\Zgguo�\Z]hgZo�i_j_\haqbdZ��djhf_�pbkl_jg�^ey�gZeb\guo�
]jmah\��j_njb`_jZlhjguo�\Z]hgh\�b�ljZgkihjl_jh\�««««««««« 17 

 3.3 JZkq_l�k_[_klhbfhklb�i_j_\hahd�]jmah\�\�\Z]hgZo-pbkl_jgZo��ijbgZ^e_�
`Zsbo�i_j_\haqbdm�««««««««««««««««««««««�� 21 

 3.4 DZevdmebjh\Zgb_ k_[_klhbfhklb�b�jZkq_l�lZjbnh\�gZ�i_j_\hadm�]jmah\�\�
j_njb`_jZlhjghf�ih^\b`ghf�khklZ\_�i_j_\haqbdZ�««««««««« 25 

 3.5 Ihjy^hd� hij_^_e_gby� k_[_klhbfhklb� b� jZkq_l� lZjbnh\� gZ� i_j_\hadm�
g_]Z[Zjblguo�]jmah\�b�]jmah\�gZ�ljZgkihjl_jZo�««««««««««�� 28 

 3.6 Hij_^_e_gb_� k_[_klhbfhklb� b� jZkq_l� lZjbnh\� gZ� i_j_\hadm� ]jmah\�
`_e_agh^hjh`guf�ljZgkihjlhf�\�dhgl_cg_jZo�i_j_\haqbdZ�«««««� 29 

4 Nhjfbjh\Zgb_� dhgdmj_glhkihkh[gh]h� lZjbnZ� gZ� `_e_agh^hjh`gmx� i_j_�
\hadm�«««««««««««««««««««««««««««««« 32 

 4.1 H[sb_�iheh`_gby ««««««««««««««««««««««« 32 
 4.2  JZkq_l�k_[_klhbfhklb�i_j_\hadb�]jmah\�^ey�lZjbnguo�p_e_c�gZ�dhgdm�

jbjmxs_f�\b^_�ljZgkihjlZ�««««««««««««««««««« 32 
 4.3 Ijbgylb_�j_r_gby�h�dhgdmj_glhkihkh[ghf�mjh\g_�lZjbnZ�gZ�i_j_\hadm�

]jmaZ�`_e_agh^hjh`guf�ljZgkihjlhf�««««««««««««««�� 60 
5 H[hkgh\Zgb_�lZjbnguo�klZ\hd�ijb�mkdhj_gghc�^hklZ\d_�]jmah\�««««« 61 
 5.1 Hij_^_e_gb_�gZ^[Z\db�d�lZjbnm�aZ�mkdhj_ggmx�^hklZ\dm�]jmaZ�\�khklZ\_�

]jmah\h]h�ih_a^Z�«««««««««««««««««««««««�� 61 
 5.2 Hij_^_e_gb_� klZ\hd� ieZlu� ijb� i_j_\had_ kjhqghc� hlijZ\db� k� hl^_ev�

guf�ehdhfhlb\hf�««««««««««««««««««««««« 64 
6 JZkq_l�jZaf_jh\�kdb^hd�k�lZjbnh\�ijb�jZaebqguo�mkeh\byo�««««««« 66 
 6.1 JZkq_l�jZaf_jZ�kdb^db�k�lZjbnZ�ijb�ihklhygghf�h[t_f_�i_j_\hahd�««� 66 
 6.2 MklZgh\e_gb_�kdb^db�k�lZjbnZ�ijb�m\_ebq_gbb�h[t_fZ�i_j_\hahd�««�� 67 
7 JZkq_l�kdb^db�k�lZjbnZ�ijb�i_j_\had_�]jmah\�hlijZ\bl_evkdbfb�fZjrjmlZfb� 69 
8 DZevdmebjh\Zgb_� klhbfhklb� ^hihegbl_evguo� mkem]�� \uihegy_fuo� ih�
ijhkv[Zf�deb_glh\�««««««««««««««««««««««««� 75 
Kibkhd�ebl_jZlmju�««««««««««««««««««««««««� 80 
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Ijbeh`_gb_�:�Ghf_gdeZlmjZ�b�deZkkbnbdZpby�]jmah\��i_j_\habfuo�Z\lhfh�
[bevguf�b�`_e_agh^hjh`guf�ljZgkihjlhf�««««««««««««� 82 

Ijbeh`_gb_�;�L_ogbq_kdb_�oZjZdl_jbklbdb�\Z]hgh\�dhe_b������ff�««««� 85 
Ijbeh`_gb_�< Hjb_glbjh\hqgu_�iZjZf_lju�^ey�jZkq_lZ� k_[_klhbfhklb�i_�

j_\hahd�]jmah\�`_e_agh^hjh`guf�ljZgkihjlhf�««««««««««�� 87 
Ijbeh`_gb_�=�J_dhf_g^m_fu_�jZkq_lgu_�kdhjhklb�^\b`_gby�]jmah\uo�Z\lh�

fh[be_c�^ey�jZkq_lZ�ghjf�gZ�h^bg�lhggh-dbehf_lj�««««««««« 88 
Ijbeh`_gb_ >�Ghjfu�\j_f_gb�gZ�ih]jmadm�b�jZa]jmadm�]jmah\�ba�Z\lhfh[b�

e_c�«««««««««««««««««««««««««««««�� 91 
Ijbeh`_gb_�?�Ghjfu�aZljZl�gZ�l_ogbq_kdh_�h[kem`b\Zgb_�b�j_fhgl�Z\lhfh�

[bevguo�ljZgkihjlguo�kj_^kl\�«««««««««««««««««�� 94 
Ijbeh`_gb_� @� Hkgh\gu_� l_ogbq_kdb_� oZjZdl_jbklbdb� Z\lhfh[bevguo�

ljZgkihjlguo�kj_^kl\�««««««..««««««««««««««��� 95 
Ijbeh`_gb_� B� AgZq_gby� klZg^Zjlghc� nmgdpbb� ghjfZevgh]h� jZkij_^_e_gby�
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