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IJ?>BKEH<B?

F_`^mgZjh^gZy � hj]ZgbaZpby� ih� klZg^ZjlbaZpbb � �BKH�� y\ey_lky

\k_fbjghc� n_^_jZpb_c� gZpbhgZevguo � hj]ZgbaZpbc � ih� klZg^ZjlbaZpbb

�dhfbl_lh\�qe_gh\� BKH��� JZajZ[hldZ� f_`^mgZjh^guo� klZg^Zjlh\

h[uqgh� hkms_kl\ey_lky� l_ogbq_kdbfb� dhfbl_lZfb� BKH�� DZ`^uc

dhfbl_l�qe_g�� aZbgl_j_kh\Zgguc � \� ^_yl_evghklb �� ^ey� dhlhjhc� [ue

kha^Zg� l_ogbq_kdbc � dhfbl_l�� bf__l� ijZ\h� [ulv� ij_^klZ\e_gguf � \� wlhf

dhfbl_l_�� F_`^mgZjh^gu_� ijZ\bl_evkl\_ggu_ � b� g_ijZ\bl_evkl\_ggu_

hj]ZgbaZpbb�� bf_xsb_� k\yab� k� BKH�� lZd`_� ijbgbfZxl � mqZklb_� \

jZ[hlZo�� Qlh� dZkZ_lky� klZg^ZjlbaZpbb � \� h[eZklb� we_dljhl_ogbdb�� BKH

jZ[hlZ_l� \� l_kghf� khljm^gbq_kl\_ � k� F_`^mgZjh^ghc

we_dljhl_ogbq_kdhc �dhfbkkb_c��FWD��

Ijh_dlu� f_`^mgZjh^guo� klZg^Zjlh\ �� ijbgylu_ � l_ogbq_kdbfb

dhfbl_lZfb �� jZkkueZxlky� dhfbl_lZf�qe_gZf� gZ� ]hehkh\Zgb_�� Bo

him[ebdh\Zgb_� \� dZq_kl\_� f_`^mgZjh^guo� klZg^Zjlh\ � lj_[m_l

h^h[j_gby�� ih� f_gvr_c� f_j_�� ���� dhfbl_lh\�qe_gh\�� ijbgbfZxsbo

mqZklb_�\�]hehkh\Zgbb�

F_`^mgZjh^guc � klZg^Zjl� BKH� ����� [ue� ih^]hlh\e_g

L_ogbq_kdbf�dhfbl_lhf�BKH/LD����>_lZeb �dj_ie_gby�

Wlh� \lhjh_� ba^Zgb_� hlf_gy_l� b� aZf_sZ_l� i_j\h_� ba^Zgb_� �BKH

������������dhlhjh_�[ueh�l_ogbq_kdb�i_j_kfhlj_gh�

FDK����������

>_kdjbilhju� � ba^_eby � dj_ie_gby � � emqbgdb � �f_oZgbdZ�� � rihgdb � � ki_pbnbdZpbb �

oZjZdl_jbklbdb � �jZaf_ju � �h[hagZq_gb_.
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RIEBGLU

