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L?F: 4.�<E:=H?FDHKLV�B�<H>HHL>:Q:��HIJ?>?E?GB?�
<E:=H?FDHKLB�IHJH> 

���Hij_^_e_gb_�fZdkbfZevghc�fhe_dmeyjghc�\eZ]h_fdhklb�i_kdh\. 

���Hij_^_e_gb_�fZdkbfZevghc�fhe_dmeyjghc�\eZ]h_fdhklb�i_kdh\�ijhba�
\h^blky�k�ihfhsvx�f_lZeebq_kdhc�ljm[u� �dhehggZ�E_[_^_\Z��jbk�����\ukhlhc 
100�kf�b�^bZf_ljhf 5�kf��<�^gh�ljm[u�\iZygZ�dhgmkhh[jZagZy�ljm[dZ�k�k_ldhc��
<ky�ljm[Z�jZa^_e_gZ�gZ�hlk_db�^ebghc 10�kf��bf_xsb_�\bglh\mx�gZj_adm��Ijb 
`_eZgbb�\ky�ljm[Z�fh`_l�[ulv�jZah[jZgZ�gZ�khklZ\gu_�qZklb� 

Oh^�hij_^_e_gby� 

���AZihegblv�ljm[m�i_kdhf�k�e_]dhc�ljZf[h\dhc� 
���<h^hgZkulblv�i_khd�kgbam�q_j_a�j_abgh\mx�ljm[dm�ba�gZihjgh]h�[ZqdZ� 
3.�Kgylv�j_abgh\mx�ljm[dm�k�^gZ�ijb[hjZ�b�^Zlv�]jZ\blZpbhgghc�\h^_�k\h�

[h^gh�kl_qv��HklZ\blv�ljm[m�\�ihdh_�gZ�kmldb� 
4.�<aylv�riZl_e_f�gZ\_kdm�i_kdZ�ih���-50�]�ba�dZ`^h]h�hlk_dZ�\�ij_^\Zjb�

l_evgh�\a\_r_ggu_�f_lZeebq_kdb_�[xdku�b�\a\_kblv�gZ�l_ogbq_kdbo�\_kZo� 
5.�<ukmrblv�\aylu_�ijh[u�^h�ihklhyggh]h�\_kZ�\�kmrbevghf�rdZnm��\a\_�

kblv�b�^ey�dZ`^hc�ijh[u�\uqbkeblv�\eZ`ghklv� 
���Ih�ihemq_gguf�^Zgguf�\u^_eblv�\�\_jog_c�qZklb�ijb[hjZ�ahgm�ihklh�

ygghc�\eZ`ghklb��\�dhlhjhc�\eZ`ghklv�dhe_[e_lky�\�ij_^_eZo�^_kyluo�^he_c�
ijhp_glh\�� \eZ`ghklv� wlhc� ahgu� ij_^klZ\ey_l� kh[hc� fZdkbfZevgmx� fhe_dm�
eyjgmx�\eZ]h_fdhklv��LZ[ebpZ���� 

@mjgZe�hij_^_e_gbc�fZdkbfZevghc�fhe_dmeyjghc�\eZ]h_fdhklb�b�dZibeeyjghc�

\eZ]h_fdhklb�i_kdh\�f_lh^hf�\ukhdbo�dhehgg� 

LZ[ebpZ 7. 

<eZ]h_fdhklv�\ % % Ghf_j�
[xdkZ�b�
ljm[db 

<eZ`ghklv�\�%% AhgZ�\eZ`ghklb 
FZdkbfZevgZy�fhe_�
dmeyjgZy 

DZibeeyj�
gZy 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1,5 
1,7 
1,6 
1,8 
1,9 
1,7 
6,2 
14,8 
15,0 

mklhcqb\hc�\eZ`ghklb 
 
 
 
 
 
i_j_oh^gZy 
fZdkbfZevghc 
\eZ`ghklb 

1,8 15,2 

10   15,7 

2.�Hij_^_e_gb_�dZibeeyjghc�\eZ]h_fdhklb�i_kdh\� 

DZibeeyjghc� \eZ]h_fdhklvx W
.
� gZau\Z_lky� fZdkbfZevgh_� dhebq_kl\h�

\h^u��m^_j`b\Z_fh_�\�dZibeeyjguo�ihjZo� 
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>ey� ]ebgbkluo� ]jmglh\� b� f_edha_jgbkluo� i_kdh\� dZibeeyjgZy� \eZ]h_f�
dhklv�fZeh�hlebqZ_lky�hl�iheghc�\eZ]h_fdhklb� 

Hij_^_e_gb_�dZibeeyjghc�\eZ]h_fdhklb�ijhba\h^blky�\�dhehgg_�E_[_^_�
\Z� 

 
Jbk����Ijb[hj�^ey�hij_^_e_gby�fZdkbfZevghc�fhe_dmeyjghc�

\eZ]h_fdhklb�i_kdh\� 

1.�Ih�ijbdjZs_gbb�klhdZ�ba�ijb[hjZ�]jZ\blZpbhgghc�\h^u��\aylv�ba�gb`�
gbo�lj_o�hlk_dh\�ijh[u�i_kdZ�\�dhebq_kl\_ 80-100�]�dZ`^Zy��\�ij_^\Zjbl_evgh�
\a\_r_ggu_�f_lZeebq_kdb_�[xdku�b�\a\_kblv . 

