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Ij_^bkeh\b_ 

F_lh^bq_kdb_�mdZaZgby�ih�dmjkm�©Ki_pbZevgu_�dhgkljmdpbhggu_�fZ�
l_jbZeuª�ij_^gZagZq_gu�^ey�\uiheg_gby�eZ[hjZlhjguo�jZ[hl�klm^_glZfb�
ki_pbZevghklb�����00 – ebl_cgh_ ijhba\h^kl\h�q_jguo�b�p\_lguo�f_lZe�
eh\�b�khklZ\e_gu�lZd��qlh[u��hagZdhfb\rbkv�k�p_evx�jZ[hlu�b�aZ^Zgb_f��
bamqb\� j_dhf_g^h\Zggmx� ebl_jZlmjm�� klm^_glu� fh]eb� kZfhklhyl_evgh�
\uihegylv�jZ[hlu�bg^b\b^mZevgh�beb�[jb]Z^Zfb�ba�^\mo-lj_o�q_eh\_d� 

GZ�i_j\hf�eZ[hjZlhjghf�aZgylbb�ij_ih^Z\Zl_ev�agZdhfbl�klm^_glh\�k�
aZ^ZqZfb�eZ[hjZlhjgh]h�dmjkZ��lj_[h\Zgbyfb��ij_^ty\ey_fufb�d�hlq_lZf�
ih�nhjf_�b�kh^_j`Zgbx��ijZ\beZfb�ih\_^_gby�\�eZ[hjZlhjbyo��Ijb�g_h[�
oh^bfhklb� ij_ih^Z\Zl_ev� gZihfbgZ_l� klm^_glZf� l_hj_lbq_kdb_� iheh`_�
gby��g_ihkj_^kl\_ggh�hlghkysb_ky�d�\uihegy_fuf�jZ[hlZf� 

<�oh^_�\\h^ghc�[_k_^u�ij_ih^Z\Zl_ev�agZdhfbl�klm^_glh\�k�ijZ\beZfb�
l_ogbdb�[_ahiZkghklb�ijb�\uiheg_gbb�jZ[hl�\�eZ[hjZlhjbb��qlh�nbdkbjm�
_lky� \� ki_pbZevghf�`mjgZe_��Klm^_glu�� g_� mk\hb\rb_� ijZ\beZ� l_ogbdb�
[_ahiZkghklb��d�\uiheg_gbx�jZ[hl�g_�^himkdZxlky� 

IjbklmiZy�d�\uiheg_gbx�eZ[hjZlhjghc�jZ[hlu��klm^_glu�^he`gu� aZ�
jZg__��ijb�ih^]hlh\d_�d�jZ[hl_��hagZdhfblvky�k�f_lh^bq_kdbfb�fZl_jbZ�
eZfb�ih�^Zgghc�jZ[hl_�b�k�j_dhf_g^h\Zgghc�ebl_jZlmjhc� 

Hnhjfe_gguc�hlq_l�ih�\uiheg_gghc�jZ[hl_�aZsbsZ_lky�gZ�hq_j_^ghf�
eZ[hjZlhjghf�aZgylbb� 

EZ[hjZlhjgZy�jZ[hlZ���� 

HIJ?>?E?GB?�F?O:GBQ?KDHC�IJHQGHKLB�KL:EB 

P_ev� jZ[hlu�� hagZdhfblvky� k� hkgh\gufb� f_oZgbq_kdbfb oZjZdl_jb�
klbdZfb g_dhlhjuo�dhgkljmdpbhgguo�klZe_c� 
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AZ^Zgby 

��� Bkihevamy� mq_[gmx� ebl_jZlmjm� b� ihkh[by�� bamqblv� f_oZgbq_kdb_�
k\hckl\Z�klZe_c� 

���Baf_jblv� bkoh^gmx� l\_j^hklv� dhfie_dlZ� h[jZaph\� ba� dhgkljmdpb�
hgguo� klZe_c� b�� bkoh^y� ba� ba\_klguo� khhlghr_gbc�� hij_^_eblv� ij_^_e�
ijhqghklb�gZ�jZaju\� 

3. Hij_^_eblv�ij_^_eu�ijhqghklb��l_dmq_klb�b�hlghkbl_evgh_�m^ebg_�
gb_�gZ�klZg^Zjlguo�h[jZapZo�ba�ZgZeh]bqguo�dhgkljmdpbhgguo�klZe_c��bk�
ihevamy�eZ[hjZlhjgmx�mklZgh\dm�^ey�bkiulZgby�h[jZaph\�gZ�jZkly`_gb_� 

4. Ijh\_klb�kjZ\gbl_evguc�ZgZeba�f_oZgbq_kdbo�k\hckl\��ihemq_gguo�
wdki_jbf_glZevguf�iml_f��k�^Zggufb�lZ[e.����khklZ\e_gghc�gZ�hkgh\_�eb�
l_jZlmjguo�bklhqgbdh\��K^_eZlv�\u\h^�h�fZjdZo�dhgkljmdpbhgguo�klZe_c�
l_klbjm_fuo�klZg^Zjlguo�h[jZaph\� 

���Hl\_lblv�gZ�dhgljhevgu_�\hijhku� 
���KhklZ\blv�hlq_l� 

H[sb_�iheh`_gby 

F_oZgbq_kdZy�ijhqghklv�–�k\hckl\h�fZl_jbZeZ�khijhlb\eylvky�^_nhj�
fbjh\Zgbx� �mijm]hfm��ieZklbq_kdhfm��b�jZajmr_gbx�hl�^_ckl\by�f_oZ�
gbq_kdbo�gZijy`_gbc��Ijhqghklv�ijhy\ey_lky�\�lZdbo�k\hckl\Zo��dZd�mi�
jm]hklv�� khijhlb\e_gb_�fZeuf�ieZklbq_kdbf�^_nhjfZpbyf��jZajmr_gbx�
ih^�^_ckl\b_f�i_j_f_gguo�gZijy`_gbc�beb�^ebl_evguo�klZlbq_kdbo�i_�
j_]jmahd�b�l�^��Dhebq_kl\_gghc�f_jhc�f_oZgbq_kdh]h�k\hckl\Z�\�^Zgguo�
dhgdj_lguo� mkeh\byo� gZ]jm`_gby� kem`Zl� oZjZdl_jbklbdb� f_oZgbq_kdhc�
ijhqghklb��Fgh]hh[jZab_�mkeh\bc�gZ]jm`_gby�ij_^hij_^_ebeh�fgh]hh[�
jZab_�oZjZdl_jbklbd�f_oZgbq_kdhc�ijhqghklb� 

Ij_^_e�l_dmq_klb��mijm]hklb��\j_f_ggh_�khijhlb\e_gb_��ij_^_e�ijhq�
ghklb�–� wlb� oZjZdl_jbklbdb�fZl_jbZeh\�fh]ml� [ulv� bkihevah\Zgu� g_ih�
kj_^kl\_ggh�\�ijhqghklguo�jZkq_lZo��OZjZdl_jbklbdb�ijhqghklb��dhlhju_�
\�ijhqghklguo�jZkq_lZo�kjZ\gb\Zxlky�q_j_a�dhwnnbpb_glu�aZiZkh\�ijhq�
ghklb� k� jZkq_lgufb� gZijy`_gbyfb� \� ^_lZeyo�� hij_^_ey_fufb�f_lh^Zfb�
l_hjbb�mijm]hklb��khijhlb\e_gby�fZl_jbZeh\�b�^jm]bfb��gZau\Zxlky�ij_�
^_evgufb,�beb�jZkq_lgufb��Q_f�\ur_�ij_^_evgu_�oZjZdl_jbklbdb�ijhq�
ghklb��l_f�ijb�jZ\guo�l_ogheh]bq_kdbo�mkbebyo��beb�fhsghklb��f_gvr_�
\_k��]Z[Zjblu��\ur_�ijhba\h^bl_evghklv�b�dhwnnbpb_gl�ihe_agh]h�^_ckl�
\by�fZrbgu� 
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 Hp_gdZ�ijhqghklb�^_lZe_c�fZrbg�lhevdh�ih�ij_^_evguf�oZjZdl_jbklb�

