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GZklhysZy� dgb]Z� gZibkZgZ� gZ� [Za_� gZmqguo� bkke_^h\Zgbc�� ijh\_�

^_gguo� <eZ^bfbjkdbf� ]hkm^Zjkl\_gguf� mgb\_jkbl_lhf� \� l_q_gb_� jy^Z�
e_l� gZ� kl_dhevguo� aZ\h^Zo� ih� Z\lhfZlbaZpbb� b� mijZ\e_gbx� dZq_kl\hf�
ebklh\h]h�kl_deZ. Hkh[h_�agZq_gb_�bf_xl�jZ[hlu��\uiheg_ggu_�\�l_q_gb_�
ihke_^gbo�ihemlhjZ�^_kyldZ�e_l�\�H:H�©;hjkdbc�kl_dhevguc�aZ\h^», dh�
lhju_�khklZ\beb�hkgh\m�dgb]b.  

<� dgb]_� jZkkfZljb\Zxlky� f_lh^bq_kdb_� b� ijZdlbq_kdb_� Zki_dlu�
mijZ\e_gby� dZq_kl\hf� ijh^mdpbb� gZ� ijbf_j_� ijhba\h^kl\Z� ebklh\h]h�
kl_deZ�nehZl-kihkh[hf.  

Dgb]Z�khklhbl�ba�ij_^bkeh\by�b�q_luj_o ]eZ\.  
<�i_j\hc�]eZ\_�ijb\h^ylky�h[sb_�ihgylby�dZq_kl\Z�ijh^mdpbb��agZ�

q_gb_�ih\ur_gby�dZq_kl\Z�^ey�ijhp\_lZgby�ij_^ijbylby�\�mkeh\byo�ju�
ghqghc�wdhghfbdb. JZkkfZljb\Zxlky�ihdZaZl_eb�dZq_kl\Z�ebklh\h]h�kl_d�
eZ�b�f_lh^u�bo�hp_gdb��hibku\Z_lky�j_r_gb_�\hijhkh\�klZg^ZjlbaZpbb�b�
k_jlbnbdZpbb�ijh^mdpbb�\�H:H�©;hjkdbc�kl_dhevguc�aZ\h^». Ij_^eZ]Z�
_lky�ih^oh^�d�dZq_kl\m�ijh^mdpbb�dZd�d�h[t_dlm�mijZ\e_gby�gZ�\k_o�klZ�
^byo� `bag_ggh]h� pbdeZ� ijh^mdpbb. Ih^jh[gh� jZkkfZljb\Z_lky� klZ^by�
ijhba\h^kl\Z�nehZl-kl_deZ�b�ZgZebabjmxlky�nZdlhju��\ebyxsb_ gZ�dZq_�
kl\h�ijh^mdpbb��kh\_jr_gkl\h\Zgb_�l_ogheh]bq_kdh]h�h[hjm^h\Zgby��bk�
ihevah\Zgby�i_j_^h\uo�l_ogheh]bc�ijhp_kkZ�ijhba\h^kl\Z��Z\lhfZlbaZpby�
l_ogheh]bq_kdbo�ijhp_kkh\.  

<lhjZy�]eZ\Z�ihk\ys_gZ�\hijhkZf�klZg^ZjlbaZpbb�\�mijZ\e_gbb�dZ�
q_kl\hf� ijh^mdpbb. Hibku\Zxlky� ijbgpbiu� ihkljh_gby� kh\j_f_gguo�
kbkl_f�mijZ\e_gby�dZq_kl\hf�� khhl\_lkl\mxsb_� lj_[h\Zgbyf� klZg^Zjlh\�
BKH� k_jbb� ���0, h[s_nbjf_ggu_� kbkl_fu� b� khhl\_lkl\mxsb_� gZpbh�
gZevguf� ij_fbyf� ih� dZq_kl\m. JZkkfZljb\Z_lky� k_f_ckl\h�f_`^mgZjh^�
guo� klZg^Zjlh\� gZ� kbkl_fu� f_g_^`f_glZ� dZq_kl\Z� k_jbb� BKH�
9000:2000,h[km`^Zxlky�ih^oh^u�d�jZajZ[hld_�b�\g_^j_gbx�KFD. Ijb\h�
^blky�ih^jh[gh_�hibkZgb_�KFD�IH� ©Ihebjh\Zggh_�kl_deh» H:H� ©;hj�
kdbc�kl_dhevguc�aZ\h^» b�__�ijhp_kkgZy�fh^_ev�©dZd�_klv».  
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KlZlbklbq_kdb_�f_lh^u� dhgljhey�b� j_]mebjh\Zgby� dZq_kl\Z� ebklh�
\h]h� kl_deZ� hibku\Zxlky� \� lj_lv_c� ]eZ\_�fhgh]jZnbb. JZkkfZljb\Zxlky�
hkh[_gghklb�ijbf_g_gby� klZlbklbq_kdbo�f_lh^h\�ijb� dhgljhe_� dZq_kl\Z�
fZl_jbZeh\�� kujvy� b� ijh^mdpbb. Lhqghklv� b� klZ[bevghklv� l_ogheh]bq_�
kdbo�ijhp_kkh\�ijhba\h^kl\Z�nehZl-kl_deZ�hp_gb\Z_lky�k�bkihevah\Zgb_f�
dhgljhevguo�dZjl. Hibku\Z_lky�j_]mebjh\Zgb_� l_ogheh]bq_kdbo�ijhp_k�
kh\� gZ� hkgh\_ ^Zgguo� dhgljhey� dZq_kl\Z� kl_deZ� ih� dhebq_kl\_gghfm� b�
Zevl_jgZlb\ghfm� ijbagZdZf. JZkkfZljb\Zxlky� \hafh`ghklb� bkihevah\Z�
gby�dhgljhevguo�dZjl��e_glhqguo�^bZ]jZff��^bZ]jZff�jZkk_b\Zgby��^bZ�
]jZffu�IZj_lh� b� ijbqbggh-ke_^kl\_gguo� ^bZ]jZff� ijb� ZgZeba_� b� dhg�
ljhe_� dZq_kl\Z�� b� klZlbklbq_kdhf� j_]mebjh\Zgbb l_ogheh]bq_kdh]h� ijh�
p_kkZ�ijhba\h^kl\Z�ebklh\h]h�kl_deZ.  

<�q_l\_jlhc�]eZ\_�jZkkfhlj_g�rbjhdbc�djm]�\hijhkh\��k\yaZgguc�k 
mijZ\e_gb_f� dZq_kl\hf� ebklh\h]h� kl_deZ. >ey� \ujZ[hldb� mijZ\eyxsbo�
\ha^_ckl\bc�mklZgh\e_gu�k\yab�f_`^m�hkgh\gufb�ihdZaZl_eyfb�dZq_kl\Z�
kl_deZ��bf_xsbfb�kemqZcguc�oZjZdl_j��b�dhgljhebjm_fufb�nZdlhjZfb�\�
ijhp_kk_� ijhba\h^kl\Z. Wlb� aZ\bkbfhklb� hibkZgu� ebg_cgufb� j_]j_kkb�
hggufb�mjZ\g_gbyfb�\�h]jZgbq_gghc�h[eZklb�\Zjvbjh\Zgby�nZdlhjh\.  

<� ]eZ\_� hibku\Z_lky� f_lh^bdZ� bkihevah\Zgby� ijh]jZffgh]h� dhf�
ie_dkZ�³L_ogheh]�kl_dhevgh]h�ijhba\h^kl\Z´�ijb�klZlbklbq_kdhf�ZgZeba_�
ijhba\h^kl\Z. MdZau\Z_lky i_jki_dlb\ghklv�ijbf_g_gby�fZl_fZlbq_kdh]h�
fh^_ebjh\Zgby�^ey�kh\_jr_gkl\h\Zgby�mijZ\e_gby�l_ogheh]bq_kdbf�ijh�
p_kkhf�ijhba\h^kl\Z�ebklh\h]h�kl_deZ.  

�JZkkfZljb\Z_lky� f_lh^bdZ� bkihevah\Zgby� \uqbkebl_evgh]h� wdki_�
jbf_glZ� b� bfblZpbhggh]h� fh^_ebjh\Zgby� ^ey� hp_gdb� wnn_dlb\ghklb�
mijZ\e_gby� ijhba\h^kl\hf� b� \ujZ[hldb� ij_^eh`_gbc� ih� ^Zevg_cr_fm�
memqr_gbx�dZq_kl\Z�\ujZ[Zlu\Z_fh]h�kl_deZ.  

JZkkfZljb\Z_lky�ijbf_g_gb_�klZlbklbq_kdbo�f_lh^h\�\�hj]ZgbaZpb�
hgghf�mijZ\e_gbb�dZq_kl\hf�kl_deZ��dZd-lh�ijb�ZgZeba_�^Zgguo�hijhkguo 
ebklh\��`Zeh[�b�j_deZfZpbc�deb_glh\�^ey�\ujZ[hldb�mijZ\eyxsbo�^_ckl�
\bc��hp_gd_�wnn_dlb\ghklb�\uiheg_gguo�^_ckl\bc��hj]ZgbaZpbhgguo�f_�
jhijbylbc��ih�kh\_jr_gkl\h\Zgbx�kbkl_fu�mijZ\e_gby�dZq_kl\hf��hp_gd_ 
j_amevlZlh\�dhjj_dlbjmxsbo�^_ckl\bc�k�l_ogheh]bq_kdbf�h[hjm^h\Zgb_f�
b�l. i.  

Dgb]Z�kgZ[`_gZ�[hevrbf�dhebq_kl\hf�ijbf_jh\�ba�hiulZ�kha^Zgby�
kbkl_fu�mijZ\e_gby�dZq_kl\hf�\�ijhba\h^kl\_gghf�h[t_^bg_gbb� ©Iheb�
jh\Zggh_�kl_deh» \�H:H�©;hjkdbc�kl_dhevguc�aZ\h^».  

:\lhju�\ujZ`Zxl�[eZ]h^Zjghklv�j_p_ga_glm :.<. Dhkljh\m�aZ�p_g�
gu_�aZf_qZgby��dhlhju_�kihkh[kl\h\Zeb�memqr_gbx�kh^_j`Zgby�dgb]b.  
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Ebklh\h_� kl_deh� ij_^klZ\ey_l� \Z`g_crbc� \b^� ijh^mdpbb�� \ujZ[Z�

lu\Z_fhc� kl_dhevghc� ijhfure_gghklvx. GZb[hevrmx� qZklv� ebklh\h]h�
kl_deZ�bkihevamxl� \�ijhfure_gghklb�� ]jZ`^Zgkdhf��`bebsghf� b� k_ev�
kdhohayckl\_gghf�kljhbl_evkl\_. Djmigufb�ihlj_[bl_eyfb�y\eyxlky�Z\�
lhfh[be_kljh_gb_��\Z]hghkljh_gb_��`_e_agh^hjh`guc�ljZgkihjl. JZaebq�
gu_�lj_[h\Zgby�d�ba^_ebyf�ba�kl_deZ��Z�lZd`_�jZaghh[jZagu_�k\hckl\Z�_]h�
dZd�fZl_jbZeZ� h[mkeh\beb� jZajZ[hldm�fgh]hqbke_gguo� l_ogheh]bq_kdbo�
ijhp_kkh\��kihkh[h\�b�h[hjm^h\Zgby��iha\heyxsbo�ihemqblv�rbjhdbc�Zk�
khjlbf_gl�ba^_ebc. L_g^_gpby�jZa\blby�ijhba\h^kl\Z�ebklh\h]h�kl_deZ�\�
fbj_�lZdh\Z��qlh�nehZl-ijhp_kk�dZd�gh\_crbc�b�gZb[he__�ijh]j_kkb\guc�
\ul_kgy_l�hklZevgu_�kihkh[u�\ujZ[hldb�kl_deZ.  

I_j_oh^�Jhkkbb�d�jughqghc�wdhghfbd_��dhgdmj_glgZy�kj_^Z�\�mkeh�
\byo� jugdZ� h[yau\Zxl� jmdh\h^bl_e_c� kl_dhevguo� ijhba\h^kl\� m^_eylv�
[hevrh_� \gbfZgb_� ijh[e_fZf� dZq_kl\Z. K_jv_agZy� dhgdmj_glgZy� [hjv[Z�
h[mkeh\beZ� \� kljZgZo� k� jZa\blhc� jughqghc� wdhghfbdhc� jZajZ[hldm�ijh�
]jZff�ih\ur_gby�dZq_kl\Z� >�@. <hagbdeZ�g_h[oh^bfhklv�\ujZ[hldb�h[t�
_dlb\guo�ihdZaZl_e_c� ^ey� hp_gdb� kihkh[ghklb�nbjfu�ijhba\h^blv�ijh�
^mdpbx�k�g_h[oh^bfufb�dZq_kl\_ggufb�oZjZdl_jbklbdZfb. Wlb�oZjZdl_�
jbklbdb�ih^l\_j`^Zxlky�k_jlbnbdZlhf�khhl\_lkl\by�gZ�ijh^mdpbx. Fgh�
]b_�nbjfu�–�ijhba\h^bl_eb�kl_deZ�bf_xl�kbkl_fu�dZq_kl\Z��gZ�jZaebqguo�
ij_^ijbylbyo� hgb� bg^b\b^mZevgu� >�@. L_f� g_� f_g__�� fbjh\Zy� gZmdZ� b�
ijZdlbdZ�knhjfbjh\Zeb�h[sb_�ijbagZdb�ihkljh_gby�lZdbo�kbkl_f��dhlh�
ju_�baeh`_gu�\�klZg^ZjlZo� ISO�k_jbb������b�\�hl_q_kl\_gghf�ZgZeh]_�– 
=HKL�J�BKH�������������«Kbkl_fu�f_g_^`f_glZ�dZq_kl\Z. Lj_[h\Zgby».  

<�gZklhys__�\j_fy�k_jlbnbdZl��ih^l\_j`^Zxsbc�khhl\_lkl\b_�ijh�
^mdpbb�f_`^mgZjh^guf�klZg^ZjlZf�gZ�kbkl_fm�dZq_kl\Z��kem`bl�j_rZx�
sbf�nZdlhjhf�^ey�aZdexq_gby�dhgljZdlZ�gZ�ihklZ\dm�ijh^mdpbb. Mki_r�
gZy� j_ZebaZpby� dZq_kl\_ggh]h� ijh^mdlZ� ihlj_[bl_ex� y\ey_lky� ]eZ\guf�
bklhqgbdhf�kms_kl\h\Zgby�ex[h]h�ij_^ijbylby.  
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Bklhjby�fgh]bo�aZjm[_`guo�b�hl_q_kl\_gguo�dhfiZgbc�kl_dhevguo�

ijhba\h^kl\�– yjdh_�ih^l\_j`^_gb_�wlhfm. LZd��?\jhi_ckdZy�]jmiiZ�dhf�

iZgbc�©=eZ\_j[_ev» b�djmig_crbc�hl_q_kl\_gguc�ijhba\h^bl_ev�\ukhdh�

dZq_kl\_ggh]h�kl_deZ�H:H�©;hjkdbc�kl_dhevguc�aZ\h^» gZ]ey^gh�^_fhg�

kljbjmxl�wlm�aZ\bkbfhklv�>�@.  

<hijhkZf� mijZ\e_gby� dZq_kl\hf� ihk\ys_gu� bkke_^h\Zgby� mq_guo�

jZaguo�kljZg��gZdhie_g�agZqbl_evguc�hiul�\�h[eZklb�f_g_^`f_glZ�dZq_�

kl\Z. H^gZdh� hlkmlkl\mxl� jZ[hlu�� ihk\ys_ggu_� hkh[_gghklyf� f_g_^`�

f_glZ� dZq_kl\Z� ebklh\h]h� kl_deZ� gZ� hl_q_kl\_gguo� kl_dhevguo� aZ\h^Zo. 

>ZggZy�fhgh]jZnby�gZp_e_gZ gZ�\hkiheg_gb_�wlh]h�ijh[_eZ.  

<�h[eZklb�dZq_kl\Z�ijhbahreZ�ih^ebggZy�j_\hexpby. Bf_ggh�k�ih�

fhsvx� kh\j_f_gguo�f_lh^h\�f_g_^`f_glZ� dZq_kl\Z�� bkihevah\Zgby� gh�

\uo� bgnhjfZpbhgguo� l_ogheh]bc� fgh]b_� aZjm[_`gu_� nbjfu� ^h[bebkv�

eb^bjmxsbo�ihabpbc�gZ�jugdZo.  

F_`^m�dZq_kl\hf�b�wnn_dlb\ghklvx�ijhba\h^kl\Z�kms_kl\m_l�ijy�

fZy� aZ\bkbfhklv� >�@. Ih\ur_gb_� dZq_kl\Z� kihkh[kl\m_l� ih\ur_gbx� wn�

n_dlb\ghklb�ijhba\h^kl\Z��kgb`_gbx�aZljZl�b m\_ebq_gbx�^heb�jugdZ. <�

jughqghc�wdhghfbd_�ijhba\h^bl_ev�b�ihlj_[bl_ev�kZfb�gZoh^yl�k_[y�gZ�

jugd_��fhlb\Zpby�bo�^_yl_evghklb�hkgh\u\Z_lky�gZ�nbgZgkh\hf�\ub]ju�

r_� b� fZdkbfbaZpbb� ihlj_[bl_evkdh]h� wnn_dlZ. Ijb� wlhf� ihlj_[bl_ev�

bf__l� \u[hj� f_`^m� gZbemqrbfb� lh\ZjZfb� jZaebqguo� ijhba\h^bl_e_c. 

Ihlj_[bl_ev��y\eyykv�]eZ\ghc�nb]mjhc��hij_^_ey_l�gZijZ\e_gby�jZa\blby 

ijhba\h^kl\Z��ijbh[j_lZy�lh\Zju�b�mkem]b�\�khhl\_lkl\bb�k�kh[kl\_gguf�

`_eZgb_f. AZ� ihgylb_f� dZq_kl\Z� \k_]^Z� klhbl� ihlj_[bl_ev�� hg� \u[bjZ_l�

gZb[he__�ij_^ihqlbl_evgu_�k\hckl\Z�lh\ZjZ.  

;hevrbgkl\h� jhkkbckdbo� kl_dhevguo� aZ\h^h\� ihdZ� _s_� hlklZxl� \�

h[eZklb�ijbf_g_gby�kh\j_f_gguo�f_lh^h\�mijZ\e_gby�dZq_kl\hf. F_`^m�

l_f�ih\ur_gb_�dZq_kl\Z�ihbklbg_�bf__l�dhehkkZevguc�ihl_gpbZe. H^gZ�

dh� ih\ukblv� dZq_kl\h� g_\hafh`gh� [_a� baf_g_gby� hlghr_gby� d� dZq_kl\m�

jmdh\h^bl_e_c�gZ�\k_o�mjh\gyo�mijZ\e_gby��ihdZ�hgb�g_�klZgml�hlghkblvky�

d�dZq_kl\m�dZd�d�h[jZam�`bagb. >ey�kha^Zgby�kbkl_fu�f_g_^`f_glZ�dZq_�

kl\Z�lj_[m_lky�kljZl_]bq_kdh_�j_r_gb_�hj]ZgbaZpbb.  
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=HKL� >�@� j_dhf_g^m_l�bkihevah\Zlv�fh^_ev� kbkl_fu�f_g_^`f_glZ�

dZq_kl\Z��KFD���hkgh\Zggmx�gZ�ijhp_kkghf�ih^oh^_. Ijb�wlhf�hj]ZgbaZ�

pby�^he`gZ� hij_^_eblv� hl\_lkl\_gghklv� jmdh\h^kl\Z�b� h[_ki_qblv�KFD�

lj_[m_fufb� j_kmjkZfb�� q_eh\_q_kdbfb�� bgnjZkljmdlmjhc� b� ijhba\h^kl�

\_gghc�kj_^hc.  

Ijhp_kku� `bag_ggh]h� pbdeZ� ijh^mdpbb� \dexqZxl�� ieZgbjh\Zgb_�

ijhp_kkh\�`bag_ggh]h�pbdeZ��ijhp_kku��k\yaZggu_�k�ihlj_[bl_eyfb��ijh�

_dlbjh\Zgb_�b�jZajZ[hldm��ijhp_kk�aZdmihd��ijhp_kku�ijhba\h^kl\Z�b�h[�

kem`b\Zgby��mijZ\e_gb_�mkljhckl\Zfb�^ey�fhgblhjbg]Z�baf_j_gbc.  

<� dgb]_� jZkkfZljb\Zxlky� [he__� ih^jh[gh� hj]ZgbaZpby� ijhp_kkh\�

mijZ\e_gby�ijhba\h^kl\hf�ebklh\h]h�kl_deZ�nehZl-kihkh[hf. Ijb\h^ylky�

ijbf_ju�bkihevah\Zgby�klZlbklbq_kdbo�f_lh^h\ ZgZebaZ�^ey�fhgblhjbg]Z�

l_ogheh]bq_kdh]h� ijhp_kkZ� b� dhgljhey� dZq_kl\Z� \ujZ[Zlu\Z_fhc� e_glu�

kl_deZ. JZkkfZljb\Zxlky� Ze]hjblfu� klZlbklbq_kdh]h� j_]mebjh\Zgby� l_o�

gheh]bq_kdbf�ijhp_kkhf�^ey�h[_ki_q_gby�lj_[m_fh]h�dZq_kl\Z�\ujZ[Zlu�

\Z_fh]h� kl_deZ. Hibku\Zxlky� j_amevlZlu�nmgdpbhgZevgh]h�fh^_ebjh\Z�

gby�KFD�IH�©Ihebjh\Zggh_�kl_deh» H:H�©;hjkdbc�kl_dhevguc�aZ\h^». 

Fh^_ev� hljZ`Z_l� ki_pbnbdZpbx� \k_o� hi_jZpbc� b� ^_ckl\bc� �ijhp_kkh\�

f_g_^`f_glZ��� hkms_kl\ey_fuo \� KFD�� Z� lZd`_� oZjZdl_j� \aZbfhk\ya_c�

f_`^m� gbfb. Ihkj_^kl\hf� ZgZebaZ� \hafh`guo� iml_c� memqr_gby� KFD�

fh`gh� i_j_oh^blv� hl� kms_kl\mxs_c� kblmZpbb�� hlh[jZ`Z_fhc� fh^_evx�

D:D� ?KLV,� d� `_eZ_fhc�� dhlhjZy� [m^_l� hibku\Zlvky� fh^_evx� D:D�

;M>?L. >ey�fh^_ebjh\Zgby�kbkl_fu�f_g_^`f_glZ�dZq_kl\Z�\ IH�©Iheb�

jh\Zggh_�kl_deh» \u[jZgZ�IDEF0 –�f_lh^heh]by�>�@.  

Fh^_ev� IDEF�� y\ey_lky� b_jZjobq_kdb� hj]Zgbah\Zgghc� kh\hdmigh�

klvx� ^bZ]jZff. JZajZ[hldZ� ^bZ]jZff� ijh\h^beZkv� k� bkihevah\Zgb_f�

CASE –�kj_^kl\�Z\lhfZlbaZpbb�ijh_dlbjh\Zgby�b�fh^_ebjh\Zgby�bgnhj�

fZpbhgguo�kbkl_f – ijh]jZffu�BPwin.  
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IHGYLB?�D:Q?KL<:�B�MIJ:<E?GBY�D:Q?KL<HF�

EBKLH<H=H�KL?DE:. HP?GD:�MJH<GY�D:Q?KL<:� 

 

  1. 1. DZq_kl\h�ijh^mdpbb��h[sb_�ihgylby.  
         AgZq_gb_�ih\ur_gby�dZq_kl\Z�^ey�ijhp\_lZgby 
         ij_^ijbylby�\�mkeh\byo�jughqghc�wdhghfbdb� 

 

J_r_gb_�ijh[e_fu�dZq_kl\Z�y\ey_lky�\Z`g_crbf�nZdlhjhf�ih\u�

r_gby�mjh\gy�`bagb�� wdhghfbq_kdhc�� khpbZevghc�b� wdheh]bq_kdhc�[_ah�

iZkghklb. DZq_kl\h�–� dhfie_dkgh_�ihgylb_�� oZjZdl_jbamxs__� wnn_dlb\�

ghklv� \k_o� klhjhg�^_yl_evghklb�� jZajZ[hldZ� kljZl_]bb�� hj]ZgbaZpby�ijh�

ba\h^kl\Z��fZjd_lbg]�b�^j. <Z`g_cr_c�khklZ\eyxs_c�\k_c�kbkl_fu�dZq_�

kl\Z�y\ey_lky�h[_ki_q_gb_�dZq_kl\Z�ijh^mdpbb. Ih^�ijh^mdpb_c�ihgbfZ�

_lky� j_amevlZl� ^_yl_evghklb�beb�ijhp_kkh\� >�@. Ijh^mdpby�fh`_l� \dex�

qZlv� mkem]b�� hgZ�fh`_l� [ulv�fZl_jbZevghc� �gZijbf_j�� ebklh\h_� kl_deh��

beb� g_fZl_jbZevghc� �gZijbf_j�� bgnhjfZpby� beb� ihgylby�. Ijh^mdpby�

fh`_l� [ulv�gZf_j_gghc� �gZijbf_j��ij_^eh`_gb_�ihlj_[bl_eyf��beb�g_�

gZf_j_gghc��gZijbf_j��g_`_eZl_evgu_�wdheh]bq_kdb_�ihke_^kl\by�.  

<�ebl_jZlmj_�b�ijZdlbd_�kms_kl\mxl�jZaebqgu_�ljZdlh\db�ihgylby�
dZq_kl\Z. F_`^mgZjh^gZy�hj]ZgbaZpby�ih�klZg^ZjlbaZpbb�hij_^_ey_l�dZ�
q_kl\h�dZd� kh\hdmighklv�oZjZdl_jbklbd�h[t_dlZ��hlghkysboky�d� _]h� kih�
kh[ghklb� m^h\e_l\hjblv� mklZgh\e_ggu_ b� ij_^iheZ]Z_fu_� ihlj_[ghklb. 
A^_kv�ih^�h[t_dlhf�ihgbfZ_lky�lh��qlh�fh`_l�[ulv bg^b\b^mZevgh�hibkZ�
gh�b�jZkkfhlj_gh��^_yl_evghklv�beb�ijhp_kk��ijh^mdpby��hj]ZgbaZpbb�beb�
hl^_evgh_� ebph� >�@. <h� fgh]bo� kemqZyo� ihlj_[ghklb� fh]ml� f_gylvky� kh�
\j_f_g_f. Wlh�ij_^iheZ]Z_l�ijh\_^_gb_�i_jbh^bq_kdh]h�ZgZebaZ�lj_[h\Z�
gbc�d�dZq_kl\m. H[uqgh�ihlj_[ghklb�i_j_ghkylky�\�oZjZdl_jbklbdb�ijh�
^mdpbb�gZ�hkgh\_�mklZgh\e_gguo�djbl_jb_\. Ihlj_[ghklb�fh]ml�\dexqZlv�
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lZdb_� Zki_dlu�� dZd� wdkiemZlZpbhggu_� oZjZdl_jbklbdb�� nmgdpbhgZevgZy�
ijb]h^ghklv��gZ^_`ghklv�� [_ahiZkghklv�bkihevah\Zgby�� [_ahiZkghklv� ^ey�
hdjm`Zxs_c�kj_^u��wdhghfbq_kdb_�b�wkl_lbq_kdb_�lj_[h\Zgby�b�^j.  

Ihlj_[bl_evkdb_�k\hckl\Z�ijh^mdpbb�oZjZdl_jbamxl kh\hdmighklv�
ihdZaZl_e_c��dhlhju_�hlghkylky�d�qbkem�gZb[he__�\Z`guo�b�agZqbfuo�^ey�
ihlj_[bl_ey. Wlh�j_Zevgh_�dZq_kl\h�ijh^mdpbb.  

Ijh^mdl�ljm^Z��kha^Zgguc�\�ijhp_kk_�ijhba\h^kl\Z��^h�j_ZebaZpbb�
ihlj_[bl_ex�h[eZ^Z_l�lhevdh�ihl_gpbZevguf�dZq_kl\hf��dhlhjh_�i_j_oh�
^bl�\�j_Zevgh_�dZq_kl\h��ebrv�\klmib\�\�ijhp_kk�j_ZebaZpbb�b�ihlj_[e_�
gby��lh�_klv��dh]^Z�^Zgguc�ijh^mdl�gZqbgZ_l�mqZkl\h\Zlv�\�m^h\e_l\hj_�
gbb�dhgdj_lguo�h[s_kl\_gguo�ihlj_[ghkl_c�>�@.  

Ihgylb_� dZq_kl\Z�nhjfbjh\Zehkv�ih^� \ha^_ckl\b_f�bklhjbq_kdbo�
b� ijhba\h^kl\_gguo� h[klhyl_evkl\. DZ`^h_� h[s_kl\_ggh_� ijhba\h^kl\h�
hij_^_eyeh�k\hb�lj_[h\Zgby�d�dZq_kl\m�ijh^mdpbb. GZ�gZqZevguo�wlZiZo�
djmigh]h� ijhfure_ggh]h� ijhba\h^kl\Z� ijh\_jdZ� dZq_kl\Z� ij_^iheZ]ZeZ�
hij_^_e_gb_�khhl\_lkl\by� ]_hf_ljbq_kdbo�iZjZf_ljh\�b�ijhqghklb�ba^_�
eby. Ih\ur_gb_�keh`ghklb�ba^_ebc�ijb\_eh�d�m\_ebq_gbx�qbkeZ�hp_gb�
\Z_fuo� k\hckl\�� ijh\h^beZkv� dhfie_dkgZy� ijh\_jdZ� nmgdpbhgZevguo�
k\hckl\�ba^_eby. <�mkeh\byo�fZkkh\h]h�ijhba\h^kl\Z�dZq_kl\h�klZeh�jZk�
kfZljb\Zlvky� k�ihabpbb� klZg^ZjlZ� dZq_kl\Z� \k_o�ijhba\h^bfuo� \�fZkkh�
\hf�ijhba\h^kl\_�ba^_ebc.  

K�jZa\blb_f�gZmqgh-l_ogbq_kdh]h�ijh]j_kkZ�� k�dhfie_dkghc� Z\lh�
fZlbaZpb_c�ijhba\h^kl\Z� \hagbdeh�ihgylb_�gZ^_`ghklb. LZdbf�h[jZahf��
ihgylb_�dZq_kl\Z�ihklhyggh�jZa\b\Zehkv�b�mlhqgyehkv. <�k\yab�k�g_h[oh�
^bfhklvx�dhgljhey�dZq_kl\Z�[ueb�jZajZ[hlZgu�f_lh^u�k[hjZ��h[jZ[hldb�
b�ZgZebaZ�bgnhjfZpbb�h�dZq_kl\_. Nbjfu��nmgdpbhgbjmxsb_�\�mkeh\byo�
jughqghc�wdhghfbdb��klj_fbebkv�hj]Zgbah\Zlv�gZ[ex^_gb_�aZ�dZq_kl\hf�
\�ijhp_kk_�ijhba\h^kl\Z�b�ihlj_[e_gby. Mihj�[ue�k^_eZg�gZ�ij_^mij_`�
^_gb_�^_n_dlh\.  

DZq_kl\h��dZd�_]h�ihgbfZ_l�ijhba\h^bl_ev��b�dZq_kl\h��dZd�_]h�ih�
gbfZ_l�ihlj_[bl_ev� – ihgylby� \aZbfhk\yaZggu_. Ijhba\h^bl_ev�^he`_g�
ijhy\eylv�aZ[hlm�h�dZq_kl\_�\�l_q_gb_�\k_]h�i_jbh^Z�ihlj_[e_gby�ijh^md�
lZ. Hg�^he`_g�h[_ki_qblv�g_h[oh^bfh_�ihke_ijh^Z`gh_�h[kem`b\Zgb_��\�
hkh[_gghklb�^ey�lh\Zjh\��keh`guo�\�wdkiemZlZpbb.  
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Lj_[h\Zgby�d�h[_ki_q_gbx�dZq_kl\Z�gZ�f_`^mgZjh^ghf�mjh\g_�hi�
j_^_e_gu� klZg^ZjlZfb�BKH� k_jbb� ����. Wlb� klZg^Zjlu�mklZgh\beb� _^b�
guc��ijbagZgguc�gZ�f_`^mgZjh^ghf�mjh\g_�ih^oh^�d�hp_gd_�kbkl_f�h[_k�
i_q_gby�dZq_kl\Z�b�h^gh\j_f_ggh�j_]eZf_glbjh\Zeb�lj_[h\Zgby�d�ijhba�
\h^bl_eyf� ijh^mdpbb. KlZg^Zjlu� BKH� hjb_glbjh\Zgu� gZ� ihlj_[bl_ey. 
DZq_kl\h�fh`gh�ij_^klZ\blv�\�\b^_�ibjZfb^u��jbk. 1. 1) [1].  

GZ\_jom� ibjZfb^u� gZoh^blky�
\k_ho\Zlu\Zxsbc�� lhlZevguc� f_�
g_^`f_gl� dZq_kl\Z�� dhlhjuc� ij_^ih�
eZ]Z_l� \ukhdh_� dZq_kl\h� \k_c� jZ[hlu�
^ey� ^hklb`_gby� lj_[m_fh]h� dZq_kl\Z�
ijh^mdpbb. WlZ�jZ[hlZ�k\yaZgZ�k�h[_k�
i_q_gb_f� \ukhdh]h� hj]ZgbaZpbhggh-
l_ogbq_kdh]h� mjh\gy� ijhba\h^kl\Z��
lj_[m_fuo�mkeh\bc�ljm^Z.  

DZq_kl\h�jZ[hlu�\dexqZ_l�hkh�
[_gghklv�hj]ZgbaZpbb�\k_o�nZa�mijZ\�
e_gby�� ieZgbjh\Zgby�� mq_lZ�� ZgZebaZ��
j_]mebjh\Zgby� b� jZ[hl�� g_ihkj_^kl�
\_ggh� k\yaZgguo� k� \uimkdhf� ijh^md�
pbb. DZq_kl\h�ijh^mdpbb�y\ey_lky�kh�
klZ\eyxs_c� b� ke_^kl\b_f� dZq_kl\Z�
jZ[hlu. GZ�wlhf�wlZi_�g_ihkj_^kl\_g�
gh�hp_gb\Z_lky�dZq_kl\h�\uimkdZ_fhc�
ijh^mdpbb�� \uykgy_lky�fg_gb_�ihlj_�
[bl_ey��ZgZebabjmxlky�j_deZfZpbb.  

DZq_kl\h�jZ[hlu�g_ihkj_^kl\_ggh�k\yaZgh�k�h[_ki_q_gb_f�nmgd�
pbhgbjh\Zgby�nbjfu. Wlh�–�dZq_kl\h�jmdh\h^kl\Z�b�mijZ\e_gby� �ieZgb�
jh\Zgb_��ZgZeba��dhgljhev�. Hl�dZq_kl\Z�ieZgbjh\Zgby��jZajZ[hldb�kljZl_�
]bb��kbkl_fu�ieZgh\�b�l. i.��aZ\bkyl�^hklb`_gb_�ihklZ\e_gguo�p_e_c�b�dZ�
q_kl\h�nbjfu.  

Ijh[e_fZ� ih\ur_gby� dZq_kl\Z� ijh^mdpbb� ZdlmZevgZ� ^ey� ex[h]h�

ij_^ijbylby��hkh[_ggh�gZ�kh\j_f_gghf�wlZi_��dh]^Z�\�ih\ur_gbb�wnn_d�

lb\ghklb�ijhba\h^kl\Z�\k_�[hevr__� agZq_gb_�bf__l�dZq_kl\h�ijh^mdpbb��

DZq_kl\h 
nbjfu 

L_fi_jZlmjZ�\�1-
f�ijhe_l_ 

DZq_kl\h�ijh^mdpbb 

F_g_�
^`f_gl�
dZq_kl\Z 

Jbk��������IbjZfb^Z�dZq_kl\Z 
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h[_ki_qb\Zxs__�_c�dhgdmj_glhkihkh[ghklv. <�gZklhys__�\j_fy�h^ghc�ba�

k_jv_aguo�ijh[e_f�^ey�jhkkbckdbo�ij_^ijbylbc�y\ey_lky�kha^Zgb_�kbkl_�

fu�mijZ\e_gby�dZq_kl\hf��iha\heyxs_c�h[_ki_qblv�ijhba\h^kl\h�dhgdm�

j_glhkihkh[ghc� ijh^mdpbb. GZebqb_� k_jlbnbpbjh\Zgghc� kbkl_fu� dZq_�
kl\Z�y\ey_lky k_jv_aguf�Zj]mf_glhf�ijb�\_^_gbb�i_j_]h\hjh\�k�aZjm[_`�
gufb� aZdZaqbdZfb�� kqblZxsbfb� h[yaZl_evguf� mkeh\b_f�gZebqb_� m�ijh�

ba\h^bl_ey�kbkl_fu�dZq_kl\Z�b�k_jlbnbdZlZ�gZ�wlm�kbkl_fm.  
<� l_hjbb� b� ijZdlbd_� mijZ\e_gby� dZq_kl\hf� fh`gh� \u^_eblv� ^\Z�

\aZbfhk\yaZgguo� ihgylby�� dZq_kl\h� ijh^mdpbb� b� f_g_^`f_gl� dZq_kl\Z. 
<hijhku�f_g_^`f_glZ�dZq_kl\Z�jZkkfZljb\Zxlky� \�ihke_^mxsbo� ]eZ\Zo�

dgb]b.  
H[_ki_q_gb_�dZq_kl\Z�lj_[m_l�g_fZeuo�aZljZl. Ijh[e_fZ�dZq_kl\Z�

g_�fh`_l�[ulv�j_r_gZ�[_a�mqZklby�mq_guo��bg`_g_jh\��f_g_^`_jh\. Hkh�
[h�ZdlmZevghc�gZ�kh\j_f_gghf�wlZi_�klZeZ�ijh[e_fZ�ih\ur_gby�dZq_kl\Z��

dhlhjZy�h[tykgy_lky ke_^mxsbfb�nZdlhjZfb�>�@� 

• <h-i_j\uo��ih\ukbebkv�lj_[h\Zgby gZmqgh-l_ogbq_kdh]h ijh�
]j_kkZ��dhlhju_�^bdlmxl�dhj_ggu_�dZq_kl\_ggu_�baf_g_gby�\h�\k_o�kn_�

jZo� gZmqgh-ijhba\h^kl\_gghc� ^_yl_evghklb. M`_klhqbebkv� lj_[h\Zgby� d�
k\hckl\Zf� b� oZjZdl_jbklbdZf� ijh^mdpbb� �gZ^_`ghklv�� ^he]h\_qghklv��

wdhghfbqghklv�\� wdkiemZlZpbb�b�^j.). Memqr_gb_�dZq_kl\Z�ijh^mdpbb��\�

k\hx�hq_j_^v��lj_[m_l�ih\ur_gby�dZq_kl\Z�kujvy�b�wg_j]_lbq_kdbo�j_kmj�

kh\��\g_^j_gby�gh\uo�l_ogheh]bc�b�kh\j_f_ggh]h�h[hjm^h\Zgby��bkihev�

ah\Zgby�gh\uo�f_lh^h\�hj]ZgbaZpbb�ijhba\h^kl\Z�b�ljm^Z�b�l. ^. Ihwlhfm�
aZ^ZqZ�ih\ur_gby� dZq_kl\Z�ijh^mdpbb�ijbh[j_lZ_l� dhfie_dkguc� oZjZd�

l_j�b�aZljZ]b\Z_l�\k_�hljZkeb�ijhfure_gghklb.  

• <h-\lhjuo�� ijhbkoh^bl� ^Zevg_cr__� m]em[e_gb_� ijhp_kkZ� h[�

s_kl\_ggh]h� jZa^_e_gby� b� mkbe_gby� l_g^_gpbc� d� dhjihjZlb\ghklb�� qlh�

ijb\h^bl� d� mkeh`g_gbx� \gmljbhljZke_\uo�� f_`hljZke_\uo� b� f_`]hkm�

^Zjkl\_gguo�ijhba\h^kl\_gguo� k\ya_c. DZq_kl\h�^Z`_� kj_^g_c�ih� keh`�
ghklb� l_ogbdb� aZ\bkbl� hl� jZ[hlu� [he__� ^_kyldZ�ij_^ijbylbc� jZaebqguo�

hljZke_c. <ukhdh_�dZq_kl\h�ex[h]h ba^_eby�lj_[m_l�[_amkeh\ghc�hl\_lkl�
\_gghklb dZ`^h]h�jZ[hq_]h��BLJ��g_� aZ\bkbfh�hl�lh]h��gZ�dZdhc�klmi_gb�
ijhba\h^kl\Z�hg�gZoh^blky. J_amevlZl�bo� kh\f_klgh]h� ljm^Z�– dhg_qguc�
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ijh^mdl� –� [m^_l� m^h\e_l\hjylv� ihlj_[ghklyf� lhevdh� \� lhf� kemqZ_�� _keb�
dZ`^uc� ma_e�� [ehd�� ^_lZev� [m^ml� kljh]h� khhl\_lkl\h\Zlv� lj_[h\Zgbyf�

klZg^Zjlh\�b�^jm]bo�ghjfZlb\guo�^hdmf_glh\.  

• <-lj_lvbo�� ih� f_j_� m^h\e_l\hj_gby� ihlj_[ghklb� \� kj_^kl\Zo�

ijhba\h^kl\Z�b�ij_^f_lZo�ihlj_[e_gby� \� dhebq_kl\_gghf� \ujZ`_gbb�gZ�

i_j\uc�ieZg�\u^\b]Zxlky�bo�dZq_kl\_ggu_�oZjZdl_jbklbdb. JZa\blb_�ih�

lj_[ghkl_c� \�memqr_gbb�dZq_kl\Z� ]jZgbp�g_�bf__l�� lZd�dZd� \�j_amevlZl_�

h[s_kl\_ggh]h�jZa\blby�\hagbdZxl�gh\u_�ihlj_[ghklb��jZklml�lj_[h\Zgby�

d�dZq_kl\m�ijh^mdpbb.  

• <-q_l\_jluo�� ih\ur_gb_� dZq_kl\Z� ijh^mdpbb� iha\hey_l� j_�

rZlv�g_�lhevdh�l_ogbq_kdb_�b�wdhghfbq_kdb_��gh�b�khpbZevgu_�aZ^Zqb.  