2.�<ukmrblv�ijh[u�i_kdZ�\�kmrbevghf�rdZnm�^h�ihklhyggh]h�\_kZ� 
3.�<uqbkeblv�^ey�dZ`^hc�ijh[u�\eZ`ghklv��dhlhjZy�\�ahg_�fZdkbfZevghc�

\eZ`ghklb�oZjZdl_jbam_l�dZibeeyjgmx�\eZ`ghklv��lZ[ebpZ��). 
4.�>Zggu_�hiulZ�aZibkZlv�\�`mjgZe� 

3.�Hij_^_e_gb_�iheghc�\eZ]h_fdhklb� 

Iheghc�\eZ]h_fdhklvx W
W
�gZau\Z_lky�fZdkbfZevgh_�dhebq_kl\h�\h^u��aZ�

dexq_ggh_� \�ihjh^_�ijb�iheghf�gZkus_gbb� _z� \h^hc��Ijb� lZdhf� khklhygbb�
ihjh^u�\h^hc�aZihegyxlky�\k_�ihju�b�imklhlu� 

Hij_^_e_gb_�iheghc�\eZ]h_fdhklb�ijhba\h^blky�ke_^mxsbf�h[jZahf� 
1.�<�ij_^\Zjbl_evgh�\a\_r_gguc�kl_deygguc�beb�f_lZeebq_kdbc�klZdZg��

h[t_fhf�����kf��gZkuiZlv�k�e_]dhc�mljZf[h\dhc�bkiulm_fuc�i_khd. 
���GZkulblv�i_khd�\h^hc�^h�ihy\e_gby�gZ�ih\_joghklb�i_kdZ�lhgdhc�ie_g�

db�\h^u�b�\a\_kblv� 
3.�<ukmrblv�gZ\_kdm�\�kmrbevghf�rdZnm�ijb�l_fi_jZlmj_�105°�^h�ihklh�

yggh]h�\_kZ�b�\uqbkeblv�\eZ`ghklv��dhlhjZy�[m^_l�jZ\gZ�bkdhfhfm�agZq_gbx�
iheghc�\eZ]h_fdhklb� 

���<h^hhl^ZqZ�i_kdh\� 

<h^hhl^Zq_c�gZau\Z_lky�kihkh[ghklv�i_kdh\��gZkus_gguo�\h^hc��hl^Z\Zlv�
_z�ih^�^_ckl\b_f�kbeu�ly`_klb��>ey�i_kqZguo�ihjh^�\h^hhl^ZqZ�qbke_ggh�jZ\�
gZ�jZaghklb�f_`^m�iheghc�\eZ]h_fdhklvx�b�fZdkbfZevghc�fhe_dmeyjghc�\eZ�
]h_fdhklvx� 
<h^hhl^Zqm�i_kdh\�fh`gh�ijb[eb`_ggh�\uqbkeblv�ih�jZaghklb�f_`^m�ihjbk�
lhklvx�b�fZdkbfZevghc�fhe_dmeyjghc�\eZ]h_fdhklvx�� 
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Ijbf_j��IhegZy�\eZ]h_fdhklv W
W
=30,5%.�FZdkbfZevgZy�fhe_dmeyjgZy�\eZ]h�

_fdhklv W
P
=5,0%.� Ke_^h\Zl_evgh�� \h^hhl^ZqZ� jZ\gZ� <=W

W
-W

P
=30,5 - 

5,0=25,5%. 
<� ]b^jh]_heh]bb�ihevamxlky�ihgylb_f -�g_^hklZlhd�gZkus_gby��µ.�Ih^� wlbf�
l_jfbghf�ihgbfZ_lky� dhebq_kl\h� \h^u��g_h[oh^bfh_�^ey�ihegh]h� \h^hgZku�
s_gby�ihjh^u��<_ebqbgZ�g_^hklZldZ�gZkus_gby�qbke_ggh�jZ\gZ�\h^hhl^Zq_� 

L?F: 5. D:IBEEYJGU?�K<HCKL<:�IHJH> 

Ih^�dZibeeyjgufb�k\hckl\Zfb�ihjh^�ihgbfZxl�\ukhlm�b�kdhjhklv�dZibe�
eyjgh]h�ih^gylby�\h^u�\�ihjZo�ihjh^u� 

Hij_^_e_gb_�\ukhlu�dZibeeyjgh]h�ih^gylby� 

���<aylv�kl_deyggmx�ljm[dm�^bZf_ljhf 2-3�kf�b�\ukhlhc�0,5 - 1,0�f��Gb`�
gbc�dhg_p�h[\yaZlv�fZje_c�b�gZihegblv�q_j_a�\hjhgdm�i_kdhf�k�e_]dhc�ljZf�
[h\dhc��I_khd�aZ]jm`Zlv�\�ljm[dm�lZd��qlh[u�g_�ijhbkoh^beZ�khjlbjh\dZ�a_j_g��
iZ^Zxsbo�\�\ha^mo_� �\gmljb�ljm[db��K�wlhc�p_evx�ijbkh_^bgblv�d�dhgpm�\h�
jhgdb�j_abgh\mx�ljm[dm�b�\gZqZe_�himklblv�_z�gZ�^gh�ljm[db��Z�aZl_f��ih�f_j_�
aZ]jmadb��ijbih^gbfZlv�d\_jom� 

2.�Mdj_iblv�ljm[dm�k�i_kdhf�gZ�rlZlb\_��HimkdZlv�gb`gbc�dhg_p�__�\�\h^m�
gZ 0,5 - 1�kf��Wlhl�mjh\_gv�ih^^_j`b\Zlv�\�l_q_gb_�\k_]h�hiulZ� 