dZf� ijhqghklb�� hij_^_ey_fuf� \� eZ[hjZlhjguo� mkeh\byo�� g_^hklZlhqgZ��

lZd�dZd�ijb�i_j_oh^_�d�mkeh\byf�wdkiemZlZpbb�ih\_^_gb_�fZl_jbZeh\�ba�

f_gy_lky��GZebqb_�dhgp_gljZlh\��fZkrlZ[guc�nZdlhj� �\ebygb_�jZaf_jh\�

^_lZe_c�b� aZ]hlh\hd��� kdhjhklv�gZ]jm`_gby��baf_g_gb_�gZijy`_ggh]h�kh�

klhygby��lhqghklv�ba]hlh\e_gby�^_lZe_c�b�dZq_kl\h�k[hjdb�fh]ml�kms_kl�

\_ggh�ih\ebylv�gZ�k\hckl\Z�fZl_jbZeZ�^_lZe_c��hkh[_ggh�gZ�khijhlb\e_�

gb_�jZajmr_gbx��<�gZklhys__�\j_fy�wlb�h[klhyl_evkl\Z�mqblu\Zxl�\�hk�

gh\ghf�iml_f�khijhlb\e_gby�dZq_kl\_gguo�oZjZdl_jbklbd�ijhqghklb�fZ�

l_jbZeh\��[ebadbo�ih�khklZ\m��kljmdlmj_�b�k\hckl\Zf�b�m`_�ijbf_gy\rbo�

ky�\�ih^h[guo�mkeh\byo�wdkiemZlZpbb� 
 LZdbf�h[jZahf��^ey�h[_ki_q_gby�dhgkljmdlb\ghc�ijhqghklb�g_h[oh^b�

fh��qlh[u�jZkq_lgu_�gZijy`_gby�\�^_lZeyo�g_�ij_\urZeb�^himkdZ_fuo��

hp_gb\Z_fuo�ih�ij_^_evguf�oZjZdl_jbklbdZf�ijhqghklb��Z�dZq_kl\_ggu_�

oZjZdl_jbklbdb�fZl_jbZeZ�[ueb�g_�gb`_�lj_[m_fuo� mklZgh\e_gguo�hiu�
lhf�ba]hlh\e_gby�b�wdkiemZlZpbb�fZrbg�b�h[hjm^h\Zgby� 

Ihjy^hd�\uiheg_gby�jZ[hlu 

I_j\h_� aZ^Zgb_� klm^_glu� \uihegyxl� ijb� ih^]hlh\d_� d� eZ[hjZlhjghc�

jZ[hl_��Ijb�wlhf�ke_^m_l�h[jZlblv�\gbfZgb_�gZ�\aZbfhk\yav�ijhqghklb�b�

f_oZgbq_kdbo�k\hckl\�klZe_c� 
>ey�\uiheg_gby�\lhjh]h�b� lj_lv_]h� aZ^Zgbc klm^_glu�ihemqZxl�dhf�

ie_dl�h[jZaph\��ba]hlh\e_gguo�ba�dhgkljmdpbhgguo�klZe_c��Wdki_jbf_g�

lZevgh�hij_^_ey_lky�ijhqghklv�ih�;jbg_eex� �G<��b�jZkkqblu\Z_lky�ij_�

^_e�ijhqghklb�gZ�jZaju\�1\ ≈������G<��GZ�eZ[hjZlhjghc�mklZgh\d_��kgZ[�
`_gghc� ^bZ]jZffguf� ZiiZjZlhf�� mklZgZ\eb\Zxlky� ij_^_e� ijhqghklb� gZ�

jZaju\��ij_^_e�l_dmq_klb�b�hlghkbl_evgh_�m^ebg_gb_��f_lh^bdZ�hij_^_e_�

gby�dhlhjuo�bamqZ_lky�klm^_glZfb�\�dmjk_�©FZl_jbZeh\_^_gb_ª� 
Ijb� \uiheg_gbb� q_l\_jlh]h� aZ^Zgby� klm^_glu� kjZ\gb\Zxl� wdki_jb�

f_glZevgu_�agZq_gby��ihemq_ggu_�ijb�\uiheg_gbb�\lhjh]h�b�lj_lv_]h�aZ�

^Zgbc��k�lZ[ebqgufb�agZq_gbyfb�ij_^_eh\�ijhqghklb�gZ�jZaju\�b�l_dmq_�

klb��l\_j^hklb�b�ieZklbqghklb (kf� lZ[e.����b�^_eZxl�\u\h^�h�fZjdZo�dhg�
kljmdpbhgguo�klZe_c� 
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LZ[ebpZ�� 

KlZev�m]e_jh^bklZy�dhgkljmdpbhggZy�dZq_kl\_ggZy 

F_oZgbq_kdb_�k\hckl\Z�\�ghjfZebah\Zgghf�khklhygbb 

1<, FIZ 1l, FIZ /� % 3� % G<, FIZ 
FZjdZ       
klZeb 

G_�f_g__ G_�[he__ 

��di 230 – 28 – 1210 

��di 300 180 35 60 1310 

08 330 200 33 60 1310 

��di 320 190 33 55 1370 

10 340 210 31 55 1370 

��di 360 210 29 55 1430 

15 380 230 27 55 1430 

��di 390 230 27 55 1560 

20 420 250 25 55 1560 

25 460 280 23 50 1700 

30 500 300 21 50 1790 

35 540 320 20 45 1870 

40 580 340 19 45 2170 

45 610 360 16 40 2410 

50 640 380 14 40 2410 

55 660 400 13 35 2550 

60 690 410 12 35 2550 

65 700 420 10 30 2550 

70 730 430 9 30 2690 

Dhgljhevgu_�\hijhku 

���KlZlbq_kdb_�b� ^bgZfbq_kdb_�f_lh^u� hij_^_e_gby� l\_j^hklb�fZl_jbZ�

eh\� 
���F_lh^bdZ�hij_^_e_gby�ij_^_eh\�ijhqghklb��l_dmq_klb�b�hlghkbl_evgh�

]h�m^ebg_gby�gZ�klZg^Zjlguo�h[jZapZo� 
���Hij_^_e_gb_�ij_^_eh\�\ughkeb\hklb�fZl_jbZeh\� 
���Hij_^_e_gb_�m^Zjghc�\yadhklb�fZl_jbZeh\� 
���NZdlhju�� \ebyxsb_� gZ� lhqghklv� hij_^_e_gby� f_oZgbq_kdbo� k\hckl\�

fZl_jbZeh\� 
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EZ[hjZlhjgZy�jZ[hlZ���� 

>?N?DLHKDHIBY�F?L:EEH< 

P_ev�jZ[hlu��bamqblv�hkgh\gu_�f_lh^u�dhgljhey�dZq_kl\Z�f_lZeeZ� 

AZ^Zgby 

���Bkihevamy�ebl_jZlmjgu_�bklhqgbdb��bamqblv�hkgh\gu_�f_lh^u�dhgljh�
ey� dZq_kl\Z�f_lZeeZ� ^ey� \uy\e_gby� ih\_joghklguo� b� \gmlj_ggbo� ^_�
n_dlh\� 

���HagZdhfblvky�k�jZ[hlhc�fZ]gblgh]h�^_n_dlhkdhiZ� 
��� <uihegblv� dhgljhev� dZq_kl\Z� ^_lZe_c� f_lh^Zfb� fZ]gblghc� b� dZibe�

eyjghc�^_n_dlhkdhibb� 
��� HagZdhfblvky� k� mkljhckl\hf� mevljZa\mdh\h]h� ^_n_dlhkdhiZ�� bamqblv�

f_lh^bdm�mevljZa\mdh\hc�^_n_dlhkdhibb� 
���Hl\_lblv�gZ�dhgljhevgu_�\hijhku� 
���KhklZ\blv�hlq_l� 

H[sb_�iheh`_gby 

Kms_kl\mxsb_�l_ogheh]bq_kdb_�ijhp_kku�\�f_lZeemj]bb�b�f_lZeehh[�
jZ[hld_� lZdh\u��qlh� \�ihemqZ_fuo�f_lZeeZo�fh]ml�h[jZah\u\Zlvky�hiZk�
gu_� jZaebqgu_� ^_n_dlu� �lj_sbgu�� jZdh\bgu�� ihklhjhggb_� \dexq_gby��
juoehklb�b�^j���� 

>ey�dhgljhey�dZq_kl\Z�f_lZeeZ�k�p_evx�\uy\e_gby�^_n_dlh\�[_a�jZajm�
r_gby�p_ehklghklb�ba^_eby� jZajZ[hlZgu� jZaebqgu_�f_lh^u� ^_n_dlhkdh�
ibb� 

1. >ey� h[gZjm`_gby� ih\_joghklguo� ^_n_dlh\� –� fZ]gblguc�� we_dljh�
fZ]gblguc��dZibeeyjguc��exfbg_kp_glguc� 

2. >ey�h[gZjm`_gby�\gmlj_ggbo�^_n_dlh\�–�mevljZa\mdh\hc��jZ^bZpb�
hgguc�� �]ZffZ-^_n_dlhkdhiby���j_gl]_gh\kdbc�f_lh^u��dhlhju_�ih�
a\heyxl�g_� lhevdh�h[gZjm`blv�gZebqb_�^_n_dlh\��gh�b�mklZgh\blv�
bo�nhjfm�b�jZaf_ju� 