Ijh[e_fhc� ih\ur_gby� dZq_kl\Z� ijh^mdpbb� aZgbfZxlky� \h� \k_o�

jZa\bluo� kljZgZo�fbjZ. LZd�� \�KR:��<_ebdh[jblZgbb��NjZgpbb��=_jfZ�

gbb��BlZebb��Yihgbb�b�^jm]bo�kljZgZo�mijZ\e_gb_�dZq_kl\hf�ijh^mdpbb�

\u\_^_gh� gZ� ]hkm^Zjkl\_gguc� mjh\_gv. I_j_oh^� d� jughqghc� wdhghfbd_�

h[mkeZ\eb\Z_l�g_h[oh^bfhklv�bamq_gby�hiulZ�\_^msbo�dhfiZgbc�fbjZ�\�

^hklb`_gbb� \ukhdh]h� dZq_kl\Z�� kqblZxsbo��qlh�gZ�^hklb`_gb_� dZq_kl\Z�

^he`gu�[ulv�gZijZ\e_gu�mkbeby�\k_o�kem`[.  

<h� fgh]bo� kljZgZo� kha^Zgu� gZpbhgZevgu_� kh\_lu� ih� dZq_kl\m� b�

gZ^_`ghklb��ZkkhpbZpbb�ih�hkms_kl\e_gbx�dhgljhey�dZq_kl\Z�ijh^mdpbb�

\�ijhfure_gghklb�� klZlbklbq_kdhfm�mijZ\e_gbx�dZq_kl\hf�� ZkkhpbZpbb�

klZg^Zjlh\�b�^jm]b_�hj]ZgbaZpbb.  

�<�KKKJ� ijh[e_f_� memqr_gby� dZq_kl\Z� ijh^mdpbb� b� ih\ur_gby�

wnn_dlb\ghklb�ijhba\h^kl\Z�lZd`_�m^_eyeb�[hevrh_�\gbfZgb_. >h�����-o�

]h^h\� ^_ckl\h\ZeZ� kbkl_fZ� dhgljhey� dZq_kl\Z� ijh^mdpbb�� h[_ki_qb\Zx�

sZy�nmgdpbb�dhgljhey�]hlh\hc�ijh^mdpbb. Iha`_�gZ�jZaguo�ij_^ijbylb�

yo�klZeb�kha^Z\Zlvky�b�\g_^jylvky�kbkl_fu�mijZ\e_gby�dZq_kl\hf�ijh^md�

pbb. Wlb�kbkl_fu�iha\heyeb�[he__�wnn_dlb\gh�j_rZlv�aZ^Zqb�ih\ur_gby�

dZq_kl\Z.  
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<�gZklhys__�\j_fy�=hkklZg^Zjl�JN�\�h[eZklb�mijZ\e_gby�dZq_kl�

\hf� hdZau\Z_l� kh^_ckl\b_� hl_q_kl\_gguf� lh\Zjhijhba\h^bl_eyf�ih� \g_�

^j_gbx� f_`^mgZjh^guo� klZg^Zjlh\ BKH� k_jbb� 9000, ij_^klZ\eyxsbo�

[he__�\ukhdbc�mjh\_gv�jZa\blby�gZmdb�mijZ\e_gby�dZq_kl\hf.  

=HKL�J�BKH������–������b�=HKL�J�BKH������–������jZajZ[hlZgu�

dZd� kh]eZkh\ZggZy� iZjZ� klZg^Zjlh\� gZ� kbkl_fu� f_g_^`f_glZ� dZq_kl\Z. 

=HKL�J�BKH� �����–� ����� mklZgZ\eb\Z_l� lj_[h\Zgby� d� kbkl_f_�f_g_^`�

f_glZ�dZq_kl\Z��dhlhju_�fh]ml�bkihevah\Zlvky�^ey�\gmlj_gg_]h�ijbf_g_�

gby� hj]ZgbaZpbyfb� \� p_eyo� k_jlbnbdZpbb� beb� aZdexq_gby� dhgljZdlh\. 

=HKL�J�BKH������–������kh^_j`bl�j_dhf_g^Zpbb�ih�ihklhygghfm�memq�

r_gbx�^_yl_evghklb�hj]ZgbaZpbb��Z�lZd`_�__�wnn_dlb\ghklb�b�j_amevlZ�

lb\ghklb. Wlhl� =HKL� j_dhf_g^m_lky� dZd� jmdh\h^kl\h� ^ey� hj]ZgbaZpbc��

\ukr__� jmdh\h^kl\h� dhlhjuo�� ij_ke_^my� p_ev� ihklhyggh]h� memqr_gby�

^_yl_evghklb��`_eZ_l� \uclb� aZ� jZfdb� lj_[h\Zgbc� =HKL� J�BKH� ����� – 

2001.  

=HKL� J� BKH� ����� –� ����� kh]eZkh\Zg� k� ^jm]bfb� klZg^ZjlZfb� b�

bf__l�kkuedb�gZ�Jhkkbckdb_�klZg^Zjlu��=HKL�J�BKH������–������©Kbk�

l_fu� f_g_^`f_glZ� dZq_kl\Z. Hkgh\gu_� iheh`_gby� b� l_jfbgheh]by», 

=HKL�J�BKH������–������©Kbkl_fu�f_g_^`f_glZ�dZq_kl\Z. J_dhf_g^Zpbb�

ih� memqr_gbx� ^_yl_evghklb»�� BKH� ������ ©Jmdh\h^ysb_� mdZaZgby� ih�

ijh\_jdZf� kbkl_f� f_g_^`f_glZ� dZq_kl\Z� b� �beb�� hojZgu� hdjm`Zxs_c�

kj_^u»��=HKL�J�BKH�������–����©Kbkl_fu�mijZ\e_gby�hdjm`Zxs_c�kj_�

^hc. Lj_[h\Zgby�b�jmdh\h^kl\h�ih�ijbf_g_gbx» b�^j.  

Dexq_\mx�jhev� \�ih\ur_gbb� dZq_kl\Z�b]jZxl�hp_gdb�b� lj_[h\Z�

gby� ihlj_[bl_e_c�� bgnhjfZpby� h� g_bkijZ\ghklyo�� ijhkq_lZo� b� hrb[dZo. 

Bkke_^h\Zgby��ijh\_^_ggu_� \�jy^_� kljZg��ihdZau\Zxl��qlh� \� dhfiZgbyo��

fZeh�m^_eyxsbo�\gbfZgby�dZq_kl\m��^h��� %�\j_f_gb�moh^bl�gZ�bkijZ\�

e_gb_�[jZdZ�>�@.  

Wnn_dl�hl�ih\ur_gby�dZq_kl\Z�ijh^mdpbb�\ujZ`Z_lky�\�jZaghh[�

jZaguo� nhjfZo� –� ijyfZy� wdhghfby� fZl_jbZeh\� b� wg_j]bb�� ihemq_gb_�
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[hevrh]h�dhebq_kl\Z�ijh^mdpbb�gZ�_^bgbpm�aZljZl�ljm^Z��kgb`_gb_�k_[_�

klhbfhklb� b� jhkl� ijb[ueb�� mkdhj_gb_� h[hjZqb\Z_fhklb� h[hjhlguo�

kj_^kl\��mkdhj_gb_�wdhghfbq_kdh]h�b�khpbZevgh]h�jZa\blby�ij_^ijbylby.  

<�ih\ur_gbb�dZq_kl\Z�ijh^mdpbb�aZbgl_j_kh\Zgu�dZd�ba]hlh\bl_eb��
lZd�b�ihlj_[bl_eb�� Z� lZd`_� ]hkm^Zjkl\h. Wnn_dl�hl�ih\ur_gby�dZq_kl\Z�
ijh^mdpbb�ij_^klZ\e_g�\�lZ[e. 1.1. [4].  

LZ[ebpZ��.1 

Wnn_dl�hl�ih\ur_gby�dZq_kl\Z�ijh^mdpbb 

Wnn_dl�hl�ih\ur_gby�dZq_kl\Z�ijh^mdpbb 

>ey�ba]hlh\bl_e_c 
ijh^mdpbb 

>ey�ihlj_[bl_e_c 
ijh^mdpbb 

>ey�]hkm^Zjkl\Z 

Emqr_� bkihevamxlky� j_�
kmjku.  
KhdjZsZxlky� ihl_jb� hl�
[jZdZ�b�j_deZfZpbc. 

M\_ebqb\Zxlky� ^hoh^u� 
hl� j_ZebaZpbb� ijh^mdpbb�
ih\ur_ggh]h�dZq_kl\Z 

M\_ebqb\Zxlky� nhg^u�
wdhghfbq_kdh]h� klbfmeb�
jh\Zgby�aZ�kq_l�jhklZ�ijb�
[ueb 

FhjZevgh_� m^h\e_l\hj_�
gb_� dhee_dlb\Z� ij_^ijb�
ylby 

Kijhk� m^h\e_l\hjy_lky�
f_gvrbf� dhebq_kl\hf� ba�
^_ebc� ih\ur_ggh]h� dZq_�
kl\Z. 

JZkrbjy_lky�b�h[gh\ey_lky�
Zkkhjlbf_gl�ba^_ebc. 

KhdjZsZxlky� aZljZlu� \�
ijhp_kk_� wdkiemZlZpbb�
ijh^mdpbb. 

Kha^Zxlky�[he__�[eZ]hijb�
ylgu_�mkeh\by�ljm^Z�\�kn_�
j_�ihlj_[e_gby. 

JZkrbjyxlky� wdkihjlgu_ 
\hafh`ghklb� b� \Zexlgu_�
ihklmie_gby. 

M\_ebqb\Z_lky� gZjh^gh-
ohayckl\_gguc� wnn_dl� gZ�
_^bgbpm�aZljZl. 

Mkdhjy_lky� GLI� \� ijh�
fure_gghklb. 

;he__� ihegh� m^h\e_l\h�
jyxlky� ihlj_[ghklb�
gZk_e_gby. 

 
1.2. Mjh\_gv dZq_kl\Z�ijh^mdpbb. 
        IhdZaZl_eb dZq_kl\Z�ebklh\h]h�kl_deZ�b�bo�hp_gdZ 

 

>ey�mijZ\e_gby�dZq_kl\hf�ijh^mdpbb�b�_]h�ih\ur_gby�g_h[oh^b�

fh�hp_gb\Zlv�mjh\_gv�dZq_kl\Z. H[eZklv�^_yl_evghklb��k\yaZggZy�k�dheb�

q_kl\_gghc�hp_gdhc�dZq_kl\Z�ijh^mdpbb��gZau\Z_lky�d\Zebf_ljb_c. Hp_g-
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dZ�mjh\gy�dZq_kl\Z�ijh^mdpbb�kem`bl�hkgh\hc�^ey�\ujZ[hldb�mijZ\eyx�

sbo� \ha^_ckl\bc� \� kbkl_f_� mijZ\e_gby� dZq_kl\hf� ijh^mdpbb. Hp_gdZ�

mjh\gy�dZq_kl\Z�ijh^mdpbb�fh`_l�[ulv�ij_^klZ\e_gZ�wlZiZfb� >�@��ijb\_�

^_ggufb�gZ�jbk. 1.2. 

IhdZaZl_eb� dZq_kl\Z�ijh^mdpbb�jZaghh[jZagu. Ihwlhfm�ijbf_gb�

l_evgh�d�dZ`^hfm�\b^m�ijh^mdpbb�\u[bjZ_lky�khhl\_lkl\mxsZy�ghf_gd�

eZlmjZ�ihdZaZl_e_c��gZb[he__�ihegh�oZjZdl_jbamxsZy�__�dZq_kl\h. Ih�oZ�

jZdl_jbam_fuf�k\hckl\Zf�ijbf_gyxl�ke_^mxsb_�]jmiiu�ihdZaZl_e_c��gZ�

agZq_gby� b� wdhghfbq_kdb_� >�@. IhdZaZl_eb� gZagZq_gby� oZjZdl_jbamxl�

k\hckl\Z�ijh^mdpbb��hij_^_eyxsb_�hkgh\gu_�nmgdpbb��^ey� \uiheg_gby�

dhlhjuo�hgZ�ij_^gZagZq_gZ��b�h[mkeZ\eb\Zxl�h[eZklv�__�ijbf_g_gby. Wlb�

ihdZaZl_eb�fh]ml�[ulv�jZa^_e_gu�gZ�^\_�]jmiiu��ijhba\h^kl\_ggZy�b�ih�

lj_[bl_evkdZy. >ey�ebklh\h]h� kl_deZ�d�ijhba\h^kl\_gghc� ]jmii_�ihdZaZ�

l_e_c�gZagZq_gby�fh`gh�hlg_klb��ljm^h_fdhklv�ba]hlh\e_gby��dhwnnbpb�

_gl�bkihevah\Zgby�kl_dehfZkku��DBK���m^_evguc�jZkoh^�]ZaZ�gZ�kl_deh\Z�

j_gb_��m^_evguc�jZkoh^�we_dljhwg_j]bb. D�ihlj_[bl_evkdhc�]jmii_�ihdZ�

aZl_e_c�hlghkylky��ghfbgZevgZy�lhesbgZ��^ebgZ�b�rbjbgZ�ebklZ��^himkdb�

ih� jZaf_jZf�� hilbq_kdb_� bkdZ`_gby� ebklh\h]h� kl_deZ�� dhwnnbpb_gl� gZ�

ijZ\e_ggh]h�ijhimkdZgby�k\_lZ��\_ebqbgZ�hklZlhqguo�\gmlj_ggbo�gZijy�

`_gbc�� \h^hklhcdhklv� kl_deZ�� ]ZjZglbcguc� kjhd� wdkiemZlZpbb� kl_deZ.      

D� ihlj_[bl_evkdhc� ]jmii_� ihdZaZl_e_c� hlghkylky� lZd`_� wdheh]bq_kdb_�

ihdZaZl_eb��oZjZdl_jbamxsb_�mjh\_gv�\j_^guo�\ha^_ckl\bc�gZ�hdjm`Zx�

smx�kj_^m�kl_deZ�b�ijhp_kkh\��k\yaZgguo�k�_]h�ojZg_gb_f��ljZgkihjlbjh�

\Zgb_f�b� wdkiemZlZpb_c�k\_lhijhajZqguo�dhgkljmdpbc��ihdZaZl_eb�[_ah�

iZkghklb�� h[_ki_qb\Zxsb_� [_ahiZkghklv� q_eh\_dZ� ijb� ojZg_gbb�� ljZgk�

ihjlbjh\Zgbb�ebklh\h]h�kl_deZ�b�ba^_ebc�ba�kl_deZ.  

Wdhghfbq_kdb_�ihdZaZl_eb�dZq_kl\Z�ba^_eby�lZd`_�mkeh\gh�^_eyl�

ky� gZ� ihdZaZl_eb� ijhba\h^kl\_gghc� b� ihlj_[bl_evkdhc� ]jmiiu. D� qbkem�

ihdZaZl_e_c� ijhba\h^kl\_gghc� ]jmiiu� fh`gh� hlg_klb� k_[_klhbfhklv� b�
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hilh\mx�p_gm�mkeh\gh]h�d\Z^jZlgh]h�f_ljZ�ijh^mdpbb��dZiblZeh\eh`_gby�

\�ijhba\h^kl\h�ebklh\h]h�kl_deZ��j_glZ[_evghklv�ijhba\h^kl\Z�b�^j.  

 
 

Jbk�������WlZiu�hp_gdb�mjh\gy�dZq_kl\Z�ijh^mdpbb 

 
P_ev�hp_gdb�mjh\gy�dZq_kl\Z 

<u[hj�ghf_gdeZlmju�ihdZaZ�
l_e_c�dZq_kl\Z 

<u[hj�[Zah\uo�ihdZaZl_e_c�
dZq_kl\Z 

<u[hj�kihkh[Z�b�hij_^_e_gb_�
ihdZaZl_e_c�dZq_kl\Z 

<u[hj�f_lh^Z�hp_gdb�mjh\gy�
dZq_kl\Z 

 
Hp_gdZ�mjh\gy�dZq_kl\Z 

 
H[hkgh\Zgb_�j_dhf_g^Zpbc 

Ijbgylb_�j_r_gbc 



=eZ\Z����Ihgylb_�dZq_kl\Z�b�mijZ\e_gby�dZq_kl\hf 20 

D� ihlj_[bl_evkdhc� ]jmii_� wdhghfbq_kdbo� ihdZaZl_e_c� dZq_kl\Z�
ebklh\h]h�kl_eZ�fh`gh�hlg_klb�k_[_klhbfhklv�dhgdj_lguo�\b^h\�ijh^md�
pbb��ba]hlZ\eb\Z_fuo�ba�kl_deZ��ijhba\h^bl_evghklv�ljm^Z�ba]hlh\e_gby�
ijh^mdpbb�ba�kl_deZ�b�k\_lhijhajZqguo�dhgkljmdpbc��dZiblZeh\eh`_gby��
k\yaZggu_�k�wdkiemZlZpb_c�k\_lhijhajZqguo�dhgkljmdpbc��b�^j. 

Dhebq_kl\_ggZy�oZjZdl_jbklbdZ�k\hckl\�ijh^mdpbb��khklZ\eyxsbo�
__�dZq_kl\h��jZkkfZljb\Z_fZy�ijbf_gbl_evgh�d�hij_^_e_gguf�mkeh\byf�__�
kha^Zgby�b�wdkiemZlZpbb��gZau\Z_lky�ihdZaZl_e_f�dZq_kl\Z�>�@. <u[hj�[Z�
ah\uo�ihdZaZl_e_c�dZq_kl\Z�mklZgZ\eb\Z_l�i_j_q_gv�gZbf_gh\Zgbc�dheb�
q_kl\_gguo�oZjZdl_jbklbd�k\hckl\Z�ijh^mdpbb��hij_^_eyxsbo�__�dZq_kl�
\h�b�h[_ki_qb\Zxsbo�hp_gdm�mjh\gy�dZq_kl\Z�ijh^mdpbb.  

H[hkgh\Zgb_�\u[hjZ�ghf_gdeZlmju�[Zah\uo�ihdZaZl_e_c�dZq_kl\Z�
ijhba\h^blky�k�mq_lhf� 

• gZagZq_gby�b�mkeh\bc�bkihevah\Zgby�ijh^mdpbb� 
• ZgZebaZ�lj_[h\Zgbc�ihlj_[bl_ey� 
• aZ^Zq�mijZ\e_gby�dZq_kl\hf�ijh^mdpbb� 
• khklZ\Z�b�kljmdlmju�oZjZdl_jbam_fuo�k\hckl\� 
• hkgh\guo�lj_[h\Zgbc�d�ihdZaZl_eyf�dZq_kl\Z.  

Ih� dhebq_kl\m� oZjZdl_jbam_fuo� k\hckl\� \k_� ihdZaZl_eb� dZq_kl\Z�
^_eylky�gZ�_^bgbqgu_��dhfie_dkgu_��hij_^_eyxsb_�b�bgl_]jZevgu_.  

?^bgbqgu_�ihdZaZl_eb�dZq_kl\Z�oZjZdl_jbamxl�h^gh�k\hckl\h�ijh�
^mdpbb�� gZijbf_j�� hilbq_kdb_� bkdZ`_gby� ebklh\h]h� kl_deZ�� \b^bfu_� \�
ijhoh^ys_f�k\_l_.  

Dhfie_dkgu_�ihdZaZl_eb�dZq_kl\Z�oZjZdl_jbamxl�kh\hdmighklv�g_�
kdhevdbo� k\hckl\� ijh^mdpbb�� gZijbf_j�� iehlghklv� kl_deZ� oZjZdl_jbam_l�
_]h�f_oZgbq_kdb_�b�obfbq_kdb_�k\hckl\Z.  

Hij_^_eyxsb_�ihdZaZl_eb�dZq_kl\Z�–�hp_ghqgu_��ih�gbf� km^yl�h�
dZq_kl\_� ijh^mdpbb. Ghf_gdeZlmjZ� hij_^_eyxsbo� ihdZaZl_e_c� dZq_kl\Z�
ebklh\h]h�kl_deZ�hij_^_e_gZ�=HKL����-�����©Kl_deh�ebklh\h_. L_ogbq_�
kdb_�mkeh\by».  

Bgl_]jZevgu_� ihdZaZl_eb� dZq_kl\Z� \ujZ`Zxlky� q_j_a� wdhghfbq_�
kdb_�b�l_ogbq_kdb_�ihdZaZl_eb��gZijbf_j��ihe_aguc�wnn_dl�hl�bkihevah�
\Zgby�hkl_de_gguo�dhgkljmdpbc�\�kljhbl_evkl\_��h[sb_�aZljZlu�gZ�kha^Z�
gb_�b�wdkiemZlZpbx�ba^_ebc�ba�ebklh\h]h�kl_deZ�b�^j.  

;hevrmx� jhev� \� h[_ki_q_gbb� dZq_kl\Z� ijh^mdpbb� b]jZxl� klZlb�
klbq_kdb_� f_lh^u. JZaebqZxl� ke_^mxsb_� \b^u� ieZgh\� klZlbklbq_kdh]h�
dhgljhey�iZjlbb�ijh^mdpbb�ih�Zevl_jgZlb\ghfm�ijbagZdm��h^ghklmi_gqZ�
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lu_�ieZgu��^\moklmi_gqZlu_�ieZgu��fgh]hklmi_gqZlu_�ieZgu��ihke_^h\Z�
l_evguc�dhgljhev�>�@.  

Kh]eZkgh�h^ghklmi_gqZlhfm�ieZgm�_keb�kj_^b�n�kemqZcgh�hlh[jZg�
guo�ba^_ebc�qbkeh�^_n_dlguo�m�hdZ`_lky�g_�[hevr_�ijb_fhqgh]h�qbkeZ�
c��lh�iZjlby�ijbgbfZ_lky. <�ijhlb\ghf�kemqZ_�iZjlby�[jZdm_lky. Hkgh\�
ghc�\_jhylghklghc�oZjZdl_jbklbdhc�ieZgZ�\u[hjhqgh]h�dhgljhey�y\ey_l�
ky� \_jhylghklv� ijbgylv� iZjlbx� ijh^mdpbb� k� ^he_c� ^_n_dlguo� ba^_ebc��
jZ\ghc� q. H^ghklmi_gqZlu_� ieZgu� gZb[he__� ijhklu� \� hj]ZgbaZpbb� dhg�
ljhey� gZ� ijhba\h^kl\_. H^gZdh� hgb� oZjZdl_jbamxlky� g_\ukhdhc� lhqgh�
klvx�ijbgbfZ_fuo� j_r_gbc. >\moklmi_gqZlu_� fgh]hklmi_gqZlu_�b�ih�
ke_^h\Zl_evgu_�ieZgu�ijb�h^ghf�b�lhf�`_�h[t_f_�\u[hjdb�h[_ki_qb\Zxl�
[hevrmx�lhqghklv.  

>\moklmi_gqZlu_�ieZgu��kh]eZkgh�dhlhjuf��_keb�kj_^b�n1�kemqZcgh�
hlh[jZgguo�ba^_ebc�qbkeh�^_n_dlguo�m1�hdZ`_lky�g_�[hevr_�ijb_fhqgh�
]h�qbkeZ�c1��lh�iZjlby�ijbgbfZ_lky��_keb�m1 [hevr_�beb�jZ\gh�[jZdh\hq�
gh]h�qbkeZ�d1�� lh�iZjlby�[jZdm_lky. ?keb�`_�c1< m1< d1�� lh�ijbgbfZ_lky�
j_r_gb_�h�\aylbb�\lhjhc�\u[hjdb�h[t_fhf�n2. Lh]^Z�_keb�kmffZjgh_�qbk�
eh�^_n_dlguo�ba^_ebc�\�^\mo�\u[hjdZo��m1+ m2)��c2��lh�iZjlby�ijbgbfZ�
_lky�� \� ijhlb\ghf� kemqZ_� iZjlby� [jZdm_lky� ih� ^Zgguf� ^\mo� \u[hjhd. 
>\moklmi_gqZlu_�ieZgu�h[uqgh�bkihevamxlky�lh]^Z��dh]^Z�ohlyl�mf_gv�
rblv�h[t_f�bkiulZgbc.  

Hldehg_ggu_�iZjlbb��dZd�\�h^ghklmi_gqZluo��lZd�b�\�^\moklmi_g�
qZluo�ieZgZo�eb[h�[jZdmxlky��eb[h�ih^\_j]Zxlky�kiehrghfm�dhgljhex.  

Ijb_fdm�ebklh\h]h�kl_deZ�gZ�khhl\_lkl\b_�lj_[h\Zgbyf�klZg^ZjlZ�
>�@�ijhba\h^yl�iZjlbyfb. Ijh\_jdZ�ijh\h^blky�ih�^\moklmi_gqZlhfm�ieZ�
gm� dhgljhey. <� aZ\bkbfhklb� hl� jZaf_jh\�iZjlbb�f_gyxlky� qbkeh\u_� oZ�
jZdl_jbklbdb�^\moklmi_gqZluo�ieZgh\.  

Hkh[_gghklv�fgh]hklmi_gqZluo�ieZgh\�aZdexqZlky�\�lhf��qlh�h[t�
_f�dhgljhey�ij_^klZ\ey_l�kemqZcgmx�\_ebqbgm. >ey�ijbgylby�j_r_gby�h�
dZq_kl\_�iZjlbb�bgh]^Z�ijh\_jyxl�lhevdh�h^gm�\u[hjdm��bgh]^Z�^\_�b�[he__.  

<� ihke_^h\Zl_evghf� dhgljhe_� j_r_gb_� h� dhgljhebjm_fhc�iZjlbb�
ijbgbfZ_lky�ihke_�hp_gdb�dZq_kl\Z�jy^Z�\u[hjhd��h[s__�qbkeh�dhlhjuo�
aZjZg__�g_�mklZgh\e_gh�b�hij_^_ey_lky�\�ijhp_kk_�dhgljhey�ih�j_amevlZ�
lZf�ij_^u^msbo�\u[hjhd.  

Hp_gdZ� dZq_kl\Z� ijh^mdpbb� kh^_j`bl� kbkl_fZlbq_kdmx� ijh\_jdm�
ijh^mdpbb�gZ�__�khhl\_lkl\b_�hij_^_eyxsbf�ihdZaZl_eyf. Hp_gdZ�fh`_l�
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ijh\h^blvky�k�bkihevah\Zgb_f�jZaebqguo�f_lh^h\�hij_^_e_gby�ihdZaZl_�
e_c�dZq_kl\Z�ijh^mdpbb��jbk. 1.3).  

Baf_jbl_evguc�f_lh^�hkgh\Zg�gZ�bgnhjfZpbb��ihemqZ_fhc� k�bk�

ihevah\Zgb_f� l_ogbq_kdbo� baf_jbl_evguo� kj_^kl\. Ijb� ijh\_^_gbb�

ijb_fh-k^Zlhqguo� bkiulZgbc� ebklh\h]h� kl_deZ� bkihevamxlky� baf_jb�
l_evgu_�f_lh^u�dhgljhey�^ey�hij_^_e_gby� >�@��lhesbgu�b�jZaghlhesbg�

ghklb�kl_deZ��^ebgu�b�rbjbgu�ebklZ��jZaghklb�^ebg�^bZ]hgZe_c�ebklZ��hl�

dehg_gby� hl� iehkdhklghklb�� ijyfhebg_cghklb� djhfhd� ijyfhm]hevghklb�
m]eh\.  

 

F_lh^u�hij_^_�
e_gby�ihdZaZl_�
e_c�dZq_kl\Z� 

 
Baf_jbl_evguc 

 
JZkq_lguc 

 
Hj]Zgh- 

e_ilbq_kdbc 

Ih�bklhqgbdZf�
bgnhjfZpbb 

 
LjZ^bpbhgguc 

 
Wdki_jlguc 

 
Khpbheh]bq_kdbc 

Jbk�������DeZkkbnbdZpby�f_lh^h\�hij_^_e_gby�ihdZaZl_e_c�dZq_kl\Z�ijh^mdpbb 

 

J_]bkljZpbhgguc 
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JZkq_lguc�f_lh^�[Zabjm_lky�gZ�bkihevah\Zgbb�bgnhjfZpbb��ihem�
qZ_fhc�k�ihfhsvx�l_hj_lbq_kdbo�beb�wfibjbq_kdbo�aZ\bkbfhkl_c. Wlbf�
f_lh^hf� qZs_� \k_]h� ihevamxlky� ijb� ijh_dlbjh\Zgbb� ijh^mdpbb�� dh]^Z�
hgZ�_s_�g_�fh`_l�[ulv�ij_^f_lhf�wdki_jbf_glZevguo�bkke_^h\Zgbc.  

GZijbf_j��p\_lh\u_�oZjZdl_jbklbdb�kl_deZ��hdjZr_ggh]h�\�fZkk_��
lZd�gZau\Z_fu_�dhhj^bgZlu�p\_lghklb��jZkkqblu\Zxlky�k�ihfhsvx�ki_�
pbZevgh]h�fZl_fZlbq_kdh]h�ZiiZjZlZ�ihke_�ijh\_^_gby�g_h[oh^bfuo�ba�
f_j_gbc�ki_dljhnhlhf_ljhf.  

Hj]Zghe_ilbq_kdbc�f_lh^�kljhblky�gZ�bkihevah\Zgbb�bgnhjfZpbb��
ihemqZ_fhc�\�j_amevlZl_�ZgZebaZ�\hkijbylbc�hj]Zgh\�qm\kl\��aj_gby��kem�
oZ�� h[hgygby�� hkyaZgby� b� \dmkZ. K� ihfhsvx� hj]Zghe_ilbq_kdh]h�f_lh^Z�
hij_^_eyxlky�hilbq_kdb_�bkdZ`_gby�kl_deZ��\b^bfu_�\�ijhoh^ys_f�k\_�
l_��Z�lZd`_�\uy\eyxlky�b�deZkkbnbpbjmxlky�\b^bfu_�ihjhdb�kl_deZ�>�@.  

J_]bkljZpbhgguc�f_lh^�hkgh\u\Z_lky�gZ�bkihevah\Zgbb�bgnhjfZ�
pbb�� ihemqZ_fhc� iml_f� ih^kq_lh\� qbkeZ� hij_^_e_gguo� kh[ulbc� �gZijb�
f_j�� jZaju\h\� e_glu� kl_deZ� aZ� kf_gm��� ij_^f_lh\�beb� aZljZl� �gZijbf_j��
jZkoh^Z�]ZaZ�gZ�kl_deh\Zj_gb_�.  

<�aZ\bkbfhklb�hl�bklhqgbdZ�bgnhjfZpbb�f_lh^u�hij_^_e_gby�agZ�
q_gbc�ihdZaZl_e_c�dZq_kl\Z�ijh^mdpbb�ih^jZa^_eyxlky�gZ�ljZ^bpbhgguc��
wdki_jlguc�b�khpbheh]bq_kdbc.  

LjZ^bpbhgguc�f_lh^� hkms_kl\ey_lky�^he`ghklgufb� ebpZfb� ki_�
pbZebabjh\Zgguo� wdki_jbf_glZevguo� b� jZkq_lguo� ih^jZa^_e_gbc� ij_^�
ijbylbc� mqj_`^_gbc. D�gbf�hlghkylky��gZijbf_j��gZ�kl_dhevguo�aZ\h^Zo�
p_gljZevgZy�aZ\h^kdZy�eZ[hjZlhjby�b�dhgljhevgZy�bkiulZl_evgZy�klZgpby.  

Wdki_jlguc�f_lh^�hp_gdb�ihdZaZl_e_c�dZq_kl\Z�ijh^mdpbb�j_Zeb�
am_lky�]jmiihc�ki_pbZebklh\-wdki_jlh\. K�ihfhsvx�wdki_jlguo�f_lh^h\�
hij_^_eyxlky� agZq_gby�ihdZaZl_e_c�� dhlhju_�g_�fh]ml�[ulv� hij_^_e_gu�
[he__�h[t_dlb\gufb�f_lh^Zfb.  

Khpbheh]bq_kdbc� f_lh^� hij_^_e_gby� ihdZaZl_e_c� dZq_kl\Z� ijh�
^mdpbb�bkihevam_lky�nZdlbq_kdbfb�beb�ihl_gpbZevgufb�ihlj_[bl_eyfb�
ijh^mdpbb. K[hj� fg_gbc� ijhba\h^blky� iml_f� hijhkh\� beb� k� ihfhsvx�
ki_pbZevguo� Zgd_l-\hijhkgbdh\�� \uklZ\hd�� dhgn_j_gpbc� b� l. ^. LZd�� \�
H:H� ©;hjkdbc� kl_dhevguc� aZ\h^» kh[bjZxlky� b� ZgZebabjmxlky�fg_gby�
ihdmiZl_e_c�h�dZq_kl\_�ebklh\h]h�kl_deZ��ihklZ\ey_fh]h�aZ\h^hf.  

Hlghkbl_evgZy�oZjZdl_jbklbdZ�dZq_kl\Z�ijh^mdpbb��hkgh\ZggZy�gZ�
kjZ\g_gbb�agZq_gbc�ihdZaZl_e_c�dZq_kl\Z�hp_gb\Z_fhc�ijh^mdpbb�k�[Zah�
\ufb�agZq_gbyfb�lZdbo�`_�ihdZaZl_e_c��hij_^_ey_l�mjh\_gv�dZq_kl\Z�ijh�
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^mdpbb. Hp_gdZ� l_ogbq_kdh]h� mjh\gy� aZdexqZ_lky� \� mklZgh\e_gbb� khhl�
\_lkl\by� ijh^mdpbb�fbjh\hfm�� gZpbhgZevghfm� mjh\gyf� beb� mjh\gx� hl�
jZkeb. Khhl\_lkl\b_�hp_gb\Z_fhc�ijh^mdpbb�fbjh\hfm�mjh\gx�beb�^jm�
]hfm�mklZgZ\eb\Z_lky�gZ�hkgh\Zgbb�khihklZ\e_gby�agZq_gbc�ihdZaZl_e_c.  

<�j_amevlZl_�kjZ\g_gby�ijh^mdpbb�k�[Zah\uf�h[jZaphf�hp_gb\Z_�
fmx�ijh^mdpbx�hlghkyl�d�h^ghfm�bo�lj_o�mjh\g_c� 

• ij_\hkoh^bl�fbjh\hc�mjh\_gv� 
• khhl\_lkl\m_l�fbjh\hfm�mjh\gx� 
• mklmiZ_l�fbjh\hfm�mjh\gx.  

J_amevlZlu�hp_gdb�bkihevamxl�ijb�jZajZ[hld_�gh\hc�beb�fh^_jgb�
aZpbb�\uimkdZ_fhc�ijh^mdpbb��^ey�h[hkgh\Zgby�lj_[h\Zgbc��aZdeZ^u\Z_�
fuo�\�l_ogbq_kdh_�aZ^Zgb_�b�ghjfZlb\gmx�^hdmf_glZpbx��ijb�ijbgylbb�
j_r_gbc�h�ihklZgh\d_�ijh^mdpbb�gZ�ijhba\h^kl\h��h[hkgh\Zgbb�p_e_kh�
h[jZaghklb�aZf_gu�beb�kgylbb�ijh^mdpbb�k�ijhba\h^kl\Z��nhjfbjh\Zgbb�
ij_^eh`_gbc�ih�\uoh^m�k�ijh^mdpb_c�gZ�_\jhi_ckdbc�jughd�b�^j.  

WlZiu�hp_gdb�l_ogbq_kdh]h�mjh\gy�ijh^mdpbb�\dexqZxl�\�k_[y�� 
• Hij_^_e_gb_� ghf_gdeZlmju� ihdZaZl_e_c�� g_h[oh^bfuo� ^ey�

hp_gdb. Ghf_gdeZlmjm� mklZgZ\eb\Zxl� bkoh^y� ba� p_e_c� hp_gdb� k� mq_lhf�
ihdZaZl_e_c�� mdZaZgguo� \ f_`^mgZjh^guo�� gZpbhgZevguo� klZg^ZjlZo� b�
dhgtxgdlmjghc�wdhghfbq_kdhc�^hdmf_glZpbb�b�l. i. <�ghf_gdeZlmjm�ih�
dZaZl_e_c�\oh^yl�deZkkbnbdZpbhggu_�b�hp_ghqgu_�ihdZaZl_eb��^ey�khihk�
lZ\e_gby�bkihevamxlky�hp_ghqgu_�ihdZaZl_eb.  

• Nhjfbjh\Zgb_� ]jmiiu� ZgZeh]h\� b� mklZgh\e_gb_� agZq_gbc� bo�
ihdZaZl_e_c. Ijb�hp_gd_�\uimkdZ_fhc�ijh^mdpbb�\�]jmiim�ZgZeh]h\�\oh�
^yl�h[jZapu�ijh^mdpbb��j_Zebam_fu_�gZ�fbjh\hf�jugd_. AgZq_gby�bo�ih�
dZaZl_e_c�mklZgZ\eb\Zxlky�ih�bf_xs_cky�^hdmf_glZpbb�beb�j_amevlZlZf�
bkiulZgbc. Ijb�jZajZ[hld_�gh\hc�ijh^mdpbb�\�]jmiim�ZgZeh]h\�\dexqZxl�
i_jki_dlb\gu_� b� wdki_jbf_glZevgu_� h[jZapu�� ihklmie_gb_� dhlhjuo� gZ�
fbjh\hc�jughd�ijh]ghabjm_lky�gZ�i_jbh^�\uimkdZ�hp_gb\Z_fhc�ijh^md�
pbb.  

• <u^_e_gb_�[Zah\uo�h[jZaph\�ba�]jmiiu�ZgZeh]h\. <�dZq_kl\_�
[Zah\uo�h[jZaph\�\u^_eyxl�emqrb_�ba�]jmiiu�ZgZeh]h\�gZ�hkgh\_�f_lh^Z�
ihiZjgh]h� khihklZ\e_gby� ihke_^h\Zl_evgh� \k_o� ZgZeh]h\� ih� agZq_gbyf�
hp_ghqguo� ihdZaZl_e_c. <� j_amevlZl_� khihklZ\e_gby� ZgZeh]h\� hklZxlky�
[Zah\u_�h[jZapu��dZ`^uc�ba�dhlhjuo�g_�mklmiZ_l�gb�h^ghfm�ba�hklZ\rbo�
ky�ih�kh\hdmighklb�hp_ghqguo�ihdZaZl_e_c.  
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• KhihklZ\e_gb_� hp_gb\Z_fh]h� h[jZapZ� k� [Zah\ufb. KgZqZeZ�
ijh\_jyxl� khhl\_lkl\b_�ijh^mdpbb�b� agZq_gbc� __�ihdZaZl_e_c�f_`^mgZ�
jh^guf� klZg^ZjlZf�� \dexqZy� h]jZgbq_gby� ih� ihdZaZl_eyf� [_ahiZkghklb��
wdheh]bb�b�l. i.��klZg^ZjlZf��l_ogbq_kdbf�mkeh\byf�b�^_ckl\mxs_c�ghj�
fZlb\ghc�^hdmf_glZpbb�gZ�ijh^mdpbx. Ijb�\uiheg_gbb�mdZaZgguo� lj_�
[h\Zgbc� khihklZ\eyxl� hp_gb\Z_fmx� ijh^mdpbx� k� dZ`^uf� [Zah\uf� h[�
jZaphf� ih� hp_ghqguf� ihdZaZl_eyf� k� bkihevah\Zgb_f� f_lh^Z� ihiZjgh]h�
khihklZ\e_gby. Ih�j_amevlZlZf�khihklZ\e_gby�ijh^mdpbx�hlghkyl�d�h^ghc�
ba�lj_o�]jZ^Zpbc��ijh^mdpby�ij_\hkoh^bl�fbjh\hc�mjh\_gv��_keb�hgZ�ij_�
\hkoh^bl� dZ`^uc� h[jZa_p�� ijh^mdpby� khhl\_lkl\m_l� fbjh\hfm� mjh\gx��
_keb�hgZ�jZ\ghp_ggZ�ohly�[u�h^ghfm�[Zah\hfm�h[jZapm��ijh^mdpby�mklm�
iZ_l�fbjh\hfm�mjh\gx��_keb�hgZ�mklmiZ_l�dZ`^hfm�[Zah\hfm�h[jZapm.  

Ih�blh]Zf�ijh\_^_gby�wlZih\�hp_gdb�l_ogbq_kdh]h�mjh\gy�ijh^md�
pbb�^Zxl�aZdexq_gb_�h�ijbgZ^e_`ghklb�ijh^mdpbb�d�h^ghc�ba�lj_o�]jZ�
^Zpbc.  

Ijb� hlkmlkl\bb� ZgZeh]h\� hp_gb\Z_fhc� ijh^mdpbb� hgZ� kqblZ_lky�
khhl\_lkl\mxs_c�fbjh\hfm�mjh\gx��_keb�oZjZdl_jbam_lky�ijbgpbibZevgh�
gh\ufb�l_ogbq_kdbfb�j_r_gbyfb��aZsbs_ggufb�iZl_glZfb.  

<�kh\j_f_gguo�mkeh\byo�mijZ\e_gb_�dZq_kl\hf�\h�fgh]hf�[Zabjm�
_lky�gZ�klZg^ZjlbaZpbb. KlZg^ZjlbaZpby�ij_^klZ\ey_l�kh[hc�ghjfZlb\guc�
kihkh[�mijZ\e_gby�ijhp_kkhf�ijhba\h^kl\Z ijh^mdpbb�iml_f�mklZgh\e_�
gby�ghjf�b�ijZ\be�\�ghjfZlb\gh-l_ogbq_kdbo�^hdmf_glZo. KlZg^Zjl�mklZ�
gZ\eb\Z_l� hkgh\gu_� lj_[h\Zgby� d� dZq_kl\m� ijh^mdpbb. <Z`gZy� jhev� \�
mijZ\e_gbb�dZq_kl\hf�ijbgZ^e_`bl�l_ogbq_kdbf�mkeh\byf.  