���AZf_lblv�\j_fy�ih]jm`_gby�ljm[db�\�\h^m�b�ke_^blv�aZ�kdhjhklvx�ih^�
gylby�\h^u�ih�hdjZkd_�i_kdZ��f_gyxs_cky�\ke_^kl\b_�m\eZ`g_gby�_]h�ih^gb�
fZxs_cky�\h^hc��Ijb�g_jZ\ghf_jghf�ih^gylbb�\h^u�hlkq_lu�[jZlv�ih�kj_^�
g_fm�mjh\gx��KqblZlv�gm`gh�g_�hl�ih]jm`_ggh]h�dhgpZ��Z�hl�ih\_joghklb�\h�
^u� 

4.�Iheh`_gb_�mjh\gy�\h^u�hlf_qZlv�kgZqZeZ�q_j_a 5, 10, 20, 30�fbg���Z�aZ�
l_f�q_j_a�qZk��ihelhjZ��^\Z��ljb�b�kmldb�hl�gZqZeZ�hiulZ� 

5.�Ihemq_ggu_�^Zggu_�hlf_qZlv�\�`mjgZe_��lZ[ebpZ�����b�ihkljhblv�]jZ�
nbd�aZ\bkbfhklb�kdhjhklb�^\b`_gby�dZibeeyjguo�\h^�hl�\ukhlu�dZibeeyjgh]h�
ih^gylby� 

@mjgZe�hij_^_e_gby�\ukhlu�dZibeeyjgh]h�ih^gylby�\�i_kdZo� 

LZ[ebpZ���� 
<j_fy�hl�gZqZeZ�
hiulZ 

<ukhlZ�ih^gylby�\h^u�\�ff Kdhjhklv�^\b`_gby�dZibeeyjghc�\h^u�

V=
W

V
ff�fbg 

5�fbg. 84 16,8 
10" 171 17,1 
20" 207 10,3 
30" 
��qZk 

221 
240 

7,3 
6,0 

1�qZk.30�fbg. 250 2,7 
2�qZkZ 275 2,2 

3" 280 1,5 
kmldb 320 0,23 
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L?F:����HIJ?>?E?GB?�DHWNNBPB?GL:�NBEVLJ:PBB�
I?KDH< 

Hij_^_e_gb_�dhwnnbpb_glZ�nbevljZpbb�i_kdh\�hkms_kl\ey_lky�\�ijb[hj_�
LbfZ��ljm[d_�DZf_gkdh]h�b�ijb[hj_�DN -���F� 

1.�Hij_^_e_gb_�dhwnnbpb_glZ�nbevljZpbb�i_kdh\�\�ijb[hj_�LbfZ��jbk�3) 

1.�HibkZgb_�ijb[hjZ� 

Hkgh\ghc� qZklvx� ijb[hjZ� y\ey_lky� f_lZeebq_kdbc� pbebg^j� k� ]emobf�
^ghf��<�gb`gxx�qZklv��gZ 5�kf�\ur_�^gZ�pbebg^jZ��\deZ^u\Z_lky�iehlgZy�k_l�
dZ��Pbebg^j�bf__l�ljb�[hdh\u_�ljm[db��dhlhju_�kh_^bgyxlky�kh�kl_deyggufb�
iv_ahf_ljZfb��\u\_^_ggufb�gZ�iZg_ev�k�fbeebf_ljh\hc�rdZehc��M�\_jog_]h�
djZy�pbebg^jZ�k�^jm]hc�klhjhgu�bf__lky�_sz�h^gZ�[hdh\Zy�ljm[dZ�k�j_abgh\uf�
reZg]hf�^ey�klhdZ�\h^Z��LZdZy�`_�ljm[dZ�gZoh^blky�\�gb`g_c�qZklb�pbebg^jZ�
ih^�k_ldhc��D�g_c�ijbkh_^bgy_lky�j_abgh\Zy�ljm[dZ��ij_^gZagZq_ggZy�^ey�gZ�
kus_gby�i_kdZ�\h^hc�b�^ey�j_]mebjh\Zgby�gZihjZ�b�klhdZ�nbevljmxs_cky�\h�
^u�\h�\j_fy�hiulZ� 

2.�AZ]jmadZ�ijb[hjZ. 

Baf_jblv�h[t_f�pbebg^jZ�^h�\ukhlu�gZiheg_gby�i_kdhf� �gZ�1�kf�\ur_�
\_jog_]h�hl\_jklby�iv_ahf_ljZ��b�ih�aZ^Zgghc�iehlghklb��khhl\_lkl\mxs_c�_k�
l_kl\_gghc��\uqbkeblv�gZ\_kdm�i_kdZ��GZ\_kdm�lsZl_evgh�i_j_f_rZlv�b�aZku�
iZlv�g_[hevrbfb�ihjpbyfb�k�e_]dhc�ljZf[h\dhc�\�pbebg^j�gZ�k_ldm��ke_^y�aZ�
l_f��qlh[u�i_khd�jZkij_^_eyeky�jZ\ghf_jgh�ih�k_q_gbx�pbebg^jZ��Ih\_jo�i_k�
dZ�gZkuiZlv�kehc�]jZ\by�lhesbghc 2 - 3�kf�^ey�ij_^hojZg_gby�i_kdZ�hl�jZafu�
\Z�\h^hc� 