FZ]gblgZy�b� we_dljhfZ]gblgZy�^_n_dlhkdhiby�ijbf_gy_lky�^ey�h[�
gZjm`_gby�^_n_dlh\�k�ihfhsvx�n_jjhfZ]gblguo�ihjhrdh\�b�kmki_gabc�
�fZ]gblgZy� ihjhrdh\Zy� ^_n_dlhkdhiby�� beb� we_dljhfZ]gblguo� b� we_d�
ljhgguo�ijb[hjh\� 
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 FZ]gblghc� ihjhrdh\hc� ^_n_dlhkdhibb� ih^\_j]Zxl� bkdexqbl_evgh�
n_jjhfZ]gblgu_�kieZ\u��Wlbf�f_lh^hf�\uy\eyxl�f_edb_�lj_sbgu��jZdh�
\bgu�b�^jm]b_�^_n_dlu��jZkiheh`_ggu_�gZ�ih\_joghklb�^_lZeb�beb�aZe_�
]Zxsb_�gZ�g_[hevrhc�]em[bg_��g_�[he__�� – 3 ff����<�hkgh\m�dhgljhey�ih�
eh`_g�ijbgpbi�kha^Zgby�fZ]gblgh]h�ihlhdZ��h[jZamxs_]h�ihe_�jZkk_b\Z�
gby�gZ^�^_n_dlZfb��G_^hklZldhf�f_lh^Z� y\ey_lky� aZljm^gbl_evghklv�hi�
j_^_e_gby�\_ebqbgu�jZkijhkljZg_gby�lj_sbgu�\�]em[v�f_lZeeZ�� 
 DZibeeyjguc�f_lh^� ijbf_gyxl� ^ey� \uy\e_gby� ih\_joghklguo� ^_n_d�
lh\�� bkke_^m_fmx� ih\_joghklv� kfZqb\Zxl� d_jhkbghf�� Z� aZl_f� ihke_� _]h�
m^Ze_gby� ihdju\Zxl� f_ehf� D_jhkbg�� \u^_eyxsbcky� ba� lj_sbg�� ihj� b�
lhfm�ih^h[guo��kfZqb\Z_l�f_e��b�\�f_kl_�jZkiheh`_gby�^_n_dlh\�h[jZam�
xlky�l_fgu_�iylgZ��G_h[oh^bfh�hlf_lblv��qlh�jZaebqb_�f_`^m�mqZkldZfb�
kmoh]h�b�kfhq_ggh]h�f_eZ�g_\_ebdh��b f_lh^�g_^hklZlhqgh�lhq_g� 
 Exfbg_kp_glguf�f_lh^hf�fh`gh�\uy\blv�lhevdh�hldjulu_�^_n_dlu��

gZijbf_j� fbdjhlj_sbgu�� g_ \b^bfu_� g_\hhjm`_gguf� ]eZahf� \� ex[uo�
fZl_jbZeZo��f_lZeeZo�b�bo�kieZ\Zo��ieZklfZkkZo��d_jZfbq_kdbo�ba^_ebyo�b�
l�i��<h�fgh]bo�kemqZyo�dhgljhey�g_fZ]gblguo�fZl_jbZeh\�exfbg_kp_gl�
guc�f_lh^�y\ey_lky�_^bgkl\_gguf�f_lh^hf�^_n_dlhkdhibb��>ey�dhgljhey�
hqbs_ggmx�^_lZev�ih]jm`Zxl� \� \Zggm�� kh^_j`Zsmx�nexhj_kpbjmxsbc 
jZkl\hj��dhlhjuc� aZl_f�kfu\Zxl, ih\_joghklv�ijhkmrb\Zxl�b�h[emqZxl��
mevljZa\mdh\uf� k\_lhf��Ijb�gZebqbb�ih\_joghklguo�fbdjhlj_sbg�ijh�
gbdrbc�\�gbo�nexhj_kpbjmxsbc�jZkl\hj�ih^�^_ckl\b_f�mevljZnbhe_lh�
\uo�emq_c�k\_lblky�a_e_guf�k\_lhf�b�l_f�kZfuf�iha\heyl�bo�\uy\blv� 
 MevljZa\mdh\hc� f_lh^� ^_n_dlhkdhibb� hkgh\Zg� gZ� ijbgpbi_� ijb_fZ�
mevljZa\mdh\uo�bfimevkh\��hljZ`_gguo�hl�^_n_dlZ�\gmljb�f_lZeeZ��>Zg�

guc�f_lh^�iha\hey_l�hij_^_eblv�g_�lhevdh�gZebqb_�\gmlj_ggbo�^_n_dlh\��
gh�b�]em[bgm�bo�jZkiheh`_gby��^h���f�� 
 >_n_dlhkdhiby� ijhk\_qb\Zgb_f� j_gl]_gh\kdbfb� emqZfb� b� ]ZffZ-
emqZfb� jZ^bhZdlb\guo� bahlhih\� bkihevam_lky� ^ey� hij_^_e_gby� \gmlj_g�
gbo�fZdjhkdhibq_kdbo�^_n_dlh\�\�f_lZee_�hleb\hd�b�k\Zjguo�r\h\� 
 <uy\e_gb_�\gmlj_ggbo�^_n_dlh\�ijb�ihfhsb�ijhk\_qb\Zgby�hkgh\Zgh�
gZ�kihkh[ghklb�j_gl]_gh\kdbo�b�]ZffZ-emq_c�ijhgbdZlv�q_j_a�ex[h_�l_eh�
b� \� jZaebqghc� kl_i_gb�ih]ehsZlvky�ijb�ijhoh`^_gbb� q_j_a�f_lZee� jZa�
ebqghc�iehlghklb� 
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 >_n_dlu�nbdkbjmxlky�gZ�ie_gd_�\�\b^_�^_ckl\bl_evguo�bah[jZ`_gbc��
j_gl]_gh\kdZy� ^_n_dlhkdhiby� iha\hey_l� gZ^_`gh� dhgljhebjh\Zlv� klZev�
gu_�^_lZeb�lhesbghc�^h��� – 80 ff� 
 Ijb�ihfhsb�]ZffZ-^_n_dlhkdhibb�fh`gh�h[gZjm`blv�\gmlj_ggb_�^_�
n_dlu�\�klZevguo�ba^_ebyo�lhesbghc�^h� ��� ff��Z�\�kieZ\Zo�Zexfbgby    
b�fZ]gby�–�^h���� ff� 