F_`]hkm^Zjkl\_gguc� klZg^Zjl�=HKL� ���-����� ©Kl_deh�ebklh\h_. 
L_ogbq_kdb_�mkeh\by» >�@�kh^_j`bl�ghjfZlb\gh-l_ogbq_kdb_�lj_[h\Zgby d�
dZq_kl\m�ebklh\h]h�kl_deZ��dhlhju_�gZijZ\e_gu�gZ�m^h\e_l\hj_gb_�jZagh�
h[jZaguo�ihlj_[bl_e_c�ebklh\h]h�kl_deZ. Ih�kjZ\g_gbx�k�=HKL����-���\�
gh\uc�klZg^Zjl�\g_k_gu�ke_^mxsb_�hkgh\gu_�baf_g_gby� 

• \�khhl\_lkl\bb�k�hilbq_kdbfb�bkdZ`_gbyfb�ih�\b^Zf�b�dheb�
q_kl\m�ihjhdh\�mklZgh\e_gh�\hk_fv�fZjhd�kl_deZ�hl�F��^h�F�. KZfu_ \u�
khdb_�lj_[h\Zgby�ij_^ty\eyxlky�d�kl_dem�fZjdb�F���g_�^himkdZ_lky�bk�
dZ`_gb_�ihehk� wdjZgZ� ©a_[jZ» ih^�m]ehf�f_g__� ��� ]jZ^mkh\��hldehg_gby�
ihdZaZl_e_c� hljZ`_ggh]h�jZkljZ�[he__� ��ff��ihjhdb� jZaf_jhf�[he__� ����
ff�gZ�ebkl_�kl_deZ�iehsZ^vx�^h���f2

�g_�^himkdZxlky. Lj_[h\Zgby�d�ebk�
lh\hfm�kl_dem�^bnn_j_gpbjh\Zgu�lZd��qlh[u�dZ`^uc�ihlj_[bl_ev�fh]�[u�
\u[jZlv�fZjdm�kl_deZ��gZb[he__�m^h\e_l\hjyxsmx�_]h�ih�p_g_�b�dZq_kl\m�� 
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• jZkrbj_g�^bZiZahg�lhesbg�kl_deZ��hl� ��^h� ���ff. >himkdZ_�
fu_� hldehg_gby� ih� lhesbg_� khhl\_lkl\mxl� lj_[h\Zgbyf� _\jhi_ckdh]h�
klZg^ZjlZ�EN 572;  

• bkdexq_gu� h]jZgbq_gby� jZaf_jh\� kl_deZ�� qlh� agZqbl_evgh�
jZkrbjy_l� h[eZklv� _]h� ijbf_g_gby� b� kgb`Z_l� ihl_jb� ihlj_[bl_ey. Ij_�
^_evgu_�hldehg_gby�jZaf_jh\�ih�^ebg_�b�rbjbg_�ebklh\�kl_deZ��Z�lZd`_�
jZaghklv� ^ebg� ^bZ]hgZe_c� ijb\_^_gu� \� khhl\_lkl\bb� k� lj_[h\Zgbyfb� gZ�
kl_dehba^_eby�ih�=HKL������-����=HKL������-2000,=HKL�J������-98; 

• ih\ur_gu�lj_[h\Zgby�d�\_ebqbg_�hklZlhqguo�\gmlj_ggbo�gZ�
ijy`_gbc. <_ebqbgZ�hklZlhqguo�\gmlj_ggbo�gZijy`_gbc�oZjZdl_jbam_lky�
jZaghklvx�oh^Z�emq_c�ijb�^\memq_ij_ehfe_gbb��dhlhjZy g_�^he`gZ�[ulv�
[he__����gf�kf� 

• lj_[h\Zgb_� d� \h^hklhcdhklb� kl_deZ� jZkijhkljZg_gh� gZ� \k_�
fZjdb.  

KlZg^Zjl� ^hiheg_g� kijZ\hqgufb� agZq_gbyfb� hkgh\guo� nbabdh-
f_oZgbq_kdbo�oZjZdl_jbklbd�kl_deZ�>�@.  

KlZg^Zjl�mklZgZ\eb\Z_l�lj_[h\Zgby�d�ijZ\beZf�ijb_fdb�b f_lh^Zf�
dhgljhey�ebklh\h]h�kl_deZ��hij_^_ey_l�ihjy^hd�ljZgkihjlbjh\db�b�ojZg_�
gby�� kh^_j`bl�mdZaZgby�ih� wdkiemZlZpbb��hij_^_ey_l� ]ZjZglbb�ba]hlh\b�
l_ey� h� khhl\_lkl\bb� kl_deZ� lj_[h\Zgbyf� =HKL� ���-����� b� ]ZjZglbcguc�
kjhd�wdkiemZlZpbb�kl_deZ-����e_l.  

Gh\uc� =HKL� gZ� ebklh\h_� kl_deh� y\ey_lky� [he__� ijh]j_kkb\guf��
ijb[eb`_g�d�_\jhi_ckdhfm�klZg^Zjlm EN 572. ?]h�\g_^j_gb_�gZ�hl_q_kl�
\_gguo� aZ\h^Zo� [m^_l� klbfmebjh\Zlv� ijhba\h^bl_e_c� kl_deZ� d� ^hklb`_�
gbx�\ukhdh]h�dZq_kl\Z�ijh^mdpbb.  

<�mkeh\byo�jughqguo�hlghr_gbc��dh]^Z�ij_^ijbylbyf�b�hj]ZgbaZ�
pbyf�ij_^hklZ\e_gh�ijZ\h� kZfhklhyl_evgh� \uoh^blv�gZ� \g_rgbc�jughd��
hgb� klZedb\Zxlky� k� g_h[oh^bfhklvx� h[t_dlb\ghc� hp_gdb� khhl\_lkl\by�
dZq_kl\Z�b�gZ^_`ghklb�k\h_c�ijh^mdpbb�–�k�__�k_jlbnbdZpb_c. K_jlbnb�
dZpby�ij_^klZ\ey_l�^hdmf_glZevgh_�ih^l\_j`^_gb_�lj_lv_c��g_aZ\bkbfhc�
klhjhghc� khhl\_lkl\by� ijh^mdpbb� hij_^_e_gguf� lj_[h\Zgbyf�� dhgdj_l�
guf�klZg^ZjlZf�beb�l_ogbq_kdbf�mkeh\byf. LZd��k_jlbnbdZpby�ebklh\h]h�
kl_deZ� \� kbkl_f_� =hkklZg^ZjlZ� hagZqZ_l� ^hdmf_glZevgh_� ih^l\_j`^_gb_�
_]h�khhl\_lkl\by�f_`]hkm^Zjkl\_gghfm�klZg^Zjlm�=HKL����-�����©Kl_d�
eh� ebklh\h_. L_ogbq_kdb_� mkeh\by», ijh\_^_ggh]h� g_aZ\bkbfuf�� dhfi_�
l_glguf�hj]Zghf.  
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K_jlbnbdZpby�hkms_kl\ey_lky�\�p_eyo�>�@� 
• kha^Zgby�mkeh\bc�^ey�^_yl_evghklb�ij_^ijbylbc��ij_^ijbgb�

fZl_e_c�� Z� lZd`_� ^ey� mqZklby� \�f_`^mgZjh^ghf�gZmqgh-l_ogbq_kdhf� kh�
ljm^gbq_kl\_�b�f_`^mgZjh^ghc�lhj]h\e_� 

• kh^_ckl\by�ihlj_[bl_eyf�\�dhfi_l_glghf�\u[hj_�ijh^mdpbb� 

• aZsblu�ihlj_[bl_ey�hl�g_^h[jhkh\_klghklb�ba]hlh\bl_ey� 

• dhgljhey� [_ahiZkghklb� ijh^mdpbb� ^ey� hdjm`Zxs_c� kj_^u��

`bagb�b�a^hjh\vy� 

• ih^l\_j`^_gby� ihdZaZl_e_c� dZq_kl\Z� ijh^mdpbb�� aZy\e_gguo�

ba]hlh\bl_e_f.  
=hkklZg^Zjl� Jhkkbb� kqblZ_l� k_jlbnbdZpbx� h^gbf� ba� \Z`g_crbo�

f_oZgbafh\� mijZ\e_gby� dZq_kl\hf�� ^Zxsbf� \hafh`ghklv� h[t_dlb\gh�

hp_gblv�ijh^mdpbx��ij_^klZ\blv�ihlj_[bl_ex�ih^l\_j`^_gb_�__�[_ahiZk�

ghklb�� wdheh]bq_kdhc� qbklhlu�� Z� lZd`_� ih\ukblv� __� dhgdmj_glhkihkh[�

ghklv.  
K_jlbnbdZpby�ijh^mdpbb�k\yaZgZ�k� aZljZlZfb��l_f�g_�f_g__�ba]h�

lh\bl_eb�\ugm`^_gu�ihemqZlv�k_jlbnbdZlu��qlh[u�bf_lv�jughd�k[ulZ�b�

ba[_]Zlv�ihl_jb�ijb�ijh^Z`_�k\h_c�ijh^mdpbb. Ihl_jb�\_kvfZ�hsmlbfu��

ih�g_dhlhjuf�^Zgguf ^hklb]Zxl��� %�hl�h[t_fZ�ijh^Z`�>�@.  
H:H� ©;hjkdbc� kl_dhevguc� aZ\h^» ij_^klZ\ey_l� i_j_^h\h_� ij_^�

ijbylb_�hljZkeb�\�Jhkkbb. H^gbf�ba�ij_bfms_kl\�aZ\h^Z�y\ey_lky�dZq_kl�

\h�_]h�ijh^mdpbb��kihkh[ghc�dhgdmjbjh\Zlv�dZd�\gmljb�Jhkkbb��lZd�b� aZ�

jm[_`hf� >�@. H:H� ©;hjkdbc� kl_dhevguc� aZ\h^» k_jlbnbpbjh\Ze� \� =hk�
klZg^Zjl_� b� =hkkljh_� Jhkkbb� hkgh\gu_� \b^u� k\h_c� ijh^mdpbb�� Z\lhfh�

[bevgh_�kl_deh� ebklh\h_�kl_deh��ime_klhcdh_�kl_deh. Djhf_�Jhkkbckdbo�
k_jlbnbdZlh\�� aZ\h^�hfheh]bjh\Ze�Z\lhfh[bevgh_�kl_deh�\h�NjZgpbb�ih�

f_`^mgZjh^guf�ghjfZf. <�gZklhys__�\j_fy�H:H� ©;hjkdbc� kl_dhevguc�

aZ\h^» bf__l�hfheh]Zpbhggu_�k\b^_l_evkl\Z�gZ�\k_�\b^u�Z\lhfh[bevgh]h�
kl_deZ ih� f_`t_\jhi_ckdbf� b� Zf_jbdZgkdbf� klZg^ZjlZf� [_ahiZkghklb. 
>ey�\_ljh\uo�fgh]hkehcguo�kl_dhe� ©Ljbie_dk», [hdh\uo�b� aZ^gbo� aZdZ�
e_gguo�kl_dhe��h^h[j_gb_�klZg^ZjlZ�KR:�b�DZgZ^u�ANS 26.1.������h^h[�
j_gb_�ih�ijZ\beZf���43/R�\�kljZgZo�aZiZ^ghc�?\jhiu��h^h[j_gb_�\�kljZ�
gZo�H[s_]h�jugdZ�ih�^bj_dlb\_�������?WK. 
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H:H� ©;hjkdbc�kl_dhevguc� aZ\h^» \oh^bl�\�]jmiim� ©=eZ\_j[_ev». 
<� khhl\_lkl\bb� k�j_r_gb_f�Dhhj^bgZpbhggh]h�Dhfbl_lZ� ]jmiiu�\k_� aZ�
\h^u� ]jmiiu� ^he`gu� jZ[hlZlv� ih� _^bguf� lj_[h\Zgbyf� b� ba]hlZ\eb\Zlv�
ihebjh\Zggh_�kl_deh�h^bgZdh\h]h�dZq_kl\Z�\�khhl\_lkl\bb�k�lj_[h\Zgby�
fb�?\jhi_ckdh]h�klZg^ZjlZ�EN�����b�ki_pbnbdZpbc�©Glaverbel»  

DZq_kl\h�©Glaverbel» ̂he`gh� 
• khhl\_lkl\h\Zlv�aZijhkZf�ihlj_[bl_e_c��l. _. hij_^_eylvky�gZ�

agZq_gb_f�ijh^mdpbb� 
• h[_ki_qb\Zlv� dhgdmj_glhkihkh[ghklv� ijh^mdpbb� ]jmiiu� gZ�

jugd_�kl_deZ�ih�hlghr_gbx�d�^jm]bf�\_^msbf�ijhba\h^bl_eyf� 
• [ulv�mgbnbpbjh\Zgguf� \gmljb� ]jmiiu� �_^bgu_�ghjfu�b� Zk�

khjlbf_gl�.  
Ijh^mdpby�^he`gZ�ihklZ\eylvky�kh�kdeZ^Z��gZ�dhlhjhf�ojZgblky�g_�

h[oh^bfuc� aZiZk�kl_deZ�jZagh]h�mjh\gy�dZq_kl\Z�b�mklZgh\e_gguo�lbih�
jZaf_jh\. LZdbf�h[jZahf��ijhba\h^bl_ev�g_�agZ_l�aZjZg__�dm^Z�[m^_l�hl�
ijZ\e_gh� kl_deh. Wlh� iha\hebl� wnn_dlb\g__� ieZgbjh\Zlv� ijhba\h^kl\h, 
bkdexqblv�qZklu_�i_j_oh^u�k�h^ghc�lhesbgu�gZ�^jm]mx��kgbablv�ihl_jb�
kl_deZ�� h[_ki_qb\Zy� klZ[bevghklv� l_ogheh]bq_kdh]h�ijhp_kkZ�b� dZq_kl\h�
\uimkdZ_fh]h�kl_deZ.  
 

1.3. DZq_kl\h�ijh^mdpbb�dZd�h[t_dl�mijZ\e_gby��nZdlhju� 
       \ebyxsb_�gZ�dZq_kl\h. Kh\_jr_gkl\h\Zgb_ 
       l_ogheh]bq_kdbo ijhp_kkh\�ijhba\h^kl\Z�ebklh\h]h�kl_deZ 

 
Ih�f_`^mgZjh^guf�klZg^ZjlZf�BKH�k_jbb������kbkl_fZ�dZq_kl\Z�

jZkkfZljb\Z_lky�dZd� kh\hdmighklv�hj]ZgbaZpbhgghc� kljmdlmju��f_lh^bd��
ijhp_kkh\� b� j_kmjkh\�� g_h[oh^bfuo� ^ey� h[s_]h� jmdh\h^kl\Z� dZq_kl\hf. 
HgZ�\dexqZ_l�\�k_[y�l_�Zki_dlu�nmgdpbb�mijZ\e_gby��dhlhju_�hij_^_ey�
xl�iheblbdm�\�h[eZklb�dZq_kl\Z��p_eb��hl\_lkl\_gghklv�b�j_Zebamxl�__�k�
ihfhsvx�kj_^kl\�ieZgbjh\Zgby�dZq_kl\Z��mijZ\e_gby�dZq_kl\hf��h[_ki_�
q_gb_�dZq_kl\Z�b�ih\ur_gb_�dZq_kl\Z�\�jZfdZo�kbkl_fu�dZq_kl\Z.  

Kbkl_fZ�mijZ\e_gby�dZq_kl\hf�fh`_l�jZkkfZljb\Zlvky�dZd�db[_j�
g_lbq_kdZy�kbkl_fZ�mijZ\e_gby��khklhysZy�ba�^\mo�hkgh\guo�dhfihg_gl��
h[t_dlZ�mijZ\e_gby�b�mijZ\eyxs_c�dhfihg_glu. DZ`^Zy�ba�wlbo�dhfih�
g_gl�fh`_l�jZkkfZljb\Zlvky�dZd� kbkl_fZ�� khklhysZy�� \� k\hx�hq_j_^v��ba�
qZkl_c�b�hlghr_gbc�f_`^m�gbfb��ijb^Zxsbo�bf�nmgdpbhgZevgmx�p_eh�
klghklv. 
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H[t_dlhf� mijZ\e_gby� y\ey_lky� mijZ\ey_fZy� dhfihg_glZ� kbkl_fu� 
ij_^klZ\eyxsZy� kh[hc�dZq_kl\h�ijh^mdpbb. HgZ�\dexqZ_l�\� k_[y�hkgh\�
gu_�ijhp_kku�`bag_ggh]h�pbdeZ�ijh^mdpbb��fZjd_lbg]��ih^]hlh\dm�ijh�
ba\h^kl\Z�b� aZdmidb��ijhba\h^kl\h�ijh^mdpbb��ojZg_gb_�b�hl]jmadm�ijh�
^mdpbb.  

DZ`^Zy� klZ^by� `bag_ggh]h� pbdeZ� \u^\b]Z_l� k\hb� aZ^Zqb�� klZ\bl�
k\hb�p_eb��hij_^_e_gguf�h[jZahf�\eby_l�gZ�dZq_kl\h�ijh^mdpbb.  

FZjd_lbg]�\dexqZ_l�\�k_[y�ZgZeba�dhgljZdlZ��bamq_gb_�kijhkZ��jZ�
[hlm�k�ij_l_gabyfb��hp_gdm�m^h\e_l\hj_gghklb�deb_glZ�b�^j.  

GZ�klZ^bb�ih^]hlh\db�ijhba\h^kl\Z�jZajZ[Zlu\Z_lky�ghjfZlb\gZy�
^hdmf_glZpby��\_^_lky�ijh_dlbjh\Zgb_�b�jZajZ[hldZ�ijh^mdpbb��hkms_kl�
\eyxlky�aZdmidb. Hkh[h_�f_klh�\�wlhc�klZ^bb�aZgbfZxl�bkke_^h\Zgb_��jZa�
jZ[hldZ� b� ijh_dlbjh\Zgb_� ijh^mdpbb. P_ev� wlbo� jZ[hl� –�nhjfbjh\Zgb_�
i_jki_dlb\guo�lj_[h\Zgbc�d�dZq_kl\m�gh\hc�ijh^mdpbb��\hiehs_gb_�bo�\�
l_ogbq_kdbo�j_r_gbyo��\�dhgkljmdlhjkdhc�b�l_ogheh]bq_kdhc�^hdmf_glZ�
pbb�� h[_ki_qb\Zxsbo� j_ZebaZpbx� wlbo� lj_[h\Zgbc� gZb[he__� wdhghfbq�
guf�kihkh[hf. NZdlhju�dZq_kl\Z�gZ�^Zgghc�klZ^bb�b]jZxl�agZqbl_evgmx�
jhev�\�nhjfbjh\Zgbb�dZq_kl\Z�ijh^mdpbb. LZd��ih�hp_gdZf�Zf_jbdZgkdbo�
ki_pbZebklh\��_keb�\k_�f_ju�h[_ki_q_gby�dZq_kl\Z�ijbgylv� aZ� ��� %��lh�
75 %�ijboh^blky�gZ�ihbkd�dhgkljmdlb\guo�j_r_gbc��ijh_dlbjh\Zgb_��hl�
jZ[hldm�fZd_lh\�b�^h\h^dm�hiulguo�h[jZaph\��hleZ^dm�l_ogheh]bb���� % – 
gZ�dhgljhev�ijhba\h^kl\_gguo�ijhp_kkh\�� � % – gZ�hdhgqZl_evgmx�ijb�
_fdm�ba^_eby�>�@.  

KlZ^by�ijhba\h^kl\Z�ijh^mdpbb�\dexqZ_l�\�k_[y�l_dms__�ieZgbjh�
\Zgb_��h[kem`b\Zgb_�b�j_fhgl��mijZ\e_gb_�g_khhl\_lkl\mxs_c�ijh^mdpb�
_c��\ujZ[hldm�dhjj_dlbjmxsbo�b�ij_^mij_`^Zxsbo�^_ckl\bc. <�ijhp_k�
k_�ijhba\h^kl\Z�hkgh\ghc� aZ^Zq_c� klZgh\blky�h[_ki_q_gb_�g_h[oh^bfuo�
l_ogbq_kdbo��hj]ZgbaZpbhgguo��ijhba\h^kl\_gguo�b�khpbZevguo�mkeh\bc�
^ey�ihemq_gby�aZ^Zggh]h�mjh\gy�dZq_kl\Z�\�khhl\_lkl\bb�k�lj_[h\Zgbyfb�
l_ogbq_kdhc�^hdmf_glZpbb. WlZ�aZ^ZqZ�^h\hevgh�keh`gZy. >ey�__�mki_r�
gh]h�j_r_gby�g_h[oh^bfh�k\h_\j_f_ggh_�\\_^_gb_�ijh]j_kkb\guo�l_ogh�
eh]bq_kdbo� ijhp_kkh\� b� \ukhdhijhba\h^bl_evgh]h� h[hjm^h\Zgby�� ^he`�
gh_� h[_ki_q_gb_� dZq_kl\_ggufb�fZl_jbZeZfb��bgkljmf_glhf�� hkgZkldhc��
ohjhrZy� hj]ZgbaZpby� kem`[u� l_ogbq_kdh]h� dhgljhey�� h[_ki_q_gb_� k\h_�
\j_f_gghc�b�^hklh\_jghc�bgnhjfZpb_c�h�dZq_kl\_.  
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�<Z`gh_�agZq_gb_�bf__l \hkiblZgb_�m�dhee_dlb\Z�\ukhdhc�hl\_lkl�
\_gghklb� aZ� dZq_kl\h� ijh^mdpbb�� memqr_gb_� hj]ZgbaZpbb� b� ih\ur_gb_�
dmevlmju�ijhba\h^kl\Z��fh[bebaZpby�\gbfZgby�ljm^h\uo�dhee_dlb\h\�gZ�
\hijhkZo�ih\ur_gby�dZq_kl\Z�ijh^mdpbb�b�dmevlmju�ijhba\h^kl\Z.  

GZ�klZ^bb�ojZg_gby�b�hl]jmadb�ijh^mdpbb�^he`gh�[ulv�h[_ki_q_gh�
fZdkbfZevgh_� khojZg_gb_� h[t_fh\� b� dZq_kl\Z� ]hlh\hc� ijh^mdpbb�� mklZ�
gh\e_gguo�ieZgh\uf� aZ^Zgb_f� b�ghjfZlb\ghc� ^hdmf_glZpb_c. Ijb� wdk�
iemZlZpbb�mijZ\e_gb_�dZq_kl\hf�hkms_kl\ey_lky�]eZ\guf�h[jZahf�ihlj_�
[bl_e_f. IjZ\beZ�wdkiemZlZpbb�baeZ]Zxlky�\�wdkiemZlZpbhgguo�^hdmf_g�
lZo. Hl�wlbo�^hdmf_glh\�b�kljh]h]h�ke_^h\Zgby�baeh`_gguf�\�gbo�ijZ\b�
eZf� aZ\bkbl�� gZkdhevdh� ]jZfhlgh� [m^_l� wdkiemZlbjh\Zlvky� ijh^mdpby. 
IjZ\bevgZy� wdkiemZlZpby� fh`_l� ijh^eblv� kjhd� kem`[u� ijh^mdpbb�� qlh�
wd\b\Ze_glgh�wdhghfbb�fZl_jbZevguo�b�ljm^h\uo�j_kmjkh\.  

<�ihke_^gb_�]h^u�\�H:H�©;hjkdbc�kl_dhevguc�aZ\h^» ijh^_eZgu�
[hevrb_�jZ[hlu�ih�kh\_jr_gkl\h\Zgbx�l_ogheh]bq_kdbo�ijhp_kkh\�ijh�
ba\h^kl\Z�ebklh\h]h�kl_deZ��bo�bgl_gkbnbdZpbb��f_oZgbaZpbb�b�Z\lhfZlb�
aZpbb�� jZkrbj_gbx� Zkkhjlbf_glZ�b�ih\ur_gbx� dZq_kl\Z�ijh^mdpbb� >�@. 
���k_gly[jy� ����� ]h^Z� aZ\_jr_gu�^\Z�djmig_crbo�bg\_klbpbhgguo�ijh�
_dlZ�gZ� kmffm�[he__� ���feg. ^heeZjh\. <�jZfdZo�ijh_dlZ�ijh\_^_gu�oh�
eh^gu_�j_fhglu�\lhjhc��\������].��b�i_j\hc��\������].��nehZl-ebgbc. K_�
]h^gy�H:H�©;hjkdbc�kl_dhevguc�aZ\h^» bf__l�kZfh_�kh\j_f_ggh_�h[hjm�
^h\Zgb_��\hafh`gh��emqr__�\�bgl_jgZpbhgZevghc�]jmii_�=eZ\_j[_ev. Wlh�
iha\hey_l� agZqbl_evgh�memqrblv�dZq_kl\h�ijh^mdpbb�b�ih\ukblv�ijhba�
\h^bl_evghklv�l_ogheh]bq_kdbo�ebgbc.  

<k_�l_ogheh]bq_kdb_�i_j_^_eu�aZ\h^Z�khhl\_lkl\mxl�lj_[h\Zgbyf�
\ukhdh]h�l_ogbq_kdh]h�mjh\gy.  

P_o� ijb]hlh\e_gby� rbolu� y\ey_lky� i_j\uf� a\_ghf� kl_dhevgh]h�
ijhba\h^kl\Z��h^gbf�ba�kZfuo�hl\_lkl\_gguo�gZ� aZ\h^_. <kydb_�gZjmr_�
gby�� gZqbgZy� hl� g_k\h_\j_f_ggh]h� ihklmie_gby� kujv_\uo� fZl_jbZeh\� b�
]hlh\hc�rbolu�b�dhgqZy�gZjmr_gbyfb�\�l_ogheh]bb�ijb]hlh\e_gby�rbo�
lu��fh]ml�hljZablvky�gZ�jZ[hl_�kl_deh\Zj_gguo�i_q_c. DZq_kl\h�ihemqZ_�
fhc�rbolu�aZ\bkbl�hl�dZq_kl\Z�ihklZ\ey_fuo�kujv_\uo�fZl_jbZeh\. DZ�
q_kl\h�kujvy�kljh]h�dhgljhebjm_lky�ijb�ihklmie_gbb�gZ�aZ\h^�PAE�gZ�kh�
hl\_lkl\b_�bo�lj_[h\Zgbyf�=HKLh\�beb�l_ogbq_kdbo�mkeh\bc��LM�.  
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L_ogheh]bq_kdbc�ijhp_kk�ijb]hlh\e_gby�rbolu�kljhblky�gZ�hkgh�
\_� ijbgylh]h� j_p_ilZ� obfbq_kdh]h� khklZ\Z� kl_deZ. >ey� nehZl-kl_deZ�
hij_^_e_g�ke_^mxsbc�khklZ\��lZ[e. 1.2) [4]: 

LZ[ebpZ��.2 
Obfbq_kdbc�khklZ\�nehZl-kl_deZ 

SiO2 Al 2O3 CaO MgO R2O SO3 Fe 2O 3 

73,0 % 0,9 % 8,7 % 3,6 % 13,4 % 0,3 % 0,1 % 

 
<_kh\hc�khklZ\�rbolu�y\ey_lky�bkoh^guf�^ey�hj]ZgbaZpbb�ijhba�

\h^kl\Z�rbolu. GZ�ijhba\h^kl\_�mklZgZ\eb\Zxl�ihdZaZl_eb�dZq_kl\Z�rbo�
lu� k�h[hagZq_gb_f� khjlghklb� \� aZ\bkbfhklb�hl�hldehg_gbc� \_kh\h]h� kh�
klZ\Z�ohly�[u�h^gh]h�dhfihg_glZ��lZ[e. 1.3).  

LZ[ebpZ��.3 

Khjlghklv�rbolu�\�aZ\bkbfhklb�hl�hldehg_gbc�\_kh\h]h�khklZ\Z 

<ukrbc�khjl 1-c�khjl 2-c�khjl 3-c�khjl 
^h���� % ^h���� % ^h���� % ^h���� % 

 
<� p_o_� ijb]hlh\e_gby� rbolu� mklZgh\e_gh� q_luj_� ^habjh\hqgh-

kf_kbl_evgu_�ebgbb�k�mq_lhf�j_a_j\Z�gZ�kemqZc�Z\Zjbcguo�hklZgh\hd�beb�
\uiheg_gby�jZ[hl��ij_^mkfhlj_gguo�]jZnbdhf�ijhnbeZdlbq_kdbo�jZ[hl. 
Ijhba\h^kl\h� jZkkqblZgh� gZ� ijb]hlh\e_gb_� \ukhdhdZq_kl\_gghc�rbolu�
^ey�nehZl-ebgbc�\�h[t_f_�^h� ����� l�\�kmldb�gZ� lj_o�ebgbyo. <k_� ljZgk�
ihjlgu_� ihlhdb� b� ^habjh\hqgh–kf_kbl_evgu_� ebgbb� fZdkbfZevgh� Z\lh�
fZlbabjh\Zgu�gZ�hkgh\_�:KMLI�rbolu.  

:\lhfZlbabjh\ZggZy� kbkl_fZ� khklhbl� ba� ^\mo� ih^kbkl_f�� Z\lhfZ�
lbq_kdhc�kbkl_fu�mijZ\e_gby�q_lujvfy�^habjh\hqgh-kf_kbl_evgufb eb�
gbyfb� �:KM� >KE�� b� Z\lhfZlbq_kdhc� kbkl_fu� mijZ\e_gby� ihlhqgh–
ljZgkihjlgufb�ebgbyfb��:KMLI�ILE�.  

JZ[hqbf� f_klhf� hi_jZlhjZ� –� l_ogheh]Z� y\ey_lky� p_gljZevguc�
imgdl�mijZ\e_gby. Hg�hkgZs_g�ki_pbZebabjh\Zgguf�imevlhf�mijZ\e_gby�
k�mklZgh\e_gguf�gZ�g_f�dexqZfb�\u[hjZ�j_`bfZ�jZ[hlu�dZ`^hc�ih^kbk�
l_fu�:KM�>KE�b�:KM�ILE��bg^bdZlhjZfb�k\_lh\hc�Z\Zjbcghc�kb]gZeb�
aZpbb��i_jkhgZevgufb�W<F�>KE�b�ILE��fg_fhko_fZfb�>KE�b�ILE��f_�
klghc�k\yavx�b�l_e_nhghf.  
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Hi_jZlhj� PIM� \� kbkl_f_� :KMLI� y\ey_lky� ]eZ\guf� ^bjb`_jhf�
l_ogheh]bq_kdh]h�ijhp_kkZ. <�kemqZ_�\hagbdgh\_gby�ex[hc�Z\Zjbcghc�kb�
lmZpbb�gZ�ebgbb�^habjh\Zgby�beb�ebgbb�kf_rb\Zgby�hi_jZlhj�ijbgbfZ_l�
f_ju� ih� \hkklZgh\e_gbx� ghjfZevgh]h� pbdeZ� jZ[hlu� l_ogheh]bq_kdh]h�
h[hjm^h\Zgby.  

Ijb�jZ[hl_�\�mkeh\byo�:KMLI�rbolu�fh]ml�\hagbdgmlv�gZjmr_�
gby��k\yaZggu_�k�hrb[dZfb�\�jZ[hl_�hi_jZlhjZ�PIM��kh�k[hyfb�\�kbkl_f_�
Z\lhfZlbdb�beb�\ua\Zggu_�ihehfdhc�h[hjm^h\Zgby. Ihwlhfm�ih^]hlh\d_�
h[kem`b\Zxs_]h� i_jkhgZeZ� b� kh[ex^_gbx� ]jZnbdZ� IIJ� h[hjm^h\Zgby�
m^_ey_lky�kZfh_�k_jv_agh_�\gbfZgb_.  

GZ�jZ[hqbo�f_klZo�jmdh\h^bl_e_c�p_oZ�mklZgh\e_gu�i_jkhgZevgu_�
dhfivxl_ju�� iha\heyxsb_� gZ[ex^Zlv� b� mijZ\eylv� oh^hf� l_ogheh]bq_�
kdh]h�ijhp_kkZ.  

;hevrbgkl\h�ijbqbg�\hagbdgh\_gby�ihjhdh\�kl_dehfZkku�djh_lky�
\�^\mo�ijhba\h^kl\_gguo�nZaZo��ih^]hlh\dZ�rbolu�b�ijhp_kk�\Zjdb�kl_d�
eZ. Bkoh^y�ba�wlbo�khh[jZ`_gbc��ijb]hlh\e_gbx�rbolu�m^_ey_lky�k_jv_a�
gh_�\gbfZgb_. Ijb�wlhf�kh[ex^Zxlky�ke_^mxsb_�ijZ\beZ� 

���bkihevah\Zlv�lhevdh�ijb]h^gu_�kujv_\u_�fZl_jbZeu� 
2) kh[ex^Zlv�aZ^Zggu_�a_jgh\hc�khklZ\�b�\eZ`ghklv�\k_o�kujv_�

\uo�fZl_jbZeh\� 
3��kh[ex^Zlv�lhqghklv�\a\_rb\Zgby�dZ`^h]h�dhfihg_glZ� 
���ijhba\h^blv�kf_rb\Zgb_�^h�hilbfZevghc�h^ghjh^ghklb�rbolu� 
���kh[ex^Zlv�hilbfZevgh_�m\eZ`g_gb_�rbolu� 
���ij_^mij_`^Zlv�jZkkeZb\Zgb_�rbolu� 
��� kbkl_fZlbq_kdb�ijhba\h^blv� dhgljhev� dZq_kl\Z�rbolu� eZ[hjZ�

lhjgufb�wdkij_kk-f_lh^Zfb.  
Ijhba\h^kl\h�rbolu� \� qZklb� ijhfure_gghc� kZgblZjbb� y\ey_lky�

g_[eZ]hijbylguf� \� k\yab� k� ih\ur_gguf� iue_\u^_e_gb_f� gZ� jZ[hqbo�
mqZkldZo�b�\�Zlfhkn_jm. <�p_eyo�kh[ex^_gby�wdheh]bq_kdbo�ghjf�ih�iu�
e_\uf� \u[jhkZf� \� ihf_s_gb_� b� Zlfhkn_jm� p_o� h[hjm^m_lky kbkl_fZfb�
ZkibjZpbb�b�\_glbeypbb.  

DZj^bgZevgh� baf_gbebkv� aZ� ihke_^gb_� ]h^u� gZ� aZ\h^_� l_ogbdZ�
kl_deh\Zj_gby��dhlhjZy�jZa\b\ZeZkv�ih�imlb�nbabq_kdhc�b�obfbq_kdhc�Zd�
lb\baZpbb�jZkieZ\Z�kl_deZ��bgl_gkbnbdZpbb�ijhp_kkh\�l_ieh-�b�fZkkhh[�
f_gZ�� j_ZebaZpbb� dhgkljmdlb\guo� mkh\_jr_gkl\h\Zgbc� b� kh\_jr_gkl\h�
\Zgbb�l_ogheh]bq_kdbo�j_`bfh\ b�khklZ\h\�kujvy�^ey�\Zgguo�i_q_c.  
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<�dhgkljmdpbb�b�j_fhgl_�kl_deh\Zj_gghc�i_qb�bkihevah\Zebkv�gh�
\u_��i_j_^h\u_�\�fbjh\hc�ijZdlbd_� l_ogbq_kdb_�j_r_gby��iha\heyxsb_�
ijh^eblv� f_`j_fhglguc� i_jbh^� wdkiemZlZpbb� kl_deh\Zj_gguo� i_q_c��
kgbablv�ljm^haZljZlu�ijb�j_fhgl_�i_qb��ih\ukblv�bgl_gkb\ghklv�ijhp_k�
kZ�\Zjdb�b�dZq_kl\Z�kl_deZ��khdjZlblv�\j_^gu_�\u[jhku�\�Zlfhkn_jm�>�@.  

Ijbf_g_gb_� kbkl_fu� [Zj[hlZ`Z� Zahlhf� iha\hebeh� mkdhjblv� ijh�
p_kk�\Zjdb�b�]hfh]_gbaZpbb�kl_dehfZkku��ih\ukblv�dZq_kl\h�kl_deZ.  

I_j_f_rb\Zgb_�kl_deZ�k�ihfhsvx�f_rZedb��mklZgh\e_gghc�\�i_�
j_`bf_�i_qb��mkdhjbeh�ijhp_kk�\ujZ\gb\Zgby�l_fi_jZlmj�\�kehyo�kl_deh�
fZkku��memqrbeh�h^ghjh^ghklv�kl_deZ.  

IhegZy� b� lsZl_evgZy� l_iehbaheypby� k\h^Z� kl_deh\Zj_gghc� i_qb��
]hj_ehd�b�j_]_g_jZlhjh\�iha\hebeZ�ih\ukblv�klZ[bevghklv�l_ieh\h]h�j_�
`bfZ�i_qb��agZqbl_evgh�kgbablv�aZljZlu�l_ieh\hc�wg_j]bb.  

Ijb�j_fhgl_� kl_deh\Zj_gghc�i_qb�ijbf_gyeZkv�gh\Zy� l_ogheh]by�
k[hjdb� we_f_glh\� i_qb�� mkh\_jr_gkl\h\Zgu� dhgkljmdpbb� hl^_evguo� hl�
\_lkl\_gguo�maeh\�i_qb. <�i_jbh^�oheh^gh]h�j_fhglZ�bkihevah\Zebkv�jy^�
gh\uo�l_ogbq_kdbo�j_r_gbc.  

�L_ogheh]bq_kdbc�j_`bf�\Zjdb�kl_deZ \dexqZ_l�\�k_[y�>�@� 
���l_ieh\hc�j_`bf�ih�^ebg_�i_qb� 
���]b^jZ\ebq_kdbc�j_`bf�i_qb� 
���l_fi_jZlmjguc�j_`bf�ih�^ebg_�i_qb�^h�ahgu�nhjfh\Zgby.  
Ih^^_j`Zgb_� ihklhygkl\Z� ]eZ\guo� iZjZf_ljh\� l_ogheh]bq_kdh]h�

ijhp_kkZ�h[_ki_qb\Z_l�obfbq_kdmx�b�l_jfbq_kdmx�h^ghjh^ghklv�kl_deh�
fZkku� b� g_h[oh^bfmx� l_fi_jZlmjm�nhjfh\Zgby. <Z`gufb� iZjZf_ljZfb�
ijhp_kkZ�\Zjdb�kl_deZ�y\eyxlky� 

���mjh\_gv�kl_dehfZkku�b�__�kmlhqguc�kt_f� 
���khhlghr_gb_�rbolu�b�[hy� 
���^Z\e_gb_�\�ihehklb�i_qb�b�jZaj_`_gb_ \�j_]_g_jZlhjZo�b�[hjh\Zo� 
��� l_fi_jZlmjZ� \h� \k_o� lhqdZo� \Zjhqgh]h� [Zkk_cgZ�� klm^hqghc� b�

\ujZ[hlhqghc�qZkl_c��\�]Zah\hc�ihehklb�i_qb�b�kl_dehfZkk_� 
���l_fi_jZlmjZ�j_]_g_jZlhjh\� 
���khhlghr_gb_�lhieb\Z�b�\ha^moZ.  
L_ieh\hc�j_`bf�kl_deh\Zj_gghc�i_qb�oZjZdl_jbamxl� 
• jZkij_^_e_gb_�lhieb\Z�ih�]hj_edZf�beb�hlghkbl_evgu_�l_ieh�

\u_�gZ]jmadb�]hj_ehd�ih�^ebg_�i_qb� 
• h[sbc�b�m^_evguc�jZkoh^�lhieb\Z�\�i_qb� 



=eZ\Z����Ihgylb_�dZq_kl\Z�b�mijZ\e_gby�dZq_kl\hf 34 

• khhlghr_gb_�lhieb\Z�b�\ha^moZ�\�i_qb�b�j_`bf�_]h�baf_g_gby�
gZ�dZ`^hc�]hj_ed_�ih�^ebg_�i_qb� 

• l_ieh\h_�gZijy`_gb_�\Zjhqgh]h�[Zkk_cgZ�b�gZ^�ahghc�\Zjdb.  
�>ey�jZ[hlu�i_qb�k�\ukhdhc�ijhba\h^bl_evghklvx�b�ihemq_gby�dZ�

q_kl\_gghc�kl_dehfZkku�g_h[oh^bfh�klj_fblvky�d�gZeZ^d_�l_ieh\h]h�j_�
`bfZ�\�ijhp_kk_�imkdZ�i_qb�k�iZjZf_ljZfb��mdZaZggufb�\�lZ[e. 1.4 

 
LZ[ebpZ��.4 

Hlghkbl_evgZy�l_ieh\Zy�gZ]jmadZ�]hj_ehd�ih�^ebg_�i_qb 

=hj_edb 1-y 2-y 3-y 4-y 5-y 6-y 7-y 

GZ]jmadZ� 
% 

15-18 16-19 17-22 19-24 12-18 5-12 0-7 

 
Djhf_�l_iehl_ogbq_kdbo�ihdZaZl_e_c�\Z`gh_�agZq_gb_�bf__l�\bam�

Zevguc�dhgljhev�aZ�\g_rgbf�\b^hf�nZd_eh\��nbdkbjm_lky�kbff_ljby�bo�
jZkiheh`_gby�hlghkbl_evgh�hkb� ]hj_ehd��kl_i_gv�m^Ze_gghklb�nZd_eZ�hl�
h]g_mihjh\�\e_lZ�]hj_ehd��i_j_e_lu�nZd_eZ��aZ\boj_gby�nZd_eZ�\�klhjhgm�
k\h^Z�b�kl_i_gv�m^Ze_gghklb�_]h�hl�k\h^Z.  

Dhjj_dlbjh\dm� l_ieh\h]h� j_`bfZ� i_qb� ijh\h^yl� ijb� \j_f_gghf�
kgb`_gbb�ijhba\h^bl_evghklb�i_qb�^ey�khojZg_gby�h[s_]h�l_ieh\h]h�[Z�
eZgkZ�b� \� Z\Zjbcguo� kblmZpbyo�� dh]^Z� \�i_qv� aZ]jm`Z_lky� lhevdh�rbolZ�
beb�lhevdh�[hc.  

=b^jZ\ebq_kdbc�j_`bf�i_qb�\dexqZ_l�]jmiim�l_ogheh]bq_kdbo�iZ�
jZf_ljh\��hij_^_eyxsbo�mkeh\by�w\ZdmZpbb�ba�i_qb�^ufh\uo�]Zah\�b�ih�
klmie_gby�\�g__�\ha^moZ�^ey�ijhp_kkZ�]hj_gby. Hl�khhlghr_gby�wlbo�nZd�
lhjh\�aZ\bkbl�^Z\e_gb_�\�]Zah\hc�ihehklb�i_qb��iheghlZ�k]hjZgby�lhieb�
\Z�� hl^ZqZ� l_ieZ� hl� nZd_eZ. H[t_f� ih^Z\Z_fh]h� \ha^moZ� j_]mebjm_lky� k�
ihfhsvx�k_dpbhgguo�rb[_jh\.  