1 H[eZklv�jZkijhkljZg_gby

GZklhysbc� f_`^mgZjh^guc� klZg^Zjl� mklZgZ\eb\Z_l

oZjZdl_jbklbdb �riebglh\�

2 GhjfZlb\gu_�kkuedb

Ke_^mxsb_� gb`_� klZg^Zjlu� kh^_j`Zl� iheh`_gby�� dhlhju_

ihkj_^kl\hf� kkuehd� \� ^Zgghf� l_dkl_� khklZ\eyxl� iheh`_gby� ^Zggh]h

f_`^mgZjh^gh]h� klZg^ZjlZ�� GZ� \j_fy� im[ebdZpbb � mdZaZggu_� ba^Zgby

[ueb�^_ckl\mxsbfb ��<k_� klZg^Zjlu�ih^e_`Zl�i_j_kfhljm��b� klhjhgZf�

mqZklgbpZf � kh]eZr_gbc� gZ� hkgh\_� wlh]h� klZg^ZjlZ� j_dhf_g^m_lky

\uykgblv� \hafh`ghklv� ijbf_g_gby� kZfuo� ihke_^gbo� ba^Zgbc

mdZaZgguo �gb`_�klZg^Zjlh\��KljZgu�qe_gu�BKH�b�FWD�\_^ml�mdZaZl_eb

^_ckl\mxsbo�f_`^mgZjh^guo�klZg^Zjlh\�

BKH� ���������Ih^rbigbdb� dZq_gby��Mihjgu_�ih^rbigbdb��=Z[Zjblgu_

jZaf_ju�b�h[sbc�\b^�\�ieZg_

BKH������������Ba^_eby dj_i_`gu_��Ijb_fhqguc�dhgljhev

BKH�������1 ), Dhfihg_glu �j_av[h\u_��We_dljheblbq_kdb_ �ihdjulby �

BKH� ���������� Ihdjulby� dhg\_jkbhggu_� nhknZlgu_�� F_lh^

hij_^_e_gby�oZjZdl_jbklbd

3 JZaf_ju

Kf��jbk�����lZ[ebpu���b���

Jbkmghd��
                                                          
1) =hlh\blky �d �ba^Zgbx � �I_j_kfhlj �BKH ������������
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LZ[ebpZ����JZaf_ju��>ebgZ� l ��kf��lZ[e����

JZaf_ju �\ �fbeebf_ljZo

GhfbgZevguc �jZaf_j  1 ) 0,6 0,8 1 1,2 1,6 2 2,5 3,2
fZdk 0,5 0,7 0,9 1,0 1,4 1,8 2,3 2,9      d
fbg � 0,4 0,6 0,8 0,9 1,10 1,7 2,1 2,7
fZdk 1,6 1,6 1,6 2,50 2,50 2,50 2,50 3,2      a
fbg � 0,8 0,8 0,8 1,25 1,25 1,25 1,25 1,6

      b ≈ 2 2,4 3 3 3,2 4 5 6,4
fZdk 1,0 1,4 1,8 2,0 2,8 3,6 4,6 5,8      c
fbg � 0,9 1,2 1,6 1,7 2,4 3,2 4,0 5,1
[he__ - 2,5 3,5 4,5 5,5 7 9 11;helu

^h 2,5 3,5 4,5 5,5 7 9 11 14
[he__ - 2 3 4 5 6 8 9

Khhl\_l�

kl\mxsb_

^bZf_lju
2 )

Rlbnlu


^h 2 3 4 5 6 8 9 12

GhfbgZevguc �jZaf_j  1 ) 4 5 6,3 8 10 13 16 20
fZdk 3,7 4,6 5,9 7,5 9,5 12,4 15,4 19,3       d
fbg � 3,5 4,4 5,7 7,3 9,3 12,1 15,1 19,0
fZdk 4 4 4 4 6,30 6,30 6,30 6,30       a
fbg � 2 2 2 2 3,15 3,15 3,15 3,15

       b ≈ 8 10 12,6 16 20 26 32 40
fZdk 7,4 9,2 11,8 15,0 19,0 24,8 30,8 38,5       c
fbg � 6,5 8,0 10,3 13,1 16,6 21,7 27,0 33,8
[he__ 14 20 27 39 56 80 120 170;helu

^h 20 27 39 56 80 120 170 -
[he__ 12 17 23 29 44 69 110 160

Khhl\_l�

kl\mxsb_

>bZf_lju
2 )

Rlbnlu


^h 17 23 29 44 69 110 160 -
1)
� GhfbgZevguc � jZaf_j �  � ^bZf_ljm � hl\_jklby � ih^ � riebgl;  ^ey � wlbo � ^bZf_ljh\

j_dhf_g^mxlky �ke_^mxsb_ �deZkku �^himkdZ�

   H13 ̂ ey �ghfbgZevgh]h �jZaf_jZ �≤  1,2

   H14 ̂ ey �ghfbgZevgh]h �jZaf_jZ �>  1,2
2)
� Ijb � bkihevah\Zgbb � gZ � `_e_aguo � ^hjh]Zo � b � \ � kemqZyo � � dh]^Z � riebglu � � ^ey

rlbnlh\ � k � ]heh\dhc � b � hl\_jklb_f � ih^ � riebgl � ih^\_j]Zxlky � \ha^_ckl\bx