Ihjy^hd�\uiheg_gby�jZ[hlu 

 I_j\h_� aZ^Zgb_� klm^_glu� \uihegyxl� ijb� ih^]hlh\d_� d� eZ[hjZlhjghc�
jZ[hl_� 
 Ijb�\uiheg_gbb�\lhjh]h� aZ^Zgby�ij_ih^Z\Zl_ev�^_fhgkljbjm_l�ijbg�
pbi�^_ckl\by�fZ]gblgh]h�^_n_dlhkdhiZ��Ihke_^mxsb_� aZ^Zgby�\uihegy�
xlky�[jb]Z^Zfb�ih�� – 3 q_eh\_dZ� 
 Ijb� \uiheg_gbb� lj_lv_]h� aZ^Zgby� klm^_glu� gZfZ]gbqb\Zxl� ^_lZev� \�
^_n_dlhkdhi_�� aZl_f� __� ihdju\Zxl� fZ]gblguf� ihjhrdhf� hdbkb� `_e_aZ�
�kmohc�f_lh^�� beb� iheb\Zxl�`b^dhklvx� �kmki_gab_c��� khklhysbc� ba� ih�
jhrdZ�hdbkb�`_e_aZ�b�d_jhkbgZ��beb�^_lZev�ih]jm`Zxl�\�kmki_gabx��fhd�
juc�f_lh^���Ihjhrhd�hdbkb�`_e_aZ�ijbly]b\Z_lky�\ur_^rbf�gZ�ih\_jo�
ghklv�fZ]gblguf�ihlhdhf��lh�_klv�\�l_o�f_klZo��]^_�bf__lky�^_n_dl��\�j_�
amevlZl_�jZg__�g_\b^bfuc�^_n_dl�klZgh\blky�ohjhrh�aZf_lguf� 
 <uy\e_gb_� ^_n_dlh\� dZibeeyjguf�f_lh^hf� ijh\h^blky� ih� ko_f_�� ba�
eh`_gghc�\ur_� 
 Ijb�bamq_gbb�mevljZa\mdh\h]h�^_n_dlhkdhiZ��q_l\_jlh_�aZ^Zgb_��g_h[�
oh^bfh�� qlh[u� baemqZ_fuc� mevljZa\mdh\hc� bfimevk�� hljZ`_gguc� hl� ^_�
n_dlZ�b�hl�^gZ,�mkbeb\Zeky�b�j_]bkljbjh\Zeky�gZ�wdjZg_�bg^bdZlhjZ�� 
 Bg^bdZlhjhf� \� ^_n_dlhkdhi_� kem`bl� we_dljhggh-emq_\Zy� ljm[dZ�� gZ�
wdjZg_� dhlhjhc� k� ihfhsvx� ki_pbZevgh]h� jZa\_jlu\Zxs_]h� mkljhckl\Z�
\hagbdZ_l� \j_f_ggZy� ^bZ]jZffZ�� khhl\_lkl\mxsZy� jZkijhkljZg_gbx�
mevljZa\mdh\h]h� bfimevkZ� \� f_lZee_�� =hjbahglZevgu_� ebgbb� gZ� wdjZg_�
ij_^klZ\eyxl� kh[hc� hkv� \j_f_gb��IhkuedZ� mevljZa\mdh\h]h� bfimevkZ� \�
bkke_^m_fuc�f_lZee�ijhba\h^blky�i_jbh^bq_kdb��mevljZa\md�jZkijhkljZ�
gy_lky�\�^Zgghf�f_lZee_�k�ihklhygghc�kdhjhklvx��V = S / T��]^_�\�V – kdh�
jhklv�a\mdZ; S – jZkklhygb_; T – \j_fy��>_n_dl,�gZoh^ysbcky�\gmljb�f_�
lZeeZ��fh`gh�h[gZjm`blv�ih�aZj_]bkljbjh\Zgghfm�gZ�wdjZg_�\kie_kdm�bf�
imevkZ�� ijbq_f� jZkklhygb_� f_`^m� gZqZevguf� bfimevkhf� b� bfimevkhf��
hljZ`_gguf�hl�^_n_dlZ��khhl\_lkl\m_l�]em[bg_�aZe_]Zgby�^_n_dlZ� 
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Dhgljhevgu_�\hijhku 

1. DZdbfb�f_lh^Zfb�\uy\eyxlky�ih\_joghklgu_�^_n_dlu" 
2. DZdbfb�f_lh^Zfb�\uy\eyxlky�\gmlj_ggb_�^_n_dlu" 
3. FZ]gblgZy�^_n_dlhkdhiby� 

4. We_dljhfZ]gblgZy�^_n_dlhkdhiby� 
5. DZibeeyjgZy�^_n_dlhkdhiby� 
6. Kmsghklv�exfbg_kp_glghc�^_n_dlhkdhibb��h[eZklv�__�ijbf_g_gby. 

7. DZdb_�ij_bfms_kl\Z�bf__l�exfbg_kp_glguc�f_lh^�^_n_dlhkdhibb" 

8. DZdh\Z�f_lh^bdZ�ijh\_^_gby�mevljZa\mdh\h]h�f_lh^Z�^_n_dlhkdhibb" 
9. DZdh\h�mkljhckl\h�mevljZa\mdh\h]h�^_n_dlhkdhiZ" 

10. F_lh^bdZ� \uy\e_gby� ^_n_dlh\� j_gl]_gh\kdbf�f_lh^hf�� _]h�ij_bfm�

s_kl\Z�b�g_^hklZldb� 

11. =ZffZ-^_n_dlhkdhiby� 

EZ[hjZlhjgZy�jZ[hlZ�� 3 

KL:LBKLBQ?KDB?�BKKE?>H<:GBY�J:KIJ?>?E?GBY�

L<?J>HKLB�>?L:E?C 

P_ev�jZ[hlu: klZlbklbq_kdb_�bkke_^h\Zgby�jZkij_^_e_gby l\_j^hklb�

ghjfZebah\Zgguo�b�aZdZe_gguo�^_lZe_c. 

AZ^Zgby 

 ��� Bkihevamy� ebl_jZlmjgu_� bklhqgbdb�� hagZdhfblvky� kh� klZlbklbq_�

kdbfb�f_lh^Zfb bkke_^h\Zgby� 

���Ijh\_klb�klZlbklbq_kdh_�bkke_^h\Zgb_�jZkij_^_e_gby�l\_j^hklb ^_�

lZe_c��ih^\_j]gmluo�ghjfZebaZpbb� 

���Ijh\_klb�klZlbklbq_kdh_�bkke_^h\Zgb_�jZkij_^_e_gby�l\_j^hklb�aZ�

dZe_gguo�^_lZe_c� 

���Hl\_lblv�gZ�dhgljhevgu_�\hijhku� 

���KhklZ\blv�hlq_l� 
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H[sb_�iheh`_gby 

KlZlbklbq_kdb_� oZjZdl_jbklbdb�� jZkkqblu\Z_fu_� ijb� klZlbklbq_kdhf�

bkke_^h\Zgbb� jZkij_^_e_gby� l\_j^hklb�� hij_^_eyxlky� ih� ke_^mxsbf�

nhjfmeZf� 

1. &j_^g__�Zjbnf_lbq_kdh_�agZq_gb_�l\_j^hklb� �k_j_^bgZ�jZkij_^_e_�

gby�: 

1
i iX X n

n
= ∑   �beb  1

iX X
n

= ∑ , 

]^_ Oi – agZq_gby�l\_j^hklb�hl^_evghc�^_lZeb��ni – dhebq_kl\h�baf_j_gbc�

l\_j^hklb�hl^_evghc�^_lZeb��n –�h[s__�dhebq_kl\h�baf_j_gbc. 

2. Kj_^g__�d\Z^jZlbq_kdh_�hldehg_gb_ 

21
( )i iS X X n

n
= −∑  

Kj_^g__�d\Z^jZlbq_kdh_�hldehg_gb_�_klv�f_jZ�jZkk_b\Zgby�kemqZcghc�

\_ebqbgu�b�oZjZdl_jbam_l�lhqghklv�baf_j_gby� 

Ihjy^hd�\uiheg_gby�jZ[hlu 

I_j\h_� aZ^Zgb_� klm^_glu� \uihegyxl� ijb� ih^]hlh\d_� d� eZ[hjZlhjghc�

jZ[hl_��l�_��^hfZ�beb�\�[b[ebhl_d_��Ijb�wlhf�ke_^m_l�h[jZlblv�\gbfZgb_�

gZ�aZdhg�ghjfZevgh]h�jZkij_^_e_gby�b�jZkq_l�we_f_glh\�fZl_fZlbq_kdhc�

klZlbklbdb� 

Ijb� \uiheg_gbb� \lhjh]h� b� lj_lv_]h� aZ^Zgbc�� ij_^iheZ]Z_lky�� qlh� ba�

^\mo� iZjlbc� ^_lZe_c� [_j_lky� ih� � – 6 h[jZaph\��I_j\Zy� iZjlby� ^_lZe_c 

ih^\_j]Z_lky�ghjfZebaZpbb��Z�\lhjZy�–�aZdZed_��Ijb�\uiheg_gbb�wlbo�aZ�

^Zgbc� klm^_glu� ijh\h^yl� klZlbklbq_kdh_� bkke_^h\Zgb_� jZkij_^_e_gby�

l\_j^hklb�^Zgguo�^_lZe_c� 

Klm^_glu� jZa^_eyxlky� gZ� [jb]Z^u� ih� � – 4 q_eh\_dZ�� dhlhjuf�

\u^Z_lky�ih�h^ghfm�h[jZapm� 

J_amevlZlu�baf_j_gby�aZghkyl�\�lZ[e. 2. 
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LZ[ebpZ�2 

KlZlbklbq_kdZy�h[jZ[hldZ�j_amevlZlh\ 

Gh�
f_j�
^_�
lZeb 

Baf_j_ggZy�l\_j^hklv 

Dhe- 
\h�ba- 
f_j_-
gbc 
ni 

i iX n  ( )iX X−
 

2( )iX X−  2( )iX X− in  

 1 2 3 4 5 

kj_^g__ 
agZq_�
gb_ 
Xi 

     

1            
2            
3            
4            
5            
6            

KmffZjgZy�\_ebqbgZ n ΣΣXini – – 
2( )i iX X n−∑

 