 
Jbk����Ijb[hj�LbfZ�^ey�hij_^_e_gby�dhwnnbpb_glZ�nbevljZpbb� 

DZibeeyjgh� gZkulblv� i_khd� \h^hc� q_j_a� gb`gxx� ljm[dm�� dhlhjmx� ^ey�
wlhc�p_eb�kh_^bgblv�k�\h^guf�j_a_j\mZjhf��<h^hgZkus_gb_�ijhba\h^blky�^ey�
m^Ze_gby�aZs_fe_ggh]h�\ha^moZ�b�^ey�aZiheg_gby�\k_o�ihj�\h^hc��<�ijhp_kk_�
gZkus_gby�gZ[ex^Zlv�aZ�gZiheg_gb_f�\h^hc�iv_ahf_ljbq_kdbo�ljm[hd�b�ke_�
^blv�aZ�l_f��qlh[u�\�bo�gb`gbo�dhgpZo�g_�aZ^_j`b\Zeky�\ha^mo��>ey�wlh]h�ih�
ke_�ihy\e_gby�\h^u�\�ljm[dZo�m^Zeylv�imaujvdb�\ha^moZ��k`bfZy�kh_^bgbl_ev�
gu_�j_abgh\u_�ljm[db��Imaujvdb�\ha^moZ�fh`gh�m^Zeblv�lZd`_�gZdehgyy�ijb�
[hj�\�klhjhgm��ijhlb\hiheh`gmx�iv_ahf_ljbq_kdbf�ljm[dZf� 
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Ih�hdhgqZgbb�gZkus_gby�ih^Zqm�\h^u�kgbam�ih\ukblv��qlh[u�hgZ�ihy\b�
eZkv�gZ^�ih\_joghklvx�i_kdZ��AZl_f�ij_djZlblv�ih^Zqm�\h^u�kgbam��AZ`Zlv�j_�
abgh\mx�ljm[dm�\bglh\uf�aZ`bfhf��hlkh_^bgblv�__�hl�j_a_j\mZjZ�b�mdj_iblv�
gZ�rlZlb\_�\�eZid_�gZ mjh\g_�ih\_joghklb�i_kdZ��Ih^ZqZ�\h^u�\�ijb[hj�^gy�
nbevljZpbb� hkms_kl\ey_lky� k\_jom� q_j_a� kbnhg�� k\yaZgguc� k� \h^guf�
j_a_j\mZjhf��MklZgh\blv�k�ihfhsvx�\bglh\h]h�aZ`bfZ�hq_gv�keZ[uc�lhd�\h^u�
ba�j_a_j\mZjZ��g_h[oh^bfuc�^ey�ih^^_j`Zgby�mjh\gy�\h^u�\�ijb[hj_�gZ�h^ghc�
\ukhl_��Ijb�wlhf�ba[ulhd�\h^u�ba�ijb[hjZ�[m^_l�kl_dZlv�ba�\_jog_c�[hdh\hc�
ljm[db� 

3.�Oh^�hij_^_e_gby� 

KjZam�ihke_� aZ]jmadb�ijb[hjZ�b�\h^hgZkus_gby�i_kdZ�ijh\_jblv�jZ[hlm�
iv_ahf_ljh\��>ey�wlh]h�ih^gylv�gb`gxx�[hdh\mx�ljm[dm�^h�\_joZ�pbebg^jZ��<�
wlhf�kemqZ_�mjh\gb�\h^u�\�iv_ahf_ljbq_kdbo�ljm[dZo�^he`gu�mklZgZ\eb\Zlvky�
gZ�h^ghc�\ukhl_��Ijb�ohjhrh�\h^hijhgbpZ_fhf�i_kd_�wlh�ijhbkoh^bl�[ukljh�\�
l_q_gb_� �-2-o�fbgml��Hlf_lblv�gZ�fbeebf_ljh\hc�rdZe_�iheh`_gb_� mjh\g_c�
\h^u�\�iv_ahf_lj_�b�ijbgylv�_]h� aZ�i_j\hgZqZevgh_��hl�dhlhjh]h�\_klb�^Zev�
g_crb_�hlkq_lu��Ihke_�wlh]h�ijbklmiblv�d�hiulZf� 

1)�Himklblv� j_]mebjmxsmx� ljm[dm�� aZ`Zlmx� eZidhc� gZ�rlZlb\_�� gZ� g_�
kdhevdh�kf�gb`_�mjh\gy�\h^u�\�ijb[hj_��ijbf_jgh��gZ�\ukhlm�dhe_gZ�i_j\h]h�
iv_ahf_ljZ��<� j_amevlZl_� wlh]h� \� ijb[hj_� kha^Z_lky� gZihjguc� ]jZ^b_gl��ih^�
\ebygb_f�dhlhjh]h�hkms_kl\ey_lky�nbevljZpby�\h^u�k�khhl\_lkl\mxs_c�kdh�
jhklvx� 

>ey� baf_j_gby� gZihjgh]h� ]jZ^b_glZ� \_klb� gZ[ex^_gby� aZ� ihdZaZgbyfb�
iv_ahf_ljbq_kdbo� ljm[hd�^h� l_o�ihj��ihdZ�\�gbo�g_�mklZgh\blky�ihklhygguc�
mjh\_gv� 