HilbfZevguf�kqblZ_lky�dhwnnbpb_gl�ba[uldZ�\ha^moZ������– 1,10. 
>himkdZ_lky�m\_ebq_gb_�wlh]h�dhwnnbpb_glZ�ih�^ebg_�i_qb�^ey�h[_ki_q_�
gby�hdbkebl_evghc�]Zah\hc�kj_^u�\�ahg_�hldjulh]h�a_jdZeZ�kl_dehfZkku��
ihwlhfm� kj_^gyy� \_ebqbgZ� wlh]h� dhwnnbpb_glZ� hdZau\Z_lky� \ur_� hilb�
fZevghc��lZ[e. 1.5).  
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LZ[ebpZ��.5 

Dhwnnbpb_gl�ba[uldZ�\ha^moZ�gZ�]hj_edZo�ih�^ebg_�i_qb 

=hj_edb 1-y 2-y 3-y 4-y 5-y 6-y 7-y 
Kj_^gbc�

gZ�i_qv 

Dhwnnbpb_gl�

ba[uldZ 
1-

1,35 
1-

1,25 
1,05-
1,25 

1,05-
1,35 

1,3-
1,5 

1,4-
1,8 

1,4-
2,0 

1,0-1,8 

 
<�^hklZlhqghc�kl_i_gb�]_jf_lbabjh\ZggZy�i_qv�k�ihdjulb_f�\k_o�

ih\_joghkl_c� ]hj_ehd� b� j_dmi_jZlhjh\� ]Zahiehlgufb� h[fZadZfb� bf__l�

klZ[bevguc� ijhp_kk� ]hj_gby�� ^Z\e_gby� \� ]Zah\hf� ijhkljZgkl\_�� iheh`_�

gby� ahgu� \Zjdb� b�� ke_^h\Zl_evgh�� l_fi_jZlmjm� \ujZ[hlhqgh]h� ihlhdZ�

kl_dehfZkku.  
<Z`ghc� dZq_kl\_gghc� oZjZdl_jbklbdhc� ]b^jZ\ebq_kdh]h� j_`bfZ�

i_qb�y\ey_lky� keZ[h_�\u[b\Zgb_�nZd_eZ�ba�i_qb��qlh� k\b^_l_evkl\m_l�h[�

ba[uld_� ^Z\e_gby� \� ihehklb� i_qb� ih� hlghr_gbx� d� Zlfhkn_j_� p_oZ. GZ�
[ex^_gb_�aZ�\u[b\Zgb_f�nZd_eZ�\_^_lky�\�g_kdhevdbo�hl\_jklbyo�\[ebab�

ahgu�\ujZ[hldb�gZ�mjh\g_�a_jdZeZ�kl_dehfZkku.  
Ihklhygkl\h� ^Z\e_gby \� ihehklb� i_qb�fh`_l� ih^^_j`b\Zlvky� Z\�

lhfZlbq_kdbfb�j_]meylhjZfb�ijb�^hklZlhqgh�iheghc� ]_jf_lbaZpbb� ]Zah�

\hc�ihehklb�i_qb��hkh[_ggh�klm^hqghc�qZklb�b�\ujZ[hlhqguo�dZgZeh\.  
�JZaj_`_gb_�m�rb[_jZ�^ufh\hc�ljm[u�bf__l�\Z`gh_�agZq_gb_�^ey�

h[_ki_q_gby� ghjfZevghc� jZ[hlu� i_qb. <_ebqbgZ� jZaj_`_gby�f_gy_lky� \�
aZ\bkbfhklb� hl� ^Z\e_gby� ]Zah\� \� \Zgghc� i_qb� b� khijhlb\e_gby� ^ufh-
\ha^mrgh]h�ljZdlZ. Ijb�j_adhf�baf_g_gbb�jZaj_`_gby ke_^m_l�ijh\_jblv�
khklhygb_�^ufh-\ha^mrgh]h�ljZdlZ.  

L_fi_jZlmjZ� kl_dehfZkku� b� l_fi_jZlmjguc� j_`bf� \� \_jog_f�

kljh_gbb�i_qb�y\eyxlky�blh]hf�hj]Zgbah\Zggh]h�\�i_qb�ijhp_kkZ�]hj_gby�

b� keh`b\r_]hky� l_ieh\h]h� [ZeZgkZ� f_`^m� ijhba\h^bl_evghklvx� i_qb� b�

jZkoh^hf�lhieb\Z.  
Kms_kl\_ggh_�agZq_gb_�bf__l�l_fi_jZlmjguc�j_`bf�kl_dehfZkku. 

<�hij_^_e_gguo�k_q_gbyo�ih�^ebg_�kl_deh\Zj_gghc�i_qb�^he`gZ�ih^^_j�

`b\Zlvky�ihklhyggZy�\h�\j_f_gb�aZ^ZggZy�l_fi_jZlmjZ. Baf_g_gby�l_fi_�
jZlmju�kl_dehfZkku�hdZau\Zxl�agZqbl_evgh_�\ebygb_�gZ�ijhp_kk�nhjfh�
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\Zgby� b� dZq_kl\h� kl_dehfZkku. Ihwlhfm� j_dhf_g^m_lky� khklZ\eylv� dhg�
ljhevgmx� dZjlm� l_dms_]h� gZ[ex^_gby� aZ� l_iehl_ogbq_kdbf� j_`bfhf� b�

ZgZebabjh\Zlv�ijhbkoh^ysb_�baf_g_gby��lZ[e. 1.6).  
LZ[ebpZ��.6 

DhgljhevgZy�dZjlZ�l_iehl_ogbq_kdh]h�j_`bfZ�i_qb 

J��l�kf.  100 110 120 130 140 150 ��l�kf.  
Lkj, 

0K 1190 1195 1200 1205 1210 1215 ±50K 

L1, 
0K 1135 1140 1145 1150 1155 1160 ±100K 

 
H[hagZq_gby�� 
J�–�ijhba\h^bl_evghklv�i_qb�ih�kt_fm�kl_dehfZkku�\�kf_gm��l/kf� 
Lkj�–�kj_^gyy�l_fi_jZlmjZ�^gZ�\Zgghc�i_qb��jZkkqblZggZy�ih�ihdZaZgbyf�
lj_o�l_jfhiZj��mklZgh\e_gguo�^h�i_j\hc�iZju�]hj_ehd��f_`^m�lj_lv_c�b�
q_l\_jlhc�iZjZfb�]hj_ehd��aZ�k_^vfhc�iZjhc�]hj_ehd��0K� 
L1 –�l_fi_jZlmjZ�^gZ�^h�i_j\hc�iZju�]hj_ehd� 

0K.  
IjZdlbdhc� mklZgh\e_gu� lj_[h\Zgby� d� l_fi_jZlmjghfm� j_`bfm� \�

\_jog_f�kljh_gbb�i_qb�ijb�ijhba\h^kl\_�ebklh\h]h�kl_deZ�>�@� 

• l_fi_jZlmjguc�j_`bf�^he`_g�h[_ki_qb\Zlv�kj_^gbc�mjh\_gv�
l_fi_jZlmju�g_�gb`_������– 1470 0K�b�mjh\_gv�fZdkbfZevguo�l_fi_jZlmj�
g_�\ur_������– 1590 0K�b�g_�gb`_������0K� 

• h[_ki_qblv�ijhly`_gghklv� ahgu�\Zjdb� �� %�hl�^ebgu�\Zjhq�
gh]h�[Zkk_cgZ� 

• h[eZklv� fZdkbfZevguo� l_fi_jZlmj� ^he`gZ� gZoh^blvky� ijb�
f_jgh�\�k_j_^bg_�\Zjhqgh]h�[Zkk_cgZ�ih�_]h�^ebg_� 

• ihke_� ahgu� fZdkbfZevguo� l_fi_jZlmj� g_h[oh^bfh� ba[_]Zlv�
ih\lhjgh]h�_]h�ih\ur_gby�\h�ba[_`Zgb_�imauj_c� 

• ahgZ� fZdkbfZevguo� l_fi_jZlmj� ^he`gZ� kh\iZ^Zlv� k� d\_ev�
imgdlhf��jZkiheZ]Zlvky�gZ^�dhg_qgufb�mqZkldZfb�\Zjhqghc�i_gu� 

• ieZ\gh_�kgb`_gb_�l_fi_jZlmj�hl�ahgu�bo�fZdkbfZevghc�\_eb�
qbgu�^h�ihke_^g_c�]hj_edb�^he`gh�ijhbkoh^blv�kh�kdhjhklvx���– 15 0K�f.  

<� ijhp_kk_� kl_deh\Zj_gby� g_h[oh^bfh� ihklhyggh� ke_^blv� aZ� kh�
^_j`Zgb_f�hdbkb�`_e_aZ�\�kl_dehfZkk_��dhlhjh_�hdZau\Z_l�kms_kl\_ggh_�
agZq_gb_�gZ�dZq_kl\h�kl_deZ. >ey�wlh]h�_`_^g_\gh�hlf_qZ_lky�gZ�]jZnbd_�
qbkeh�J_^hdkZ��R) [4]. Ijb�R≥�����\�kl_de_�ijbkmlkl\mxl�fhrdZ�b�imaujb��
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Z�ijb�R≥����\k_�kl_deh�b^_l�\�[jZd. Wlhl�dhgljhev�\_^_lky�ih�j_amevlZlZf�
eZ[hjZlhjguo�ZgZebah\��`_eZl_evgh�[ueh�[u�_]h�Z\lhfZlbabjh\Zlv. Qbkeh�
J_^hdkZ�aZ\bkbl�hl�dZq_kl\Z�rbolu�b�hl�khklhygby�Zlfhkn_ju�\�]Zah\hf�
ijhkljZgkl\_.  

Ihjhdb�\�kl_de_�\hagbdZxl�ih�jZaguf�ijbqbgZf. =eZ\gufb�ba�gbo�
y\eyxlky�g_h^ghjh^ghklv�rbolu��gZjmr_gb_�ijhp_kkh\�\Zjdb��hk\_le_gby�
b�hoeZ`^_gby�kl_dehfZkku��jZajmr_gb_�h]g_mihjh\��obfbq_kdh_�\aZbfh�
^_ckl\b_�kl_dehfZkku�k�h]g_mihjZfb�b�]ZaZfb�kl_deh\Zj_gghc�i_qb. Im�
aujb�b�fhrdZ��f_edb_�imaujb��y\eyxlky�^h\hevgh�jZkijhkljZg_gguf�\b�
^hf�ihjhdh\�kl_deZ. Hgb�ihjlyl�\g_rgbc�\b^�kl_dehba^_ebc��kgb`Zxl�bo�
obfbq_kdmx� b� f_oZgbq_kdmx� klhcdhklv. <hagbdgh\_gb_� ]Zahh[jZaguo�
\dexq_gbc�fh`_l�ijhbkoh^blv�ih�jZaguf�ijbqbgZf� >��@. G_ihegh_�m^Z�
e_gb_�]Zahh[jZaguo�ijh^mdlh\�jZaeh`_gby�rbolu��\lhjbqgh_�jZaeh`_gb_�
khklZ\guo�qZkl_c�kl_dehfZkku�b�\aZbfh^_ckl\b_�__�k�i_qgufb�]ZaZfb��ih�
iZ^Zgb_�\ha^moZ�\�kl_dehfZkkm��ijbkmlkl\b_�\�kl_dehfZkk_�f_lZeebq_kdh�
]h�`_e_aZ.  

Kl_deh\b^gu_�\dexq_gby�hlebqZxlky�ih�obfbq_kdhfm� khklZ\m�hl�
hkgh\ghc�fZkku�kl_deZ. Bo�gZau\Zxl�k\beyfb�b�rebjZfb. K\bev�b�rebju�
g_[eZ]hijbylgh� \ebyxl�gZ�hilbq_kdb_� k\hckl\Z� kl_deZ�� aZljm^gyxl�ijh�
p_kk� hl`b]Z�� ih\urZxl� ojmidhklv� b� ihgb`Zxl� f_oZgbq_kdb_� k\hckl\Z�
ebklh\h]h�kl_deZ. IjbqbgZfb�ihy\e_gby�kl_deh\b^guo�\dexq_gbc�fh]ml�
[ulv�� g_h^ghjh^ghklv� obfbq_kdh]h�� ]jZgmehf_ljbq_kdh]h� b�fbg_jZeh]b�
q_kdh]h� khklZ\h\� kujvy�� jZkkeh_gb_� kl_dehfZkku�� g_^hklZlhqgZy� ]hfh]h�
gbaZpby� kl_dehfZkku�� jZajmr_gb_� h]g_mihjh\� deZ^db� b� jZkl\hj_gb_� \�
kl_dehfZkk_�� \ufu\Zgb_� ba� h]g_mihjh\� g_dhlhjuo� hdbkeh\� �dj_fg_a_fZ��
]ebgha_fZ���ihiZ^Zgb_�\�kl_dehfZkkm�dZi_ev�kh�k\h^Z�i_qb�b�^j.  

L\_j^u_�g_kl_deh\b^gu_�\dexq_gby� �dZfgb��ij_^klZ\eyxl�g_ijh�
ajZqgu_�h[jZah\Zgby��aZdexq_ggu_�\�lhes_�kl_deZ. Wlhl�\b^�ihjhdh\�ihj�
lbl� \g_rgbc� \b^� kl_deZ�� mom^rZ_l� hilbq_kdmx� h^ghjh^ghklv�� kgb`Z_l�
f_oZgbq_kdmx�ijhqghklv. <�aZ\bkbfhklb�hl�ijhbkoh`^_gby�dZfgb�jZa^_�
eyxlky��gZ�rbolgu_�dZfgb��g_ijh\Zj���ijh^mdlu�jZajmr_gby�h]g_mihjh\��
ijh^mdlu�djbklZeebaZpbb��jZkkl_deh\Zggu_�dZfgb�beb��jmo��. IjbqbgZfb�
\hagbdgh\_gby� dZfg_c� y\eyxlky� jZajmr_gby� h]g_mihjh\� i_q_c� \� oh^_�
\Zjdb�� gbadh_� dZq_kl\h� ih^]hlh\db�rbolu�� djbklZeebaZpby� kl_dehfZkku�
�aZ\bkbl�hl�l_fi_jZlmju�\Zjdb�b�khklZ\Z�kl_deZ���ba[ulhqghklv�kmevnZlZ�
gZljby� \�rbol_�� aZ]jyag_gb_�rbolu� ojhfhgbd_e_\ufb� fbg_jZeZfb� >����
14].  
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DZq_kl\h�kl_dehfZkku�\h�fgh]hf�aZ\bkbl�hl�klZ[bevghklb�\_^_gby�
l_ogheh]bq_kdh]h�ijhp_kkZ�\Zjdb��lZ[e. 1.7) [5]: 

LZ[ebpZ��.7 

KlZ[bevghklv�l_ogheh]bq_kdbo�iZjZf_ljh\�ijb�wdkiemZlZpbb 
kl_deh\Zj_gghc�i_qb 

Dhgljhebjm_fuc�iZjZf_lj Lhqghklv�j_]m�
ebjh\Zgby 

L_fi_jZlmjZ�ieZf_ggh]h�ijhkljZgkl\Z� 
-�\�\Zjhqghf�[Zkk_cg_ 
-�\�klm^hqghc�qZklb 

L_fi_jZlmjZ�kl_dehfZkku� 
-�\�ahg_�\Zjdb 
-�\�\Zjhqghf�[Zkk_cg_ 
-�\�klm^hqghc�qZklb 
-�\�\ujZ[hlhqghc�qZklb 

JZkoh^�]ZaZ� 
-�h[sbc 
-�ih ]hj_edZf 

>Z\e_gb_�\�ihehklb�i_qb 
Mjh\_gv�kl_dehfZkku 
Dhwnnbpb_gl�ba[uldZ�\ha^moZ 
JZaj_`_gb_ 

 
±20 0K 
±5 0K 

 
±15 0K 
±10 0K 
±5 0K 
±2 0K 

 
����f3

�q 
����f3

�q 
�����IZ 
������ff 

±0,1 
�����IZ 

 
KlZ[bevghklv�l_ieh\h]h��]b^jZ\ebq_kdh]h�b�l_fi_jZlmjgh]h�j_`b�

fh\�jZ[hlu�i_qb�aZ\bkyl�hl�mjh\gy�Z\lhfZlbaZpbb�dhgljhey�b�mijZ\e_gby�
wlbfb� ijhp_kkZfb. GZ� aZ\h^_� wlZ� aZ^ZqZ� j_rZ_lky� k� ihfhsvx� :KMLI�
kl_deh\Zj_gby. KlZ[bebaZpby�j_`bfguo�i_j_f_gguo�k�ihfhsv�Z\lhfZlb�
q_kdbo�j_]meylhjh\��l_ogheh]bq_kdbc�dhgljhev�j_`bfZ�\Zjdb�k�ihfhsvx�
kbkl_fu�fhgblhjbg]Z�PI��klZlbklbq_kdbc�ZgZeba�b�j_]mebjh\Zgb_�ijhp_k�
kZ� \Zjdb� k� ihfhsvx� kbkl_fu� ih^^_j`db� ijbgylby� j_r_gbc� ©L_ogheh]�
kl_dhevgh]h�ijhba\h^kl\Z» h[_ki_qb\Zxl�\Zjdm�kl_deZ�\ukhdh]h�dZq_kl\Z�>��@. 

GZ�aZ\h^_�jZajZ[hlZg�b�\g_^j_g�\�ijhba\h^kl\h�gh\uc�khklZ\�rbo�
lu��\�dhlhjhf�kh^_j`Zgb_�kmevnZlZ�gZljby�kgb`_gh�ihqlb�\�^\Z�jZaZ�^h�
fbgbfZevgh� g_h[oh^bfh]h� dhebq_kl\Z�� lj_[m_fh]h� ^ey� hk\_le_gby� kl_d�
ehfZkku�>�@. Khhl\_lkl\_ggh�kgb`_gh�b�kh^_j`Zgb_�\hkklZgh\bl_ey-m]ey. 
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Ijb� wlhf� hdbkebl_evgh-\hkklZgh\bl_evguc� ihl_gpbZe� rbolu� hklZeky�
ij_`gbf. <� khklZ\_� kl_deZ� kgbabehkv� kh^_j`Zgb_� k_jgbklh]h� Zg]b^jb^Z�
SO3. AZ�kq_l�kgb`_gby�\�kl_de_�k_jgbklh]h�Zg]b^jb^Z�mf_gvrbeZkv�\_jh�
ylghklv� h[jZah\Zgby� \h� nehZl-\Zgg_� kmevnb^Z� heh\Z� SnS�� y\eyxs_]hky�
bklhqgbdhf�ihjhdh\�gZ�nehZl-kl_de_. Kgb`_gb_�kh^_j`Zgby�kmevnZlZ�gZ�
ljby�\�rbol_�iha\hebeh�agZqbl_evgh�kgbablv�\u[jhku�\j_^gh]h�k_jgbklh�
]h�]ZaZ�\�Zlfhkn_jm��mf_gvrblv�aZkhj_gb_�gZkZ^hd�j_]_g_jZlhjh\�\ke_^kl�
\b_ iue_mghkZ�kmevnZlZ��kgbablv�jZat_^Zgb_�h]g_mihjh\.  

GZ�;hjkdhf�kl_dhevghf�aZ\h^_�wdkiemZlbjmxlky�^\_�\Zggu_�k_fb�
]hj_ehqgu_� kl_deh\Zj_ggu_� i_qb� ijhba\h^bl_evghklvx� hl� ���� ^h� ����
lhgg� kl_dehfZkku� \� kmldb. M^_evgu_�fZdkbfZevgu_� kt_fu� kl_dehfZkku�
khklZ\eyxl�����–�����lhggu�k���f2

�\Zjhqghc�iehsZ^b�\�kmldb�ijb�dhwnnb�
pb_gl_�bkihevah\Zgby�__����.  

Ba�\ujZ[hlhqghc�qZklb�\Zgghc�i_qb�kl_dehfZkkZ�ih�\ujZ[hlhqgh�
fm�dZgZem�b�keb\ghfm�mkljhckl\m�ihklmiZ_l�\h�nehZl-\Zggm�k�jZkieZ\e_g�
guf�heh\hf��]^_�hkms_kl\ey_lky�ijhp_kk�nhjfh\Zgby�b�hoeZ`^_gby�e_glu�
^h� l_fi_jZlmju��k�dhlhjhc�hgZ�\uoh^bl�ba�\Zggu�b�ihklmiZ_l�\�e_j�^ey�
hl`b]Z. L_fi_jZlmjZ�kl_dehfZkku��ihklmiZxs_c�\�dZgZe��klZ[bebabjm_lky�
kbkl_fhc� Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�gZ�mjh\g_� ����0K� k� lhqghklvx�
±1 0K�aZ�kq_l�baf_g_gby�jZkoh^Z�\ha^moZ��ih^Z\Z_fh]h�\�klm^hqgmx�qZklv�
\Zgghc�i_qb�>�@.  

Ijbf_gyxlky� ^\Z� kihkh[Z� ihemq_gby� e_glu� kl_deZ� gZ� jZkieZ\_�
heh\Z��f_lh^�ijyfh]h�\uly]b\Zgby�^ey�ihemq_gby�kl_deZ�lhesbghc���b���
ff�b�f_lh^�^hihegbl_evgh]h�ijyfh]h�\uly]b\Zgby�^ey�ihemq_gby�kl_deZ�
lhesbghc�^h���ff.  

Ijb�ijyfhf�\uly]b\Zgbb�kl_dehfZkkZ�gZoh^blky�ih^�\ha^_ckl\b_f�
lhevdh�lygms_c�kbeu�e_jZ. Ijb�ihemq_gbb�kl_deZ�lhesbghc�f_g__���ff�\�
^hiheg_gb_� d� lygms_c� kbe_� e_jZ�ijbf_gyxlky�g_kdhevdh�iZj�[hjlhnhj�
fmxsbo�fZrbg�� kha^Zxsbo� ihi_j_qgu_� jZkly]b\Zxsb_� mkbeby. <Zjvb�
jmy� kdhjhklyfb� e_jZ�� [hjlhnhjfmxsbo� fZrbg�� baf_gyy� ih^Zqm� kl_deh�
fZkku�� ihemqZxl� jZaebqgmx� lhesbgm� e_glu� kl_deZ. JZ[hlZ� [hjlhnhj�
fmxsbo� fZrbg� h[_ki_qb\Z_l� mki_rgh_� \_^_gb_� l_ogheh]bq_kdh]h� ijh�
p_kkZ��ihwlhfm�\�__�dhgkljmdpbb�ij_^mkfhlj_gh�^m[ebjh\Zgb_�ijb\h^guo�
kbkl_f�^ey�bkdexq_gby�Z\Zjbcguo�hklZgh\hd.  
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GZijZ\e_gb_�^\b`_gby�e_glu� kl_deZ� \h�nehZl-\Zgg_�nbdkbjm_lky�
h]jZgbqbl_eyfb�b� lhedZl_eyfb�� dhlhju_�ij_iylkl\mxl� kf_s_gbx� e_glu�
hlghkbl_evgh�ijh^hevghc�hkb�\Zggu.  

Ijhp_kk�nhjfh\Zgby�e_glu�kl_deZ�\h�nehZl-\Zgg_ ijhoh^bl�\� aZ�
sblghc�Zlfhkn_j_. Ba\_klgh��qlh�heh\h�\�jZkieZ\e_gghf�khklhygbb�e_]dh�
hdbkey_lky� k�h[jZah\Zgb_f�hdbkghc�ie_gdb��dhlhjZy�\klmiZ_l�\�j_Zdpbx�
kh�kl_dehf. Qlh[u�wlh]h�ba[_`Zlv��nehZl-\ZggZ�bahebjh\ZgZ�hl�hdjm`Zx�
s_c�kj_^u��Z�\gmlj_gg__�ijhkljZgkl\h�aZiheg_gh�]ZaZfb�aZsblghc�Zlfh�
kn_ju��dhlhju_�ij_iylkl\mxl�hdbke_gbx�heh\Z. <�khklZ\�aZsblghc�Zlfh�
kn_ju�\oh^yl�Zahl�b�\h^hjh^�\�dhebq_kl\_�hl� ��^h� �� %. :ahl� aZsblghc�
Zlfhkn_ju�ij_iylkl\m_l�l_q_gbx�hdbkebl_evguo�j_Zdpbc��Z�\h^hjh^�\hk�
klZgZ\eb\Z_l�hdbkeu. Ba[ulhqgh_�^Z\e_gb_�aZsblghc�Zlfhkn_ju���–���ff�
\h^. kl. ij_iylkl\m_l� ihiZ^Zgbx� hdjm`Zxs_]h� \ha^moZ. Lj_[m_fZy� aZ�
sblgZy� Zlfhkn_jZ� \h�nehZl-\Zgg_� \u^_j`b\Z_lky� Z\lhfZlbq_kdbf� j_]m�
ebjh\Zgb_f�khhlghr_gby�jZkoh^h\�ZahlZ�b�\h^hjh^Z�b�^Z\e_gby�aZsblghc�
Zlfhkn_ju.  

Lj_[h\Zgby� d� qbklhl_� ]Zah\� aZsblghc� Zlfhkn_ju� hq_gv� \ukhdb_. 
:ahl�g_�^he`_g�bf_lv�ijbf_k_c�dbkehjh^Z�[he__������� %. LZdhc�`_�qbk�
lhlu�ih�hlghr_gbx�d�dbkehjh^m�^he`_g�[ulv�b�\h^hjh^. <eZ`ghklv�]Zah\�
^he`gZ�khhl\_lkl\h\Zlv�lhqd_�jhku�-50 -70 0K.  

K�ihfhsvx�gZ\_kguo�\h^hhoeZ`^Z_fuo�oheh^bevgbdh\�h[_ki_qb�
\Z_lky�ih\ur_gb_�\yadhklb�e_glu�kl_deZ�\�ahg_�jZkly]b\Zxs_]h�^_ckl\by�
[hjlhnhjfmxsbo� jhebdh\� b� m� \uoh^gh]h� dhgpZ� \Zggu. Oheh^bevgbdb�
jZaf_sZxlky�ihi_j_d�\Zggu�gZ�jZkklhygbb����–����ff�gZ^�ih\_joghklvx�
kl_deZ. Ijbf_gyxlky�oheh^bevgbdb�^\mo�lbih\��k�jZ\ghf_jguf�ihi_j_q�
guf�k_q_gb_f�b�k�m\_ebq_gghc�\�kj_^g_c�qZklb�hoeZ`^Zxs_c�ih\_jogh�
klvx. Dhebq_kl\h� oheh^bevgbdh\� ih^[bjZ_lky� \� aZ\bkbfhklb� hl� lj_[m_�
fhc�iehsZ^b�hoeZ`^_gby.  

<�Zlfhkn_j_�\Zggu�kh^_j`Zlky�e_lmqb_�dhfihg_glu�hdbkeh\�heh�
\Z�� dhlhju_� dhg^_gkbjmxlky� gZ� oheh^bevgbd_� b� [ebadh� jZkiheh`_gguo�
mqZkldZo� k\h^Z�� h[jZamy� hleh`_gby. Ih�f_j_� gZdhie_gby� wlb� hleh`_gby�
gZqbgZxl�iZ^Zlv�gZ�ih\_joghklv�kl_deZ��h[jZamy�ihjhdb. Wlh�lj_[m_l�ijh�
\_^_gby�i_jbh^bq_kdhc�qbkldb�k\h^Z�b�oheh^bevgbdh\.  

<�oh^_�nehZl-ijhp_kkZ�[u\Zxl�kemqZb��dh]^Z�kl_dehfZkkZ��jZkl_dZ�
ykv�ih�ih\_joghklb�heh\Z��^hklb]Z_l kl_ghd�[Zkk_cgZ�b�ijbebiZ_l�d�gbf. 
Wlh�gZebir__�kl_deh�^he`gh�m^Zeylvky�\jmqgmx�\h�ba[_`Zgb_�gZjmr_gby�
ijhp_kkZ�nhjfh\Zgby.  
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>ey�ghjfZevgh]h�\_^_gby�l_ogheh]bq_kdh]h�ijhp_kkZ�nhjfh\Zgby�
e_glu�kl_deZ�g_h[oh^bfh�\_klb�ihklhygguc�dhgljhev�b�j_]bkljZpbx�l_f�
i_jZlmj�� khklhygby� ]Zah\� aZsblghc� Zlfhkn_ju�� nbdkbjh\Zlv� iZjZf_lju�
e_glu� kl_deZ�b� __�iheh`_gb_. Wlm�nmgdpbx�\uihegy_l� kbkl_fZ�fhgblh�
jbg]Z�PI �lZ[e. 1.8).  

LZ[ebpZ��.8 

KlZ[bevghklv�l_ogheh]bq_kdbo�iZjZf_ljh\ 
ijb�wdkiemZlZpbb�nehZl-\Zggu 

Dhgljhebjm_fuc�iZjZf_lj Lhqghklv�\u^_j�
`b\Zgby 

L_fi_jZlmjZ�kl_dehfZkku��ihklmiZxs_c�\h�nehZl-\Zggm
L_fi_jZlmjZ�heh\Z�\�ijhe_lZo 
L_fi_jZlmjZ�e_glu�kl_deZ�gZ�\uoh^_�ba�nehZl-\Zggu 
L_fi_jZlmjZ ih\_joghklb�^gZ�dh`moZ�\Zggu 
L_fi_jZlmjZ�\�ijhkljZgkl\_�f_`^m�\_jogbf�f_lZe�
ebq_kdbf b�ih^\_kguf�d_jZfbq_dbf�k\h^Zfb�k\h^Z� 
Dhgljhev�aZsblghc�Zlfhkn_ju� 

-�^Z\e_gby�\h�nehZl-\Zgg_ 
-�jZkoh^Z 
-�\eZ`ghklb�]Zah\�g_�[he__��lhqdZ�jhku 

Dhgljhev�rbjbgu�b�iheh`_gby�e_glu�kl_deZ 
Dhgljhev�keb\Z�kl_dehfZkku�b�nhjfh\Zgby�e_glu�
kl_deZ 
 
Mjh\_gv�heh\Z�\�\Zgg_ 
Dhebq_kl\h�heh\Z�\�kl_de_ 

±10K 
±5 0K 
±2 0K 

g_�[he__�����0K 
g_�[he__�����0K 

 

 
±0,05 d]/kf2  

±1�f3
�q 

 –18 0K 
± 10��ff 

<bamZevguc�l_�
e_\babhgguc     
dhgljhev 

±1�ff 
±�����]/f2 

 
 

>_n_dlu�nehZl-kl_deZ�fh]ml�\hagbdZlv�ih�jZaguf�ijbqbgZf. Ijh�
gbdZxsbc� \� \Zggm� ba� hdjm`Zxs_c� Zlfhkn_ju� dbkehjh^� b� k_jZ�� \u^_�

eyxsZyky�ba�kl_deZ��\�j_amevlZl_�ijhkl_crbo�j_Zdpbc�k�heh\hf�h[jZamxl�

hdbkv�heh\Z�b�k_jgbklh_�heh\h��ij_^klZ\eyxsb_�bklhqgbdb�[hevrbgkl\Z�

ihjhdh\�nehZl-kl_deZ��dZieb�heh\Z�gZ�ih\_joghklb�kl_deZ��©oehivy» heh�
\Z��iylgZ�b�ihehku�gZ�gb`g_c�ih\_joghklb�kl_deZ� �^jhkk���[exf-wnn_dl��
f_edb_�b�djmigu_�imaujb��ihk_qdb�b�\udhedb.  
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IhdZaZl_e_f�� qm\kl\bl_evguf� d� obfbq_kdbf� mkeh\byf� \_^_gby�
ijhp_kkZ�nhjfh\Zgby�nehZl-kl_deZ��kem`bl�ih^kq_l�heh\Z��ijhgbdZxs_]h�
\�gb`gxx�ih\_joghklv�kl_deZ. Ih^kq_l�ijh\h^blky�baf_j_gb_f�oZjZdl_�
jbklbdb�ki_dljZevgh]h�baemq_gby�heh\Z��bkimkdZ_fh]h�heh\hkh^_j`Zs_c�
ih\_joghklvx�kl_deZ��\ha[m`^_gghc�j_gl]_gh\kdbfb�emqZfb�k�hij_^_e_g�
ghc�^ebghc�\hegu.  

Ijb�nhjfh\Zgbb�e_glu�kl_deZ�\�j_amevlZl_�jZagbpu�l_fi_jZlmj�ih�
rbjbg_�e_glu��ih� ]em[bg_�heh\Z��ih^�^_ckl\b_f� kbe�jZkly`_gby��^_ckl�
\mxsbo� i_ji_g^bdmeyjgh� hkb� nehZl-\Zggu�� \hagbdZxl� lZdb_� ^_n_dlu��
dZd�jZaghlhesbgghklv��ij_ju\bklu_�ebgbb��ihklhyggu_�ebgbb��hl^_evgu_�
\hegu. D�ihjhdZf nhjfh\Zgby�hlghkylky�lZd`_� >�@�hli_qZldb�\Zedh\��dh�
\Zghklv��ijbebirZy�djhrdZ.  

GZ� aZ\h^_� wdkiemZlbjmxlky� ^\_�nehZl-\Zggu� kh� ke_^mxsbfb� oZ�
jZdl_jbklbdZfb�\ujZ[Zlu\Z_fhc�e_glu�kl_deZ��lhesbgZ�e_glu���–����ff��
rbjbgZ�e_glu�^h������f��[_a�[hjlh\���jZaghlhesbgghklv�^h������ff.  

Ijhp_kk�nhjfh\Zgby�e_glu�kl_deZ�hij_^_ey_l�\_ebqbgm�b�jZkij_�
^_e_gb_�hklZlhqguo�gZijy`_gbc�ih�lhesbg_�b�rbjbg_�e_glu�kl_deZ. Ih�
ke_� lh]h� dZd� kl_deh� hlnhjfh\Zgh� \� mkeh\byo� ih\ur_gghc� l_fi_jZlmju��
_]h�hoeZ`^Zxl�^h�dhfgZlghc�l_fi_jZlmju�lZdbf�h[jZahf��qlh[u�hk\h[h�
^blv�hl�hklZlhqguo� \gmlj_ggbo�gZijy`_gbc�^ey�h[_ki_q_gby� dZq_kl\_g�
ghc�j_adb. Hl`b]�^\b`ms_cky�e_glu�ijh\h^yl \�]hjbahglZevguo�lmgg_ev�
guo�i_qZo. Hl`b]�kl_deZ�ijhl_dZ_l�\�^bZiZahg_�l_fi_jZlmj�����– 470 0K. 
Ohjhrh�hlh``_ggh_�kl_deh�y\ey_lky�hq_gv�ojmidbf. DZfgb��\dexq_gby��
heh\h�fh]ml�ijb\h^blv� d� [hx� kl_deZ� \� ahgZo� hoeZ`^_gby� ihke_� hl`b]Z.       
B��gZh[hjhl��iehoh�hlh``_ggh_�kl_deh��hq_gv�dj_idh_��b�\�hoeZ`^Zxsbo�
ahgZo�^himkdZ_l�[he__�\ukhdb_� l_jfbq_kdb_�m^Zju. H^gZdh�j_adZ� kl_deZ�
aZljm^g_gZ��ihkdhevdm�bf_xlky�kebrdhf�[hevrb_�gZijy`_gby. Ihke_�hl�
`b]Z� e_glZ�ihklmiZ_l�gZ� Z\lhfZlbabjh\Zggmx� ljZgkihjlgmx� ebgbx�� ]^_�
hkms_kl\eyxlky�j_adZ�b�jZkdjhc�gZ�aZ^Zggu_�nhjfZlu.  

GZ� aZ\h^_� wdkiemZlbjmxlky� kh\j_f_ggu_� \ukhdhijhba\h^bl_evgu_�
i_qb� hl`b]Z� g_ij_ju\gh]h� ^_ckl\by. Kdhjhklv� ^\b`_gby� e_glu� fh`_l�
^hklb]Zlv� �����f�q�ijb�rbjbg_�e_glu�^h� ����f. I_qv�hl`b]Z� khklhbl�ba�
^\mo�qZkl_c��aZdjulhc�qZklb�b�hldjulhc�>�����@. AZdjulZy�qZklv�i_qb�bf__l�
ljb�l_fi_jZlmjgu_�ahgu��:��<��K. Wlb�ahgu�\gmljb�lmgg_ey�bf_xl�k\h^h�
\u_�b�ih^h\u_�\ha^mrgu_�hoeZ`^Zxsb_�dZehjbn_jgu_�kbkl_fu��Z�lZd`_�
[hdh\u_�we_dljbq_kdb_�k\h^h\u_�gZ]j_\Zl_eb. AhgZ�:�y\ey_lky�ij_^hl`b�
]h\hc. <�g_c�hoeZ`^Z_lky�e_glZ�k�p_evx�\ujZ\gb\Zgby�b�ihgb`_gby�l_f�
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i_jZlmju�hl�����^h�����0K. <�ahg_�hl\_lkl\_ggh]h�hl`b]Z�<�kl_deh�hoeZ`�
^Z_lky�^h�l_fi_jZlmju�����0K��Z�\�ahg_�K�–�[ukljh_�hoeZ`^_gb_ ^h�����0K. 
GZ�hkgh\Zgbb�bkke_^h\Zl_evkdbo�b�hiulguo�jZ[hl�\u\_^_gZ�l_fi_jZlmj�
gZy�djb\Zy�hoeZ`^_gby�e_glu�kl_deZ�ih�ijbgpbim�©[ukljh�–�f_^e_ggh�– 
[ukljh» b�hij_^_e_gu�hkgh\gu_�l_ogheh]bq_kdb_�iZjZf_lju��dhebq_kl\h�
ahg��l_fi_jZlmjZ�\�ahgZo��kdhjhklv�i_j_f_s_gby�kl_deZ��^ebgZ�ahgu�b�kdh�
jhklv�hoeZ`^_gby�kl_deZ�\�dZ`^hc�ahg_.  

Dhgljhev� l_fi_jZlmju� \� ahgZo�hkms_kl\ey_lky� l_jfhiZjZfb��mklZ�
gh\e_ggufb�\�k\h^_�\�dhgp_�dZ`^hc�ba�ahg. L_jfhiZju jZkiheh`_gu�ih�
iylv�rlmd�ih�rbjbg_�lmgg_ey. L_fi_jZlmjZ�\�ahgZo�ih^^_j`b\Z_lky�Z\lh�
fZlbq_kdbfb�j_]meylhjZfb�iml_f�baf_g_gby�jZkoh^Z�\ha^moZ�q_j_a�dZeh�
jbn_jgu_�kbkl_fu.  

Kdhjhklv�hoeZ`^_gby�kl_deZ�\� ahg_�<�y\ey_lky�hkgh\guf�l_ogheh�
]bq_kdbf�iZjZf_ljhf�i_qb�hl`b]Z��hl�dhlhjh]h�aZ\bkbl�dhg_qgZy�\_ebqb�
gZ�hklZlhqguo�gZijy`_gbc. Ihwlhfm�ijb�wdkiemZlZpbb�i_qb�g_ij_ju\gh�
dhgljhebjm_lky�b�ih^^_j`b\Z_lky�aZ^ZggZy�kdhjhklv�hoeZ`^_gby�kl_deZ.  

GZ�hkgh\Zgbb�ijhba\h^kl\_ggh]h�hiulZ�mklZgh\e_gh��qlh�_keb�ijb�
lhesbg_� kl_deZ� �� ff� kdhjhklv� hoeZ`^_gby� \� ahg_� <� g_� ij_\urZ_l�
20 0K�fbg��lh�hklZlhqgu_�gZijy`_gby�[m^ml�\�ij_^_eZo�ghjfu�–�g_�\ur_�
���d]k�kf2. Ijb�\uiheg_gbb�wlbo�mkeh\bc�hl`b]�kl_deZ�f_gvrbo�lhesbg�
g_�\uau\Z_l�aZljm^g_gbc��l. d. g_�lj_[m_l�dhjj_dlbjh\db�l_fi_jZlmjgh]h�
j_`bfZ. Ijb�hl`b]_�kl_deZ�lhgdbo�ghfbgZeh\���-��ff���dh]^Z�m\_ebqb\Z�
_lky� kdhjhklv�^\b`_gby�e_glu� kl_deZ�b� khojZgy_lky�i_j_iZ^� l_fi_jZlmj�
ih� ahgZf�� g_ba[_`gh� m\_ebqb\Z_lky� kdhjhklv� hoeZ`^_gby� e_glu� kl_deZ. 
H^gZdh�ijb�wlhf�aZ�kq_l�f_gvr_c�lhesbgu�kl_deZ�hklZlhqgh_�gZijy`_gb_�
\�kl_de_�hklZ_lky�\�^himklbfuo�ij_^_eZo.  

>himklbfu_�ihdZaZl_eb�hl`b]Z�ijb�jZaghc�lhesbg_�kl_deZ�ijb\_�
^_gu�\�lZ[e. 1.9.  

LZ[ebpZ��.9 

>himklbfu_�hklZlhqgu_�gZijy`_gby�\�kl_de_ 

LhesbgZ�
kl_deZ��ff 

2,5 3,0 4,0 5,0 6,0 8,0 10,0 

HklZlhqgu_�
gZijy`_gby��

d]k�kf2 

 
6-7 

 
7-8 

 
9-10 

 
11-12 

 
13-14 

 
15-16 

 
18-19 
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HldjulZy�qZklv�i_qb�bf__l�iylv�l_fi_jZlmjguo�ahg��D, E, F1, F2, 
F���hoeZ`^_gb_�e_glu� kl_deZ�\_^_lky�ihlhdZfb�\ha^moZ�hl�\_glbeylhjh\�
q_j_a�ki_pbZevgh�h[hjm^h\Zggu_�mkljhckl\Z.  

<�ahg_�D�ijhl_dZ_l�ijyfh_�mkbe_ggh_�dhg\_dpbhggh_�hoeZ`^_gb_ k�
qZklbqghc�pbjdmeypb_c�\ha^moZ�k�p_evx�ihgb`_gby�l_fi_jZlmju�kl_deZ�k�
380 ^h� ���� 0K. Kbkl_fZ� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� klZ[bebabjm_l�
^Z\e_gb_�b�l_fi_jZlmjm�kf_rZggh]h�\ha^moZ��ih^Z\Z_fh]h�\�kbkl_fm�ho�
eZ`^_gby.  

<�ahg_�?�ijhbkoh^bl�_kl_kl\_ggh_�dhg\_dpbhggh_�hoeZ`^_gb_��e_g�
lZ�kl_deZ�ijhoh^bl�hldjuluc�mqZklhd�i_qb�hl`b]Z.  

<�ahg_�F��\_^_lky�ijyfh_�dhg\_dpbhggh_�hoeZ`^_gb_�e_glu�\_glb�
eylhjguf� \ha^mohf� q_j_a� ki_pbZevgh_� h[^m\hqgh_� mkljhckl\h� k� p_evx�
ihgb`_gby�l_fi_jZlmju�kl_deZ�hl�����^h�����0K.  

<�ahg_�F��\_^_lky�ijyfh_�dhg\_dpbhggh_�hoeZ`^_gb_�k�p_evx�ih�
gb`_gby� l_fi_jZlmju� kl_deZ� ^h� ���� 0K� ihkj_^kl\hf� ki_pbZevguo� h[^m�
\hqguo�mkljhckl\. <�ahg_�F��l_fi_jZlmjZ�kl_deZ�^h\h^blky�^h����– 70 0K. 
L_fi_jZlmjZ� kl_deZ� \� ahgZo�F1 – F�� j_]mebjm_lky� \jmqgmx�ijb�ihfhsb�
aZkehghd�k�^bklZgpbhgguf�mijZ\e_gb_f.  

L_ogheh]bq_kdb_�^Zggu_�i_qb�hl`b]Z��h[_ki_qb\Zxsb_� \_ebqbgm�
hklZlhqguo�gZijy`_gbc�g_�\ur_����d]k�kf2, ijb\_^_gu�\�lZ[e. 1.10.  