Ijb� h[jZ[hld_ j_amevlZlh\� baf_j_gby� lZ[e. 2 aZihegyxl� hl^_evgh�
^ey�ghjfZebah\Zgguo�^_lZe_c�b�hl^_evgh�^ey�aZdZe_gguo��Ijb�wlhf�g_h[�
oh^bfh�mq_klv��qlh�_keb agZq_gby�ij_\hkoh^yl��S��lh�wlb�agZq_gby��k�[hev�
rbfb� hldehg_gbyfb�� hl[jZku\Zxlky�� Z� jZkq_l� ijh\h^blky� aZgh\h�� l�_��
g_h[oh^bfh�hldhjj_dlbjh\Zlv� lZ[e. 2��LZdbf� h[jZahf�bkdexqZxlky� kem�
qZcgu_�agZq_gby� 

Ih�mdZaZgbx�ij_ih^Z\Zl_ey�klm^_glu�kljhyl�]jZnbdb�wfibjbq_kdh�
]h�jZkij_^_e_gby��iheb]hgu�jZkij_^_e_gby��baf_j_gguo�\_ebqbg�l\_j^h�
klb��LZd`_�ih�mdZaZgbx�ij_ih^Z\Zl_ey�hij_^_eyxl�bklbggh_�agZq_gb_�ba�
f_jy_fhc�\_ebqbgu��l�_��^h\_jbl_evguc�bgl_j\Ze� 
 

/ /X t S n X X t S nγ γ− < < + ,  

]^_ tγ �hij_^_eyxl�ih�lZ[e. 3. 
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LZ[ebpZ�� 

AgZq_gby� tγ  = t(γ,n) 

AgZq_gb_�tγ  

k�gZ^_`ghklvx�γ 

AgZq_gb_�tγ  

k gZ^_`ghklvx�γ 

Dheb�

q_kl\h�

baf_j_�

gbc�n 
0,95 0,99 0,999 

Dhebq_�

kl\h�ba�

f_j_gbc�

n 
0,95 0,99 0,999 

 5 2,78 4,60 8,61 20 2,093 2,861 3,883 

 6 2,57 4,03 6,86 25 2,064 2,797 3,745 

 7 2,45 3,71 5,96 30 2,045 2,756 3,659 

 8 2,37 3,50 5,41 35 2,032 2,720 3,600 

 9 2,31 3,36 5,04 40 2,023 2,708 3,558 

10 2,26 3,25 4,78 45 2,016 2,692 3,527 

11 2,23 3,17 4,59 50 2,009 2,679 3,502 

12 2,20 3,11 4,44 60 2,001 2,662 3,464 

13 2,18 3,06 4,32 70 1,996 2,649 3,439 

14 2,16 3,01 4,22 80 1,991 2,640 3,418 

15 2,15 2,98 4,14 90 1,987 2,633 3,403 

16 2,13 2,95 4,07 100 1,984 2,627 3,392 

17 2,12 2,92 4,02 120 1,980 2,617 3,374 

18 2,11 2,90 3,97 ∞ 1,960 2,576 3,291 

19 2,10 2,88 3,92     

Dhgljhevgu_�\hijhku 

1. Nmgdpbb�b�iehlghklb�jZkij_^_e_gby�\_jhylghkl_c�kemqZcguo�\_ebqbg� 

2. DZdh_�jZkij_^_e_gb_�kqblZ_lky�ghjfZevguf" 

3. KlZlbklbq_kdh_�jZkij_^_e_gb_�\u[hjdb� 

4. Iheb]hg�b�]bklh]jZffZ� 

5. KlZlbklbq_kdZy�hp_gdZ�iZjZf_ljh\�jZkij_^_e_gby� 

6. Hp_gdZ�bklbggh]h�agZq_gby�baf_jy_fhc�\_ebqbgu� 
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EZ[hjZlhjgZy�jZ[hlZ�� 4 

FBDJHKLJMDLMJGUC�:G:EBA                            
:GLBNJBDPBHGGUO�F:L?JB:EH< 

P_ev�jZ[hlu� bamq_gb_�fbdjhkljmdlmju�b�k\hckl\�Zglbnjbdpbhgguo�
baghkhklhcdbo�kieZ\h\. 

AZ^Zgby 

1. �Bamqblv�obfbq_kdbc�khklZ\��fZjdbjh\dm�b�f_oZgbq_kdb_�k\hckl\Z�mdZ�
aZgguo�gb`_�kieZ\h\�\�khklhygbb�ihklZ\db� 

2. AZjbkh\Zlv� ^bZ]jZffu�nZah\h]h� jZ\gh\_kby� ke_^mxsbo� kbkl_f� Cu – 
Sn �^h��� % Sn), Sn – Sb. 

3. Bamqblv�b�aZjbkh\Zlv�k�mdZaZgb_f�kljmdlmjguo�khklZ\eyxsbo�fbdjh�
kljmdlmju� ke_^mxsbo� kieZ\h\�� heh\ygbklhc� [jhgau� ;j��� �eblv_��      
hl`b]���k\bgph\bklhc�[jhgau�;jK����[Z[[blZ�;����k_jh]h�qm]mgZ�KQ����
Zglbnjbdpbhggh]h�qm]mgZ� 

4. Hl\_lblv�gZ�dhgljhevgu_�\hijhku� 
5. KhklZ\blv�hlq_l� 

H[sb_�iheh`_gby 

Ijb�lj_gbb�khijy`_gguo�ih\_joghkl_c�bf__l�f_klh�bagZrb\Zgb_��ih^�
dhlhjuf�ihgbfZxl�ijhp_kk�hl^_e_gby�fZl_jbZeZ�k�ih\_joghklb�l\_j^h]h�
l_eZ� b�beb�� m\_ebq_gby� _]h� hklZlhqghc� ^_nhjfZpbb� ijb� lj_gbb�� ijhy\�
eyxsbcky�\�ihkl_i_gghf�baf_g_gbb�jZaf_jh\�b �beb��nhjfu�l_eZ��=HKL�
27674-����� K\hckl\h� fZl_jbZeZ� hdZau\Zlv� khijhlb\e_gb_� bagZrb\Zgbx, 
dhlhjh_�hp_gb\Z_lky�\_ebqbghc��h[jZlghc�kdhjhklb�bagZrb\Zgby��gZau\Z�
_lky�baghkhklhcdhklvx� 

:glbnjbdpbhggu_� fZl_jbZeu� ij_^gZagZq_gu� ^ey� ba]hlh\e_gby� ih^�
rbigbdh\�kdhev`_gby� 

:glbnjbdpbhgghklv –� wlh� kihkh[ghklv�fZl_jbZeZ� h[_ki_qblv�gbadbc�
dhwnnbpb_gl�lj_gby�kdhev`_gby�b�l_f�kZfuf�gbadb_�ihl_jb�gZ�lj_gb_�b�
fZemx�kdhjhklv�bagZrb\Zgby�khijy`_gghc�^_lZeb� 

>ey�jZ[hlu�\�j_`bf_�`b^dhklgh]h�lj_gby��khq_lZxs_fky�\�j_Zevguo�
mkeh\byo�wdkiemZlZpbb�k�j_`bfhf�]jZgbqghc�kfZadb��rbjhdh�ijbf_gyxl�
f_lZeebq_kdb_�fZl_jbZeu� 
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Ijb�jZajmr_gbb�]jZgbqghc�fZkeyghc�ie_gdb�\ke_^kl\b_�i_j_]j_\Z�ih�

\_^_gb_�fZl_jbZeZ� aZ\bkbl�hl� _]h� khijhlb\ey_fhklb� ko\Zlu\Zgbx�� Z�hgZ�

gZb[he__�\ukhdZ�m�kieZ\h\��bf_xsbo�\�kljmdlmj_�fy]dmx�khklZ\eyxsmx� 

:glbnjbdpbhggu_�f_lZeebq_kdb_�fZl_jbZeu�ih�k\h_c�kljmdlmj_�fh`�

gh�jZa^_eblv�gZ�^\Z�lbiZ�kieZ\h\��kieZ\u�k�fy]dhc�hkgh\hc�b�l\_j^ufb�

\dexq_gbyfb�b�kieZ\u�k�l\_j^hc�hkgh\hc�b�fy]dbfb�\dexq_gbyfb� 

D�i_j\hfm�lbim�kieZ\h\�hlghkylky�kieZ\u�gZ�hkgh\_�f_^b� �[jhgau��b�

[Z[[blu��Fy]dZy�hkgh\Z�\�gbo�h[_ki_qb\Z_l�oZjZdl_jgmx�ijbjZ[Zlu\Z_�

fhklv��Z�lZd`_�kha^Z_l�j_ev_n�ih\_joghklb��ohjhrh�m^_j`b\Zxsbc�kfZa�

dm��L\_j^u_�\dexq_gby�h[_ki_qb\Zxl�\ukhdmx baghkhklhcdhklv� 

;jhgau� hlghkylky� d� emqrbf� Zglbnjbdpbhgguf� fZl_jbZeZf�� Hkh[h_�

f_klh�kj_^b�gbo�aZgbfZxl�heh\ygbklu_��gZijbf_j�fZjdb�;j����;j���N���

b�heh\ygbklh-pbgdh\h-k\bgph\bklu_�[jhgau��fZjdb�;j��P�K���;j��P�K��� 

dhlhju_�bkihevamxl�^ey�jZ[hlu�ijb� agZqbl_evguo�^Z\e_gbyo�b� kj_^gbo�

kdhjhklyo�kdhev`_gby� 

;Z[[blu�–�fy]db_����G<��Zglbnjbdpbhggu_�kieZ\u�gZ�heh\ygghc�beb�

k\bgph\hc�hkgh\_��D�i_j\uf�hlghkylky�[Z[[blu�fZjdb�;������ % Sn, 11 % 

Sb, 6 % Cu��b�;����dh�\lhjuf�–�;������ % Sn, 16 % Sb, 2 % Cu���;K��b�;G� 

>ey�jZ[hlu�ijb�agZqbl_evguo�^Z\e_gbyo�b�fZeuo�kdhjhklyo�kdhev`_�

gby�bkihevamxl�k_ju_�qm]mgu��fZjdb�KQ����KQ����ih�=HKL�����-����b�e_�

]bjh\Zggu_�Zglbnjbdpbhggu_�qm]mgu�ih�=HKL�����-���gZ�hkgh\_�k_juo�

qm]mgh\�k�ieZklbgqZluf�]jZnblhf��fZjdb�:QK-���:QK-�����:QK-���:QK-4, 

:QK-���:QK-����\ukhdhijhqguo�qm]mgh\�k�rZjh\b^guf�]jZnblhf��fZjdb�

:Q<-1 b�:Q<-���b�dh\dbo�qm]mgh\�k�oehiv_\b^guf�]jZnblhf��fZjdb�:QD-

��b�:QD-����dhlhju_�fh`gh�hlg_klb�dh�\lhjhfm�lbim�kieZ\h\��:glbnjbd�

pbhggu_� qm]mgu� bf_xl� \ukhdmx� baghkhklhcdhklv� b� ohjhrb_� ebl_cgu_�

k\hckl\Z� 

Ih�kjZ\g_gbx�k�Zglbnjbdpbhggufb�kieZ\Zfb�p\_lguo�f_lZeeh\��[Z[�

[blhf� b� [jhgahc�� qm]mg� bf__l� agZqbl_evgh�f_gvrmx� klhbfhklv�� gh� g_�

kdhevdh�om^rmx�ijbjZ[Zlu\Z_fhklv��Z�lZd`_�qm\kl\bl_evghklv�d�g_^hklZ�

lhqghklb� kfZahqgh]h�fZl_jbZeZ�b�ihgb`_ggmx� klhcdhklv�d�\ha^_ckl\bx�

m^Zjghc� gZ]jmadb�� OZjZdl_jbklbdb� Zglbnjbdpbhgguo� fZl_jbZeh\� ij_^�

klZ\e_gu�\�lZ[e� 4. 
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LZ[ebpZ 4 
OZjZdl_jbklbdb�Zglbnjbdpbhgguo�fZl_jbZeh\ 

Dhwnnbpb_gl�lj_gby           
ih�klZeb 

>himklbfuc�j_`bf      
jZ[hlu 

FZl_jbZe G< ;_a 
kfZahqgh]h�
fZl_jbZeZ 

kh�kfZahqguf�
fZl_jbZehf 

p, 
FIZ 

V, 
f�k 

pv, 
FIZ⋅f�k 

;Z[[blu� 
;�� 
;�� 
;D� 

 
;jhgau� 
;jH��N� 
;jH�P�K5 
;jK�� 

 
EZlmgb� 
EP��D� 

EP��Fp�K� 
 

:exfbgb_\uc�
kieZ\ 
:H�-2 

 
:glbnjbdpbhg�

gu_�k_ju_�qm]mgu� 
:QK-1 
:QK-3 

 
IeZklfZkku� 

dZijhg 
l_dklhebl 

 
Dhf[bgbjh\Zg-
gu_�fZl_jbZeu� 
@_e_ah-]jZnbl 
;jhgaZ-]jZnbl 
f_lZeeh\lhj-

ieZklh\Zy�e_glZ 
�FNIe� 

 
300 
300 
320 

 
 

1000 
600 
250 

 
 

1000 
800 

 
 
 

310 
 
 
 

2200 
1600 

 
 

100 
350 

 
 
 

800 
560 

 
 
   -  

 
 

0,07 – 0,12 
 
 
 
 

0,1 – 0,2 
 
 

 
0,15 – 0,24 

 
 

 
0,1 – 0,15 

 
 

 
0,12-0,23 

 

 
0.15 – 0,21 
0,15-0,25 

 
 
 

0,08 – 0,12 
0,04 – 0,1 

 
 

0,03-0,1 

 
 

0,004 – 0,006 
 
 
 
 

0,004 – 0,009 
 
 

 
0,009-0,016 

 
 

 
0,008 

 
 
 

0,008 
0,016 

 
 
- 
- 
 
 
 
- 
- 
 
 
- 

 
15 
10 
15 
 
 

15 
8 
25 
 
 

12 
10,6 

 
 
 

25 
 
 
 

2,5 
6 
 
 

12 
15 
 
 
 
8 
6 
 
 
- 

 
50 
30 
15 
 
 

10 
3 
12 
 
 
2 
1 
 
 
 

20 
 
 
 
5 

0,75 
 
 
5 
8 
 
 
 
1 
1 
 
 
- 

 
75 
3 
6 
 
 

15 
12 
30 
 
 

10 
10 
 
 
 

100 
 
 
 

10 
45 
 
 

20 
25 
 
 
 
- 
- 
 
 

150 
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Ihjy^hd�\uiheg_gby�jZ[hlu 

I_j\h_�b�\lhjh_�aZ^Zgby�klm^_glu�\uihegyxl�ijb�ih^]hlh\d_�d�eZ�

[hjZlhjghc�jZ[hl_��l�_��^hfZ�beb�\�[b[ebhl_d_��Ijb�wlhf�ke_^m_l�h[jZlblv�

\gbfZgb_�gZ�k\yav�f_`^m�fbdjhkljmdlmjhc�b�k\hckl\Zfb�kieZ\h\� 

Ijb�\uiheg_gbb�\lhjh]h�aZ^Zgby�klm^_glu�ih�ebl_jZlmjguf�bklhq�

gbdZf� aZjbkh\u\Zxl� ^bZ]jZffu� nZa� jZ\gh\_kby� ke_^mxsbo� kbkl_f��      

Cu – Sn��^h��� % Sn), Sn – Sb. 

Lj_lv_� aZ^Zgb_� \uihegyxl� [jb]Z^u� ih� � – 4 q_eh\_dZ�� >ey� wlh]h�

klm^_glZf� \u^Zxl� dhee_dpbx� Zglbnjbdpbhgguo� fZl_jbZeh\�� dhlhjZy�

\dexqZ_l�\�k_[y�[jhgam�heh\ygbklmx�;j���ihke_�eblvy�b�hl`b]Z��k\bgph�

\bklmx�[jhgam�;jk����kieZ\�;�� �[Z[[bl���k_jh]h�qm]mgZ�KQ����Zglbnjbd�

pbhggh]h�qm]mgZ��Bamqb\�fbdjhkljmdlmjm�wlbo�kieZ\h\�k�ihfhsvx�f_lZe�

eh]jZnbq_kdh]h�fbdjhkdhiZ��aZjbkh\Zlv�__�\�\b^_�ko_fu�\�djm]_�^bZf_l�

jhf� ���ff�beb�d\Z^jZl_�jZaf_jZfb�40×40 ff�k�h[yaZl_evguf�mdZaZgb_f�

kljmdlmjguo� khklZ\eyxsbo��Ih^� jbkmgdhf� beb� kijZ\Z� hl� jbkmgdZ� ^Zlv�

hibkZgb_�fbdjhkljmdlmju�b�mdZaZlv�fZjdm�kieZ\Z� 

Dhgljhevgu_�\hijhku 

1. Qlh�lZdh_�baghk" 

2. Qlh�hlghkyl�d�f_oZgbq_kdhfm�bagZrb\Zgbx" 

3. Qlh�ihgbfZxl�ih^�Zglbnjbdpbhgghklvx" 

4. DZdbf�h[jZahf�fh`gh�h[_ki_qblv�Zglbnjbdpbhgghklv�fZl_jbZeZ" 

5. DZdb_�kieZ\u�hlghkyl�d�Zglbnjbdpbhgguf" 

6. DZdmx�kljmdlmjm�bf_xl�heh\ygbklu_�[jhgau" 

7. DZdmx�kljmdlmjm�bf_xl�heh\ygbklu_�[Z[[blu" 

8. DZd� k\yaZgu�f_`^m� kh[hc� khklZ\�� kljmdlmjZ�b� k\hckl\Z� k\bgph\bklhc�

[jhgau�;jK��" 