>Zggu_�gZ[ex^_gby�aZibku\Zlv�\�`mjgZe� 
I_j\mx�aZibkv�ijhba\_klb�lh]^Z��dh]^Z�\h^Z�\�ljm[dZo�aZcf_l�klZpbhgZj�

gh_�iheh`_gb_��gZ�]eZa���\lhjmx�aZibkv -�q_j_a 5 fbgml��ihke_�i_j\hc��?keb�ijb�
wlhf�mjh\_gv�hdZ`_lky�lhl�`_��qlh�b�ijb�i_j\hc�aZibkb��fh`gh�ijbklmiblv�d�
baf_j_gbx�jZkoh^Z�nbevljmxs_c�\h^u� 

2)�Ih�^hklb`_gbb� klZpbhgZjgh]h�iheh`_gby�mjh\gy�\�iv_ahf_ljbq_kdbo�
ljm[dZo�aZf_jblv�jZkoh^�\h^u�\�l_q_gb_ 5�fbg��ijb�ihfhsb�f_jgh]h�khkm^Z� 

���Ihke_�baf_j_gby�jZkoh^Z�\h^u�kgh\Z�aZibkZlv�ihdZaZgby�iv_ahf_ljbq_�
kdbo�ljm[hd��?keb�bo�ihdZaZgby�^h�b�ihke_�jZkoh^Z�hdZ`mlky�h^bgZdh\ufb��lh�
wlh�y\blky�k\b^_l_evkl\hf�klZpbhgZjgh]h�mjh\gy� �iheh`_gby��\h^u�\h�\j_fy�
hiulZ��?keb�`_�ihke_�baf_j_gby�jZkoh^Z�ihdZaZgby�iv_ahf_ljbq_kdbo�ljm[hd�
baf_gylky��lh�\�kemqZ_�fZeh]h�baf_g_gby��g_�[he__ - 2-3�ff��fh`gh�ijb�\uqbk�
e_gbb�\aylv�kj_^g__�ba�^\mo�ihdZaZgbc� 

4)�Ihke_�aZf_jZ�jZkoh^Z�\h^u�b�\aylby�dhgljhevguo�hlkq_lh\�ih�iv_ahf_l�
jbq_kdbf�ljm[dZf��ih\lhjblv�hiul�_s_�ijb�^\mo�gZihjZo��\_ebqbgZ�dhlhjuo�
j_]mebjm_lky�iheh`_gb_f�ljm[db�gZ�rlZlb\_� 

P_e_khh[jZagh�gZqZlv�hij_^_e_gb_�k�fbgbfZevguo�\_ebqbg�iZ^_gby�gZih�
jZ (1-2�kf���^hclb�^h�fZdkbfZevgh�\hafh`gh]h�\�^Zgghf�ijb[hj_� 
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<h�\j_fy�hiulh\�h^gh\j_f_ggh�kh�kgylb_f�hlkq_lh\�ih�iv_ahf_ljZf�ijh�
ba\h^blv�aZf_ju�l_fi_jZlmju�\h^u�\�^\mo�f_klZo��\�pbebg^j_�ijb�\oh^_�\h^u�
\�]jmgl�b�\�f_jghf�khkm^_�ijb�\uoh^_�\h^u��ijhnbevljh\Z\r_cky�q_j_a�]jmgl��
>ey�jZkq_lZ�[_j_lky�kj_^g__�Zjbnf_lbq_kdh_�ba�^\mo�aZf_j_gguo�l_fi_jZlmj� 

19.�<uqbkeblv�^ey�dZ`^h]h�hiulZ�l_fi_jZlmjgmx�ihijZ\dm�ih�nhjfme_ 

2 ��������t 
l_fi_jZlmjZ�\h^u�ijb�hiul_ - t 
Ih�^Zgguf�dZ`^h]h�hiulZ�ijhba\_klb�jZkq_l�dhwnnbpb_glZ�nbevljZpbb�

ih�nhjfmeZf� 

K=
-

Y ; v=
)

4 : Q=
W

ϖ ; F=
�

�G⋅π ; J=
O

K∆  

]^_�v -�kdhjhklv�nbevljZpbb�\�kf�k_d� 
Q - jZkoh^�\h^u�\�kf � �k_d� 
F -�iehsZ^v�ihi_j_qgh]h�k_q_gby�ijb[hjZ�\�kf � ; 
J -�gZihjguc�]jZ^b_gl� 
ûh - jZaghklv�mjh\g_c�\h^u�\�kf� 
l -�jZkklhygb_�f_`^m�iv_ahf_ljbq_kdbfb�ljm[dZfb�ih�hkb�ijb[hjZ�

\�kf� 
21.�<uqbke_ggu_�agZq_gby�dhwnnbpb_glh\�nbevljZpbb�ijb\_klb�d�l_fi_�

jZlmj_ 10°,�ihevamykv�l_fi_jZlmjghc�ihijZ\dhc��D
��

=
τ
D  

���>Zggu_�hiulZ�aZg_klb�\�`mjgZe��lZ[ebpZ������� 

@mjgZe�hij_^_e_gby�dhwnnbpb_glZ�nbevljZpbb�\�ijb[hj_�LbfZ� 

<gmlj_ggbc�^bZf_lj�ijb[hjZ - d�kf� 

IehsZ^v�k_q_gby�nbevljmxs_c�dhehggu�- 
�

�Gπ
�kf � . 