LZ[ebpZ��.10 

Dhgkljmdlb\gu_�iZjZf_lju�b�j_`bf�hl`b]Z�lmgg_evghc�i_qb 

Ahgu A B C D E F1 F2 F3 

>ebgZ��f 18 21 18 15 1 13,2 13,2 13,2 

L_fi_jZlmjZ��
0K 

550 500 380 285 285 195 110 70 

Kdhjhklv�ho�
eZ`^_gby��

0K�fbg 
23,6 20,3 57,7 57,3 0 58 54,8 29 

 

Ba�i_qb�hl`b]Z�dZq_kl\_ggZy e_glZ�kl_deZ�ihklmiZ_l�gZ�jhev]Zg]�b�
ijhoh^bl�mqZklhd�Z\lhfZlbq_kdh]h�b�\bamZevgh]h�dhgljhey. ?keb�`_�e_glZ�
kl_deZ�\uoh^bl�ba�i_qb�hl`b]Z�k�g_^himklbfufb�^_n_dlZfb��lh�ihke_�ih�
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i_j_qghc�j_adb��_keb�\hafh`gh�e_glm�j_aZlv��hgZ�ihiZ^Z_l�\�[hbl_evgmx�
fZrbgm��\kljh_ggmx�\�ebgbx�jhev]Zg]Z��b�ij_\jZsZ_lky�\�[hc. ;hbl_ev�
gZy�fZrbgZ�jZ[hlZ_l�^h�l_o�ihj��ihdZ�g_�[m^ml�mkljZg_gu�^_n_dlu�kl_deZ.  

Iehkdhklghklv� kl_deZ� y\ey_lky� hljZ`_gb_f� hoeZ`^_gby� e_glu�
kl_deZ�\�hl`b]h\hc�k_dpbb. Ijb�hoeZ`^_gbb�\_jog_c�ih\_joghklb�kl_deZ�
kbevg__� gb`g_c� e_glZ� ijbh[j_lZ_l� nhjfm� «^m]b». «J_aZevgZy» kihkh[�
ghklv�e_glu�hij_^_ey_lky�jZkij_^_e_gb_f�gZijy`_gbc�\�ihi_j_qghf�k_�
q_gbb�e_glu��dhlhjh_�aZ\bkbl�hl�h^ghjh^ghklb�l_fi_jZlmju�\�e_gl_�kl_d�
eZ�ijb�__�hoeZ`^_gbb. DZq_kl\h�hl`b]Z�\eby_l�gZ�hilbq_kdb_�b�f_oZgbq_�
kdb_� k\hckl\Z� e_glu� kl_deZ. Dhgljhev� dZq_kl\Z� hl`b]Z� e_glu� kl_deZ� gZ 
ijhba\h^kl\_�\_^_lky�jZ[hlgbdZfb�dhgljhevgh–baf_jbl_evghc�klZgpbb�k�
ihfhsvx�iheyjbkdhih\-iheyjbf_ljh\�fZjhd�IDK-125,�IDK-250.  

<�ijhp_kk_�wdkiemZlZpbb�hl`b]Zl_evghc�i_qb�fh]ml�\hagbdZlv�gZ�
jmr_gby�l_ogheh]bq_kdh]h�ijhp_kkZ, dZd�ke_^kl\by�l_fi_jZlmjguo�hldeh�
g_gbc�hl�aZ^Zgguo�\_ebqbg�ih�rbjbg_�e_glu�b�ih�^ebg_�i_qb. GZjmr_gby�
fh]ml�[ulv�\ua\Zgu�lZd`_�ihjhdZfb�kl_dehfZkku��gZjmr_gbyfb�\h�neh�
Zl-\Zgg_�� g_dZq_kl\_gguf� h[kem`b\Zgb_f� i_qb�� g_bkijZ\ghklyfb� ljZgk�
fbkkbb�ijb\h^Z��^_n_dlZfb�baheypbb. <k_�gZjmr_gby�\uy\eyxlky�gZ�e_g�
l_�kl_deZ.  

GZ�kl_dhevguo�aZ\h^Zo��ijhba\h^ysbo�kl_deh��j_adZ�kl_deZ�y\ey_l�
ky� i_j\hc� l_ogheh]bq_kdhc� hi_jZpb_c� ijb� _]h� i_j_jZ[hld_. KgZqZeZ� g_�
ij_ju\gZy�e_glZ�kl_deZ�j_`_lky�gZ�ebklu�aZ^Zgguo�jZaf_jh\�k�ihfhsvx�
Z\lhfZlbq_kdhc�j_aghc�[Zedb. >Ze__�kl_deh�fh`_l�hlijZ\eylvky�gZ�kdeZ^�
]hlh\hc� ijh^mdpbb�� hldm^Z� hlimkdZ_lky� ihlj_[bl_eyf� dZd� lh\ZjgZy� ijh�
^mdpby. GZ�;hjkdhf�kl_dhevghf� aZ\h^_��\uimkdZxs_f�l_ogbq_kdh_�kl_d�
eh��agZqbl_evgZy�qZklv�_]h�ihklmiZ_l�gZ�\gmlj_ggxx�ijhfure_ggmx�i_�
j_jZ[hldm. ;hevrb_� ebklu� jZkdjZb\Zxlky� gZ� jh[hlbabjh\Zgguo� j_aguo�
klZgdZo� gZ� ijyfhm]hevgu_� aZ]hlh\db�� ba� dhlhjuo� \uj_aZxlky� aZ]hlh\db�
dhgdj_lguo�ba^_ebc.  

Ijhp_kk�j_adb�kl_deZ�khklhbl�ba�^\mo�hi_jZpbc��gZg_k_gb_�gZ�ih�
\_joghklv�kl_deZ�ebgbb�j_aZ�b�jZaehf�kl_deZ�ih�ebgbb�j_aZ. DZq_kl\h�j_a�
db��lhqghklv�jZaf_jh\�aZ\bkyl�hl�dZq_kl\Z�j_`ms_]h�bgkljmf_glZ�b�j_`m�
s_]h� mkljhckl\Z. Ihy\e_gb_� ^_n_dlh\� fh`_l� [ulv� k\yaZgh� k� dZq_kl\hf�
kl_deZ��dZq_kl\hf�j_`ms_]h�jhebdZ��khklhygb_f�j_`ms_]h�mkljhckl\Z. D�
qbkem� ihjhdh\�� \uau\Z_fuo� f_oZgbq_kdbfb� ih\j_`^_gbyfb�� hlghkylky�
>�@��kdhe��\uklmi��hl[bluc�m]he��lj_sbgZ. 
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<� ^Zevg_cr_f� kl_deh� l_ogbq_kdh]h�gZagZq_gby�ih^\_j]Z_lky� hi_�
jZpbb�h[jZ[hldb�djhfdb�Z[jZab\guf�djm]hf. <�khklZ\�Z\lhfZlbabjh\Zg�
guo� ihlhqguo� ebgbc� ^ey� ba]hlh\e_gby� Z\lhfh[bevguo� kl_dhe� \oh^yl�
djhfdhh[jZ[Zlu\Zxsb_�Z]j_]Zlu��jZ[hlZxsb_�\�Z\lhfZlbq_kdhf�j_`bf_��
h[_ki_qb\Zxsb_�\ukhdh_�dZq_kl\h�h[jZ[hldb�djhfhd.  

<�l_q_gb_�^ebl_evghc�wdkiemZlZpbb�nehZl-ebgbc�gZ�aZ\h^_�gZdhi�
e_g� agZqbl_evguc� klZlbklbq_kdbc�fZl_jbZe� h� ^_n_dlZo� gZ� e_gl_� kl_deZ��
ijbqbgZo�ihy\e_gby�b�hljZ[hlZgu�f_lh^u�bo�mkljZg_gby. Wlb�^Zggu_�bk�
ihevamxlky�^ey�h[mq_gby�hi_jZlhjh\��qlh�iha\hey_l�ih\ukblv�bo�d\Zeb�
nbdZpbx�b�dZq_kl\h�jZ[hlu.  

 
1.4. Hkgh\gu_�nbabdh-f_oZgbq_kdb_�oZjZdl_jbklbdb 
      ebklh\h]h�kl_deZ�b�bo�aZ\bkbfhklv�hl�obfbq_kdh]h�khklZ\Z 
       b�j_`bfZ�\Zjdb-\ujZ[hldb 

 

<ujZ[Zlu\Z_fh_� ebklh\h_� kl_deh� h[eZ^Z_l� p_euf� jy^hf� k\hckl\.   
<�dgb]_�jZkkfZljb\Zxlky� l_�k\hckl\Z��dhlhju_�bf_xl�ijZdlbq_kdh_� agZ�
q_gb_�ijb�bkihevah\Zgbb�kl_deZ�beb�`_�agZgb_�dhlhjuo�g_h[oh^bfh�^ey�
jZajZ[hldb�Ze]hjblfh\�mijZ\e_gby�dZq_kl\hf�ebklh\h]h�kl_deZ. K\hckl\Z�
kl_deZ�dZd�ex[h]h�^jm]h]h�fZl_jbZeZ��fh`gh�jZa^_eblv�gZ�jy^�]jmii��\Z`�
g_crbfb�ba� dhlhjuo� ^ey� ebklh\h]h� kl_deZ� y\eyxlky�f_oZgbq_kdb_�� l_j�
fbq_kdb_��hilbq_kdb_��obfbq_kdb_. K\hckl\Z�kl_deZ�\�l\_j^hf�khklhygbb�
aZ\bkyl� hl� _]h� obfbq_kdh]h� khklZ\Z�� l_fi_jZlmju�� ^Z\e_gby� b� \j_f_gb��
bgZq_�]h\hjy��hl�«l_ieh\hc�bklhjbb». Ih^jh[g__�jZkkfhljbf�aZ\bkbfhklv�
hkgh\guo� k\hckl\� kl_deZ� hl� _]h� obfbq_kdh]h� khklZ\Z� b� j_`bfZ� \Zjdb-
\ujZ[hldb.  

F?O:GBQ?KDB?�K<HCKL<:. Iehlghklv�kl_deZ�y\ey_lky�\Z`ghc�
nbabq_kdhc� \_ebqbghc�� hl� dhlhjhc� aZ\bkyl� l_ieh\u_�� hilbq_kdb_� b� jy^�
^jm]bo�k\hckl\. Iehlghklv�ebklh\h]h�kl_deZ�ijb�dhfgZlghc�l_fi_jZlmj_�
jZ\gZ����� – �����]�kf3. Hl^_evgu_�kl_dehh[jZamxsb_�hdbkeu�ih-jZaghfm�
\ebyxl� gZ� iehlghklv. Ih� m[u\Zgbx� kl_i_gb� \ebygby� gZ� iehlghklv� hgb�
jZkiheZ]Zxlky�\�ke_^mxsbc�jy^��&D2��0J2��1D2O, Al2O3, SiO2. Iehlghklv�
aZ\bkbl�lZd`_�hl�l_ieh\h]h�j_`bfZ�jZ[hlu�kl_deh\Zj_gghc�i_qb��ij_^\Z�
jbl_evghc� h[jZ[hldb� rbolu� b� ^jm]bo� nZdlhjh\. Iehoh� hlh``_ggu_� b�
iehoh� aZdZe_ggu_� kl_deZ� bf_xl� f_gvrmx� iehlghklv�� q_f� ohjhrh� hlh�
``_ggu_. Ih�baf_g_gbx�iehlghklb�\ujZ[Zlu\Z_fh]h�kl_deZ�km^yl�h�klZ�
[bevghklb�l_ogheh]bq_kdh]h�ijhp_kkZ�b�khklhygbb�ijhba\h^kl\Z�>��@��hi�
j_^_eyxl�^himkdb�gZ�dhe_[Zgby�kh^_j`Zgby�hdkb^h\�\�ebklh\hf�kl_de_�>��@.  
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Ojmidhklv�oZjZdl_jbam_l�k\hckl\h�ebklh\h]h�kl_deZ�f]gh\_ggh�jZa�
jmrZlvky�ijb�\ha^_ckl\bb�m^Zjguo�gZ]jmahd. GZ�ojmidhklv�kl_deZ�\eby_l�
h^ghjh^ghklv��hgZ�aZ\bkbl�hl�nhjfu��jZaf_jh\�h[jZapZ�b�l_jfbq_kdhc�h[�
jZ[hldb.  

Ijhqghklv� y\ey_lky� \Z`guf� k\hckl\hf� kl_deZ��dhlhjh_�hij_^_ey_l�
\hafh`ghklb�ijbf_g_gby�kl_deygguo�ba^_ebc�\�ex[hc�h[eZklb�l_ogbdb. 
Ijhqghklv� hij_^_ey_lky� ij_^_eZfb� ijhqghklb� ijb� jZaebqguo� \b^Zo� gZ�
]jmahd��k`Zlbb��jZkly`_gbb��ba]b[_. Ijhqghklv�aZ\bkbl�hl�jZaf_jh\��nhj�
fu�� khklhygby� ih\_joghklb�� l_fi_jZlmju�� kl_i_gb� hl`b]Z�� obfbq_kdh]h�
khklZ\Z��gZebqby�bghjh^guo�\dexq_gbc��mkeh\bc�bkiulZgby. HljbpZl_ev�
gh_�\ebygb_�gZ�ij_^_e�ijhqghklb� kl_deZ�ijb�ba]b[_�hdZau\Zxl�hklZlhq�
gu_� gZijy`_gby�� k\yaZggu_� k� dZq_kl\hf� hl`b]Z�� bghjh^gu_� \dexq_gby��
k\beb�� jZkiheh`_ggu_� \[ebab� ih\_joghklb�� Z� lZd`_� g_jh\ghklb� djhfhd�
ebklh\.  

GZ�f_oZgbq_kdb_�k\hckl\Z�nehZl-kl_deZ�[hevrh_�\ebygb_�hdZau\Z�
xl�khhlghr_gb_�rbolu�b�[hy�>��@�b�mkeh\by�nhjfh\Zgby�ebklh\h]h�kl_deZ�
[18]. Ijb�m\_ebq_gbb�[hy�^h����– 45 %�mom^rZxlky�f_oZgbq_kdb_�k\hckl�
\Z� ]hlh\hc� ijh^mdpbb. M\_ebqb\Zxlky� ihl_jb� kl_deZ� ijb� i_j_jZ[hld_��
ljZgkihjlbjh\d_�� Z� lZd`_� \� ijhp_kk_� wdkiemZlZpbb. :\lhju� jZ[hlu� >��@�
k\yau\Zxl�mom^r_gb_�f_oZgbq_kdbo�k\hckl\�k�gZjmr_gb_f�h^ghjh^ghklb�
kl_dehfZkku� ba-aZ� ljm^ghc� kf_rb\Z_fhklb� k� [hevrbf� dhebq_kl\hf� [hy. 
L_fi_jZlmjguc�j_`bf�b�khklZ\�aZsblghc�Zlfhkn_ju�\Zggu�k�jZkieZ\hf�
\ebyxl� gZ� ijhqghklv� kl_deZ� ijb� ba]b[_� b� gZ� fbdjhl\_j^hklv� >��@. K�
mf_gvr_gb_f� kh^_j`Zgby� \h^hjh^Z� \� aZsblghc� Zlfhkn_j_� mf_gvrZ_lky�
ijhqghklv� \_jog_c� ih\_joghklb� nhjfm_fhc� e_glu� b� \hajZklZ_l� fbdjh�
l\_j^hklv� h[_bo� ih\_joghkl_c. M\_ebq_gb_� l_fi_jZlmju� kl_dehfZkku� \�
ijhp_kk_� nhjfh\Zgby� ijb\h^bl� d� ih\ur_gbx� fbdjhl\_j^hklb� b� khijh�
lb\ey_fhklb�kl_deZ�^_ckl\bx�Z[jZab\guo�qZklbp. Ih�fg_gbx�Z\lhjh\�jZ�
[hlu�>��@��ba�[he__�]hjyq_c�kl_dehfZkku�nhjfm_lky�ih\_joghklv�kl_deZ�k�
f_g__�hiZkgufb�^_n_dlZfb��\hajZklZ_l�obfbq_kdZy�h^ghjh^ghklv�khklZ\Z�
kl_dehfZkku�� kgb`Z_lky� jhev� ijhp_kkh\� ih\_joghklgh]h� gZly`_gby� ijb�
nhjfh\Zgbb�gh\hc�ih\_joghklb�jZa^_eZ�nZa.  

L_iehijh\h^ghklv� y\ey_lky� \Z`g_crbf� l_ogheh]bq_kdbf� k\hckl�
\hf�kl_deZ��hdZau\Zxsbf�\ebygb_�gZ�l_ogheh]bq_kdbc�ijhp_kk�_]h�ijhba�
\h^kl\Z. Ih� mf_gvr_gbx� \ebygby� gZ� l_iehijh\h^ghklv� kl_dehh[jZamx�
sb_�hdbkeu�jZkiheZ]Zxlky�\�ke_^mxs_f�ihjy^d_��0J2��1D2O, CaO, Al2O3, 
SiO2. GbadZy�l_iehijh\h^ghklv�h[mkeZ\eb\Z_l�hkh[uc�oZjZdl_j�gZ]j_\Z�b�



=eZ\Z����Ihgylb_�dZq_kl\Z�b�mijZ\e_gby�dZq_kl\hf 48 

hoeZ`^_gby� kl_deZ�� ijb� dhlhjuo� \� kl_de_� kha^Z_lky� [hevrZy� jZaghklv�
l_fi_jZlmj� f_`^m� \gmlj_ggbfb� b� \g_rgbfb� _]h� kehyfb. D� djZkysbf�
hdbkeZf�� ih]ehsZxsbf� l_ieh\u_� emqb�� hlghkylky� ij_`^_� \k_]h� hdbkeu�
`_e_aZ��hkh[_ggh�gZoh^ysb_ky�\�aZdbkghc�nhjf_. Dhe_[Zgby�kh^_j`Zgby�
hdbkeh\�`_e_aZ�\�kl_de_�aZ�kq_l�baf_g_gby�l_iehijh\h^ghklb�kl_dehfZkku�
ijb\h^yl�d�gZjmr_gbx�ijhp_kkZ�kl_deh\Zj_gby�b�mf_gvr_gbx \ujZ[hldb�
ebklh\h]h� kl_deZ. L_ogheh]bq_kdbc� j_]eZf_gl� h]jZgbqb\Z_l� kh^_j`Zgb_�
hdbkeh\�`_e_aZ�\�ebklh\hf�kl_de_����� – 0,13 % ih�fZkk_.  

L_ieh_fdhklv�ebklh\h]h�kl_deZ�gZjy^m�k�l_iehijh\h^ghklvx�hij_�
^_ey_l�kdhjhklv�gZ]j_\Z�b�hoeZ`^_gby�kl_deZ. Bkihevamxl�wlb�\_ebqbgu�
ijb�jZkq_l_�kl_deh\Zj_gguo�b�hl`b]Zl_evguo�i_q_c. Ih�m[u\Zgbx�kl_i_�
gb�\ebygby�gZ�l_iehijh\h^ghklv�kl_dehh[jZamxsb_�hdbkeu�jZkiheZ]Zxl�
ky�\�ke_^mxs_f�ihjy^d_��1Z2O, MgO, Al2O3, SiO2, K2O, CaO.  

Ba� HILBQ?KDBO� k\hckl\� ^ey� ebklh\h]h� kl_deZ� ij_^klZ\eyxl�
gZb[hevrbc�bgl_j_k�dhwnnbpb_gl�k\_lhijhimkdZgby�b�^\hcgh_�emq_ij_�
ehfe_gb_. K\_lhijhimkdZgb_� ^ey� ebklh\uo� ijhajZqguo� kl_dhe� [hevr_�
������gh�f_gvr_�_^bgbpu��ihkdhevdm�qZklv�k\_lh\h]h�ihlhdZ�hljZ`Z_lky�hl�
ih\_joghkl_c�� Z� ^jm]Zy� qZklv� ih]ehsZ_lky� kZfbf� kl_dehf. Ih]ehs_gb_�
k\_lZ�kl_deZfb�aZ\bkbl�hl�\b^Z�b�dhgp_gljZpbb�kh^_j`Zsboky�\�g_f�djZ�
kbl_e_c��Z� lZd`_�hl� lhesbgu�ebklZ. <�[_kp\_lguo�ebklh\uo�kl_deZo�ih�
gb`_gb_� k\_lhijhimkdZgby� \uau\Z_lky� gZebqb_f� \� bo� khklZ\_� hdbkeh\�
`_e_aZ�� \\h^bfuo� \� \b^_� g_`_eZl_evguo� ijbf_k_c� k� kujv_\ufb�
fZl_jbZeZfb. Hdbkeu�`_e_aZ�ijbkmlkl\mxl� \�^\mo�nhjfZo�– aZdbkghc�b�
hdbkghc. Bo� khhlghr_gb_� aZ\bkbl� hl� mkeh\bc� \Zjdb� b� gZebqby� \�rbol_�
\hkklZgh\bl_e_c� beb� hdbkebl_e_c. Bgl_gkb\ghklv� ih]ehs_gby� k\_lh\uo�
emq_c�aZdbkguf�`_e_ahf�ijb[ebabl_evgh�\����jZa�[hevr_��q_f�hdbkguf.  

>\hcgh_� emq_ij_ehfe_gb_� \� kl_de_� \hagbdZ_l� ih^� \ha^_ckl\b_f�
\g_rgbo�gZ]jmahd�beb�ijb�gZebqbb�\�g_f�hklZlhqguo�gZijy`_gbc�\�j_�
amevlZl_�g_m^h\e_l\hjbl_evgh]h�hl`b]Z. Emq�k\_lZ��\oh^ysbc�\�ieZklbgm�
k� g_h^bgZdh\ufb� \gmlj_ggbfb� gZijy`_gbyfb�� jZaeZ]Z_lky� gZ� ^\Z� emqZ. 
Emq��gZijZ\e_gguc�\�klhjhgm�gZb[hevrbo�jZkly]b\Zxsbo�mkbebc��bf__l�
[hevrmx�kdhjhklv��q_f�^jm]hc��gZijZ\e_gguc�\�klhjhgm�f_gvrbo�jZkly�
]b\Zxsbo�mkbebc. Ih�jZaghklb�kdhjhklb�oh^Z�mdZaZgguo�emq_c��hlg_k_g�
ghc�d�_^bgbp_�imlb��km^yl�h�dZq_kl\_�hl`b]Z.  
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OBFBQ?KD:Y�MKLHCQB<HKLV�ebklh\h]h�kl_deZ�bf__l� agZq_�
gb_�]eZ\guf�h[jZahf�^ey�khojZg_gby�dZq_kl\Z�_]h�ih\_joghklb�\�mkeh\byo�
ljZgkihjlbjh\Zgby�b�ojZg_gby. M\_ebq_gb_�kh^_j`Zgby�s_ehqguo�hdkb�
^h\� kgb`Z_l� obfbq_kdmx� mklhcqb\hklv� ebklh\h]h� kl_deZ. <� jZ[hl_� >��@�
ihdZaZgh�\ebygb_�khklZ\Z�aZsblghc�Zlfhkn_ju�\Zggu�k�jZkieZ\hf�heh\Z�
gZ�\h^hklhcdhklv�ih\_joghklb�nehZl-kl_deZ. Ihemq_gh�m\_ebq_gb_�\h^h�
klhcdhklb� kl_deZ�ijb� kh^_j`Zgbb� \h^hjh^Z� \� aZsblghc� Zlfhkn_j_� ��� –    
6 %��l_fi_jZlmj_�kl_dehfZkku�\�\ujZ[hlhqghf�dZgZe_����� – 1120 °K.  

AZ\bkbfhklv�k\hckl\�kl_dhe�hl�obfbq_kdh]h�khklZ\Z�bamq_gZ�^hklZ�
lhqgh�ihegh. GZb[he__�agZqbl_evgu_�j_amevlZlu�\�wlhf�gZijZ\e_gbb�ih�
emq_gu�>_fbghc�E.B.,�:ii_ghf�:.:.,�;Zjl_g_\uf�=.F.,�<bevg_jhf�>.?., 
Bevbghc� H.:.,� LudZqbgkdbf� B.>. b� ^j. F_lh^u� jZkq_lZ� nbabq_kdbo�
k\hckl\� kl_dhe�� jZajZ[hlZggu_�:.:. :ii_ghf� b�E.B. >_fbghc�� \� hkgh\_�
dhlhjuo�e_`Zl�iZjpbZevgu_�nZdlhju� k\hckl\�hdbkeh\� \� kl_deZo�jZaebq�
guo� khklZ\h\�� iha\heyxl� jZkkqblZlv� ih� khklZ\m� agZq_gb_� k\hckl\� ihem�
qZ_fuo�kl_dhe.  

<������]h^m�B. >. LudZqbgkdbc�ij_^eh`be�f_lh^�ijh_dlbjh\Zgby�
khklZ\h\�kl_dhe�k�aZjZg__�aZ^Zggufb�agZq_gbyfb�k\hckl\��hkgh\Zgguc�gZ�
ij_^klZ\e_gbb�h�keh`guo�fgh]hdhfihg_glguo�kl_deZo�dZd�\aZbfguo�jZk�
l\hjZo�kl_dhe – dhfihg_glh\�k�ba\_klgufb�agZq_gbyfb�k\hckl\�>��� 22].  

:gZebam� \ebygby� l_ogheh]bq_kdh]h� j_`bfZ� \Zjdb�� nhjfh\Zgby�
e_glu�kl_deZ�b�hl`b]Z�gZ�k\hckl\Z�kl_deZ�ihk\ys_gu�jZ[hlu�G.:. IZgdh�
\hc��<.N. Khebgh\Z��<.E. Fbjhgh\Z��<.?. Dhi_e_\Z��<.B. R_ex[kdh]h�b�
fgh]bo�^jm]bo�Z\lhjh\. <�wlbo�jZ[hlZo�Z\lhju�bkke_^mxl�\ebygb_�l_ogh�
eh]bq_kdh]h� j_`bfZ� gZ� dZq_kl\h� \ujZ[Zlu\Z_fh]h� kl_deZ�� \u^Zxl� j_dh�
f_g^Zpbb�ih�\_^_gbx�ijhp_kkZ�\Zjdb-\ujZ[hldb.  

Bamq_gbx�\ebygby� l_ogheh]bq_kdh]h�j_`bfZ� kl_deh\Zj_gby��nhj�
fh\Zgby�e_glu�kl_deZ�b�hl`b]Z�gZ�k\hckl\Z�kl_deZ��\b^�b�kh^_j`Zgb_�ih�
jhdh\�ihk\ys_gu�jZ[hlu�jy^Z�bkke_^h\Zl_e_c. <�jZ[hlZo�IZgdh\hc�G.:. 
bkke_^h\ZgZ�aZ\bkbfhklv�hilbq_kdbo�k\hckl\�b�ihjhdh\�\ujZ[Zlu\Z_fh]h�
kl_deZ�hl�j_`bfh\� kl_deh\Zj_gby�b�nhjfh\Zgby�e_glu� kl_deZ. L_jfhf_�
oZgbq_kdb_� k\hckl\Z�nehZl-kl_deZ�bamq_gu�Khebgh\uf�<.N. JZ[hlu�EZ�
eudbgZ�G.<.,�FZamjbgZ�H.<.,�Fbjhgh\Z�<.E.,�IhdjZkk�;.B.,�MfZgkdh�
]h�K.W. b�^j. ihk\ys_gu�bamq_gbx�\ebygby�ijhp_kkZ�hl`b]Z�gZ�k\hckl\Z�
ebklh\h]h�kl_deZ.  
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DZd�ba\_klgh��k\hckl\Z�ebklh\h]h�kl_deZ� aZ\bkyl�g_�lhevdh�hl�_]h�
obfbq_kdh]h� khklZ\Z�� gh b� hl� j_`bfZ� \Zjdb-\ujZ[hldb. Ijb� bamq_gbb�
k\hckl\�b�kh^_j`Zgby�ihjhdh\�\�kl_de_�g_h[oh^bfh�kh\f_klgh�jZkkfZljb�
\Zlv�\ebygb_�obfbq_kdh]h�khklZ\Z�kl_deZ��j_`bfZ�kl_deh\Zj_gby��nhjfh�
\Zgby�e_glu�kl_deZ�b�j_`bfZ�hl`b]Z�>��@.  

DZq_kl\h� ebklh\h]h� kl_deZ� j_]eZf_glbjm_lky� l_ogbq_kdbfb� mkeh�
\byfb��Kl_deh�ebklh\h_» =HKL����-������]^_ \�h[sbo�l_ogbq_kdbo�lj_[h�
\Zgbyo�ijb\h^ylky�oZjZdl_jbklbdb�ebklh\h]h�kl_deZ��Z�lZd`_�kijZ\hqgu_�
agZq_gby�hkgh\guo�nbabdh-f_oZgbq_kdbo�oZjZdl_jbklbd��lZ[e. 1.11).  

LZ[ebpZ��.11 

Hkgh\gu_�nbabdh-f_oZgbq_kdb_�oZjZdl_jbklbdb�ebklh\h]h�kl_deZ 

IhdZaZl_ev AgZq_gb_ 

Iehlghklv�kl_deZ��ijb���0 K� 
Ijhqghklv�gZ�k`Zlb_ 
Ijhqghklv�gZ�jZkly`_gb_ 
Ijhqghklv�gZ�ba]b[ 
L_iehijh\h^ghklv 
Fh^mev�mijm]hklb��Fh^mev�Xg]Z� 
Dhwnnbpb_gl�ImZkkhgZ 
L_fi_jZlmjguc�dhwnnbpb_gl�ebg_cgh]h�jZkrbj_gby�
�\�bgl_j\Ze_�l_fi_jZlmj�hl����^h����0 K� 
L_iehih]ehsZxsZy�kihkh[ghklv 
L_fi_jZlmjZ�jZafy]q_gby 
L\_j^hklv�ih�rdZe_�FmgZ 
Dhwnnbpb_gl�l_iehijh\h^ghklb 
Dhwnnbpb_gl�ij_ehfe_gby�k\_lZ 
Dhwnnbpb_gl�gZijZ\e_ggh]h�hljZ`_gby�k\_lZ 

�����d]�f3 
700-����FIZ 

���FIZ 
���FIZ 

����<l��f⋅D� 
7⋅1010 IZ 

0,2 
9,0⋅10-6 D-1 

 
���>`��d]⋅D� 

6000 K 
��_^bgbp 

����<l��f2⋅D) 
1,5 
0,08 

 

MdZaZggu_� oZjZdl_jbklbdb� kl_deZ� h[_ki_qb\Zxlky� ijbgyluf� gZ�
aZ\h^_�l_ogheh]bq_kdbf�ijhp_kkhf�ijhba\h^kl\Z�kl_deZ��dhlhjuc�hij_^_�
ey_lky�klZg^Zjlhf�ij_^ijbylby. KlZg^Zjl�ij_^mkfZljb\Z_l�g_ij_ju\guc�
dhgljhev� ]_hf_ljbq_kdbo� iZjZf_ljh\� e_glu�� obfbq_kdh]h� khklZ\Z� b�
k\hckl\� \ujZ[Zlu\Z_fh]h� ebklh\h]h� kl_deZ�� mq_l� ihjhdh\� \� kl_de_�� dhg�
ljhev� l_ieh\h]h�� ]b^jZ\ebq_kdh]h� j_`bfh\� ijhp_kkZ� \Zjdb-\ujZ[hldb� b�
ZgZeba�khklZ\Z�ihklmiZxs_c�rbolu. Hkgh\gufb�ihdZaZl_eyfb�       y\ey�
xlky�    obfbq_kdbc�    khklZ\�    kl_deZ�     iehlghklv� 
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l_fi_jZlmjguc� dhwnnbpb_gl� ebg_cgh]h� jZkrbj_gby� a_jdZevgh]h� kl_deZ��
h^ghjh^ghklv�kl_deZ��dhwnnbpb_gl�k\_lhijhimkdZgby��kh^_j`Zgb_�aZdbkb�
`_e_aZ� \� kl_de_�� i_ljh]jZnbq_kdbc� dhgljhev� ehdZevguo� ihjhdh\� kl_deZ��
dhgljhev� k\bevghklb� ih� wlZehgZf�� hklZlhqguo� lhjph\uo� gZijy`_gbc� \�
kl_de_.  

Hkgh\gufb� aZ^ZqZfb� l_dms_]h� dhgljhey� y\eyxlky� ij_^mij_`^_�
gb_� [jZdZ� \� ijhba\h^kl\_gghf� ijhp_kk_�� hp_gdZ� khklhygby� l_ogheh]bq_�
kdh]h� ijhp_kkZ�� k[hj� bgnhjfZpbb� ^ey� \ujZ[hldb� ij_^mij_`^Zxsbo�
mijZ\eyxsbo� \ha^_ckl\bc�ih� dhjj_dpbb�j_`bfZ� \Zjdb-\ujZ[hldb��hj]Z�
gbaZpbb�j_adb�b�jZkdjhy�e_glu�kl_deZ�gZ�aZ^Zggu_�nhjfZlu.  

<hajhkrb_�lj_[h\Zgby�d�kl_dem��ij_^gZagZq_gghfm�^ey�ba]hlh\e_�
gby�a_jdZe��ba^_ebc�hkl_de_gby�ljZgkihjlguo�kj_^kl\��lj_[mxl�bkihevah�
\Zgby�kh\_jr_gguo�kj_^kl\�dhgljhey�k�\ukhdhc�jZaj_rZxs_c�kihkh[gh�
klvx� \uy\e_gby� ehdZevguo� b� ijhly`_gguo� ^_n_dlh\�� iha\heyxsbo� bk�
dexqblv�km[t_dlb\baf�\�hp_gd_�dZq_kl\Z�kl_deZ. <�ihke_^gb_�]h^u�jZajZ�
[hlZg�jy^�Z\lhfZlbq_kdbo�eZa_jguo�mkljhckl\�^ey�h[gZjm`_gby�ihjhdh\��
dhlhju_� iha\heyxl� \\h^blv� bgnhjfZpbx� h� ihjhdZo� \� W<F� ^ey� ihke_�
^mxs_c� h[jZ[hldb. DhglZdlgu_�f_lh^u�bkihevamxl�ijb�baf_j_gbb� ]_h�
f_ljbq_kdbo�iZjZf_ljh\�^\b`ms_cky�e_glu�kl_deZ. D�qbkem�bo�hlghkylky�
lhesbghf_ju� kl_deZ�LK-<��LKF-1 [15]. I_jki_dlb\gufb� y\eyxlky� mkl�
jhckl\Z�dhgljhey�ebklh\h]h�ihebjh\Zggh]h�kl_deZ��bkihevamxsb_�bgl_j�
n_j_gpbhggu_�f_lh^u. <� wlbo� mkljhckl\Zo� bkihevam_lky� ijbgpbi� gZjm�
r_gby�j_]meyjghklb�bgl_jn_j_gpbhgghc�dZjlbgu�ijb�gZebqbb�\�dhgljh�
ebjm_fhf� h[jZap_� ^_n_dlh\�� ijb\h^ysbo� d� gZjmr_gbx� ]_hf_ljbb� ih�
\_joghklb�kl_deZ��ihehkghklv��\hegbklhklv��ihjhdb�jZaf_jhf�����ff�b�[h�
e__��>��@.  

Dhgljhev� ]_hf_ljbq_kdbo� jZaf_jh\� kl_deZ� hkms_kl\ey_lky� \jmq�
gmx� k� ihfhsvx�fbdjhf_ljZ� b�f_jghc� ebg_cdb. Hilbq_kdb_� bkdZ`_gby��
dhwnnbpb_gl�k\_lhijhimkdZgby��hklZlhqgu_�lhjph\u_�gZijy`_gby�\�kl_d�
e_�� ehdZevgu_� ihjhdb� kl_deZ�� l_fi_jZlmjguc� dhwnnbpb_gl� ebg_cgh]h�
jZkrbj_gby�baf_jyxlky�gZ�ki_pbZebabjh\Zgguo�baf_jbl_evguo�mklZgh\�
dZo� \� dhgljhevghc� bkiulZl_evghc� klZgpbb� �DBK�. Obfbq_kdbc� khklZ\��
iehlghklv��h^ghjh^ghklv� kl_deZ�� kh^_j`Zgb_� aZdbkb�`_e_aZ�\� kl_de_��dh�
wnnbpb_gl�ba[uldZ� \ha^moZ�gZ� ]hj_edZo� kl_deh\Zj_gghc�i_qb�dhgljheb�
jmxlky�p_gljZevghc�aZ\h^kdhc�eZ[hjZlhjb_c��PAE�. <b^u�ihjhdh\�\�kl_d�
e_��bo�dhebq_kl\h�ih^kqblu\Zxl�\jmqgmx. <�lZ[e. 1.���^ey�ijbf_jZ�ijb�
\_^_g�njZ]f_gl�dZjlu�dhgljhey�l_ogheh]bq_kdh]h�ijhp_kkZ�ijhba\h^kl\Z�
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ihebjh\Zggh]h�kl_deZ�nehZl-kihkh[hf. Ba�lZ[ebpu�\b^gZ�g_\ukhdZy�qZk�
lhlZ�dhgljhey – g_�qZs_�h^gh]h�jZaZ�\�kf_gm. Ih�[hevrbgkl\m�ihdZaZl_e_c�
dhgljhev�ijh\h^blky�h^bg�jZa�\�kmldb��Z�ih�g_dhlhjuf�ihdZaZl_eyf – h^bg�
jZa�\�g_^_ex�b�^Z`_�j_`_ – ̂ \Z�jZaZ�\�f_kyp.  

LZ[ebpZ��.12 

Dhgljhev�l_ogheh]bq_kdh]h�ijhp_kkZ�\Zjdb-\ujZ[hldb�kl_deZ�nehZl-kihkh[hf 
 

Dhgljhebjm_fuc�ihdZaZl_ev 
kl_deZ 

AgZq_�
gb_ 

F_lh^� 
dhgljhey 

I_jbh�
^bqghklv 

Dhglj. 
kem`[Z 

1. Obfbq_kdbc�khklZ\� ih�KLI obfbq_kdbc�
ZgZeba 

��jZa� 
\�g_^_ex 

PAE 

2. Iehlghklv��]�kf3 baf_g_�
gb_�

≤5⋅10-4 

f_lh^� k\h[h^�
gh]h� hkZ`^_�
gby 

��jZa� 
\�kmldb 

PAE 

3. L_fi_jZlmjguc�dhwnnbpb_gl�
ebg_cgh]h�jZkrbj_gby�a_jdZev�
gh]h�kl_deZ��D-1 

(8,5±2) 
⋅10-7 

^beZlhf_lj�
><D-2 

��jZaZ� 
\�f_kyp 

PAE 

4. H^ghjh^ghklv��°K 1,4 – 3,5 f_lh^� p_g�
ljbnm]bjh\Z�
gby 

��jZa� 
\�g_^_ex 

PAE 

5. Dhwnnbpb_gl�k\_lhijhimkdZ�
gby�\�jZkq_l_�gZ���kf�lhesbgu� 
% 

≥84 nhlhf_lj�
BNLH-1 

��jZa� 
\�g_^_ex 

DBK 

6. Kh^_j`Zgb_�aZdbkb�`_e_aZ� % ≤0,033 ijb[hj� R?E-
72 

��jZa� 
\�kmldb 

PAE 

7. I_ljh]jZnbq_kdbc�dhgljhev�
ih�hij_^_e_gbx�ehdZevguo�ih�
jhdh\� 

 fbdjhkdhi�
FBG-8 

��jZa� 
\�kmldb 

DBK 

8. KjZ\gbl_evguc�dhgljhev�
k\bevghklb�ih�wlZehgZf 

ih�KLI kjZ\g_gb_� 
k�wlZehgZfb 

��jZaZ� 
\�kmldb 

DBK 

9. HklZlhqgu_�lhjph\u_�gZijy�
`_gby��gf�kf 

≤10 iheyjbkdhi�
iheyjbf_lj�
IDK-125 

��jZa� 
\�kf_gm 

DBK 

10. Kh^_j`Zgb_�heh\Z� ih�KLI  ��jZa� 
\�kmldb 

PAE 

11. KhklZ\�rbolu ih�KLI ZgZebau ��jZa� 
\�kmldb 

PAE 

12. Dhwnnbpb_gl�ba[uldZ�\ha�
^moZ�gZ�i_j\uo�iZjZo ]hj_ehd 

1,03 – 
1,30 

]ZahZgZebaZ�
lhj�=OI 

��jZa� 
\�g_^_ex 

PAE 
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G_hi_jZlb\ghklv� dhgljhey� l_ogheh]bq_kdh]h� ijhp_kkZ� \Zjdb-

\ujZ[hldb� ih� hkgh\guf� ihdZaZl_eyf� k\hckl\� \ujZ[Zlu\Z_fh]h� kl_deZ��

jmqghc� dhgljhev� kh^_j`Zgby� ihjhdh\� \� \ujZ[Zlu\Z_fhf� kl_de_� aZljm^�

gyxl�j_r_gb_� aZ^Zqb�hi_jZlb\gh]h�mijZ\e_gby�dZq_kl\hf�b�k\h_\j_f_g�

gh]h� ijbgylby� j_r_gby� ih� dhjj_dpbb� j_`bfZ� jZ[hlu� l_ogheh]bq_kdh]h�

h[hjm^h\Zgby. Wlbf�fh`gh�h[tykgblv�^hklZlhqgh�[hevrhc�hloh^�kl_deZ�

ijb�jZkdjh_�e_glu�gZ�ebklu�lj_[m_fuo�nhjfZlh\. Ih�ebl_jZlmjguf�^Zg�

guf�hloh^u�fh]ml�^hklb]Zlv� ���ijhp_glh\� >��@��qlh�ijb\h^bl�d�g_^h\u�

imkdm�hdheh�h^gh]h�fbeebhgZ�d\Z^jZlguo�f_ljh\� kl_deZ�\� ]h^� k�dZ`^hc�

nehZl-ebgbb. ;hevrb_�ihl_jb�kl_deZ�h[hkgh\u\Zxl�\Z`ghklv�g_ij_ju\�

gh]h� dhgljhey� ihdZaZl_e_c� hkgh\guo� k\hckl\� kl_deZ� b� kh^_j`Zsboky� \�

g_f� ihjhdh\. <g_^j_gb_� dhfivxl_jh\� \� kn_jm� mijZ\e_gby� l_ogheh]bq_�

kdbfb� ijhp_kkZfb� iha\hey_l� mki_rgh� j_rZlv� ihklZ\e_ggmx� aZ^Zqm. Bk�

ihevah\Zgb_�fZl_fZlbq_kdbo�fh^_e_c�\�dZq_kl\_�^ZlqbdZ� khklhygby�h[t�

_dlZ�mijZ\e_gby�iha\hey_l�\_klb�g_ij_ju\guc�dhgljhev�aZ�dZq_kl\hf�\u�

jZ[Zlu\Z_fh]h�nehZl-kl_deZ�b�\ujZ[Zlu\Zlv�ij_^\Zjyxsb_�mijZ\eyxsb_�

\ha^_ckl\by.  
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KL:G>:JLBA:PBY�<�MIJ:<E?GBB�D:Q?KL<HF 
EBKLH<H=H�KL?DE: 

 

2.1. Hkgh\gu_�ijbgpbiu�ihkljh_gby�kh\j_f_gguo� 
                   kbkl_f�mijZ\e_gby�dZq_kl\hf�ijh^mdpbb 

 
<� ��� – 80-o� ]h^Zo�20-]h� \_dZ� mq_gu_� b� ki_pbZebklu�fgh]bo� kljZg�

ijbreb�d�\u\h^m��qlh�dZq_kl\h�g_�fh`_l�[ulv�]ZjZglbjh\Zgh�lhevdh�im�
l_f� dhgljhey� ]hlh\hc� ijh^mdpbb. Hgh� ^he`gh� h[_ki_qb\Zlvky� ]hjZa^h�
jZgvr_� –� \� ijhp_kk_� bamq_gby� lj_[h\Zgbc� jugdZ�� gZ� klZ^bb� ijh_dlguo��
dhgkljmdlhjkdbo� jZajZ[hlhd�� ijb� \u[hj_� ihklZ\sbdh\� dhfie_dlmxsbo�
ba^_ebc�b�fZl_jbZeh\��gZ�\k_o�klZ^byo�ijhba\h^kl\Z�b��dhg_qgh�ijb�j_Z�
ebaZpbb�ijh^mdpbb��__�l_ogbq_kdhf�h[kem`b\Zgbb�m�ihlj_[bl_ey�b�mlbeb�
aZpbb�ihke_�bkihevah\Zgby� >�@. LZdhc�dhfie_dkguc�ih^oh^�h[_ki_qb\Z_l�
kha^Zgb_� aZfdgmlh]h� ijhp_kkZ�� dhlhjuc� gZqbgZ_lky� k� hij_^_e_gby� ih�
lj_[ghkl_c�jugdZ�b�\dexqZ_l�\�k_[y�\k_�nZau�kh\_jr_gkl\h\Zgby�\uimk�
dZ_fhc�ijh^mdpbb��ih^]hlh\dm�ijhba\h^kl\Z��ba]hlh\e_gb_��j_ZebaZpbx�b�
ihke_ijh^Z`gh_�h[kem`b\Zgb_�gZ�hkgh\_�wnn_dlb\ghc�kbkl_fu�h[jZlghc�
k\yab� b� ieZgbjh\Zgby�� mqblu\Zxs_]h� dhgtxgdlmjm� jugdZ�� ijb� fbgb�
fZevguo�jZkoh^Zo�gZ�h[_ki_q_gb_�dZq_kl\Z. LZdbf�h[jZahf��h[_ki_q_gb_�
dZq_kl\Z� ijh^mdpbb� kdeZ^u\Z_lky ba� ijhp_^mj� h[_ki_q_gby� dZq_kl\Z� gZ�
dZ`^hc�klZ^bb�`bag_ggh]h�pbdeZ�ijh^mdpbb.  