9. DZdb_�g_f_lZeebq_kdb_�b�dhf[bgbjh\Zggu_�fZl_jbZeu�hlghkylky�d�Zg�

lbnjbdpbhgguf�fZl_jbZeZf" 
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EZ[hjZlhjgZy�jZ[hlZ���� 

BKKE?>H<:GB?�L?IEHKLHCDHKLB                     
BGKLJMF?GL:EVGUO�F:L?JB:EH< 

P_ev�jZ[hlu��hagZdhfblvky� k� l_iehklhcdhklvx�g_dhlhjuo�bgkljmf_g�

lZevguo�fZl_jbZeh\�� 

AZ^Zgby 

1. Bkihevamy�mq_[gmx�ebl_jZlmjm�b�ihkh[by��bamqblv� l_iehklhcdhklv�
bgkljmf_glZevguo� m]e_jh^bkluo�� gbadhe_]bjh\Zgguo� b� \ukhdhe_�

]bjh\Zgguo�klZe_c� 
2. Baf_jblv� bkoh^gmx� l\_j^hklv� dhfie_dlZ� h[jZaph\� ba� bgkljmf_g�

lZevguo�klZe_c� 
3. Ijh\_klb�gZ]j_\�h[jZaph\�^h�jZaebqguo�l_fi_jZlmj����������������b�

900 �K�� 
4. Ijh\_klb� hp_gdm� l_iehklhcdhklb� ^Zgguo� bgkljmf_glZevguo� fZl_�

jbZeh\��ihkljhb\�aZ\bkbfhklv�baf_j_gby�l\_j^hklb�hl�l_fi_jZlmju�

gZ]j_\Z� 
5. Hl\_lblv�gZ�dhgljhevgu_�\hijhku� 
6. KhklZ\blv�hlq_l� 

H[sb_�iheh`_gby 

Hkgh\gufb�fZl_jbZeZfb�^ey�ba]hlh\e_gby�bgkljmf_glh\�y\eyxlky�bg�

kljmf_glZevgu_�klZeb��<� kbem�ki_pbnbq_kdbo�mkeh\bc�jZ[hlu�d�bgkljm�

f_glm�ij_^ty\eyxl�g_kdhevdh� lj_[h\Zgbc� \ukhdhc�baghkhklhcdhklb�� Z� \�

jy^_�kemqZ_\ –�l_iehklhcdhklb� 
 L_iehklhcdhklvx��djZkghklhcdhklvx��gZau\Zxl�kihkh[ghklv�fZl_jbZ�

eZ�mklhcqb\h�khojZgylv�\ukhdmx�l\_j^hklv�b�baghkhklhcdhklv�ijb�\ukh�

dbo�l_fi_jZlmjZo��HgZ�hij_^_ey_l�ijbjh^m�mijhqg_gby�klZeb�ijb�l_jfh�

h[jZ[hld_�b�\h�fgh]bo�kemqZyo�mkeh\by�bkihevah\Zgby�klZeb�� 
  L_iehklhcdhklv� oZjZdl_jbam_lky� l_fi_jZlmjhc� gZ]j_\Z�� ijb� dhlhjhc�

klZev�ihke_�aZdZedb�gZqbgZ_l�bgl_gkb\gh�l_jylv�k\hx�l\_j^hklv��lZd�dZd�

ijb�wlhf��hlimkd_��ba�fZjl_gkblZ�\u^_eyxlky�f_edb_�qZklbpu�p_f_glblZ��

>h�l_o�ihj,�ihdZ�\u^_eb\r__ky�dZj[b^u�gZoh^ylky�\�^bki_jkghf�khklhy�
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gbb�� l\_j^hklv� ijZdlbq_kdb� g_� kgb`Z_lky��Gh� _keb� l_fi_jZlmjZ� gZ]j_\Z�

ih^gbfZ_lky�\ur_� ��� �K��ijhbkoh^bl�dhZ]meypby� �mdjmig_gb_��dZj[b^�
ghc�nZau�b�l\_j^hklv�klZeb�[ukljh�iZ^Z_l��Ke_^h\Zl_evgh��^ey�ih\ur_�

gby�l_iehklhcdhklb�klZev�gm`gh�e_]bjh\Zlv�lZdbfb�dZj[b^hh[jZamxsbfb�

we_f_glZfb�� dhlhju_� aZljm^gyxl� ijhp_kk� dhZ]meypbb� dZj[b^h\�� LZdbfb�

we_f_glZfb�y\eyxlky�ojhf��fheb[^_g��\hevnjZf��\ZgZ^bc�b�^jm]b_�e_]b�

jmxsb_�we_f_glu��lZd�dZd�h[jZamxsb_ky�dZj[b^u�\u^_eyxlky�ba�fZjl_g�

kblZ�b�dhZ]mebjmxl�ijb�[he__�\ukhdbo�l_fi_jZlmjZo��q_f�dZj[b^�`_e_aZ� 
 Ih� l_iehklhcdhklb� jZaebqZxl� ljb� ]jmiiu� bgkljmf_glZevguo� klZe_c��
g_l_iehklhcdb_��iheml_iehklhcdb_�b�l_iehklhcdb_� 
 >ey�ba]hlh\e_gby�j_`ms_]h��rlZfih\h]h�b�baf_jbl_evgh]h�bgkljmf_g�

lh\� ijbf_gyxl� m]e_jh^bklu_� b� e_]bjh\Zggu_� bgkljmf_glZevgu_� klZeb��    

Z�lZd`_�l\_j^u_�kieZ\u�� 

 D�j_`msbf�bgkljmf_glZf�hlghkylky�j_apu�� k\_jeZ��f_lqbdb��nj_au�b�

^j��Bo�fZl_jbZe�^he`_g�h[eZ^Zlv�\ukhdhc�l\_j^hklvx����-65HRC���bagh�

khklhcdhklvx�b�l_iehklhcdhklvx� 

 M]e_jh^bklu_�bgkljmf_glZevgu_�klZeb�khojZgyxl�k\hb�j_`msb_�k\hc�

kl\Z�ijb�gZ]j_\_�lhevdh�^h���� �K� 

 Gbadhe_]bjh\Zggu_� bgkljmf_glZevgu_� klZeb� �fZjdb� O�� O<=�� �OK� b�

^j���ijbf_gyxl�^ey�bgkljmf_glh\��jZ[hlZxsbo�ijb�g_[hevrbo�kdhjhklyo�

j_aZgby��g_�\uau\Zxsbo�gZ]j_\Z�k\ur_���� – 260 �K��<�hlebqb_�hl�m]e_�

jh^bkluo� wlb�klZeb�f_gvr_�kdehggu�d�gZ]j_\m�b�iha\heyxl�ba]hlh\eylv�

bgkljmf_glu�[hevrbo�jZaf_jh\�b�[he__�keh`ghc�nhjfu� 

 >ey� ba]hlh\e_gby� bgkljmf_glh\� \ukr_c� ijhba\h^bl_evghklb� ijbf_�

gyxl�[ukljhj_`msb_�klZeb��fZjdb�J����J���J�F��b�^j���b�l\_j^u_�kieZ\u�

�<D���<D���L�D���b�^j��. 