JZkklhygb_�f_`^m�iv_ahf_ljbq_kdbfb�ljm[dZfb�ih�hkb�ijb[hjZ�-�kf� 
LZ[ebpZ���� 

��

hiu
lZ 

Dhe-\h�
ijh�
nbe��
\h^u�\�
kf3 

<j_fy�
nbevl�
jZp��\�
k_d 

JZkoh^�\�
kf3�k_d 

Kdh�
jhklv�
nbevl�
jZp��\�
kf�k_d 

Kj_^g��
jZag��
mjh\g��
\h^u 

GZihj�
]jZ^b�
_gl 

Dhwn��
nbevl�
jZp��\�
kf�k_d 

L_f�
i_jZl��
ihijZ
\dZ 

Dhwn��
NbevljZ�
pbb�ijb�
10Ûkf�k_d 

1. & T 
Q=

W

ϖ
 V=

)

4
 

ûh 
J=

O

K∆
 K=

-

Y
 

2 
K10= τ

W
.

 

 111,0 525 0,210 0,0035 2,0 0,20 0,017 1,18 0,0144 
 
G_h[oh^bfh_�h[hjm^h\Zgb_�b�fZl_jbZeu��ijb[hj�LbfZ��^\Z� l_jfhf_ljZ��

f_jguc�klZdZg��k_dmg^hf_j��j_a_j\mZj�k�\h^hc��kl_deygguc�klZdZg�k�kbnhghf���
^_j_\yggZy�ljZf[h\dZ��rlZlb\��j_abgh\Zy�ljm[dZ�^bZf_ljhf 0,8 - 1�kf��^ebghc 1 
f��q_luj_�aZ`bfZ� 

,,��Hij_^_e_gb_�dhwnnbpb_glZ�nbevljZpbb�\�ljm[d_�DZf_gkdh]h� 

Ijb[hj� khklhbl�ba� kl_deygghc� ljm[db� �jbk����^bZf_ljhf 2-4� kf��^ebghc�
hdheh����kf��gZ�dhlhjhc�bf__lky�fbeebf_ljh\Zy�rdZeZ��GZ�gb`g_f�dhgp_�ljm[�



 9 

db�mdj_iey_lky�k_ldZ�beb�dhg_p�aZ\yau\Z_lky�fZje_c��GZ�^gh�fZjeb�gZkuiZ_lky�
]jZ\bc��ij_iylkl\mxsbc�ijhgbdgh\_gbx�i_kdZ� 

���AZ]jmadZ�ijb[hjZ� 

Kdj_iblv�ljm[dm�gZ�rlZlb\_�b�hklhjh`gh�g_[hevrbfb�ihjpbyfb� �gZihe�
gblv�ljm[dm�i_kdhf�^h�\ukhlu 10�kf��k�e_]dhc�ljZf[h\dhc��Ih�f_j_�aZiheg_gby�
\_klb�\h^hgZkus_gb_�i_kdZ��M\_ebqblv�ih^Zqm�\h^u�kgbam��qlh[u�hgZ�h[jZah�
\ZeZ�gZ^�i_kdhf�kehc�\ 1-2 kf��GZkuiZlv�gZ^�i_kdhf�kehc�]jZ\by�lhesbghc 1-2 
kf�^ey�ij_^hojZg_gby�i_kdZ�hl�jZafu\Z��JZaf_lblv�rdZem�lZd��qlh[u�^_e_gb_�
gZoh^behkv�\\_jom�ljm[db��Z�dhg_p�__�ijbgylv�aZ 20. 

Oh^�hij_^_e_gby 

���IhklZ\blv�ih^�ljm[dm�klZdZg�^ey�k[hjZ�nbevljmxs_cky�\h^u� 
���GZihegblv�ljm[dm�\h^hc�k\_jom�b�ijhba\_klb 3�gZ[ex^_gby�aZ�iZ^_gb_f�

mjh\gy�\h^u�\�ljm[d_��<lhjbqgh�aZihegblv�ljm[dm�\h^hc�b�k_dmg^hf_jhf�hlf_�
lblv�fhf_gl�ijhoh`^_gby�f_gbkdZ�\h^u�\�ljm[d_�q_j_a�gme_\h_�^_e_gb_��Z�aZ�
l_f�q_j_a�jy^�ihke_^h\Zl_evguo�^_e_gbc� 3, 5, 7. 

3.�>Zggu_�hiulZ�aZibkZlv�\�`mjgZe� 
4.�>ey�dhgljhey�\gh\v�gZihegblv�ljm[dm�\h^hc�b�ih\lhjblv�gZ[ex^_gby� 
5.�H^gh\j_f_ggh�k�gZ[ex^_gbyfb�ijhba\_klb�aZf_j�l_fi_jZlmju�\h^u� 
>ey�jZkqzlZ�dhwnnbpb_glZ�nbevljZpbb�=�G��DZf_gkdbf�ij_^eh`_gZ�nhj�

fmeZ� 

D 






�
K

6

7

O ϕ , 

]^_�D -�dhwnnbpb_gl�nbevljZpbb 
h

�
 -�i_j\hgZqZevguc�gZihj� 

S -�iZ^_gb_�mjh\gy 
l -�^ebgZ�imlb�nbevljZpbb��\ukhlZ�klhe[Z�i_kdZ�\�ljm[�
d_�� 

>ey�m^h[kl\Z�\uqbke_gbc�=�G�DZf_gkdbf�khklZ\e_gZ�lZ[ebpZ�jy^Z�agZq_�
gbc,�dhlhjufb�ke_^m_l�ihevah\Zlvky�ijb�jZkq_l_�dhwnnbpb_glZ�nbevljZpbb. 