Kihkh[ghklv�ij_^ijbylby�^hklb]Zlv�k\hbo�p_e_c��h[_ki_qb\Zy�dhg�
dmj_glhkihkh[ghklv�\uimkdZ_fhc�ijh^mdpbb��hij_^_ey_lky�^_ckl\mxs_c�
gZ�g_f�kbkl_fhc�hj]ZgbaZpbb�b�mijZ\e_gby�–�kbkl_fhc�f_g_^`f_glZ�dZq_�
kl\Z. Kbkl_fZ�f_g_^`f_glZ�dZq_kl\Z�ij_^klZ\ey_l� kh\hdmighklv� \aZbfh�
k\yaZgguo� b� \aZbfh^_ckl\mxsbo� we_f_glh\� ^ey� jZajZ[hldb� iheblbdb� b�
p_e_c�\�h[eZklb�dZq_kl\Z�b�^hklb`_gby�wlbo�p_e_c�ihkj_^kl\hf�kdhhj^b�
gbjh\Zgghc�^_yl_evghklb�ih�\u[hjm�__�gZijZ\e_gby�b�mijZ\e_gbx�hj]Z�
gbaZpb_c�ijbf_gbl_evgh�d�dZq_kl\m�>��@.  
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Fbjh\hc�hiul� knhjfbjh\Ze�h[sb_�ijbagZdb�^_ckl\mxsbo� kbkl_f�
mijZ\e_gby� dZq_kl\hf�� ijbgpbiu� b� f_lh^u. <� gZklhys__� \j_fy� fh`gh�
\u^_eblv�ljb�mjh\gy�kbkl_f�mijZ\e_gby�dZq_kl\hf��bf_xsb_�g_dhlhju_�
dhgp_ilmZevgu_�jZaebqby� 

• kbkl_fu�� khhl\_lkl\mxsb_� lj_[h\Zgbyf� klZg^Zjlh\�BKH� k_�
jbb������ 

• h[s_nbjf_ggu_�kbkl_fu�mijZ\e_gby�dZq_kl\hf� 
• kbkl_fu�� khhl\_lkl\mxsb_�djbl_jbyf�gZpbhgZevguo�beb�f_�

`^mgZjh^guo��j_]bhgZevguo��ij_fbc�^biehfh\�ih�dZq_kl\m.  
Kbkl_fu� dZq_kl\Z�� ihkljh_ggu_� gZ� hkgh\_� klZg^Zjlh\� k_jbb�BKH�

9000,[m^ml� jZkkfZljb\Zlvky� \� ihke_^mxsbo� iZjZ]jZnZo. A^_kv�fu� hagZ�
dhfbfky�k�h[s_nbjf_ggufb�kbkl_fZfb�b�kbkl_fZfb��khhl\_lkl\mxsbfb�
djbl_jbyf�gZpbhgZevguo�ij_fbc�^biehfh\�ih�dZq_kl\m.  

>ey�jy^Z�hljZke_c��]^_�\ukhdb�lj_[h\Zgby�d�dZq_kl\m��[_ahiZkghklb�
b�wdheh]bqghklb��lj_[h\Zgby�klZg^Zjlh\�BKH������y\eyxlky�g_^hklZlhq�
gufb� >�@. Wlh� dZkZ_lky� Z\lhfh[bevghc� bg^mkljbb�� dhlhjZy� kljhbl� k\hx�
ijhfure_ggmx�iheblbdm. LZdZy�ijhfure_ggZy�iheblbdZ�kdhgp_gljbjh�
\ZgZ� \� klZg^Zjl_�QS-����� b� k\yaZgguo� k�gbf� ^hdmf_glZo. KlZg^Zjl�QS-
����� jZajZ[hlZg� ^_ljhclkdhc� ©[hevrhc� ljhcdhc»�� ©DjZcke_j», ©Nhj^», 
©>`_g_jZe�Fhlhjk», d�dhlhjuf�ijbkh_^bgbebkv�djmig_crb_�ijhba\h^b�
l_eb�]jmah\bdh\��©NjZcl-EZcg_j», Fwd-LjZdk», ©Gw\bklZj�bgl_jgwcrge», 
©IZddZj», ©<hev\h», ©>`b� Wf� O_\b� LjZd». ;Zabjmykv� gZ� lj_[h\Zgbyo�
BKH����0,wlb�dhfiZgbb�^hihegbeb�lj_[h\Zgby�mdZaZggh]h�klZg^ZjlZ�h[�
s_hljZke_\ufb� lj_[h\Zgbyfb� b� ki_pbZevgufb� lj_[h\Zgbyfb� dZ`^hc�
dhfiZgbb.  

KlZg^Zjl� QS-900�� ©Lj_[h\Zgby� d� kbkl_fZf� dZq_kl\Z» hij_^_ey_l�
ljb� ]jmiiu� lj_[h\Zgbc�d�kbkl_fZf�dZq_kl\Z�� lj_[h\Zgby��hkgh\Zggu_�gZ�
BKH� ���0,hljZke_\u_� lj_[h\Zgby�b� ki_pbnbq_kdb_� lj_[h\Zgby�ihlj_[b�
l_e_c.  

>hdmf_glZpby�kbkl_fu�QS-�����\dexqZ_l�\�k_[y� 
• Ijhfure_gguc�klZg^Zjl�QS-9000. Lj_[h\Zgby�d�kbkl_fZf�dZ�

q_kl\Z�� 
• Ijhp_^mjm�PPAP�©Ijhp_kk�kh]eZkh\Zgby�ijhba\h^kl\Z�qZklb»; 
• QSA�©Hp_gdZ�kbkl_f�dZq_kl\Z» ; 
• SPS�©KlZlbklbq_kdh_�mijZ\e_gb_�ijhp_kkZfb» ; 
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• MSA�©:gZeba�baf_jbl_evguo�kbkl_f» ; 

• APQP�©IeZgbjh\Zgb_�dZq_kl\Z�i_jki_dlb\ghc�ijh^mdpbb» ; 

• FMEA�©:gZeba�\b^h\�b�ihke_^kl\bc�hldZah\» ; 

• I_j_q_gv�^hdmf_glh\��jmdh\h^kl\�b�ijhp_^mj�hl^_evguo�dhf�
iZgbc-ihlj_[bl_e_c��g_�klZ\rbo�kh]eZkh\Zggufb�jmdh\h^kl\Zfb�b�^hdm�

f_glZfb.  
Ijhp_^mjZ�PPAP�ij_^gZagZq_gZ�^ey�k^_j`b\Zgby�g_ih^]hlh\e_ggh�

]h�ijhba\h^kl\Z��qlh[u�k\_klb�d�fbgbfmfm�ihl_jb. <�^hdmf_glZo�hibku�
\Zxlky�kblmZpbb� \�dhlhjuo�\k_]^Z�lj_[m_lky�ij_^\Zjbl_evgh_�kh]eZkh\Z�
gb_�k�ihlj_[bl_e_f�^h�gZqZeZ�ijhba\h^kl\Z. J_amevlZlhf�ijbf_g_gby�^h�
dmf_glZ�y\ey_lky�klZlmk�ihklZ\sbdZ��h^h[j_gb_�ijhba\h^kl\Z��\j_f_ggh_�

hldehg_gb_�beb�hldehg_gb_.  
<�^hdmf_gl_�QSA�ijb\h^blky�kibkhd�h[eZklb�ijbf_g_gby�kbkl_fu�

dZq_kl\Z. <�nZau�hp_gdb�\dexqZxlky��ZgZeba�^hdmf_glZpbb��ijh\_jdZ�gZ�
f_kl_�wnn_dlb\ghklb�\g_^j_gby�kbkl_fu�dZq_kl\Z��ZgZeba�b�hlq_l�ih�j_�

amevlZlZf�i_j\uo�^\mo�nZa�khhl\_lkl\by�ihklZ\db�lj_[h\Zgbyf�QS-9000.  
Jmdh\h^kl\h� APQP� ij_^gZagZq_gh� ^ey� jZajZ[hldb� ieZgZ� dZq_kl\Z��

dhlhjuc� ijba\Zg� h[_ki_qblv� m^h\e_l\hj_gb_� ihlj_[bl_ey� kha^Z\Z_fhc�

ijh^mdpbb�beb�mkem]Zfb. <Z`guf�mkeh\b_f�mki_rgh]h�ieZgbjh\Zgby�dZ�

q_kl\Z�y\ey_lky�kha^Zgb_�dhfZg^u�ba�ij_^klZ\bl_e_c�bg`_g_jguo�b�ijh�

ba\h^kl\_gguo� kem`[�� kem`[� dZq_kl\Z�� aZdmihd�� ijh^Z`�� h[kem`b\Zgby��

km[ihklZ\sbdh\�b�ihlj_[bl_e_c.  
SPS� kh^_j`bl� ih^jh[gh_� baeh`_gb_� hkgh\� klZlbklbq_kdh]h� mijZ\�

e_gby�ijhp_kkZfb��ihgylby�baf_gqb\hklb��bgl_jij_lZpbb�h[uqguo�b�hkh�

[uo�ijbqbg�baf_gqb\hklb. Hkgh\gufb�p_eyfb�SPS�y\eyxlky� 

• ij_^mij_`^_gb_�g_khhl\_lkl\bc�b�ZgZeba�bo�ijbqbg�^ey�ieZ�
gbjh\Zgby�wnn_dlb\guo�^_ckl\bc�\�hlghr_gbb�ijhp_kkZ�beb�kbkl_fu� 

• ZgZeba� b� h[_ki_q_gb_� mijZ\ey_fhklb� ijhp_kkZfb� b� \hafh`�
ghklv�m^h\e_l\hjylv�lj_[h\Zgby�ihlj_[bl_e_c� 

• g_ij_ju\gh_�kh\_jr_gkl\h\Zgb_�ijhp_kkh\.  
Jmdh\h^kl\h�FMEA�hibku\Z_l�ijhp_^mju�ijbf_gbl_evgh�d�ijhp_k�

km�ijh_dlbjh\Zgby�dhgkljmdpbb�b�hl^_evgh�d�ijhp_kkm�jZajZ[hldb�l_ogh�

eh]bb.  
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Jmdh\h^kl\h� MSA� baeZ]Z_l� ijh[e_fu� h[_ki_q_gby� ^hklh\_jghklb�
^Zgguo�� bkihevam_fuo� ijb� hp_gd_� ijh^mdpbb� b� ijhp_kkh\. BaeZ]Zxlky�
f_lh^u�hp_gdb�ijb_fe_fhklb�baf_jbl_evguo�kbkl_f.  

Dhfie_dl�^hdmf_glh\�QS-�����ij_^klZ\ey_l�kljh]mx�b�\f_kl_�k�l_f�
^h[jh`_eZl_evgmx� kbkl_fm� lj_[h\Zgbc�ihlj_[bl_e_c�– k[hjsbdh\� Z\lh�
fh[be_c. Hg�jZkkqblZg�gZ�hlau\qb\uo��^h[jhkh\_klguo�ihklZ\sbdh\��]h�
lh\uo�b^lb�aZ�ihlj_[bl_e_f�\�^hklb`_gbb�gZb\ukr_]h�dZq_kl\Z�k�fbgb�
fZevgufb�aZljZlZfb. Kbkl_fZ�QS-�����k\yau\Z_l�\�h^gm�p_ihqdm�ihklZ\�
sbdh\��ihlj_[bl_e_c-k[hjsbdh\��b�dhg_qguo�ihlj_[bl_e_c�Z\lhfh[be_c.  

 Ijhfure_ggbdb�jZa\bluo�kljZg�\k_�qZs_�jZkkfZljb\Zxl�klZg^Zj�
lu�BKH������dZd�g_h[oh^bfmx��gh�g_^hklZlhqgmx�hkgh\m�kh\j_f_gguo�b�
[m^msbo�kbkl_f�dZq_kl\Z. <k_�[hevr__�agZq_gb_�\�ijhfure_gghklb�jZa�
\bluo�kljZg� �KR:��=_jfZgbb��<_ebdh[jblZgbb��Yihgbb�b�^j. ��ijb^Zxl�
b^_heh]bb� \k_h[s_]h� mijZ\e_gby� dZq_kl\hf� Total Quality Management 
(TQM) [2, 4].  

P_ev�TQM –�wlh ^hklb`_gb_�[he__�\ukhdh]h�dZq_kl\Z�ijh^mdpbb�b�
mkem]. Ih^�[he__�\ukhdbf�dZq_kl\hf�yihgkdZy�dhgp_ipby�ij_^mkfZljb\Z�
_l�q_luj_�mjh\gy�dZq_kl\Z.  

�I_j\uc�mjh\_gv�–�hp_gb\Z_lky�dZd�khhl\_lkl\b_�beb�g_khhl\_lkl\b_�
lj_[h\Zgbyf�klZg^ZjlZ. Bgkljmf_glZfb�kem`Zl�klZlbklbq_kdbc�dhgljhev�
dZq_kl\Z�b�hj]ZgbaZpbhggZy�kljmdlmjZ�ijhba\h^kl\Z.  

<lhjhc� mjh\_gv� –� ijh^mdpby� ^he`gZ� g_� lhevdh� khhl\_lkl\h\Zlv�
klZg^Zjlm�� gh� b� m^h\e_l\hjylv� wdkiemZlZpbhgguf� lj_[h\Zgbyf�� \� wlhf�
kemqZ_� hgZ� [m^_l� ihevah\Zlvky� kijhkhf� gZ� jugd_. <k_� ih^jZa^_e_gby�
ij_^ijbylby�^he`gu�jZ[hlZlv�dZd�_^bgh_�p_eh_��h�dZq_kl\_�^he`gu�aZ[h�
lblvky�g_�lhevdh�ijhba\h^kl\_ggu_�hl^_eu��gh�b�kem`[u�fZjd_lbg]Z��jZa�
jZ[hlhd��k_j\bkZ��dhgljhey�dZq_kl\Z��k[ulZ�b�l. ̂ .  

Lj_lbc�mjh\_gv�–�\ukhdh_�dZq_kl\h�ijb�gbadhc�p_g_. >ey�lh]h�qlh[u�
^h[blvky�lZdbo�j_amevlZlh\��ke_^m_l�baf_gblv�\kx�kbkl_fm�jZ[hlu. ?^bg�
kl\_gguc�imlv�^hklb`_gby�gbadhc�klhbfhklb�ijb�\ukhdhf�dZq_kl\_�–�[_a�
^_n_dlgh_�ijhba\h^kl\h. Kha^Zgb_�lZdh]h�ijhba\h^kl\Z�aZ\bkbl�hl�khagZ�
l_evghklb�jZ[hqbo�b�bo�mkbebc�ih�h[_ki_q_gbx�dZq_kl\Z. ?keb�klj_fe_�
gb_�d�memqr_gbx�dZq_kl\Z�hj]Zgbah\Zgh�gZ�dZ`^hc�klmi_gb�ijhba\h^kl\Z��
lh� ^_n_dlu�� i_j_^_edb�� hloh^u� k\h^ylky� d�fbgbfmfm. Wlh� b� _klv� ©dhg�
ljhev�ijhp_kkZ» i_jkhgZehf�nbjfu.  
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Q_l\_jluc�mjh\_gv�–� khhl\_lkl\b_� kdjuluf�ihlj_[ghklyf. <�[h]Z�
luo�kljZgZo��KR:��Yihgbb��<_ebdh[jblZgbb�b�^j.��jughd�gZ\h^g_g�ijh�
^mdpb_c��dhlhjZy�fZeh�hlebqZ_lky�ih�mjh\gx�dZq_kl\Z�b�m^h\e_l\hjy_l�\k_�
y\gu_�lj_[h\Zgby�ihdmiZl_ey. Ihwlhfm�ij_bfms_kl\h�ijb�k[ul_�ihemqZ_l�
ijh^mdpby��mqblu\ZxsZy�kdjulu_�ihlj_[ghklb�ihlj_[bl_ey.  

�Dhgp_ipby�TQM� [Zabjm_lky�gZ�ijbgpbiZo�� hibjZxsboky�gZ�f_`�
^mgZjh^guc� hiul�b� l_hj_lbq_kdb_�bkke_^h\Zgby. Hkgh\gufb�ba�gbo� y\�
eyxlky�ke_^mxsb_�ijbgpbiu�>����@� 

1) hjb_glZpby�gZ�ihlj_[bl_ey� 
2) jhev�jmdh\h^kl\Z� 
3) \h\e_q_gb_�khljm^gbdh\�\�^_yl_evghklv�ih�mijZ\e_gbx�dZq_kl\hf� 
4) ijhp_kkguc�ih^oh^� 
5) kbkl_fguc�ih^oh^�d�mijZ\e_gbx� 
6) ihklhyggh_�kh\_jr_gkl\h\Zgb_� 
7) ijbgylb_�j_r_gby��hkgh\Zggh]h�gZ�nZdlZo� 
8) \aZbfh\u]h^gu_�hlghr_gby�k�ihklZ\sbdZfb�b�^j.  
Wnn_dlb\ghklv�TQM�aZ\bkbl�hl�ke_^mxsbo�hkgh\guo�mkeh\bc� 

• \ukr__� ^he`ghklgh_� ebph�gZ�ij_^ijbylbb� wg_j]bqgh� \uklm�
iZ_l aZ�ih\ur_gb_�dZq_kl\Z� 

• bg\_klbpbb�\deZ^u\Zxlky�\�ex^_c��Z�g_�lhevdh�\�h[hjm^h\Zgb_� 
• hj]ZgbaZpbhggu_� kljmdlmju� kha^Zxlky� beb� ij_h[jZamxlky�

ih^�\k_h[s__�mijZ\e_gb_�dZq_kl\hf.  
TQM� j_Zebam_lky� gZ� ij_^ijbylbb� [eZ]h^Zjy� ijbf_g_gbx� gZ[hjZ�

ijb_fh\�b�kj_^kl\��d�dhlhjuf�hlghkylky��mijZ\e_gb_�dZq_kl\hf��ijhp_k�
kZfb��i_jkhgZehf��j_kmjkZfb. <�fbjh\hc�ijZdlbd_�ijbf_gyxlky�jZaebq�
gu_� f_lh^u� b� kj_^kl\Z�� iha\heyxsb_� ^h[b\Zlvky� ihklZ\e_gguo� p_e_c. 
Wlh� f_lh^u� h[_ki_q_gby� dZq_kl\Z�� klbfmebjh\Zgby� dZq_kl\Z� b� f_lh^u�
dhgljhey�j_amevlZlh\�jZ[hlu�ih�dZq_kl\m. GZjy^m�k�mdZaZggufb�f_lh^Zfb�
bkihevamxlky� djm`db� dZq_kl\Z�� klZlbklbq_kdb_� f_lh^u� b� f_lh^u� kZfh�
dhgljhey�b�kZfhhp_gdb��dhlhju_�fh]ml�j_rZlv�hl^_evgu_�ijh[e_fu�dZq_�
kl\Z�b�fh]ml�[ulv�kj_^kl\hf�klbfmebjh\Zgby�l\hjq_kdhc�Zdlb\ghklb�\k_o�
khljm^gbdh\�ij_^ijbylby.  

<k_�[hevr_�\�mijZ\e_gbb�dZq_kl\hf�mqblu\Z_lky�\ebygb_�dmevlmju�
ij_^ijbylby. J_qv�b^_l�h�ikboheh]bq_kdhf�debfZl_�gZ�ij_^ijbylbb�b�_]h�
\ebygbb�gZ� \k_�ijhp_kku�b� \� dhg_qghf�blh]_�gZ�ijb[uev. G_ij_ju\gh_�
jZa\blb_� dmevlmju� ijb\h^bl� d� ih\ur_gbx� dZq_kl\Z� ijhba\h^bfhc� ijh�
^mdpbb.  
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Ke_^m_l�hlf_lblv��qlh�dhgp_ipby�TQM�b�dhgp_ipby�BKH������\aZ�
bfgh�^hihegyxl�^jm]�^jm]Z� >�@. KlZg^Zjlu�BKH�mklZgZ\eb\Zxl�hij_^_�
e_gguc�fbgbfmf�lj_[h\Zgbc��dhlhjuc�^he`_g�kh[ex^Zlvky�\�hlghr_gbyo�
f_`^m�ijhba\h^bl_e_f�b�ihlj_[bl_e_f�ijh^mdpbb. Dhgp_ipby�TQM�ij_^�
gZagZq_gZ� lhevdh� ^ey� \gmlj_ggbo� gm`^� ijhba\h^bl_ey. ©Fhklhf» ^ey�
i_j_oh^Z�hl�dhgp_ipbb�klZg^Zjlh\�BKH�d�dhgp_ipbb�TQM�kem`bl�klZg�
^Zjl� BKH� ����-1. Hg� kh^_j`bl� hkgh\gu_� j_dhf_g^Zpbb� ih� \k_h[s_fm�
mijZ\e_gbx�dZq_kl\hf.  

JZkkfhljbf� kbkl_fu�� khhl\_lkl\mxsb_� djbl_jbyf� gZpbhgZevguo�
beb�j_]bhgZevguo�ij_fbc�ih�dZq_kl\m�>����@. Ij_fbb�dZq_kl\Z�rbjhdh�bk�
ihevamxlky�\h�\k_f�fbj_�–�ij_fby�>_fbg]Z�\�Yihgbb��ij_fby�FZedhevfZ�
;he^jb^`Z�\�KR:��?\jhi_ckdZy�ij_fby�dZq_kl\Z�\�kljZgZo�?\jhiu��ij_�
fby�IjZ\bl_evkl\Z�Jhkkbckdhc�N_^_jZpbb�\�Jhkkbb�b�^j. Djbl_jbb�ij_�
fbc� ih� dZq_kl\m� mqblu\Zxl� \k_� i_j_^h\h_�� qlh� bf__lky� \� kbkl_fZo� ih�
BKH������b�\�TQM. <�[hevr_c�f_j_�hgb�h[jZs_gu�d�q_eh\_q_kdhfm�nZd�
lhjm.  

Ij_fby�IjZ\bl_evkl\Z�Jhkkbckdhc�N_^_jZpbb�ml\_j`^_gZ�\����� ]. 
b�ijbkm`^Z_lky�_`_]h^gh�gZ�dhgdmjkghc�hkgh\_. <�jZfdZo�wlh]h�dhgdmjkZ�
hj]ZgbaZpbb�hp_gb\Zxlky�ih�^_\ylb�djbl_jbyf� 

1) jhev�jmdh\h^kl\Z�\�hj]ZgbaZpbb�jZ[hl�–�����[Zeeh\� 
2) bkihevah\Zgb_�ihl_gpbZeZ�i_jkhgZeZ�–�����[Zeeh\� 
3) ieZgbjh\Zgb_�\�h[eZklb�dZq_kl\Z�–�����[Zeeh\� 
4) jZpbhgZevgh_�bkihevah\Zgb_�j_kmjkh\�–�����[Zeeh\� 
5) mijZ\e_gb_�l_ogheh]bq_kdbfb�ijhp_kkZfb�–�����[Zeeh\� 
6) m^h\e_l\hj_gghklv�i_jkhgZeZ�jZ[hlhc�\�hj]ZgbaZpbb –����[Zeeh\� 
7) m^h\e_l\hj_gghklv�ihlj_[bl_e_c�–�����[Zeeh\� 
8) j_amevlZlu�^_yl_evghklb�hj]ZgbaZpbb�–�����[Zeeh\� 
9) [_ahiZkghklv�ijh^mdpbb�^ey�h[s_kl\Z�–����[Zeeh\.  

I_j\u_�iylv�djbl_jb_\�hp_gb\Zxl�^_yl_evghklv�hj]ZgbaZpbb�\�h[�
eZklb�dZq_kl\Z��fZdkbfZevgh�����[Zeeh\���Z�ihke_^gb_�q_luj_�–�j_amevlZ�
lu� �fZdkbfZevgh� ����[Zeeh\�. LZdh_� khhlghr_gb_� ]h\hjbl�h� klj_fe_gbb�
Zdlb\babjh\Zlv�jZ[hlm�jhkkbckdbo�hj]ZgbaZpbc�\�h[eZklb�kh\_jr_gkl\h�
\Zgby�\gmlj_gg_c�^_yl_evghklb�ih�dZq_kl\m��\�lh�\j_fy�dZd�?\jhi_ckdZy�
ij_fby�hp_gb\Z_l�h[_�klhjhgu�^_yl_evghklb�h^bgZdh\h.  
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Ij_fbb� dZq_kl\Z� ijb\e_dZl_evgu� k\h_c� ij_klb`ghklvx. Hgb� ml�
\_j`^Zxl�eb^_jkl\h�hj]ZgbaZpbb�\�h[eZklb�mijZ\e_gby�dZq_kl\hf��mf_eh_�
bkihevah\Zgb_�dhlhjuo�fh`_l�ih\ukblv�dhgdmj_glhkihkh[ghklv�ijh^md�
pbb�b�kZfh]h�ij_^ijbylby.  

 
2.2. F_`^mgZjh^gu_�klZg^Zjlu�gZ�kbkl_fu�f_g_^`f_glZ� 

 dZq_kl\Z�k_jbb�BKH����� 
 

F_`^mgZjh^guc� hiul� mijZ\e_gby� dZq_kl\hf� h[h[s_g� \� k_f_ckl\_�
f_`^mgZjh^gh]h� klZg^ZjlZ� k_jbb� BKH� ��������0, \dexqZxs_f� \� k_[y�
klZg^Zjlu� 

• BKH� ����� «Kbkl_fZ�f_g_^`f_glZ� dZq_kl\Z.�Hkgh\gu_� iheh�
`_gby�b�l_jfbgheh]by»; 

• BKH������«Kbkl_fu�f_g_^`f_glZ�dZq_kl\Z.�Lj_[h\Zgby»; 

• BKH� ����� «Kbkl_fu�f_g_^`f_glZ� dZq_kl\Z.� Jmdh\h^kl\h� ih�
memqr_gbx»; 

• BKH� ������«Jmdh\h^kl\h�ih� Zm^blm� kbkl_f�f_g_^`f_glZ�dZ�
q_kl\Z�b�wdheh]bq_kdh]h�f_g_^`f_glZ»; 

• >hihegbl_evgu_�[jhrxju�b�l_ogbq_kdb_�ki_pbnbdZpbb.  
Hkgh\gu_�baf_g_gby lj_lv_c� j_^Zdpbb� klZg^Zjlh\�BKH� ����������

ih�kjZ\g_gbx�k�BKH���������� ]. khklhyl�\�ke_^mxs_f�>��@� 
1) mf_gvrbehkv�h[s__�qbkeh�klZg^Zjlh\� 
2) baf_g_gby�\�klZg^Zjl_�BKH������ 
3) baf_g_gby�\�klZg^Zjl_�BKH������� 
4) \hajhkeZ�kh\f_klbfhklv�k�BKH������� 
5) kh\f_klgZy�iZjZ�BKH������b�BKH������ 
6) baf_g_gby�\�BKH������ 
7) ijbgpbiu�f_g_^`f_glZ�dZq_kl\Z� 
8) ijhp_kkguc�ih^oh^� 
9) m^h\e_l\hj_gghklv�ihlj_[bl_e_c� 
����ihklhyggh_�memqr_gb_� 
����^jm]b_�baf_g_gby.  

�KlZg^Zjl�BKH������h[hkgh\u\Z_l�g_h[oh^bfhklv�\g_^j_gby�kbkl_f�
f_g_^`f_glZ�dZq_kl\Z��KFD���dhlhju_�fh]ml�kh^_ckl\h\Zlv�hj]ZgbaZpbyf�
\�ih\ur_gbb�m^h\e_l\hj_gghklb�ihlj_[bl_e_c. Ihkdhevdm�ihlj_[ghklb�b�
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h`b^Zgby�ihlj_[bl_e_c�f_gyxlky��hj]ZgbaZpbb�lZd`_�bkiulu\Zxl�^Z\e_�
gb_�� h[mkeh\e_ggh_� dhgdmj_gpb_c� b� l_ogbq_kdbf� ijh]j_kkhf�� b� ^he`gu�
ihklhyggh�kh\_jr_gkl\h\Zlv�k\hx�ijh^mdpbx�b�k\hb�ijhp_kku.  

Kbkl_fguc�ih^oh^�d�f_g_^`f_glm�dZq_kl\Z�ih[m`^Z_l�hj]ZgbaZpbb 
ZgZebabjh\Zlv�lj_[h\Zgby�ihlj_[bl_e_c��hij_^_eylv�ijhp_kku��kihkh[kl�
\mxsb_� ihemq_gbx� ijh^mdpbb�� ijb_fe_fhc� ^ey� ihlj_[bl_e_c�� Z� lZd`_�
ih^^_j`b\Zlv�wlb�ijhp_kku�\�mijZ\ey_fhf�khklhygbb. KFD�fh`_l�[ulv�
hkgh\hc�ihklhyggh]h�memqr_gby�k�p_evx�ih\ur_gby�m^h\e_l\hj_gghklb��
dZd�ihlj_[bl_e_c��lZd�b�^jm]bo�aZbgl_j_kh\Zgguo�klhjhg.  

Lj_[h\Zgby�d�KFD�mklZgh\e_gu�\�BKH���������0,hgb�y\eyxlky�h[�
sbfb�b�ijbf_gyxlky�d�hj]ZgbaZpbyf�\�ex[uo�k_dlhjZo�ijhfure_gghklb�
beb�wdhghfbdb�g_�aZ\bkbfh�hl�dZl_]hjbb�ijh^mdpbb.  

Lj_[h\Zgby�d�ijh^mdpbb�mklZgZ\eb\Zxlky�ihlj_[bl_eyfb�beb�hj]Z�
gbaZpb_c. Hgb� fh]ml� kh^_j`Zlvky� \� dhgljZdlZo�� l_ogbq_kdbo� mkeh\byo��
klZg^ZjlZo�gZ�ijh^mdpbx�b�l. i.  

Ih^oh^�d�jZajZ[hld_�b�\g_^j_gbx�KFD�khklhbl�ba�g_kdhevdbo�klm�
i_g_c�� khklZ\eyxsbo� pbde� Plan-Do-Check-Action (PDCA��� ieZgbjh\Zgb_�
^_yl_evghklb – ̂ _yl_evghklv�ih�j_ZebaZpbb�ieZgZ�–�dhgljhev�–�dhjj_dlb�
jmxsb_�^_ckl\by�ih�j_amevlZlZf�dhgljhey�b�\dexqZxsb_�\�k_[y� 

1) mklZgh\e_gb_� lj_[h\Zgbc� ihlj_[bl_e_c� b� ^jm]bo� aZbgl_j_kh�
\Zgguo�klhjhg��J�� 

2) jZajZ[hldm�iheblbdb�b�p_e_c�hj]ZgbaZpbb�\�h[eZklb�dZq_kl\Z��J�� 
3) hij_^_e_gb_� ijhp_kkh\� b� hl\_lkl\_gghklb�� g_h[oh^bfuo� ^ey�

^hklb`_gby�p_e_c�\�h[eZklb�dZq_kl\Z��J� 
4) hij_^_e_gb_� g_h[oh^bfuo� j_kmjkh\� b� h[_ki_q_gb_� bfb� ^hk�

lb`_gby�\�h[eZklb�dZq_kl\Z��J�� 
5) jZajZ[hldm�f_lh^h\�^ey�baf_j_gby�j_amevlZlb\ghklb�b�wnn_d�

lb\ghklb�dZ`^h]h�ijhp_kkZ��J�� 
6) h[_ki_q_gb_�nmgdpbhgbjh\Zgby�ijhp_kkh\�KFD��D); 
7) ijh\_^_gb_� baf_j_gbc� ijhp_kkh\� b� ijbf_g_gb_� j_amevlZlh\�

wlbo� baf_j_gbc� ^ey� hij_^_e_gby� j_amevlZlb\ghklb� b� wnn_d�
lb\ghklb�dZ`^h]h�ijhp_kkZ��K�� 

8) hij_^_e_gb_�kj_^kl\��g_h[oh^bfuo�^ey�ij_^mij_`^_gby g_kh�
hl\_lkl\bc�b�mkljZg_gb_�bo�ijbqbg��:�� 

9) jZajZ[hldm�b�ijbf_g_gby� ijhp_kkZ� ^ey�ihklhyggh]h� memqr_�
gby�KFD��:�� 

LZdhc�ih^oh^�ijbf_gy_lky�^ey�ih^^_j`Zgby�\�jZ[hq_f�khklhygbb�b�
memqr_gby�bf_xs_cky�KFD.  
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>ey� wnn_dlb\gh]h�b� j_amevlZlb\gh]h�nmgdpbhgbjh\Zgby� hj]ZgbaZ�
pbb� hgZ� ^he`gZ� b^_glbnbpbjh\Zlv� b� mijZ\eylv�fgh]hqbke_ggufb� \aZb�
fhk\yaZggufb� b� \aZbfh^_ckl\mxsbfb� ijhp_kkZfb. KFD� hj]ZgbaZpbb�
kljhblky�k�bkihevah\Zgb_f�ijhp_kkgh]h�ih^oh^Z��fh^_ev�dhlhjh]h�ihdZaZ�
gZ�gZ jbk. 2.1.  

Hlebqbl_evghc�hkh[_gghklvx�klZg^ZjlZ�BKH������y\ey_lky�lh��qlh�
hg�mklZgZ\eb\Z_l�kl_i_gv�hl\_lkl\_gghklb�jmdh\h^kl\Z�hj]ZgbaZpbb�aZ�dZ�
q_kl\h. Jmdh\h^kl\h�ij_^ijbylby� hl\_qZ_l� aZ� jZajZ[hldm�iheblbdb� \� h[�
eZklb� dZq_kl\Z�� aZ� kha^Zgb_�� \g_^j_gb_� b� nmgdpbhgbjh\Zgb_� kbkl_fu�
mijZ\e_gby�dZq_kl\hf. IheblbdZ�\�h[eZklb�dZq_kl\Z�kh]eZkm_lky�k�h[s_c�
iheblbdhc�hj]ZgbaZpbb�b�h[_ki_qb\Z_l�hkgh\m�^ey�ihklZgh\db�p_e_c�\�h[�
eZklb�dZq_kl\Z.  

Ijbgpbiu� f_g_^`f_glZ� dZq_kl\Z�� baeh`_ggu_ \� klZg^Zjl_� BKH�
������fh]ml�kem`blv�hkgh\hc�^ey�jZajZ[hldb�iheblbdb�\�h[eZklb�dZq_kl\Z. 
<hk_fv� ijbgpbih\� f_g_^`f_glZ� dZq_kl\Z� hij_^_e_gu� ^ey� lh]h�� qlh[u�
\ukr__� jmdh\h^kl\h� fh]eh� jmdh\h^kl\h\Zlvky� bfb� k� p_evx� memqr_gby�
^_yl_evghklb�hj]ZgbaZpbb�  

1) hjb_glZpby�gZ�ihlj_[bl_ey� 
2) jhev�jmdh\h^kl\Z� 
3) \h\e_q_gb_�jZ[hlgbdh\� 
4) ijhp_kkguc�ih^oh^� 
5) kbkl_fguc�ih^oh^�d�f_g_^`f_glm� 
6) ihklhyggh_�memqr_gb_� 
7) ijbgylb_�j_r_gbc��hkgh\Zgguo�gZ�nZdlZo� 
8) \aZbfh\u]h^gu_�hlghr_gby�k�ihklZ\sbdZfb.  

K� ihfhsvx� eb^_jkl\Z� b� j_Zevguo� ^_ckl\bc� \ukr__� jmdh\h^kl\h�
fh`_l� kha^Z\Zlv� h[klZgh\dm�� kihkh[kl\mxsmx� iheghfm� \h\e_q_gbx� jZ�
[hlgbdh\�b� wnn_dlb\ghc�jZ[hl_�KFD. Ijbgpbiu�f_g_^`f_glZ�dZq_kl\Z�
fh]ml�bkihevah\Zlvky�\ukrbf�jmdh\h^kl\hf�dZd�hkgh\Z�^ey�\uiheg_gby�
k\h_c�jheb�ih�ke_^mxsbf�gZijZ\e_gbyf� 

1) jZajZ[hldZ� b� ih^^_j`Zgb_� iheblbdb� b� p_e_c� hj]ZgbaZpbb� \�
h[eZklb�dZq_kl\Z� 

2) ihimeyjbaZpby�iheblbdb�b�p_e_c� \� h[eZklb� dZq_kl\Z� \h� \k_c�
hj]ZgbaZpbb� ^ey� ih\ur_gby� hkhagZgby�� fhlb\Zpbb� b� \h\e_�
q_gghklb�i_jkhgZeZ� 
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3) h[_ki_q_gb_�hjb_glZpbb�gZ�lj_[h\Zgby�ihlj_[bl_e_c�\h�\k_c�
hj]ZgbaZpbb� 

4) h[_ki_q_gb_� \g_^j_gby� khhl\_lkl\mxsbo� ijhp_kkh\�� iha\h�
eyxsbo�\uihegylv�lj_[h\Zgby�ihlj_[bl_e_c�b�^jm]bo�aZbgl_�
j_kh\Zgguo�klhjhg�b�^hklb]Zlv�p_e_c�\�h[eZklb�dZq_kl\Z� 

5) �h[_ki_q_gb_�jZajZ[hldb��\g_^j_gby�b�ih^^_j`Zgby�\�jZ[hq_f�
khklhygbb� wnn_dlb\ghc� KFD� ^ey� ^hklb`_gby� wlbo� p_e_c� \�
h[eZklb�dZq_kl\Z� 

6) h[_ki_q_gb_�g_h[oh^bfufb�j_kmjkZfb� 
7) i_jbh^bq_kdh_�ijh\_^_gb_�ZgZebaZ�KFD� 
8) ijbgylb_�j_r_gbc� \�hlghr_gbb�iheblbdb�b�p_e_c� \�h[eZklb�

dZq_kl\Z� 
9) ijbgylbb�j_r_gbc�ih�f_jZf�memqr_gby�KFD.  

KlZg^Zjl� m^_ey_l� [hevrh_� agZq_gb_� ^hdmf_glZpbb�� dhlhjZy� ^Z_l�
\hafh`ghklv� i_j_^Z\Zlv� kh^_j`Zgb_� b� ihke_^h\Zl_evghklv� ^_ckl\bc. ?_�
ijbf_g_gb_� kihkh[kl\m_l��^hklb`_gbx� khhl\_lkl\by� lj_[h\Zgbyf�ihlj_�
[bl_ey�b�memqr_gbx�dZq_kl\Z��h[_ki_q_gbx�khhl\_lkl\mxs_c�ih^]hlh\db�
dZ^jh\��ih\lhjy_fhklb�b�ijhke_`b\Z_fhklb��ihemq_gbx�h[t_dlb\guo�^h�
dZaZl_evkl\��hp_gb\Zgbx�wnn_dlb\ghklb�b�ihklhygghc�ijb]h^ghklb�KFD.  

DZ`^Zy�hj]ZgbaZpby�kZfZ�hij_^_ey_l�h[t_f�g_h[oh^bfhc�^hdmf_g�
lZpbb� b� _z� ghkbl_eb. I_jki_dlb\guf� y\ey_lky� bkihevah\Zgb_� we_dljhg�
guo� nhjf� ^hdmf_glh\� b� hj]ZgbaZpby� we_dljhggh]h� ^hdmf_glhh[hjhlZ� \�
KFD.  