 <�j_amevlZl_�dhfie_dkgh]h�e_]bjh\Zgby�bgkljmf_glu�ba�[ukljhj_`m�

sbo�klZe_c�khojZgyxl�l\_j^hklv�ijb�gZ]j_\_�^h���� – 640 �K�b�^himkdZxl�

\��-��jZaZ�[he__�ijhba\h^bl_evgu_�j_`bfu�j_aZgby��q_f�bgkljmf_glu�ba 

m]e_jh^bkluo�b�gbadhe_]bjh\Zgguo�klZe_c� 

 Ijb� h[jZ[hld_� f_lZeeh\� k� hkh[h� \ukhdbfb� kdhjhklyfb� bkihevamxl�

l\_j^u_� kieZ\u�� bf_xsb_� \ukhdmx� l\_j^hklv� ��-92HRA (74-76HRC�� b�

baghkhklhcdhklv�k�l_iehklhcdhklvx����� – 1000 °K).  
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Ihjy^hd�\uiheg_gby�jZ[hlu 

I_j\h_� aZ^Zgb_� klm^_glu� \uihegyxl� ijb� ih^]hlh\d_� d� eZ[hjZlhjghc�

jZ[hl_��Ijb�wlhf�ke_^m_l�h[jZlblv�\gbfZgb_�gZ�\aZbfhk\yav�l_iehklhcdh�

klb�k�obfbq_kdbf�khklZ\hf�b�kljmdlmjhc�fZl_jbZeZ� 

 >ey� \uiheg_gby� \lhjh]h�b� lj_lv_]h� aZ^Zgbc� klm^_glu�ihemqZxl� dhf�

ie_dl�h[jZaph\��ba]hlh\e_gguo�ba�m]e_jh^bkluo�b�e_]bjh\Zgguo� klZe_c��   

Z� lZd`_� ba� l\_j^h]h� kl_deZ�� h[jZ[Zlu\Z_fuo� ih� h[s_ijbgylhc� l_ogheh�

]bb� 

 L_iehklhcdhklv�bgkljmf_glZ�hp_gb\Z_lky�ih�baf_g_gbx�l\_j^hklb�ih�

ke_�gZ]j_\Z�^Zgguo�h[jZaph\�^h�jZaebqguo�l_fi_jZlmj� 

 J_amevlZlu�baf_j_gbc�aZghkylky�\�lZ[e. 5. 

LZ[ebpZ�� 

J_amevlZlu�baf_j_gbc 

L\_j^hklv�bgkljmf_glZ�HRC ijb�l_fi_jZlmj_�gZ]j_\Z��

�K FZjdZ�klZeb 

20 200 300 900 

     

Ihkljhblv� ]jZnbd� aZ\bkbfhklb�l\_j^hklb�hl�l_fi_jZlmju�^ey�jZaebq�

guo�bgkljmf_glZevguo�fZl_jbZeh\� 

Dhgljhevgu_�\hijhku 

1. DZdb_�fZl_jbZeu�ijbf_gyxl�^ey�ba]hlh\e_gby�j_`ms_]h�bgkljmf_glZ" 

2. Qlh�lZdh_�l_iehklhcdhklv" 
3. DZdb_�klZeb�y\eyxlky�g_l_iehklhcdbfb" 
4. DZdb_�klZeb�y\eyxlky�iheml_iehklhcdbfb" 
5. DZdb_�klZeb�y\eyxlky�l_iehklhcdbfb" 
6. Q_f�hij_^_ey_lky�l_iehklhcdhklv�[ukljhj_`msbo�klZe_c" 

7. Q_f�hij_^_ey_lky l_iehklhcdhklv�l\_j^uo�kieZ\h\" 
8. DZdbf�h[jZahf�ihemqZxl�l\_j^u_�kieZ\u" 
9. DZd�ih^jZa^_eyxlky�l\_j^u_�kieZ\u" 
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;b[ebh]jZnbq_kdbc�kibkhd 

1. FZl_jbZeh\_^_gb_���;�G��:jaZfZkh\��<�B��FZdZjh\Z��=�=��Fmobg�b�^j�; 
Ih^�h[s� j_^��;�G��:jaZfZkh\Z��=�=��FmobgZ��–�F���Ba^-\h�F=LM�bf��

G�W��;ZmfZgZ������� – K. 341 – 347, 609 – 629. 

2. =fmjfZg�<�?� Jmdh\h^kl\h� d� j_r_gbx� aZ^Zq� ih� l_hjbb� \_jhylghklb�   
b fZl_fZlbq_kdhc�klZlbklbd_� –�F�:�<ukr.�rd., 1979. – 400 k� 

3. =mey_\�:�I��F_lZeeh\_^_gb_��– F�: F_lZeemj]by��������– K. 61–83. 

4. Dmavfbg�;�:���KZfhohpdbc�:�B���Dmag_ph\Z�L�B��F_lZeemj]by��f_lZe�

eh\_^_gb_�b� dhgkljmdpbhggu_�fZl_jbZeu��– F���<ukr.�rd., 1971. –    
K. 176–180. 

5. EZolbg� X�F��� E_hglv_\Z� <�I.� FZl_jbZeh\_^_gb_� –� F��� FZrbgh�

kljh_gb_��������– K. 77–110. 

6. Fha[_j]�J�D��FZl_jbZeh\_^_gb_��– F���<ukr.�rd., 1991. – K�����–110, 
331–349. 

7. Gh\bpdbc�I�<���Ah]jZn�B�:��Hp_gdZ�ih]j_rghkl_c�j_amevlZlh\�baf_�

j_gbc��– E�:�Wg_j]hZlhfba^Zl��������– 304 k� 

8. Ijhgbdh\� :�K��GZ^_`ghklv� fZrbg�� – F���FZrbghkljh_gb_�� ����� –   
K. 591. 

9. J_lb� I�� G_jZajmrZxsb_� f_lh^u� dhgljhey� f_lZeeh\:� Khdj� i_j�         
k�\_g]_j� – F���FZrbghkljh_gb_������� –�����k� 

10. KZfhohpdbc�:�B�,�Dmgy\kdbc�F�G��EZ[hjZlhjgu_�jZ[hlu�ih�f_lZeeh�

\_^_gbx� – F���FZrbghkljh_gb_������� – K. 33–45.  
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F?LH>BQ?KDB?�MD:A:GBY 
D�E:;HJ:LHJGUF�J:;HL:F IH�>BKPBIEBG?� 

«KI?PB:EVGU?�DHGKLJMDPBHGGU?�F:L?JB:EUª 
 

KhklZ\bl_eb 
D:JLHGH<:�Ex[h\v�<eZ^bfbjh\gZ 
?E=:?<�GbdheZc�:e_dkZg^jh\bq 

 
Hl\_lkl\_gguc�aZ�\uimkd�–�aZ\� dZn_^jhc�ijhn_kkhj�<�:��D_qbg 

 
J_^Zdlhj  J�K��DmabgZ 

Dhfivxl_jgZy�\_jkldZ  ?�=��JZ^q_gdh 
>baZcg�h[eh`db  ?�=��JZ^q_gdh 

EJ���������.�Ih^ibkZgh�\�i_qZlv�10.01.03. 
NhjfZl���o�������;mfZ]Z�^ey�fgh`bl��l_ogbdb��=ZjgblmjZ�LZcfk� 
I_qZlv�hnk_lgZy��Mke�-i_q��e��1,39��Mq�-ba^��e��1,48��LbjZ`����wda. 

AZdZa 
J_^Zdpbhggh-ba^Zl_evkdbc�dhfie_dk 

<eZ^bfbjkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ� 
��������<eZ^bfbj��me��=hjvdh]h����� 
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M>D 620.22 
 

J_p_ga_gl 
DZg^b^Zl�l_ogbq_kdbo�gZmd��^hp_gl�dZn_^ju 

�©Ebl_cgu_�ijhp_kku�b�dhgkljmdpbhggu_�fZl_jbZeu» 
<eZ^bfbjkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ 

X�>��Dhjh]h^h\ 
 
 
 

I_qZlZ_lky�ih�j_r_gbx�j_^Zdpbhggh-ba^Zl_evkdh]h�kh\_lZ 
<eZ^bfbjkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

F_lh^bq_kdb_� mdZaZgby� d� eZ[hjZlhjguf� jZ[hlZf� ih� ^bkpbiebg_   
©Ki_pbZevgu_� dhgkljmdpbhggu_� fZl_jbZeuª ��<eZ^bf�� ]hk�� mg-l��Khkl�:         
E�<��DZjlhgh\Z��G�:��?e]Z_\��<eZ^bfbj�����3. – 24 k�� 

 
KhklZ\e_gu�\�khhl\_lkl\bb�kh�KlZg^Zjlhf�ki_pbZebklZ�ih�ki_pbZevghklb�����00 – 

ebl_cgh_ ijhba\h^kl\h�q_jguo�b�p\_lguo�f_lZeeh\. Kh^_j`Zl�mdZaZgby�d�eZ[hjZlhj�
guf�jZ[hlZf��khhl\_lkl\mxsbf�ih�h[t_fm�b�kh^_j`Zgbx�dhebq_kl\m�mq_[gh]h�\j_f_�
gb��\u^_ey_fhfm�gZ�eZ[hjZlhjgu_�jZ[hlu�ih�^bkpbiebg_�©Ki_pbZevgu_�dhgkljmdpb�
hggu_�fZl_jbZeuª. 

Ij_^gZagZq_gu�^ey�klm^_glh\�gZa\Zgghc�ki_pbZevghklb�\k_o�nhjf�h[mq_gby� 
LZ[e��5��;b[ebh]j�� 10�gZa\� 

 
M>D 620.22 

 