Jbk����MklZgh\dZ�ljm[db�DZf_gkdh]h� 
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@mjgZe�hij_^_e_gbc�dhwnnbpb_glZ�nbevljZpbb�\�ljm[d_�DZf_gkdh]h 
LZ[ebpZ����� 

��

hiu
lZ 

DjZl�
dh_�
hibkZ�
gb_�
ihjh^u 

I_j
\hgZ
qZev
guc�
gZ�
ihj�
kf 

IZ^
_gb_�
mjh\
gy 

<j_
fy�
nbe
vljZ
pbb�
k_d 

GZ�
ihj 

AgZq_�
gb_�
nmgd�
pbb 

>eb
gZ�
imlb�
nbe
vljZ
pbb�
kf 

Dhwnnbpb�
_gl�
nbevljZ�
pbb 

L_
fi
_pa
l\S
D�\�
ºK 

L_f
i_�
jZ�
lmj�
gZy�
ih�
ijZ\
dZ 

Dhwn�
nb�pb�
_gl�
nbevl�
jZpbb�
ijb���º 
kf�k_d 

h0 S T 

�
K

6
 3 






�
K

6
 

l 
K= 






�
K

6

W

O ϕ  
t 2 

K10= τ
.

  F_edh�
a_jgb�
kluc�
i_khd 20 5 960 0,265 0,308 10 0,0031 16 1,18 0,0026 

G_h[oh^bfh_�h[hjm^h\Zgb_��kl_deyggZy�ljm[dZ�^ebghc 30�kf�k�fbeebf_l�
jh\hc�rdZehc��k_dmg^hf_j��l_jfhf_lj��rlZlb\�k�eZidhc� 2�kl_deygguo�klZdZgZ� 

LZ[ebpZ�agZq_gbc�nmgdpbc�3 






�
K

6 =- 





−

�

�OQ
K

6
��d�hiulZf�\�ljm[d_�DZf_gkdh]h� 

LZ[ebpZ����� 

�
K

6
 3 






�
K

6
 

û 

�
K

6
 3 






�
K

6
 

û 

�
K

6
 3 






�
K

6
 

û 

1 2 3 4 5 6 7 8 9 
0,01 0,010 0,010 0,34 0,416 0,015 0,67 1,109 0,030 
0,02 0,020 0,010 0,35 0,431 0,015 0,68 1,139 0,033 
0,03 0,030 0,010 0,36 0,446 0,016 0,69 1,172 0,032 
0,04 0,040 0,011 0,37 0,462 0,016 0,70 1,204 0,034 
0,05 0,051 0,011 0,38 0,478 0,016 0,71 1,238 0,035 
0,06 0,062 0,010 0,39 0,494 0,016 0,72 1,273 0,036 
0,07 0,073 0,010 0,40 0,510 0,017 0,73 1,309 0,038 
0,08 0,083 0,011 0,41 0,527 0,018 0,74 1,347 0,039 
0,09 0,094 0,011 0,42 0,545 0,017 0,75 1,386 0,041 
0,10 0,105 0,012 0,43 0,562 0,018 0,76 1,427 0,043 
0,11 0,117 0,011 0,44 0,580 0,018 0,77 1,470 0,044 
0,12 0,128 0,011 0,45 0,598 0,018 0,78 1,514 0,047 
0,13 0,139 0,012 0,46 0,616 0,019 0,79 1,561 0,048 
0,14 0,151 0,012 0,47 0,653 0,019 0,80 1,609 0,052 
0,15 0,163 0,011 0,48 0,654 0,019 0,81 1,661 0,054 
0,16 0,174 0,012 0,49 0,673 0,020 0,82 1,715 0,056 
0,17 0,186 0,010 0,50 0,693 0,020 0,83 1,771 0,062 
0,18 0,196 0,014 0,51 0,713 0,021 0,84 1,833 0,064 
0,19 0,210 0,013 0,52 0,734 0,021 0,85 1,897 0,069 
0,20 0,228 0,013 0,53 0,755 0,022 0,86 1,966 0,074 
0,21 0,236 0,012 0,54 0,777 0,022 0,87 2,040 0,080 
0,22 0,248 0,013 0,55 0,799 0,022 0,88 2,120 0,087 
0,23 0,261 0,013 0,56 0,821 0,023 0,89 2,207 0,096 
0,24 0,274 0,014 0,57 0,844 0,024 0,90 2,303 0,105 
0,25 0,288 0,013 0,58 0,868 0,024 0,91 2,408 0,118 
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1 2 3 4 5 6 7 8 9 
0,26 0,301 0,014 0,59 0,892 0,025 0,92 2,526 0,133 
0,27 0,315 0,014 0,60 0,916 0,025 0,93 2,659 0,154 
0,28 0,329 0,017 0,61 0,941 0,026 0,94 2,813 0,183 
0,29 0,346 0,011 0,62 0,967 0,027 0,95 2,996 0,223 
0,30 0,357 0,014 0,63 0,994 0,028 0,96 3,219 0,298 
0,31 0,371 0,014 0,64 1,022 0,028 0,97 3,507 0,405 
0,32 0,385 0,015 0,65 1,050 0,029 0,98 3,912 0,693 
0,33 0,400 0,016 0,66 1,079 0,030 0,99 4,605  

 