Ijbgpbiu�f_g_^`f_glZ� ij_^mkfZljb\Zxl� i_jbh^bq_kdh_�ijh\_^_�
gb_�ZgZebaZ�KFD. Hp_gdZ�KFD�fh`_l�jZaebqZlvky�ih�h[eZklb�ijbf_g_�
gby�b�\dexqZlv� lZdb_�\b^u�^_yl_evghklb��dZd�Zm^bl��ZgZeba�KFD��kZfh�
hp_gdm. Ijb�hp_gd_�KFD�g_h[oh^bfh�aZ^Z\Zlv�q_luj_�hkgh\guo�\hijhkZ�
\�hlghr_gbb�dZ`^h]h�hp_gb\Z_fh]h�ijhp_kkZ� 

1) \uy\e_g�b�hij_^_e_g�eb�khhl\_lkl\mxsbf�h[jZahf�ijhp_kk" 
2) jZkij_^_e_gZ�eb�hl\_lkl\_gghklv" 
3) \g_^j_gu�b�ih^^_j`b\Zxlky�eb�\�jZ[hq_f�khklhygbb�ijhp_^mju" 
4) wnn_dlb\_g�eb�ijhp_kk�\�^hklb`_gbb�lj_[m_fuo�j_amevlZlh\" 

Hl\_lu�gZ�ijb\_^_ggu_�\hijhku�iha\heyxl�hij_^_eblv�j_amevlZlu�
hp_gb\Zgby.  
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KlZg^Zjl�BKH� �����ij_^mkfZljb\Z_l�ihklhyggh_�memqr_gb_�KFD. 
P_evx� ihklhyggh]h� memqr_gby� y\ey_lky� ih\ur_gb_� m^h\e_l\hj_gghklb�
ihlj_[bl_e_c�b�^jm]bo�aZbgl_j_kh\Zgguo�klhjhg. >_ckl\by�ih�memqr_gbx�
\dexqZxl�� 

• ZgZeba�b�hp_gdm�kms_kl\mxs_]h�iheh`_gby�^ey�hij_^_e_gby�
h[eZkl_c�memqr_gby�� 

• mklZgh\e_gb_�p_e_c�memqr_gby� 
• ihbkd�\hafh`guo�j_r_gbc�^ey�^hklb`_gby�p_e_c� 
• hp_gb\Zgb_�b�\u[hj�j_r_gbc� 
• baf_j_gb_��ijh\_jdm��ZgZeba�b�hp_gdm�j_amevlZlh\�\uiheg_gby�

^ey�mklZgh\e_gby�lh]h��^hklb]gmlu�eb�p_eb� 
• hnhjfe_gb_�baf_g_gbc.  

J_amevlZlu� ZgZebabjmxlky� k� p_evx� mklZgh\e_gby� ^Zevg_crbo� \ha�
fh`ghkl_c�memqr_gby.  

Hkh[h_�agZq_gb_�ijb^Z_lky�klZlbklbq_kdbf�f_lh^Zf��dhlhju_�fh]ml�
ihfhqv�hj]ZgbaZpbb�\�ihgbfZgbb�baf_gqb\hklb ijb�j_r_gbb�ijh[e_f�ih�
\ur_gby�j_amevlZlb\ghklb�b�wnn_dlb\ghklb. Baf_gqb\hklv�fh`gh� aZf_�
lblv�gZ�jZaebqguo�klZ^byo�`bag_ggh]h�pbdeZ�ijh^mdpbb�hl�bkke_^h\Zgby�
jugdZ�^h�h[kem`b\Zgby�ihlj_[bl_e_c�b�mlbebaZpbb. KlZlbklbq_kdbc�ZgZ�
eba�^Zgguo�fh`_l�ihfhqv�emqr_�ihgylv�ijbjh^m��fZkrlZ[u�b�ijbqbgu�
baf_gqb\hklb�� kihkh[kl\my� j_r_gbx� b� ij_^mij_`^_gbx� ijh[e_f�� dhlh�
ju_�fh]ml�[ulv�j_amevlZlhf�\uy\e_gghc�baf_gqb\hklb.  

KFD�y\ey_lky�qZklvx�kbkl_fu�f_g_^`f_glZ�hj]ZgbaZpbb. HgZ�fh�
`_l�[ulv�bgl_]jbjh\ZgZ�k�^jm]bfb�kbkl_fZfb�\�_^bgmx�kbkl_fm f_g_^`�
f_glZ�hj]ZgbaZpbb. Wlh�fh`_l�h[e_]qblv�ieZgbjh\Zgb_��\u^_e_gb_�j_kmj�
kh\�� hij_^_e_gb_� ^hihegbl_evguo� f_j� ih ih\ur_gbx� wnn_dlb\ghklb��
^_yl_evghklb hj]ZgbaZpbb.  

KlZg^Zjl� BKH� ���������� ij_^klZ\ey_l� i_j_jZ[hlZgguc� \ZjbZgl�
lj_o�klZg^Zjlh\� ����� ]h^Z��BKH� ������BKH� ������BKH� ����. Ijbgpbiu�
f_g_^`f_glZ� dZq_kl\Z�� ijh\ha]eZr_ggu_� \� BKH� ���������� b� BKH�
9004:2000,[ueb� mql_gu� ijb� jZajZ[hld_� klZg^ZjlZ�BKH� ���������. KlZg�
^Zjl�BKH� ���������� bkihevam_lky� \gmlj_ggbfb� b� \g_rgbfb� klhjhgZfb�
^ey�hp_gdb�kihkh[ghklb�hj]ZgbaZpbb�m^h\e_l\hjblv�lj_[h\Zgby�ihlj_[b�
l_ey. KlZg^Zjl�ij_^gZagZq_g�^ey�k_jlbnbdZpbb�kbkl_f�dZq_kl\Z��baeZ]Z_l�
fbgbfZevgu_� lj_[h\Zgby� d� hj]ZgbaZpbb�� h[_ki_qb\Zxsb_� ^hklb`_gb_�
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m^h\e_l\hj_gghklb�aZdZaqbdZ��\�lh�\j_fy�dZd�BKH���������� kem`bl�^ey�
kh\_jr_gkl\h\Zgby� ^_yl_evghklb� \� hj]ZgbaZpbb. BKH� ����� hjb_glbjm_l�
hj]ZgbaZpbx�gZ�mq_l�b�fZdkbfZevgh�\hafh`gh_�m^h\e_l\hj_gb_�lj_[h\Z�
gbc� \k_o� aZbgl_j_kh\Zgguo� klhjhg�� ihlj_[bl_e_c�� \eZ^_evp_\� [bag_kZ��
i_jkhgZeZ��ihklZ\sbdh\�b�h[s_kl\Z�\�p_ehf.  

KlZg^Zjl�BKH������\dexqZ_l�ke_^mxsb_ jZa^_eu� 
���\\_^_gb_� 
1) h[eZklv�ijbf_g_gby� 
2) ghjfZlb\gu_�kkuedb� 
3) l_jfbgu�b�hij_^_e_gby� 
4) kbkl_fZ�f_g_^`f_glZ�dZq_kl\Z� 
5) hl\_lkl\_gghklv�jmdh\h^kl\Z� 
6) f_g_^`f_gl�j_kmjkh\� 
7) \uimkd�ijh^mdpbb� 
8) baf_j_gby��ZgZeba�b�memqr_gby.  

KlZg^Zjl�BKH� ����� ij_^mkfZljb\Z_l�ijhp_kkguc�ih^oh^�ijb� jZa�
jZ[hld_��\g_^j_gbb�b�memqr_gbb�j_amevlZlb\ghklb�KFD�k�p_evx�m\_eb�
q_gby�m^h\e_l\hj_gghklb�ihlj_[bl_ey�iml_f�\uiheg_gby�_]h�lj_[h\Zgbc. 
Ij_bfms_kl\Z�ijhp_kkgh]h ih^oh^Z� khklhyl� \� h[_ki_q_gbb� k\yab�f_`^m�
hl^_evgufb�ijhp_kkZfb�\�jZfdZo�kbkl_fu�ijhp_kkh\��Z�lZd`_�\�bo�dhf[b�
gZpbb�b� \aZbfh^_ckl\bb. Bkihevah\Zgb_�ijhp_kkgh]h�ih^oh^Z�iha\hey_l�
ih^q_jdgmlv�\Z`ghklv�lZdbo�nZdlhjh\��dZd� 

• ihgbfZgb_�b�\uiheg_gb_�lj_[h\Zgbc� 
• g_h[oh^bfhklv�jZkkfhlj_gby�ijhp_kkh\�k�lhqdb�aj_gby�^h[Z\�

e_gghc�p_gghklb� 
• ^hklb`_gb_�j_amevlZlb\ghklb�ijhp_kkh\� 
• ihklhyggh_�memqr_gb_�ijhp_kkh\��hkgh\Zggh_�gZ�ZgZeba_�^Zg�

guo�ihemq_gguo�\�j_amevlZl_�baf_j_gbc.  
Fh^_ev� ijhp_kkgh-hjb_glbjh\Zgghc� KFD� \� mdjmig_gghf� \b^_�

ij_^klZ\e_gZ� gZ� jbk. 2.1. <� f_lh^bq_kdbo� fZl_jbZeZo� >��@� ijb\h^blky�
ijZdlbq_kdZy�f_lh^bdZ�\g_^j_gby�ijhp_kkgh]h�ih^oh^Z.  

KlZg^Zjl�BKH������mklZgZ\eb\Z_l�kl_i_gv�hl\_lkl\_gghklb�jmdh\h�
^kl\Z�hj]ZgbaZpbb�aZ�dZq_kl\h. Jmdh\h^kl\h�hl\_qZ_l�aZ�jZajZ[hldm�Iheb�
lbdb�\�h[eZklb�dZq_kl\Z��aZ�kha^Zgb_��\g_^j_gb_�b�nmgdpbhgbjh\Zgb_�kbk�
l_fu�mijZ\e_gby�dZq_kl\hf.  
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�Hj]ZgbaZpby�^he`gZ�hij_^_eylv�b�\u^_eylv�j_kmjku�^ey�\g_^j_gby�
b�ih^^_j`Zgby�\�jZ[hq_f�khklhygbb�KFD�b�g_ij_ju\gh]h�memqr_gby�__�
j_amevlZlb\ghklb�� ^h[b\Zlvky� \� [hevr_c� kl_i_gb� m^h\e_l\hj_gghklb�ih�
lj_[bl_ey�� bkoh^y� ba� ij_^ty\ey_fuo� bf� lj_[h\Zgbc. I_jkhgZe�� \uihe�
gyxsbc� jZ[hlm�� \ebyxsmx�gZ� dZq_kl\h�� ^he`_g� [ulv� dhfi_l_glguf�gZ�
hkgh\_� khhl\_lkl\mxs_]h� h[jZah\Zgby�� ih^]hlh\db�� gZ\udh\� b� hiulZ. 
Ij_^ijbylb_� ^he`gh� h[_ki_qblv� b� ih^^_j`b\Zlv� \� jZ[hq_f� khklhygbb�
bgnjZkljmdlmjm�b�hkms_kl\eylv�f_g_^`f_gl�ijhba\h^kl\_gghc�kj_^u�^ey�
lh]h��qlh[u�h[_ki_qblv�khhl\_lkl\b_�lj_[h\Zgbc�d�ijh^mdpbb.  

Hj]ZgbaZpby�^he`gZ�ieZgbjh\Zlv�b�jZajZ[Zlu\Zlv�ijhp_kku��g_h[�
oh^bfu_�^ey�\uimkdZ�ijh^mdpbb. Ijb�ieZgbjh\Zgbb�hj]ZgbaZpby�^he`gZ�
hij_^_eylv� 

• p_eb�\�h[eZklb�dZq_kl\Z�b�lj_[h\Zgby�d�ijh^mdpbb� 
• ihlj_[ghklv� \� jZajZ[hld_� ijhp_kkh\�� ^hdmf_glh\�� h[_ki_q_�

gbb�j_kmjkZfb�k�mq_lhf�ki_pbnbdb�ijh^mdpbb� 
• ihlj_[ghklv� \� \_jbnbdZpbb�� \Zeb^Zpbb�� fhgblhjbg]_�� dhg�

ljhe_��bkiulZgbyo�k�mq_lhf�ki_pbnbdb�b�djbl_jby�ijb_fdb�ijh^mdpbb� 
• aZibkb��g_h[oh^bfu_�^ey�ij_^hklZ\e_gby�^hdZaZl_evkl\�lh]h��

qlh� ijhp_kku� \uimkdZ� ijh^mdpbb� b� dhg_qgZy� ijh^mdpby� khhl\_lkl\m_l�
lj_[h\Zgbyf.  

Hj]ZgbaZpby�^he`gZ�ZgZebabjh\Zlv�lj_[h\Zgby��hlghkysb_ky�d�ijh�
^mdpbb�� hkms_kl\eylv�f_jhijbylby� ih� ih^^_j`Zgbx� k\yab� k� ihlj_[bl_�
e_f��dZkZxsb_ky�bgnhjfZpbb�h�ijh^mdpbb��ijhoh`^_gby� aZijhkh\��dhg�
ljZdlh\��h[jZlghc�k\yab�hl�ihlj_[bl_ey��\dexqZy�`Zeh[u�ihlj_[bl_ey.  

IeZgbjh\Zlv� ijh_dlbjh\Zgb_� b� jZajZ[hldm� ijh^mdpbb�� ijh\h^blv�
kbkl_fZlbq_kdbc�ZgZeba�\uihegy_fuo�jZ[hl��mijZ\eylv�baf_g_gbyfb�ijh�
_dlbjh\Zgby�b�jZajZ[hlhd.  

Hj]ZgbaZpby� ^he`gZ� h[_ki_qblv� khhl\_lkl\b_� aZdmiZ_fhc� ijh^md�
pbb� mklZgh\e_gguf� lj_[h\Zgbyf� gZ� aZdmidm�� hp_gb\Zlv� b� \u[bjZlv� ih�
klZ\sbdh\�gZ�hkgh\_�bo�kihkh[ghklb�ihklZ\eylv�ijh^mdpbx�\�khhl\_lkl�
\bb�k�mklZgh\e_ggufb�lj_[h\Zgbyfb.  

Hj]ZgbaZpby� ^he`gZ� ieZgbjh\Zlv� b� hkms_kl\eylv� ijhba\h^kl\h�
ijh^mdpbb b�h[_ki_qb\Zlv�h[kem`b\Zgb_�\�mijZ\ey_fuo�mkeh\byo��dhlh�
ju_�\dexqZxl�� 

• gZebqb_�bgnhjfZpbb��hibku\Zxs_c�oZjZdl_jbklbdb�ijh^mdpbb�� 
• gZebqb_�jZ[hqbo�bgkljmdpbc� 
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• bkihevah\Zgb_�ih^oh^ys_]h�l_ogheh]bq_kdh]h�h[hjm^h\Zgby� 
• gZebqb_�b�bkihevah\Zgb_�kj_^kl\�fhgblhjbg]Z�b�baf_j_gbc� 
• ijh\_^_gb_�fhgblhjbg]Z�b�baf_j_gbc� 
• hkms_kl\e_gb_�^_yl_evghklb�ih�\uimkdm��ihklZ\d_�b�l_ogbq_�

kdhfm�h[kem`b\Zgbx�ihklZ\e_gghc�ijh^mdpbb.  
Hj]ZgbaZpby�^he`gZ�hij_^_eylv��dZdhc�fhgblhjbg]�b�dZdb_ baf_j_�

gby� g_h[oh^bfh� ijh\h^blv�� dZdb_� kj_^kl\Z� baf_j_gby� g_h[oh^bfh� bk�
ihevah\Zlv�^ey�h[_ki_q_gby�^hdZaZl_evkl\Z�khhl\_lkl\by�ijh^mdpbb�mklZ�
gh\e_gguf� lj_[h\Zgbyf. Ijb� bkihevah\Zgbb� dhfivxl_jgh]h� ijh]jZff�
gh]h�h[_ki_q_gby�^he`gh�[ulv�ih^l\_j`^_gb_� khhl\_lkl\by� _]h�ij_^ih�
eZ]Z_fhfm�ijbf_g_gbx.  

Hj]ZgbaZpby�^he`gZ�ijh\h^blv�\gmlj_ggb_�Zm^blu�\�aZieZgbjh\Zg�
gu_�ijhf_`mldb�\j_f_gb�^ey�lh]h��qlh[u�hij_^_eblv��qlh�KFD�khhl\_l�
kl\m_l�lj_[h\Zgbyf�klZg^ZjlZ�b�ih^^_j`b\Z_lky�\�jZ[hq_f�khklhygbb.  

Hj]ZgbaZpby� ^he`gZ� ihklhyggh� memqrZlv� j_amevlZlb\ghklv� KFD��
jmdh\h^kl\mykv�iheblbdhc�b�p_eyfb \�h[eZklb�dZq_kl\Z��j_amevlZlh\�Zm^b�
lZ�� ZgZebaZ� ^Zgguo�� dhjj_dlbjmxsbo� b� ij_^mij_`^Zxsbo� ^_ckl\bc� b�
ZgZebaZ�kh�klhjhgu�jmdh\h^kl\Z.  

D�ih^^_j`b\Zxsbf�klZg^ZjlZf�k_f_ckl\Z�BKH�����������hlghkyl�
ky�klZg^Zjlu�BKH��������BKH��������BKH������.  

KlZg^Zjlu�BKH�������©Jmdh\h^ysb_�mdZaZgby�ih�ijh\_jd_�kbkl_fu�
dZq_kl\Z» \� lj_o�qZklyo�khklZ\eyxl�ghjfZlb\gmx�[Zam�^ey�hj]Zgh\��hkm�
s_kl\eyxsbo�ijh\_jdm�kbkl_f�dZq_kl\Z�ij_^ijbylby.  

KlZg^Zjl�BKH� ������hij_^_ey_l�lj_[h\Zgby��]ZjZglbjmxsb_�dZq_�
kl\h�baf_jbl_evgh]h�h[hjm^h\Zgby.  

KlZg^Zjl�BKH� ������ ©Jmdh\h^ysb_� mdZaZgby� ih� jZajZ[hld_� jmdh�
\h^kl\� ih� dZq_kl\m» kh^_j`bl� j_dhf_g^Zpbb� ih� khklZ\e_gbx� hkgh\gh]h�
^hdmf_glZ�KFD – jmdh\h^kl\Z�ih�dZq_kl\m.  

?keb� kbkl_fZ� mijZ\e_gby� dZq_kl\hf khhl\_lkl\m_l� lj_[h\Zgbyf�
klZg^Zjlh\�BKH��lh�ihlj_[bl_eyfb�wlh�\hkijbgbfZ_lky dZd�^hdZaZl_evkl�
\h�kihkh[ghklb�hj]ZgbaZpbb�h[_ki_qblv�\uimkd�ijh^mdpbb�beb�hdZaZgb_�
mkem]�lj_[m_fh]h�mjh\gy�dZq_kl\Z.  

Jhkkbckdb_�klZg^Zjlu�k_jbb�=HKL�J�BKH������khhl\_lkl\mxl�f_`�
^mgZjh^guf� klZg^ZjlZf� k_f_ckl\Z�BKH� ���0,ihwlhfm� ijb\_^_ggh_� hib�
kZgb_�klZg^Zjlh\�fh`gh�hlg_klb�d�hl_q_kl\_gguf�=HKLZf ©Kbkl_fu�f_�
g_^`f_glZ�dZq_kl\Z».  



=eZ\Z����KlZg^ZjlbaZpby�\�mijZ\e_gbb�dZq_kl\hf 70 

 

2.3. Kbkl_fZ�f_g_^`f_glZ�dZq_kl\Z 
        ijhba\h^kl\_ggh]h�h[t_^bg_gby�©Ihebjh\Zggh_�kl_deh» 
        H:H�©;hjkdbc�kl_dhevguc�aZ\h^»  

 

Wnn_dlb\gZy��ohjhrh�ihkljh_ggZy�KFD�iha\hey_l�hj]ZgbaZpbb�hi�

lbfbabjh\Zlv�dZq_kl\h�\uimkdZ_fhc�ijh^mdpbb�k�lhqdb�aj_gby�mf_gvr_�

gby�\hafh`guo�jbkdh\� kgb`_gby�aZljZl�b�jhklZ�ijb[ueb.  
Hkgh\guf�^hdmf_glhf�ijb� jZajZ[hld_�b� \g_^j_gbb�KFD� y\ey_lky�

©Jmdh\h^kl\h�ih�dZq_kl\m», kh^_j`Zs__�hkgh\gu_�iheh`_gby��Iheblbdm�\�

h[eZklb�dZq_kl\Z��hj]ZgbaZpbhggmx�kljmdlmjm��hibkZgb_�kbkl_fu�dZq_kl\Z.  
Hibr_f�kbkl_fm�dZq_kl\Z��ijbf_gy_fmx�\�ijhba\h^kl\_gghf h[t_�

^bg_gbb� �IH�� ©Ihebjh\Zggh_� kl_deh» b� \h� \k_o� ih^jZa^_e_gbyo� H:H�
©;hjkdbc�kl_dhevguc� aZ\h^», k\yaZgguo�ijhba\h^kl\_ggufb�hlghr_gby�

fb�k�IH�©Ihebjh\Zggh_�kl_deh».  
Kbkl_fZ�dZq_kl\Z�kha^ZgZ�b�\g_^j_gZ�dZd�kj_^kl\h��h[_ki_qb\Zxs__�

ijh\_^_gb_�Iheblbdb�\�h[eZklb�dZq_kl\Z�b�^hklb`_gb_�ihklZ\e_gguo�p_�

e_c�\�h[eZklb�dZq_kl\Z��b�ho\Zlu\Z_l�\k_�wlZiu�`bag_ggh]h�pbdeZ ihebjh�
\Zggh]h�kl_deZ��jbk. 2.2).  

Kbkl_fZ� dZq_kl\Z� IH� ©Ihebjh\Zggh_� kl_deh» ihkljh_gZ� gZ� ke_�
^mxsbo�ijbgpbiZo� 

-�khhl\_lkl\b_�lj_[h\Zgbyf�f_`^mgZjh^gh]h�klZg^ZjlZ�BKH������ 
-�khq_lZgb_�wdhghfbq_kdbo�b�Z^fbgbkljZlb\guo�f_lh^h\�mijZ\e_gby� 
-�bgnhjfZpbhggZy�h[_ki_q_gghklv�mijZ\eyxsbo�\ha^_ckl\bc.  
Ijb�kha^Zgbb�KFD�b�ih^]hlh\d_�__�d�k_jlbnbdZpbb�[ueb�bkihevah�

\Zgu�ke_^mxsb_�ghjfZlb\gu_�^hdmf_glu� 
=HKL�J�BKH� ����-96 «Kbkl_fu�dZq_kl\Z. Fh^_ev�h[_ki_q_gby�dZ�

q_kl\Z�ijb�ijh_dlbjh\Zgbb��jZajZ[hld_��ijhba\h^kl\_��fhglZ`_�b�h[kem�

`b\Zgbb»; 
BKH���������� «MijZ\e_gb_�dZq_kl\hf�b�h[_ki_q_gb_�dZq_kl\Z. Keh\Zjv»; 
BKH� ����-2:1994 «H[s__� jmdh\h^kl\h� dZq_kl\hf� b� klZg^Zjlu� ih�

h[_ki_q_gbx� dZq_kl\Z. H[sb_� jmdh\h^ysb_� mdZaZgby� ih� ijbf_g_gbx�

BKH�������BKH������b�BKH�����»; 
BKH� ���������� «Kbkl_fu� dZq_kl\Z. Fh^_ev� h[_ki_q_gby� dZq_kl\Z�

ijb�ijh_dlbjh\Zgbb��jZajZ[hld_��ijhba\h^kl\_��fhglZ`_�b�h[kem`b\Zgbb»; 
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BKH� ���������� «Jmdh\h^ysb_�mdZaZgby�ih�jZajZ[hld_�jmdh\h^kl\�

ih�dZq_kl\m»; 

BKH�����-1:1994 «MijZ\e_gb_�dZq_kl\hf�b�we_f_glu�kbkl_fu�dZq_�

kl\Z – qZklv��. Jmdh\h^ysb_�mdZaZgby».  

Jmdh\h^kl\h�H:H�©;hjkdbc�kl_dhevguc�aZ\h^» hnbpbZevgh�h[ty\b�

eh�iheblbdm�hj]ZgbaZpbb�\�h[eZklb�dZq_kl\Z����.02.2002 ]�.  

Jmdh\h^kl\h�ij_^ijbylby�ijh\ha]eZrZ_l� k\h_c� ]eZ\ghc� p_evx�ihe�

gh_�m^h\e_l\hj_gb_�ihlj_[bl_e_c�gZ�jugd_�kl_deZ�b�ba^_ebc�ba�g_]h.  

MijZ\e_gb_�dZq_kl\hf�–�]eZ\guc�juqZ]�\�hkms_kl\e_gbb�kljZl_]bb�

ij_^ijbylby��\�djZlqZcrb_�kjhdb�^hklbqv�dhgdmj_glhkihkh[ghklb�k�emq�

rbfb�fbjh\ufb�kl_dhevgufb�dhfiZgbyfb�gZ�Jhkkbckdhf�jugd_.  

<ukr__�jmdh\h^kl\h�ij_^ijbylby�ijh\ha]eZkbeh�ke_^mxsb_�hkgh\�

gu_�ijbgpbiu�^_yl_evghklb:  

• fh^_jgbaZpby�ijhba\h^kl\Z�b� \g_^j_gb_�i_j_^h\uo� l_ogheh�

]bc�–�hkgh\Z�dZq_kl\Z�ijhp_kkh\�b�ijh^mdpbb� 

• h[_ki_q_gb_� kljZl_]bq_kdh]h� ij_bfms_kl\Z� gZ^� dhgdmj_glZ�

fb��nhjfbjh\Zgb_�jugdZ�kl_deZ�\�Jhkkbb�b�kljZgZo�KG=� 

• ijh\_^_gb_� \� `bagv� kljZl_]bb� b� iheblbdb� ©Glaverbel», ih^�

^_j`Zgb_�dhjihjZlb\gh]h�^moZ�]jmiiu� 

• \h\e_q_gghklv� \k_]h� i_jkhgZeZ� \� ijhp_kk� ihklhyggh]h� memq�

r_gby�iml_f�kh\_jr_gkl\h\Zgby�b�jZa\blby�kbkl_f�h[mq_gby�b�ihhsj_gby� 

• ih^^_j`Zgb_� Zlfhkn_ju� khljm^gbq_kl\Z� f_`^m� ih^jZa^_e_�

gbyfb��jZa\blb_�f_`nmgdpbhgZevguo�dhfZg^� 

• ihkljh_gb_�\aZbfh\u]h^guo�hlghr_gbc�k�ihklZ\sbdZfb��fh�

lb\Zpby�bo�d�memqr_gbx�dZq_kl\Z�ihklZ\hd� 

• wdheh]bq_kdZy�qbklhlZ�ijhba\h^kl\Z�b�ijh^mdpbb�–�h[yaZl_ev�

gu�^ey�gZk� 

• dZq_kl\h�–�hkgh\Z�khdjZs_gby�aZljZl� 

• kh\_jr_gkl\h\Zgb_�dZq_kl\Z�g_�bf__l�ij_^_eZ.  
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Nhjfbjm_lky�\ukrbf

jmdh\h^kl\hf

Ba]hlh\bl_ev

�ihklZ\sbd�

Ihlj_[bl_ev

�aZdZaqbd�

���FZjd_lbg]�b�bamq_gb_

jugdZ

���Ijh_dlbjh\Zgb_��b

jZajZ[hldZ

���IeZgbjh\Zgb_�b

jZajZ[hldZ�ijhp_kkh\

���AZdmidb

���Ijhba\h^kl\h

���Dhgljhev�b�bkiulZgby

���MiZdh\dZ�b�ojZg_gb_

���J_ZebaZpby�b

jZkij_^_e_gb_

���Ihke_ijh^Z`gZy

^_yl_evghklv

IHEBLBD:

IJ?>IJBYLBY�<�H;E:KLB

D:Q?KL<:

KBKL?F:

D:Q?KL<:

 Jbk. 2.2. WlZiu�`bag_ggh]h�pbdeZ�ihebjh\Zggh]h�kl_deZ 

 

>ey�j_r_gby�ijbgpbih\�g_h[oh^bfh� 

• mki_rgh� ijh\_klb� oheh^guc� j_fhgl� b�fh^_jgbaZpbx� h[hjm�

^h\Zgby�i_j\hc�ebgbb�ihebjh\Zggh]h�kl_deZ� 

• \\_klb�\�^_ckl\b_�gh\h_�ijhba\h^kl\h�Z\lhfh[bevgh]h�ljbie_dkZ� 
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• klZlv�gZ^_`guf�ihklZ\sbdhf�dZq_kl\_ggh]h� Z\lhfh[bevgh]h�

kl_deZ�^ey�dhfiZgbb�©FORD»; 

• \g_^jblv�bgnhjfZpbhggu_�kbkl_fu�Z\lhfZlbabjh\Zggh]h�mq_�

lZ�nbgZgkh\uo�kj_^kl\�ijhba\h^kl\Z�ijh^mdpbb�b�fZl_jbZeh\� 

• jZajZ[hlZlv�b�\g_^jblv�kbkl_fu�f_g_^`f_glZ�dZq_kl\Z�gZ�hk�

gh\_�lj_[h\Zgbc�f_`^mgZjh^guo�klZg^Zjlh\ BKH�k_jbb�����������b�kbk�

l_fm�wdheh]bq_kdh]h�f_g_^`f_glZ�gZ�[Za_�klZg^Zjlh\�BKH�k_jbb������� 

• jZkijhkljZgylv�^_ckl\b_�kms_kl\mxs_c�kbkl_fu�dZq_kl\Z�gZ�

gZrbo�ihklZ\sbdh\�b�^bee_jh\� 

• Zdlb\gh�ijh\h^blv�dZ^jh\mx�iheblbdm�gZ�ij_^ijbylbb�aZ�kq_l�

h[mq_gby�b�ihklhyggh]h�ih\ur_gby�ijhn_kkbhgZebafZ� khljm^gbdh\��bk�

ihevah\Zgby� jZaebqguo� kbkl_f�fhlb\Zpbb� i_jkhgZeZ�� jZa\blby� khpbZev�

guo�ijh]jZff.  

Jmdh\h^kl\h� ij_^ijbylby� ]ZjZglbjm_l� h[_ki_q_gb_� mkeh\bc� ^ey�

j_ZebaZpbb� p_e_c� b� iheblbdb� \� h[eZklb� dZq_kl\Z� dZ`^uf� jZ[hlgbdhf�

ij_^ijbylby.  

IheblbdZ�\�h[eZklb�dZq_kl\Z�j_Zebam_lky�ihkj_^kl\hf�h[_ki_q_gby�

dZq_kl\Z��mijZ\e_gby�dZq_kl\hf�b�kh\_jr_gkl\h\Zgby�dZq_kl\Z.  

Hkgh\gufb�gZijZ\e_gbyfb�nhjfbjh\Zgby�Iheblbdb� \� h[eZklb� dZ�

q_kl\Z�y\eyxlky� 

-�h[_ki_q_gb_�khhl\_lkl\by�ijh^mdpbb�mklZgh\e_gguf�lj_[h\Zgbyf� 

-�hjb_glZpby�gZ�m^h\e_l\hj_gb_�lj_[h\Zgbc�ihlj_[bl_ey� 

-�jZkrbj_gb_�b�aZ\h_\Zgb_�gh\uo�jugdh\�k[ulZ.  

JZkij_^_e_gb_� hl\_lkl\_gghklb� ih�nhjfbjh\Zgbx�Iheblbdb� \� h[�

eZklb�dZq_kl\Z�ijb\_^_gh�\�lZ[e. 2.1.  

Kbkl_fZ�dZq_kl\Z�\oh^bl�\�h[smx�kbkl_fm�mijZ\e_gby�ij_^ijbylb�

_f. Hj]ZgbaZpbhggZy�ko_fZ�nmgdpbhgbjh\Zgby�KFD�IH� ©Ihebjh\Zggh_�

kl_deh» H:H�©;hjkdbc�kl_dhevguc�aZ\h^» ijb\_^_gZ�gZ�jbk. 2.3.  

JZkij_^_e_gb_� hl\_lkl\_gghklb� aZ� \uiheg_gb_�nmgdpbc� \� kbkl_f_�

h[_ki_q_gby�dZq_kl\Z��iheghfhqby��hl\_lkl\_gghklv�jmdh\h^kl\Z�ih�h[_k�

i_q_gbx�dZq_kl\Z�hljZ`Zxlky�\�Jmdh\h^kl\_.  
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=_g_jZevguc� ^bj_dlhj� hkms_kl\ey_l� h[s__� jmdh\h^kl\h� \k_fb�gZ�

ijZ\e_gbyfb�^_yl_evghklb�aZ\h^Z��h[_ki_qb\Z_l�\aZbfh^_ckl\b_�\k_o�_]h�

kljmdlmjguo�ih^jZa^_e_gbc�b�kem`[��nhjfbjm_l�Iheblbdm�\�h[eZklb�dZ�

q_kl\Z.  

LZ[ebpZ��.1 

JZkij_^_e_gb_�hl\_lkl\_gghklb�ih�nhjfbjh\Zgbx�iheblbdb 
\�h[eZklb�dZq_kl\Z 

GZijZ\e_gb_�jZ[hl Hl\_lkl\_ggh_�^he`ghklgh_�ebph 

Hij_^_e_gb_�b�ih^ibkZgb_ 
iheblbdb 

=_g_jZevguc�^bj_dlhj�H:H�©;KA»  
GZqZevgbd�ijhba\h^kl\_ggh]h� 
h[t_^bg_gby�©Ihebjh\Zggh_�kl_deh»  

>hdmf_glZevgh_�hnhjfe_gb_ 
b�ij_^klZ\e_gb_ 

GZqZevgbd�hl^_eZ�mijZ\e_gby�dZq_kl\hf 
 

>h\_^_gb_ Iheblbdb�^h�\k_o 
jZ[hlgbdh\ 

Jmdh\h^bl_eb�ih^jZa^_e_gbc� 
dhhj^bgZlhj�kbkl_fu�dZq_kl\Z�ijhba\h^�
kl\_ggh]h�h[t_^bg_gby 

 
L_ogbq_kdbc�^bj_dlhj nhjfbjm_l�b�j_Zebam_l�l_ogbq_kdmx�iheblb�

dm� ij_^ijbylby�� y\ey_lky� ij_^klZ\bl_e_f� jmdh\h^kl\Z�� hl\_qZxsbf� aZ�
jZajZ[hldm�b�nmgdpbhgbjh\Zgb_ kbkl_fu�dZq_kl\Z.  

Dhff_jq_kdbc�^bj_dlhj�hl\_qZ_l� aZ�bamq_gb_� lj_[h\Zgbc�ihlj_[b�
l_e_c�� ZgZeba�b� \uiheg_gb_� lj_[h\Zgbc�dhgljZdlh\�gZ�ihklZ\dm�ijh^md�
pbb.  

NbgZgkh\uc� ^bj_dlhj hl\_qZ_l� aZ�nbgZgkh\mx� iheblbdm� ij_^ijb�
ylby�� hjb_glbjh\Zggmx� gZ� ih\ur_gb_� wnn_dlb\ghklb� b� j_glZ[_evghklb�
ijhba\h^kl\Z.  

GZqZevgbd� ijhba\h^kl\_ggh]h� h[t_^bg_gby� �IH�� ©Ihebjh\Zggh_�
kl_deh» nhjfbjm_l�b�j_Zebam_l�Iheblbdm�\�h[eZklb�dZq_kl\Z \�dhee_dlb\_�
IH�� h[_ki_qb\Z_l� \uimkd� ijh^mdpbb�� m^h\e_l\hjyxs_c� lj_[h\Zgbyf� b�
aZijhkZf�ihlj_[bl_e_c.  

>bj_dlhj�ih�i_jkhgZem�hl\_qZ_l� aZ�dZq_kl\h�ih^]hlh\db�b�ih^[hjZ�
i_jkhgZeZ.  
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GZqZevgbd�hl^_eZ�mijZ\e_gby�dZq_kl\hf��HMD��hj]Zgbam_l�dhgljhev�

aZ�nmgdpbhgbjh\Zgb_f�kbkl_fu�dZq_kl\Z�\�ih^jZa^_e_gbyo� aZ\h^Z��dhhj�

^bgbjm_l� jZ[hlu� ih� kh\_jr_gkl\h\Zgbx� kbkl_fu� dZq_kl\Z�� hl\_qZ_l� aZ�

ih^]hlh\dm�hlq_lh\�^ey�ZgZebaZ�wnn_dlb\ghklb�nmgdpbhgbjh\Zgby�kbkl_�

fu�dZq_kl\Z�kh�klhjhgu�jmdh\h^kl\Z.  

L_ogbq_kdbc�^bj_dlhj��gZqZevgbd�IH��gZqZevgbd�HMD�hij_^_eyxl�

ihlj_[ghklb�\�j_kmjkZo�^ey�jZajZ[hldb�b�nmgdpbhgbjh\Zgby�b�ih^^_j`Z�

gby�kbkl_fu�dZq_kl\Z. =_g_jZevguc�^bj_dlhj�\u^_ey_l�b�jZkij_^_ey_l�j_�

kmjku. Jmdh\h^bl_eb�b� ki_pbZebklu�hl\_qZxl� aZ�\uiheg_gb_�nmgdpbc�\�

kbkl_f_�h[_ki_q_gby�dZq_kl\Z�\�khhl\_lkl\bb�k�\haeh`_ggufb�gZ�gbo�h[y�

aZgghklyfb.  

<k_� hl\_lkl\_ggu_� mqZkldb�ijhba\h^kl\_ggh]h�ijhp_kkZ� mdhfie_d�

lh\Zgu�h[mq_gguf�b�Zll_klh\Zgguf�i_jkhgZehf��h[eZ^Zxsbf� 

-�g_h[oh^bfufb ljm^h\ufb�gZ\udZfb�b�agZgbyfb�lj_[h\Zgbc�d�\u�

ihegy_fhc�^_yl_evghklb� 

-�agZgb_f�ghjfZlb\ghc��l_ogbq_kdhc�b�hlq_lghc�^hdmf_glZpbb��g_�

h[oh^bfhc�gZ�jZ[hq_f�f_kl_.  

Ijhba\h^kl\_ggh_��dhgljhevgh_�b�bkiulZl_evgh_�h[hjm^h\Zgb_� kh�

hl\_lkl\m_l�lj_[h\Zgbyf�l_ogheh]bq_kdbo�ijhp_kkh\.  

GhjfZlb\gZy�[ZaZ�jZkoh^Z�kujvy��hkgh\guo�b�\kihfh]Zl_evguo�fZ�

l_jbZeh\��lhieb\gh-wg_j]_lbq_kdbo�j_kmjkh\�y\ey_lky�hkgh\hc�^ey�ieZgb�

jh\Zgby�bo�ihlj_[ghklb. Lj_[h\Zgby�d�j_kmjkZf�hij_^_e_gu�\�khhl\_lkl�

\mxsbo�^hdmf_glZo.  

=_g_jZevguc�^bj_dlhj�g_�j_`_�^\mo�jZa�\�]h^�ZgZebabjm_l�kbkl_fm�

dZq_kl\Z�� qlh[u� h[_ki_qblv� __� ihklhyggmx� ijb]h^ghklv�� wnn_dlb\ghklv�

ijb� m^h\e_l\hj_gbb� lj_[h\Zgbc� klZg^ZjlZ�� j_ZebaZpbx� mklZgh\e_gguo�

Iheblbdhc�\�h[eZklb�dZq_kl\Z�aZ^Zq.  

Jmdh\h^kl\h�ih�dZq_kl\m��ijhp_^mju��klZg^Zjlu�ij_^ijbylby��^he`�

ghklgu_�b�jZ[hqb_�bgkljmdpbb��f_lh^bdb�hibku\Zxl�^_ckl\mxsmx�kbk�

l_fm� dZq_kl\Z. KljmdlmjZ�^hdmf_glh\� kbkl_fu� dZq_kl\Z�ij_^klZ\e_gZ�gZ�

jbkmgd_��.4.  
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GZqZevgbd�HMD�y\ey_lky�hl\_lkl\_gguf�aZ�^hdmf_glZpbx�kbkl_fu�

dZq_kl\Z� _z�wdki_jlbam��mq_l�b�ZdlmZebaZpbx.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Jbk. 2.4. KljmdlmjZ�^hdmf_glh\�ih�dZq_kl\m 
 
GZ�ij_^ijbylbb�hkms_kl\eyxlky�^_ckl\by�ih�ieZgbjh\Zgbx�dZq_kl�

\Z��khklZ\eyxlky�ieZgu�dZq_kl\Z�b�ieZgu�ih�memqr_gbx�dZq_kl\Z.  
GZqZevgbd�IH�b�gZqZevgbd�HMD�y\eyxlky�hl\_lkl\_ggufb�aZ�ieZ�

gbjh\Zgb_�jZ[hl�ih�dZq_kl\m. Jmdh\h^bl_eb�ih^jZa^_e_gbc�g_kml�hl\_lkl�
\_gghklv�aZ�k\h_\j_f_ggh_�b�wnn_dlb\gh_�\uiheg_gb_�ieZgh\�ih�dZq_kl\m�
\�k\hbo�ih^jZa^_e_gbyo.  

GZqZevgbd�HMD�b�miheghfhq_gguc�i_jkhgZe�y\eyxlky�hl\_lkl\_g�
gufb�aZ�dhgljhev�\uiheg_gby�ieZgh\�ih�memqr_gbx�dZq_kl\Z�b�ijh]jZff�
dZq_kl\Z.  

GZ�ij_^ijbylbb�jZajZ[hlZgu�b�ih^^_j`b\Zxlky�\�jZ[hq_f� khklhy�
gbb� ijhp_^mju�� h[_ki_qb\Zxsb_� ijh\_^_gb_� ZgZebaZ� dhgljZdlZ� b� dhhj�
^bgZpbx�wlhc�jZ[hlu. Dhff_jq_kdbc�^bj_dlhj�y\ey_lky�hl\_lkl\_gguf�aZ�
jZ[hlm�ih�ZgZebam�dhgljZdlZ.  

GZ�ij_^ijbylbb�jZajZ[hlZgZ�ijhp_^mjZ��\�dhlhjhc�^hdmf_glbjh\Zgh�
mijZ\e_gb_�ijh_dlbjh\Zgb_f�b�_]h�ijh\_jdb�k�p_evx�h[_ki_q_gby�\uihe�
g_gby� aZ^Zgby� gZ� ijh_dlbjh\Zgb_. L_ogbq_kdbc� ^bj_dlhj� dhhj^bgbjm_l�
jZ[hlu� ih� ijh_dlbjh\Zgbx. =eZ\guc� dhgkljmdlhj� y\ey_lky� hl\_lkl\_g�
guf�aZ�jZ[hlu�ih�mijZ\e_gbx�ijh_dlbjh\Zgb_f.  

I

II 

III 

Jmdh\h^kl\h�ih�dZq_kl\m 

Ijhp_^mju 

JZ[hqb_�bgkljmdpbb 
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GZqZevgbd�HMD�g_k_l�hl\_lkl\_gghklv� aZ�mijZ\e_gb_�^hdmf_glZfb�
kbkl_fu�dZq_kl\Z��\dexqZy�^hdmf_glu�\g_rg_]h�ijhbkoh`^_gby. Jmdh\h�
^bl_ev� [xjh� klZg^ZjlbaZpbb� b� k_jlbnbdZpbb� g_k_l� hl\_lkl\_gghklv� aZ�
mq_l�b�k\h_\j_f_ggmx�ZdlmZebaZpbx�^hdmf_glh\�k�p_evx�ij_^hl\jZs_gby�
bkihevah\Zgby�g_^_ckl\bl_evguo�b�mklZj_\rbo�^hdmf_glh\.  