^hihegbl_evguo � ihi_j_qguo � kbe � � j_dhf_g^m_lky � bkihevah\Zlv � ke_^mxsbc

[hevrbc �jZaf_j �riebglZ �d �rlbnlZf � �mdZaZgguf �\ �wlhc �lZ[ebp_ �


�Rlbnl �k �]heh\dhc �b �hl\_jklb_f �ih^ �riebgl �
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LZ[ebpZ����GhfbgZevgu_�b�dhff_jq_kdb_�jZaf_ju�^ebgu�riebglh\

JZaf_ju �\ �fbeebf_ljZo

>ebgZ � l GhfbgZevguc �jZaf_j � �ff �

ghf fbg fZdk 0,6 0,8 1 1,2 1,6 2 2,5 3,2 4 5 6,3 8 10 13 16 20
4 3,5 4,5
5 4,5 5,5
6 5,5 6,5
8 7,5 8,5

10 9,5 10,5
12 11 13
14 13 15
16 15 17                >bZiZahg

18 17 19
20 19 21
22 21 23
25 24 26
28 27 29 � � � � � � � � � � � � �dhff_jq_kdbo

32 30,5 33,5
36 34,5 37,5
40 38,5 41,5
45 43,5 46,6 � � � � � � � � � �jZaf_jh\ �^ebgu
50 48,5 51,5
56 54,5 57,5
63 61,5 64,5
71 69,5 72,5
80 78,5 81,5
90 88 92

100 98 102
112 110 114
125 123 127
140 138 142
160 158 162
180 178 182
200 198 202
224 222 226
250 248 252
280 278 282
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4 Lj_[h\Zgby�b�F_`^mgZjh^gu_�klZg^Zjlu�^ey�kijZ\db

Kf��lZ[e����

LZ[ebpZ����Lj_[h\Zgby�b�f_`^mgZjh^gu_�klZg^Zjlu�^ey�kijZ\hd

FZl_jbZe KlZev (St)

KieZ\ �f_^b �b �pbgdZ �(Cu Zn)

F_^v �(Cu)

KieZ\ �Zexfbgby  (Al)

KlZev �g_j`Z\_xsZy � � �Zmkl_gblgZy  (A)

>jm]b_ �fZl_jbZeu �bkihevamxlky � �ih �kh]eZkh\Zgbx

f_`^m �aZdZaqbdhf �b �ihklZ\sbdhf �

IeZklbqghklv DZ`^Zy �gh`dZ �riebglZ �^he`gZ �\u^_j`b\Zlv

h^ghjZah\uc � �ba]b[ �[_a �ihy\e_gby �\b^bfhc �lj_sbgu

\ �f_kl_ �ba]b[Z �

QbklhlZ �ih\_joghklb =eZ^db_ �riebglu � �ihklZ\ey_fu_ �\ �_kl_kl\_gghf �\b^_ �

ihdju\Zxlky �aZsblghc �kfZadhc �beb �^jm]bfb

ihdjulbyfb �ih �kh]eZkh\Zgbx �f_`^m �aZdZaqbdhf �b

ihklZ\sbdhf � �Ijb �we_dljheblbq_kdbo �ihdjulbyo

kfhljb �BKH �������Ijb �nhknZlghf �ihdjulbb

kfhljb �BKH ������

DZq_kl\h

ba]hlh\e_gby

GZ �riebglZo �g_ �^he`gh �[ulv �g_jh\ghkl_c �

g_kh\_jr_gkl\ �nhjfu �b �g_^himklbfuo �^_n_dlh\ �

=eZahd � riebglZ � ^he`_g � [ulv � � ih � \hafh`ghklb �

djm]euf � �Ihi_j_qgh_ � k_q_gb_ � ^\mo � keh`_gguo � \f_kl_

gh`_d �^he`gh �[ulv �djm]euf �

Ijb_fe_fhklv F_lh^bdm �ijb_fdb �kfhljb �\ �BKH ������
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5 H[hagZq_gb_

Riebgl�ghfbgZevgh]h �jZaf_jZ���ff��ghfbgZevghc�^ebgu� l = 50ff�

klZevghc��h[hagZqZ_lky�ke_^mxsbf�h[jZahf�

Riebgl�BKH������− 5 × 50 − St