Hij_^_e_gb_�dhwnnbpb_glZ�nbevljZpbb�i_kdh\�\�

ijb[hj_�DN-��F 

Ijb[hj�khklhbl�ba�f_lZeebq_kdh]h�klZdZgZ�k�aZhklj_gguf�djZ_f��^gZ��dh�
lhjh_�gZ^_\Z_lky�gZ�gb`gxx�qZklv�pbebg^jZ��b�eZlmgghc�k_ldb��\klZ\ey_fhc�\�
^gh��GZ�\_jogxx�qZklv�pbebg^jZ�mklZgZ\eb\Z_lky�fmnlZ�k�eZlmgghc�k_ldhc�b�
kh�kl_deygguf�f_jguf�pbebg^jhf� �fZjbhllh\uf�khkm^hf���gZ�h^ghc�klhjhg_�
dhlhjh]h� gZg_k_gZ� fbeebf_ljh\Zy� rdZeZ�� L_e_kdhibq_kdh_� ijbkihkh[e_gb_��
khklhys__�ba�ih^klZ\db��\bglZ�b�ieZgdb�k�^_e_gbyfb�gZihjgh]h�]jZ^b_glZ�hl 0 
^h 1. 

Oh^�hij_^_e_gby� 

1.�AZihegblv�f_lZeebq_kdbc�klZdZg�i_kdhf�k�e_]dhc�ljZf[h\dhc�b�hij_^_�
eblv�_]h�h[t_fguc�\_k��l_fZ 2). 

2.�Ijhba\_klb�\h^hgZkus_gb_�i_kdZ�kgbam�� lZd��qlh[u�k\_jom�\uklmibeZ�
\h^Z� 

3.� GZ^_lv� ^gh� gZ� klZdZg� ijb[hjZ�� ihf_klblv� ijb[hj� \� l_e_kdhibq_kdh_�
ijbkihkh[e_gb_�b�\jZs_gb_f�\bglZ�ih^gylv�ih^klZ\dm�^h�kh\f_s_gby�hlf_ldb�
gZ�ieZgd_�gZihjgh]h�]jZ^b_glZ�\_ebqbghc�1�k�\_jogbf�djZ_f�djurdb� 

4.�AZihegblv�f_jguc�pbebg^j�\h^hc��hijhdbgmlv�gZ^�ljm[dhc�b�mdj_iblv�\�
\_jog_c�djurd_��dhlhjZy�h^_\Z_lky�gZ�^jm]hc�dhg_p�f_lZeebq_kdh]h�klZdZgZ��
=hjeurdh�khkm^Z�^he`gh�hlklhylv�hl�ih\_joghklb�]jmglZ�gZ 0,6 - 1�ff��<�lZ�
dhf�\b^_�f_jguc�pbebg^j�Z\lhfZlbq_kdb�ih^^_j`b\Z_l�gZ^�]jmglhf�ihklhyg�
guc�mjh\_gv�\h^u�\ 1 - 2�ff��DZd�lhevdh��\ke_^kl\b_�nbevljZpbb�\h^u��mjh\_gv�
ihgbablky� \�f_jguc�pbebg^j�ijhj\_lky�imauj_d� \ha^moZ�b� khhl\_lkl\mxs__�
dhebq_kl\h�\h^u�ba�g_]h�\uc^_l��Wlbf�^hklb]Z_lky�ihklhygkl\h�]jZ^b_glZ� 

���AZf_lblv�ih�rdZe_�mjh\_gv�\h^u�\�pbebg^j_��imklblv�k_dmg^hf_j�b�q_�
j_a�hij_^_e_gguc�bgl_j\Ze�\j_f_gb (100�k_d��aZf_lblv�\lhjhc�mjh\_gv� 

���>ey�dhgljhey�\gh\v�aZihegblv�pbebg^j�\h^hc�b�ih\lhjblv�gZ[ex^_gby��
Ih\lhjblv�gZ[ex^_gby�g_kdhevdh�jZa�b�\uqbkeblv�kj_^g__�agZq_gb_�dhwnnb�
pb_glZ�nbevljZpbb�� 

JZkkqblZlv�dhwnnbpb_gl�nbevljZpbb�ih�nhjfme_� 

K=
7)

4 ���⋅ , 

]^_�Q -�h[t_f�\h^u�ijhnbevljh\Z\r_cky�aZ�\j_fy�L��\�kf � . 
L -�\j_fy�nbevljZpbb�\�k_d� 
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F -�iehsZ^v�ihi_j_qgh]h�k_q_gby�ljm[db��kf �   
864 -�i_j_\h^ghc�dhwnnbpb_gl�jZaf_jghklb�ba�kf�k_d�\�f�kml� 

LZ[ebpZ��12. 
<j_fy�
nbevl�
jZpbb 

H[t_f�
ijh�
nbevljh�
\Z\r_cky�
\h^u��kf 

Dhwnnbpb�
_gl�nbevl�
jZpbb�
kf�k_d 

Kj_^g��dh�
wnnbpb_gl�
nbevljZ�
pbb�kf�k_d 

L_fi_�
jZlmjZ�
\h^u 

L_fi_jZ�
lmjgZy�
ihijZ\dZ 

Dhwnnbpb�
_gl�nbevl�
jZpbb 
ijb ���K 
f�kml 

��

hiulZ 
Hib�
kZgb_�
i_kdZ 

T Q K Kkj t 2 
K

��
= ���

τ
.

 

1. F_edh�
a_jgb�
kluc� 
i_khd 

286 20 0,0025 0,0025 18 1,24 1,8 

 

Kibkhd�ebl_jZlmju�kf��Q:KLV��� 

F_lh^bq_kdh_�jmdh\h^kl\h�khklZ\beZ�:�Y��Kfbjgh\Z 