K�p_evx�h[_ki_q_gby�^hklmighklb�khhl\_lkl\mxsbo�^hdmf_glh\�gZ�
\k_o� mqZkldZo�� ]^_� ijh\h^ylky� jZ[hlu�� hl� dhlhjuo� aZ\bkbl� wnn_dlb\gh_�
nmgdpbhgbjh\Zgb_�kbkl_fu�dZq_kl\Z��jmdh\h^bl_eb�kljmdlmjguo�ih^jZa�
^_e_gbc�k\hbf�jZkihjy`_gb_f�gZagZqZxl�hl\_lkl\_gguo�ih�kbkl_f_�dZq_�
kl\Z�b�miheghfhq_gguo�ih�ghjfZlb\ghc�^hdmf_glZpbb��dhlhju_�hkms_kl�
\eyxl�jZ[hlu�ih�mijZ\e_gbx�^hdmf_glZfb�\�k\hbo�ih^jZa^_e_gbyo.  

GZqZevgbd�hl^_eZ� aZdmihd�g_k_l�hl\_lkl\_gghklv� aZ� aZdmidm�kujvy��
fZl_jbZeh\�� h[hjm^h\Zgby�� khhl\_lkl\mxsbo� mklZgh\e_gguf� lj_[h\Zgb�
yf� aZ�kh[ex^_gb_ mkeh\bc�bo�ojZg_gby�b�\u^Zqb�\�ih^jZa^_e_gby.  

GZqZevgbd�ijhba\h^kl\_ggh]h�h[t_^bg_gby y\ey_lky�hl\_lkl\_gguf�
aZ� \uiheg_gb_� lj_[h\Zgbc� ih� b^_glbnbdZpbb� b� ijhke_`b\Z_fhklb� ijh�
^mdpbb. AZf. gZqZevgbdZ ih�dZq_kl\m�y\ey_lky�hl\_lkl\_gguf�aZ�ijbf_g_�
gb_�f_lh^h\�ih�b^_glbnbdZpbb�b�ijhke_`b\Z_fhklb�ijh^mdpbb�\�ijhba�
\h^kl\_. Kms_kl\mxsZy� kbkl_fZ� b^_glbnbdZpbb� h[_ki_qb\Z_l� \hafh`�
ghklv� hij_^_e_gby� ijhbkoh`^_gby� iZjlbc� b� _^bgbp� ]hlh\hc� ijh^mdpbb�
�[ehdZ�.  

>ey�ijh\_^_gby�jZ[hl�ih�b^_glbnbdZpbb�b�ijhke_`b\Z_fhklb�ijh�
^mdpbb�bkihevamxlky�ke_^mxsb_�^Zggu_� 

- ��\Z]hgZ�b�`�^�gZdeZ^ghc�ih�hl]jmad_�ijh^mdpbb� 
- ��[ehdZ� 
-�`mjgZe�kf_gguo�dhgljhe_jh\� 
-�`mjgZe�DBK��dhgljhevgh-bkiulZl_evghc�klZgpbb�� 
-�`mjgZeu�hi_jZlhjh\�i_qb�hl`b]Z��nehZl-\Zggu�b�kl_deh\Zjh\� 
-�^Zggu_�j_amevlZlh\ dhgljhey�dZq_kl\Z�rbolu�b�kl_deZ�PAE.  
GZqZevgbd� IH� ©Ihebjh\Zggh_� kl_deh» hl\_qZ_l� aZ� hj]ZgbaZpbx�

ijhba\h^kl\_ggh]h�ijhp_kkZ�\�mijZ\ey_fuo�mkeh\byo��\uimkd�ijh^mdpbb�
aZieZgbjh\Zggh]h�dZq_kl\Z��wdkiemZlZpbx�b�h[kem`b\Zgb_�h[hjm^h\Zgby��
hj]ZgbaZpbx�[_ahiZkguo�mkeh\bc�ljm^Z��kha^Zgb_�ih^oh^ys_c�ijhba\h^�
kl\_gghc�kj_^u�b�^hklZ\dm�ijh^mdpbb�ihlj_[bl_eyf.  

Dhff_jq_kdbc� hl^_e� ijhba\h^kl\_ggh]h� h[t_^bg_gby� hl\_qZ_l� aZ�
khklZ\e_gb_�ieZgh\��ki_pbnbdZpbc�gZ�ba]hlh\e_gb_�ijh^mdpbb�.  
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L_ogheh]bq_kdb_� ijhp_kku� ijhba\h^kl\Z� ihebjh\Zggh]h� kl_deZ� gZ�
\u[jZgghf�l_ogheh]bq_kdhf�h[hjm^h\Zgbb��dhgljhev�b�mijZ\e_gb_�khhl�
\_lkl\mxsbfb�iZjZf_ljZfb�ijhp_kkZ�gZ�\k_o�wlZiZo�ijhba\h^kl\Z��kihkh�
[u�dhgljhey�b�bkiulZgbc�ijh^mdpbb�baeh`_gu b�ml\_j`^_gu�\�khhl\_l�
kl\mxsbo�klZg^ZjlZo�ij_^ijbylby b�bgkljmdpbyo�ih�jZ[hl_.  

L_ogbq_kdh_�khklhygb_�ijhba\h^kl\_ggh]h�h[hjm^h\Zgby�\� l_q_gb_�
\k_]h� kjhdZ� wdkiemZlZpbb� dhgljhebjm_lky� b� ih^^_j`b\Z_lky� kbkl_fhc�
IIJ. Hl\_lkl\_gguf� aZ�\uiheg_gb_�^Zgghc�ijhp_^mju�y\ey_lky�gZqZev�
gbd�bg`_g_jghc�kem`[u�ijhba\h^kl\_ggh]h�h[t_^bg_gby.  

L_ogbq_kdbc� ^bj_dlhj� y\ey_lky� hl\_lkl\_gguf� aZ� hj]ZgbaZpbx� b�
h[_ki_q_gb_�j_kmjkZfb�dhgljhey�b�bkiulZgbc�ijh^mdpbb. GZqZevgbd�ijh�
ba\h^kl\_ggh]h� h[t_^bg_gby� ©Ihebjh\Zggh_� kl_deh» b� gZqZevgbd� PAE�
y\eyxlky�hl\_lkl\_ggufb�aZ�ijh\_^_gb_�dhgljhey�b�bkiulZgbc.  

<_kv�dhfie_dk�jZ[hl�ih�mijZ\e_gbx�dhgljhevguf��baf_jbl_evguf�
b� bkiulZl_evguf� h[hjm^h\Zgb_f� \uihegy_l� p_gljZebah\ZggZy� f_ljheh�
]bq_kdZy�kem`[Z – hl^_e�]eZ\gh]h�f_ljheh]Z. Hl\_lkl\_gguf�aZ�\uiheg_�
gb_�wlh]h�dhfie_dkZ�jZ[hl�y\ey_lky�]eZ\guc�f_ljheh].  

AZf_klbl_ev� gZqZevgbdZ� ijhba\h^kl\_ggh]h� h[t_^bg_gby� ©Ihebjh�
\Zggh_� kl_deh» ih� dZq_kl\m� y\ey_lky� hl\_lkl\_gguf� aZ� hkms_kl\e_gb_�
h[hagZq_gby�b�j_]bkljZpbb�j_amevlZlh\�dhgljhey. KlZlmk�dhgljhey�b�bk�
iulZgbc� mdZau\Z_lky� ihkj_^kl\hf� fZjdbjh\hd�� f_lhd�� ki_pbZevguo�
rlZfih\.  

Khhl\_lkl\b_�ijh^mdpbb�mklZgh\e_gguf�lj_[h\Zgbyf�hij_^_ey_lky� 
-�ijb�\oh^ghf�dhgljhe_��hl\_lkl\_gguc – gZqZevgbd�PAE�� 
-�\�ijhp_kk_�ijhba\h^kl\Z�b�ijb�hdhgqZl_evghf�dhgljhe_� �hl\_lkl�

\_gguc – aZf_klbl_ev�gZqZevgbdZ�ijhba\h^kl\_ggh]h�h[t_^bg_gby�ih�dZ�
q_kl\m�.  

GZqZevgbd�hl^_eZ�aZdmihd��gZqZevgbd�ijhba\h^kl\_ggh]h�h[t_^bg_�
gby��gZqZevgbd�PAE hl\_qZxl aZ ijh\_^_gb_�jZ[hl�ih�mijZ\e_gbx�g_khhl�
\_lkl\mxs_c�ijh^mdpb_c�\�ijhp_kkZo�aZdmihd��ijhba\h^kl\Z�ijh^mdpbb b�
^hklZ\db�_z ihlj_[bl_eyf.  

AZ�\uiheg_gb_�jZ[hl�ih�mijZ\e_gbx�g_khhl\_lkl\mxs_c�ijh^mdpb�
_c�ijb� aZdmidZo�g_k_l�hl\_lkl\_gghklv�gZqZevgbd�hl^_eZ� aZdmihd��\�ijh�
p_kk_�ijhba\h^kl\Z��hdhgqZl_evghf�dhgljhe_��ojZg_gbb��hl]jmad_�ijh^md�
pbb – aZf. gZqZevgbdZ� ijhba\h^kl\_ggh]h� h[t_^bg_gby� ©Ihebjh\Zggh_�
kl_deh» ih�dZq_kl\m.  



=eZ\Z����KlZg^ZjlbaZpby�\�mijZ\e_gbb�dZq_kl\hf 80 

<uy\e_gb_�g_khhl\_lkl\mxs_c�ijh^mdpbb�ijhba\h^blky�ijb� \oh^�
ghf�dhgljhe_�aZdmiZ_fhc�ijh^mdpbb��\�ijhp_kk_�ijhba\h^kl\Z�gZ�mqZkldZo�
dhgljhey�b�j_adb�kl_deZ��ijb�miZdh\d_��i_j_^Zq_�miZdh\Zgghc�ijh^mdpbb�
gZ�kdeZ^��ijb�ojZg_gbb�b�hl]jmad_�ijh^mdpbb�ihlj_[bl_eyf.  

Jmdh\h^bl_eb�ih^jZa^_e_gbc�y\eyxlky�hl\_lkl\_ggufb�aZ�ijbgylb_�
dhjj_dlbjmxsbo�b�ij_^mij_`^Zxsbo�^_ckl\bc�gZ�k\hbo�mqZkldZo.  

<� kbkl_f_� dZq_kl\Z� h[_ki_qb\Z_lky� mklZgh\e_gb_� ijbqbg� \uy\e_g�
guo�b�ihl_gpbZevguo�g_khhl\_lkl\bc��ijbgylb_�dhjj_dlbjmxsbo�b�ij_�
^mij_`^Zxsbo�^_ckl\bc�b�hp_gdZ�bo�wnn_dlb\ghklb.  

GZqZevgbdb�p_oZ�oheh^gh]h� kl_deZ�� kdeZ^Z� ]hlh\hc�ijh^mdpbb�� y\�
eyxlky� hl\_lkl\_ggufb� aZ� h[_ki_q_gb_� dZq_kl\Z� ijb� ih]jmah-
jZa]jmahqguo�jZ[hlZo��ojZg_gbb��miZdh\d_��ihklZ\d_�ijh^mdpbb. Hl\_lkl�
\_gguc� i_jkhgZe� kdeZ^Z� ]hlh\hc� ijh^mdpbb� dhgljhebjm_l� dZq_kl\h� ojZ�
g_gby�]hlh\hc�ijh^mdpbb�i_j_^�_z�hl]jmadhc�ihlj_[bl_eyf.  

AZf_klbl_ev�gZqZevgbdZ ijhba\h^kl\_ggh]h�h[t_^bg_gby�ih�dZq_kl�
\m�hl\_qZ_l�aZ�lh��qlh�\ky�\uy\e_ggZy�g_khhl\_lkl\mxsZy�ijh^mdpby�[m^_l�
bahebjh\ZgZ��[m^ml�khklZ\e_gu�khhl\_lkl\mxsb_�^hdmf_glu�ih�mijZ\e_�
gbx�g_khhl\_lkl\mxs_c�ijh^mdpb_c.  

�IhklZ\dZ�ijh^mdpbb�ijhba\h^blky�\�khhl\_lkl\bb�k�^h]h\hjZfb��aZ�
dexq_ggufb�k�ihlj_[bl_eyfb�b�\�khhl\_lkl\bb�k�ml\_j`^_ggufb�ko_fZfb�
aZ]jmadb�ijh^mdpbb�\h�\k_�\b^u�ljZgkihjlZ�–�ihem\Z]hgu�b�Z\lhfh[beb.  

�Hl\_lkl\_gguf� aZ�mijZ\e_gb_� kbkl_fhc�j_]bkljZpbb�^Zgguo�h�dZ�
q_kl\_�y\ey_lky�l_ogbq_kdbc�^bj_dlhj. >Zggu_�h�dZq_kl\_�j_]bkljbjmxlky�
k�p_evx� 

-�ih^l\_j`^_gby�khhl\_lkl\by�mklZgh\e_gguf�lj_[h\Zgbyf�d�kbkl_�
f_�dZq_kl\Z� 

-� ij_^hklZ\e_gby� ^hdZaZl_evkl\� b� bgnhjfZpbb� h[� wnn_dlb\ghklb�
nmgdpbhgbjh\Zgby�kbkl_fu�dZq_kl\Z.  

D�j_]bkljbjm_fuf�^Zgguf�h�dZq_kl\_��lj_[mxsbf�mijZ\e_gby��hl�
ghkylky� 

-�j_amevlZlu�ZgZebaZ�kh�klhjhgu�jmdh\h^kl\Z� 
-�hlq_lu�h[�hp_gd_�dZq_kl\Z� 
-�j_amevlZlu�ZgZebaZ�ijh_dlZ� 
-�j_amevlZlu�ZgZebaZ�dhgljZdlZ� 
-� ^hdmf_glu� ^ey� j_]bkljZpbb� j_amevlZlh\� dhgljhey� b� bkiulZgbc�

�`mjgZeu��Zdlu��ijhlhdheu��hlq_lu�b�l. i.); 
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-�j_amevlZlu�hij_^_e_gby�kl_i_gb�gZ^_`ghklb�ihklZ\sbdh\� 
-�Zdlu�\gmlj_ggbo�ijh\_jhd�dZq_kl\Z� 
-�hlq_lu�h�ijh\_^_gbb�dhjj_dlbjmxsbo�b�ij_^mij_`^Zxsbo�f_jh�

ijbylbc� 
-�j_amevlZlu�bgki_dpbhgguo�ijh\_jhd� 
-�hlq_lu�h�aZljZlZo�gZ�dZq_kl\h� 
-�^hdmf_glu�h�ijh\_jd_�\g_rgbfb�hj]ZgbaZpbyfb�b�^j.  
:gZeba�j_]bkljbjm_fuo�^Zgguo�h�dZq_kl\_�y\ey_lky�hkgh\Zgb_f�^ey�

ijh\_^_gby� dhjj_dlbjmxsbo� b� ij_^mij_`^Zxsbo� ^_ckl\bc b� khklZ\e_�
gby�ieZgh\�ih�dZq_kl\m.  

GZqZevgbd�HMD�y\ey_lky�hl\_lkl\_gguf�aZ�ijh\_^_gb_�\gmlj_ggbo�
ijh\_jhd. H[t_dlZfb�ijh\_jhd�y\eyxlky� 

-�dZq_kl\h�ijh^mdpbb� 
-�ijhba\h^kl\_ggu_�ijhp_kku� 
-�^_yl_evghklv�ih�mijZ\e_gbx�dZq_kl\hf.  
<gmlj_ggb_�ijh\_jdb�ijh\h^ylky�k�p_evx�mklZgh\e_gby� 
-� khhl\_lkl\by� kbkl_fu� dZq_kl\Z� lj_[h\Zgbyf BKH� ������ =HKL� J�

BKH������ 
-� wnn_dlb\ghklb� ijbf_g_gby� b� ih^^_j`Zgby� KFD \� jZ[hq_f� kh�

klhygbb� 
>bj_dlhj�ih�i_jkhgZem�g_k_l�hl\_lkl\_gghklv� aZ�ih^]hlh\dm� i_j_�

ih^]hlh\dm b�h[mq_gb_ i_jkhgZeZ� aZ\h^Z. L_ogbq_kdbc�^bj_dlhj�dhhj^b�
gbjm_l�jZ[hlu�ih�h[mq_gbx�i_jkhgZeZ�ih�dZq_kl\m.  

�GZqZevgbd� hl^_eZ� mijZ\e_gby� dZq_kl\hf�� dhhj^bgZlhj� ih� kbkl_f_�
dZq_kl\Z�ijhba\h^kl\_ggh]h�h[t_^bg_gby�©Ihebjh\Zggh_�kl_deh» y\eyxl�
ky�hl\_lkl\_ggufb�aZ�jZajZ[hldm�b�j_ZebaZpbx�ieZgh\�ih�h[mq_gbx�i_j�
khgZeZ�ih�dZq_kl\m.  

IeZgu� ijhn_kkbhgZevghc� ih^]hlh\db� b� i_j_ih^]hlh\db� i_jkhgZeZ�
ijhba\h^kl\_ggh]h� h[t_^bg_gby� ©Ihebjh\Zggh_� kl_deh» khklZ\ey_l� b�
dhgljhebjm_l�bo�\uiheg_gb_�gZqZevgbd�hl^_eZ�ih�i_jkhgZem�ijhba\h^kl�
\_ggh]h�h[t_^bg_gby�©Ihebjh\Zggh_�kl_deh».  

GZ�ij_^ijbylbb�kms_kl\mxl�ke_^mxsb_�\b^u�h[mq_gby� 
-�ih^]hlh\dZ�gh\uo�jZ[hqbo� 
-�i_j_ih^]hlh\dZ�jZ[hqbo� 
-�ih\ur_gb_�d\ZebnbdZpbb� 
-�h[mq_gb_�\lhjuf�ijhn_kkbyf� 
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-�h[mq_gb_�[_ahiZkguf�f_lh^Zf�jZ[hlu� 
-�h[mq_gb_�ih�dZq_kl\m� 
-�h[mq_gb_�jmdh\h^ysbo�jZ[hlgbdh\�b�ki_pbZebklh\�gZ�dmjkZo�p_e_�

\h]h�gZagZq_gby�b�bghkljZggh]h�yaudZ.  
�Dhff_jq_kdbc� ^bj_dlhj� hl\_qZ_l� aZ� jZ[hlm� ih� ihke_ijh^Z`ghfm�

h[kem`b\Zgbx�ijh^mdpbb. >ey� wlbo�p_e_c� kha^ZgZ�^be_jkdZy� k_lv�ij_^�
ijbylby��q_j_a�dhlhjmx�j_Zebam_lky�hkgh\gZy�qZklv�ijh^mdpbb. Ij_^ijb�
ylb_�dhgljhebjm_l�ijhp_kku�ojZg_gby��j_ZebaZpbb�b�bkihevah\Zgby�ijh�
^mdpbb�m�^be_jh\.  

G_�j_`_�h^gh]h�jZaZ�\�]h^�dhff_jq_kdZy�kem`[Z�ijh\h^bl�k_fbgZju�
^ey�^be_jh\�ij_^ijbylby�^ey�h[f_gZ�hiulhf�jZ[hlu�b�ijbgylby�dhjj_d�
lbjmxsbo�f_jhijbylbc�ih�memqr_gbx�dZq_kl\Z�jZ[hlu.  

Hl\_lkl\_gguf� aZ� hij_^_e_gb_� ihlj_[ghklb� \� ijbf_g_gbb� klZlb�
klbq_kdbo�f_lh^h\� y\ey_lky�gZqZevgbd�HMD. Ihlj_[ghklv�\�ijbf_g_gbb�
klZlbklbq_kdbo�f_lh^h\�hij_^_ey_lky� 

-�\�ijhp_kk_�ZgZebaZ�dhgljZdlZ��_keb�lZdb_�lj_[h\Zgby�ij_^ty\e_gu�
ihlj_[bl_e_f� 

-�\�ijhp_kk_�ZgZebaZ�kbkl_fu�dZq_kl\Z�kh�klhjhgu�jmdh\h^kl\Z� 
-�gZ�wlZi_�ieZgbjh\Zgby�dhjj_dlbjmxsbo�b�ij_^mij_`^Zxsbo�^_c�

kl\bc.  
J_amevlZlhf�y\ey_lky�i_j_q_gv�h[t_dlh\�^ey�ijbf_g_gby� klZlbklb�

q_kdbo� f_lh^h\�� kh]eZkh\Zgguc� k� jmdh\h^bl_e_f� ih^jZa^_e_gby. <u[hj�
dhgdj_lguo� klZlbklbq_kdbo� f_lh^h\� hkgh\u\Z_lky� gZ� bgnhjfZpbb� h� bo�
gZagZq_gbb�b�kn_j_�ijbf_g_gby. Hl\_lkl\_gguf�aZ�bgnhjfZpbx�h�gZagZ�
q_gbb��kn_j_�ijbf_g_gby�klZlbklbq_kdbo�f_lh^h\�b�__�ij_^hklZ\e_gb_�y\�
ey_lky�jmdh\h^bl_ev�[xjh�klZlbklbq_kdbo�f_lh^h\.  

Hl\_lkl\_gguf�aZ�\g_^j_gb_�b�ijbf_g_gb_�klZlbklbq_kdbo�f_lh^h\�
y\ey_lky gZqZevgbd�ijhba\h^kl\_ggh]h�h[t_^bg_gby ©Ihebjh\Zggh_�kl_deh».  

 

2.4. Ijbf_g_gb_�IDEF0-f_lh^heh]bb�^ey�hibkZgby ijhp_kkh\ 
        kbkl_fu�f_g_^`f_glZ�dZq_kl\Z�ijhba\h^kl\_ggh]h 
        h[t_^bg_gby�©Ihebjh\Zggh_�kl_deh»  

 

IjbgpbibZevguf� hlebqb_f� gh\hc� \_jkbb� klZg^Zjlh\� BKH� k_jbb�
�����y\ey_lky�ijhp_kkguc�ih^oh^�d�f_g_^`f_glm��kha^Zgbx�b�nmgdpbh�
gbjh\Zgbx� KFD. Wlh� ihkem`beh� hkgh\Zgb_f� ijbf_g_gby� ijhp_kkgh]h�
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ih^oh^Z� d� hibkZgbx� ^_ckl\mxs_c� \�H:H ©;hjkdbc� kl_dhevguc� aZ\h^» 
KFD�IH� ©Ihebjh\Zggh_� kl_deh». B^_y� ijhp_kkgh]h� ih^oh^Z� khklhbl� \�
lhf��qlh�nmgdpbhgbjh\Zgb_�KFD�fh`gh�ij_^klZ\blv�\�\b^_�k_lb�\aZbfh�
^_ckl\mxsbo�f_`^m�kh[hc�ijhp_kkh\.  

Ihemqblv�Z^_d\Zlgh_�hibkZgb_�ijhp_kkh\�fh`gh�k�ihfhsvx�ijhp_�
^mju��gZau\Z_fhc�fh^_ebjh\Zgb_f. Ih^� l_jfbghf� ©fh^_ebjh\Zgb_» ih�
gbfZ_lky�ijhp_kk�kha^Zgby�lhqgh]h��^hklZlhqgh]h��eZdhgbqgh]h��m^h[gh]h�
^ey�\hkijbylby�b�ZgZebaZ�hibkZgby�kbkl_fu�dZd�kh\hdmighklb�\aZbfh^_c�
kl\mxsbo�dhfihg_glh\�b�\aZbfhk\ya_c�f_`^m�gbfb.  

NmgdpbhgZevgh_� fh^_ebjh\Zgb_� ijhp_kkh\� –� wlh� f_lh^heh]by� b�
ijh]jZffguc�bgkljmf_glZjbc� hibkZgby�b� ZgZebaZ�ijhp_kkh\��iha\heyx�
sbc� ij_^klZ\blv� \kz� fgh`_kl\h� ijhp_kkh\� ij_^ijbylby� \� \b^_� gZ[hjZ�
^bZ]jZff��hlh[jZ`Zxsbo�\k_�\uihegy_fu_�nmgdpbb��Z�lZd`_�k\yau\Zx�
sb_�bo�fZl_jbZevgu_�b�bgnhjfZpbhggu_�ihlhdb�b�ihlj_[gu_�j_kmjku.  

>ey�fh^_ebjh\Zgby�kbkl_fu�f_g_^`f_glZ�dZq_kl\Z�\ IH�©Ihebjh�
\Zggh_� kl_deh» \u[jZgZ� IDEF0 –�f_lh^heh]by� >�@. <�ihevam�ijbf_g_gby�
f_lh^heh]bb�IDEF0�^ey�hibkZgby�b�^hdmf_glbjh\Zgby�ijhp_kkh\�]h\hjyl�
g_� lhevdh�_z�\hafh`ghklb�j_rZlv� aZ^Zqb�\�kn_j_�mijZ\e_gby�dZq_kl\hf��
gh�b�lhl�nZdl��qlh�=hkklZg^Zjl�Jhkkbb�ijbgye�j_dhf_g^Zpbb�ih�klZg^Zj�
lbaZpbb�J��. 1. 028-�����©BgnhjfZpbhggu_�l_ogheh]bb�ih^^_j`db�`ba�
g_ggh]h�pbdeZ�ijh^mdpbb. F_lh^heh]by�nmgdpbhgZevgh]h�fh^_ebjh\Zgby» 
[37]. IDEF0 – fh^_eb�gZ]ey^gu�b�ijhklu�^ey�ihgbfZgby��gh�\�lh�`_�\j_fy�
hgb�nhjfZebamxl�ij_^klZ\e_gb_�h�^_yl_evghklb�hj]ZgbaZpbb��ihfh]Zy�gZ�
oh^blv�h[sbc�yaud�f_`^m�jZajZ[hlqbdZfb�kbkl_fu�mijZ\e_gby�dZq_kl\hf�
b�[m^msbfb�ihevah\Zl_eyfb�wlh]h�hibkZgby.  

�Kh]eZkgh�IDEF��fh^_ev�kbkl_fu�f_g_^`f_glZ�dZq_kl\Z�IH�©Iheb�
jh\Zggh_�kl_deh» hibku\Z_lky�k�ihfhsvx�^bZ]jZff��l_dklZ�b�]ehkkZjby. 
>bZ]jZffu�hij_^_eyxl�\aZbfhk\yab�ijhp_kkZ��[ehdb��k�bkihegbl_eyfb�b�
h[t_dlZfb�� \uklmiZxsbfb� \� dZq_kl\_� \oh^h\� �bkoh^gu_� fZl_jbZevgu_��
bgnhjfZpbhggu_�� nbgZgkh\u_� b� ^j. j_kmjku��� mijZ\e_gbyfb� �=HKLu��
KLI��bgkljmdlb\gu_�fZl_jbZeu��ghjfZlb\gu_�^hdmf_glu��ijbdZau��jZk�
ihjy`_gby��h]jZgbq_gby�gZ�\uiheg_gb_��b�\uoh^Zfb� �j_amevlZlu�\uihe�
g_gby�ijhp_kkZ�.  

>bZ]jZffu�khklhyl�ba�[ehdh\�b�^m]. ;ehdb�ij_^klZ\eyxl�^_ckl\by�
�ijhp_kku��nmgdpbb���Z�^m]b�–�h[t_dlu��h[jZ[Zlu\Z_fu_�KFD�IH�©Iheb�
jh\Zggh_�kl_deh». Nmgdpbb�ij_h[jZamxl�^Zggu_�ke_\Z�gZijZ\h. <oh^gZy�b�
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\uoh^gZy� klj_edb� ihdZau\Zxl�� qlh� ^_eZ_l�nmgdpby. MijZ\e_gb_� �\oh^y�
sZy�k\_jom�klj_edZ��ihdZau\Z_l��ihq_fm�wlh�^_eZ_lky��f_oZgbaf� �klj_edZ�
\oh^ysZy�\�[ehd�kgbam��ihdZau\Z_l��dZd�bf_ggh�wlh�^_eZ_lky��jbk. 2.5).  
 
 
 Wlb�^Zggu_�g_h[oh^bfu    MijZ\e_gb_��=HKLu��klZg^Zjlu� 
 ^ey�\uiheg_gby�nmgdpbb     jmdh\h^kl\Z��G>� 
 
 
 

<oh^            NmgdpbhgZevguc  <uoh^��lh��qlh 
     �ijhp_kkZ�            [ehd   ijhba\h^blky 
           \�j_amevlZl_ 

\uiheg_gby 
ijhp_kkZ� 

               F_oZgbaf 
 �l_��dlh�\uihegy_l�ijhp_kk� 
  lh��k�ihfhsvx�q_]h�\uihe- 
           gy_lky�ijhp_kk� 
 

 Jbk. 2.5. F_klh�kh_^bg_gby�^m]�k�[ehdhf 

 
Fh^_ev� IDEF�� y\ey_lky� b_jZjobq_kdb� hj]Zgbah\Zgghc� kh\hdmigh�

klvx� ^bZ]jZff. >bZ]jZffZ� \_jog_]h� mjh\gy� kh^_j`bl� h^bg� [ehd� :–

0,h[jZamy�dhgp_ilmZevgmx�fh^_ev�KFD�IK. >bZ]jZffZ�\_jog_]h�mjh\gy�

:�� khklhbl� ba� [ehdh\� k� gmf_jZpb_c�:�� –�:�. DZ`^uc� [ehd� ^bZ]jZffu�

fh`_l�jZkkfZljb\Zlvky�dZd�hl^_evguc�[ehd�b�kZf�fh`_l�khklhylv�ba�[eh�

dh\�b�^m]�b�l. ̂ .  

NmgdpbhgZevgZy�fh^_ev�KFD�IH�©Ihebjh\Zggh_�kl_deh» kljhblky�

k� lhqdb� aj_gby� jmdh\h^bl_ey� KFD. LZdhc� ih^oh^� iha\hey_l� mq_klv� \k_�

ijhp_kku��\ebyxsb_�gZ�dZq_kl\h�ihebjh\Zggh]h�kl_deZ�b�ijhp_kkh\. Fh�

^_ev�^he`gZ�ho\Zlu\Zlv�\k_�klZ^bb�`bag_ggh]h�pbdeZ�ijh^mdpbb��Z�lZd`_�

k\yaZggu_� k� gbfb� \kihfh]Zl_evgu_� ijhp_kku� b� ijhp_kku�f_g_^`f_glZ��

\oh^ysb_�\�khklZ\�^_yl_evghklb�H:H�©;hjkdbc�kl_dhevguc�aZ\h^».  
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JZajZ[hldZ�^bZ]jZff��hibku\Zxsbo�nmgdpbhgZevgmx�fh^_ev�KFD�

IH� ©Ihebjh\Zggh_� kl_deh», ijh\h^beZkv� k� bkihevah\Zgb_f� CASE – 

kj_^kl\� Z\lhfZlbaZpbb� ijh_dlbjh\Zgby� b� fh^_ebjh\Zgby� bgnhjfZpbhg�

guo�kbkl_f� – ijh]jZffu�BPwin.  

>_j_\h� jZajZ[hlZgguo� ^bZ]jZff� �nmgdpbhgZevgZy� ^_dhfihabpby 

^h�\lhjh]h�mjh\gy��ij_^klZ\e_gh�gZ�jbk. 2.6.  

>bZ]jZffZ�\_jog_]h�mjh\gy�kh^_j`bl�h^bg�[ehd�:–���jbk. 2.����h[�

jZamy�dhgp_ilmZevgmx�^bZ]jZffm�KFD�IH�©Ihebjh\Zggh_�kl_deh». HgZ��

\h-i_j\uo�� kem`bl� jh^bl_evkdhc� ^bZ]jZffhc� ^ey� hklZevguo� ^bZ]jZff��

h[ty\ey_l� h[smx� nmgdpbx� \k_c� kbkl_fu� –�MijZ\eylv� dZq_kl\hf� \�IH�

©Ihebjh\Zggh_�kl_deh», l. _. mdZau\Z_l��qlh�^_eZ_l�KFD. <h-\lhjuo��^Z_l�

fgh`_kl\h�hkgh\guo� lbih\�^Zgguo��dhlhju_�bkihevam_l�beb�ijhba\h^bl�

kbkl_fZ. GZijbf_j�� klZg^Zjlu� BKH� b� =HKLu� iha\heyxl� hkms_kl\eylv�

f_g_^`f_gl�dZq_kl\hf�ebklh\h]h�kl_deZ. <-lj_lvbo��^bZ]jZffZ�mdZau\Z_l�

\aZbfhhlghr_gby�f_`^m�hkgh\gufb� lbiZfb�^Zgguo��ijh\h^y�bo�jZa]jZ�

gbq_gb_. GZijbf_j��ih`_eZgby�ihlj_[bl_e_c�jZkkfZljb\Zxlky�dZd�\oh^�

gh_� ^Zggh_�� baf_gy_fh_� �j_Zebam_fh_�� ijhp_kkhf�� \� lh� \j_fy� dZd� hl^_e�

mijZ\e_gby�dZq_kl\hf�ijh\h^bl�hj]ZgbaZpbhggh-f_lh^bq_kdh_�b�gZmqgh-

l_ogbq_kdh_�jmdh\h^kl\h�jZ[hlZfb�ih�f_g_^`f_glm�dZq_kl\Z�\�IH� ©Ih�

ebjh\Zggh_�kl_deh».  

>_dhfihabpby� \k_c� kbkl_fu� gZqbgZ_lky� k� khklZ\e_gby� kibkdZ� hk�

gh\guo�lbih\�^Zgguo�b�hkgh\guo�nmgdpbc. <�kibkhd�^Zgguo�\ghkylky�hk�

gh\gu_�]jmiiu�b�dZl_]hjbb�^Zgguo��bkihevam_fu_�b�]_g_jbjm_fu_�kbkl_�

fhc. JZajZ[Zlu\Z_fu_� ^bZ]jZffu�ij_^klZ\eyxl� ]jZgbpu�nmgdpbc�b� h]�

jZgbq_gby��gZdeZ^u\Z_fu_�gZ�gbo. H]jZgbq_gby�^he`gu�ijbkmlkl\h\Zlv�

\h�\k_o� kbkl_fZo. MdZau\Zy�h]jZgbq_gby��\uy\eyxl� _kl_kl\_ggmx� kljmd�

lmjm�kbkl_fu. ;_a�h]jZgbqbl_evguo�^m]�^bZ]jZffu�g_�kfh]ml�jZkkdZaZlv�

qblZl_ex�� ihq_fm� jZajZ[hlqbd� \u[jZe� bf_ggh� ^Zggmx� ^_dhfihabpbx. 

;eZ]h^Zjy�lhfm��qlh�jZaebqZxl�\oh^gu_�^m]b�b�^m]b�mijZ\e_gby��g_h[oh�

^bfu_�^ey�ihykg_gby�^_dhfihabpbb��jZajZ[hlZggu_�^bZ]jZffu�h[tykgy�

xl�bamqZ_fmx�kbkl_fm�b�ijbqbgm�lZdhc�^_dhfihabpbb.  



=eZ\Z����KlZg^ZjlbaZpby�\�mijZ\e_gbb�dZq_kl\hf 86 



�����Ijbf_g_gb_�,'()�-f_lh^heh]bb�^ey�hibkZgby�kbkl_fu�f_g_^`f_glZ�dZq_kl\Z 87 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

 
Jbk. 2.7. >bZ]jZffZ�:-0. Dhgp_ilmZevgZy�fh^_ev 

KFD�IH�©Ihebjh\Zggh_�kl_deh»  

 
 

AZdhgqb\� kibkhd�^Zgguo��ijbklmiZxl� d� khklZ\e_gbx� kibkdZ�nmgd�

pbc. >ey� wlh]h� ij_^klZ\eyxl�nmgdpbb� kbkl_fu�� bkihevamxsb_� lhl� beb�

bghc�deZkk�beb�gZ[hj�^Zgguo. G_kdhevdh�jZaebqguo�lbih\�^Zgguo�fh]ml�

KlZg^Zjlu =HKLu 

b�LM 
=HKL�J�
BKH 

9001-96 

ij_^ijbylby 

Ih`_eZgby 
ihlj_[bl_e_c 

BgnhjfZpby�h�dZq_kl\_ 
ijh^mdpbb 

DZq_kl\_ggZy 
�ijh^mdpby 

J_deZfZpbb 

BgnhjfZpby 
h�dZq_kl\_ 
ijh^mdpbb 

0 �j�� 

 
MijZ\eylv�dZq_kl\hf�            

\ IH��Ihebjh\Zggh_�kl_deh� 

Ij_^klZ\b�
l_ev jmd-\Z�
ih�KFD l_og��
^bj_dlhj 
H:H 
 
 

Hl^_e 
mijZ\�
e_gby�
dZq_kl�
\hf�
�HMD� 
 

Hl\_l�
kl\_g�
guc�ih�
KFD�\ 
ih^jZa�
^_e_gb�
yo 

P_gljZev�
gZy aZ\h�
^kdZy eZ�
[hjZlhjby 
�PAE� 

Dhg�
ljhevgh 
bkiulZ�
l_evgZy�
klZgpby� 

Ijhba\h^�
kl\_gguc�
i_jkhgZe 
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bkihevah\Zlvky�h^ghc�nmgdpb_c. Wlh�iha\hey_l�\u^_eblv�^Zggu_�koh^guo�

lbih\��dhlhju_�fh`gh�h[t_^bgblv�\�f_lZlbiu. G_h[oh^bfh�\gbfZl_evgh�

ZgZebabjh\Zlv�dZ`^mx�nmgdpbx�b�__�hlghr_gb_�d�]jmiiZf�^Zgguo. KlZ�

jZlvky�gZ^h�\u[bjZlv�lZdb_�nmgdpbb��dhlhju_�fh]eb�[u�jZ[hlZlv�k�gZb[h�

e__�h[sbfb�lbiZfb�^Zgguo�ba�kibkdZ. AZl_f�nmgdpbb�h[t_^bgyxl�\�Z]j_�

]Zlu�� bo� qbkeh� ^he`gh� khklZ\blv� �� –� �� nmgdpbhgZevguo� ]jmiibjh\hd. 

Kha^Zggu_�]jmiibjh\db�^he`gu�bf_lv�h^bgZdh\uc�mjh\_gv�keh`ghklb.  

Bkihevamy�f_lZlbiu� ^Zgguo� b�nmgdpbhgZevgu_� ]jmiibjh\db�� kha�

^Zxl�^bZ]jZffm�\_jog_]h�mjh\gy�:�. >bZ]jZffZ�:��khklhbl�ba�[ehdh\�k�

gmf_jZpb_c�:�� –�:�. DZ`^uc� [ehd� ^bZ]jZffu� jZkkfZljb\Z_lky� dZd� hl�

^_evguc�[ehd��b�kZf��\�k\hx�hq_j_^v��khklhbl�ba�[ehdh\�b�^m]�b�l. ̂ .  

JZajZ[hlZggu_� ^bZ]jZffu� ih^\_j]Zxlky� Z\lhjkdhc� ijh\_jd_� k� p_�

evx� \uy\e_gby� b� mkljZg_gby� g_^hklZldh\� >�@. AZl_f� jZajZ[hlZggu_� ^bZ�

]jZffu� ih^\_j]Zxlky� j_p_gabjh\Zgbx� wdki_jlZfb� –� jmdh\h^bl_eyfb� b�

ki_pbZebklZfb�KFD�IH�©Ihebjh\Zggh_�kl_deh».  

JZajZ[hlZggu_�^bZ]jZffu�fh]ml�^hihegylvky�bgnhjfZpb_c� \� \b^_�

l_dklh\��jbkmgdh\�b�]ehkkZjb_\. L_dkl�kh^_j`bl�jZkkdZa�h�dZdbo-eb[h�qZk�

lyo�^bZ]jZffu. JbkmgdZfb�ihykgyxl�hl^_evgu_�fhf_glu. =ehkkZjbc�–�wlh�

gZ[hj�hij_^_e_gguo�h[t_dlh\�b�nmgdpbc��ij_^klZ\e_gguo�gZ�^bZ]jZff_.  

Ijb\_^_gguc gZ[hj� ^bZ]jZff� �jbk. 2.7 –� jbk. 2.���� k� hibkZgb_f�

[ehdh\� b� klj_ehd� h[jZam_l� ijhp_kkgmx� fh^_ev� ©dZd� _klv» kbkl_fu� f_�

g_^`f_glZ�dZq_kl\Z�IH�©Ihebjh\Zggh_�kl_deh».  
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KL:LBKLBQ?KDB?�F?LH>U�DHGLJHEY�B�MIJ:<E?GBY 
D:Q?KL<HF�EBKLH<H=H�KL?DE: 

 
 3.1. KlZlbklbq_kdb_�f_lh^u�ZgZebaZ 
                  b�mijZ\e_gby�dZq_kl\hf�ijh^mdpbb 

 

KlZlbklbq_kdb_� f_lh^u� ZgZebaZ� dZq_kl\Z� rbjhdh� ijbf_gyxlky� \�
hl_q_kl\_gguo�b�aZjm[_`guo�kbkl_fZo�mijZ\e_gby�dZq_kl\hf�ijh^mdpbb. 
Bkihevah\Zgb_�klZlbklbq_kdbo�f_lh^h\�fh`_l�ihfhqv�\�ihgbfZgbb�ijb�
jh^u� baf_gqb\hklb� b�� ke_^h\Zl_evgh��fh`_l� ihfhqv� hj]ZgbaZpbyf� \� j_�
r_gbb�ijh[e_f�ih\ur_gby�klZ[bevghklb�ijhp_kkh\��bo�j_amevlZlb\ghklb�
b�wnn_dlb\ghklb 

Kh\j_f_ggu_�nbjfu�ijbf_gyxl� klZlbklbq_kdb_�f_lh^u�g_� lhevdh�
^ey�\uy\e_gby�[jZdZ�k�p_evx�hl^_e_gby�g_dZq_kl\_gghc�ijh^mdpbb��gh�b 
^ey� _]h� ij_^mij_`^_gby�� ^ey� ihklhyggh]h� dhgljhey� ijhba\h^kl\_ggh]h�
ijhp_kkZ�\�khhl\_lkl\bb�k�dhgp_ipb_c�©j_]mebjh\Zgby�dZq_kl\Z».  

P_evx� f_lh^h\� klZlbklbq_kdh]h� dhgljhey� y\ey_lky� bkdexq_gb_�
ijbqbg�� \uau\Zxsbo� g_ij_^kdZam_fu_� baf_g_gby� dZq_kl\Z� ijh^mdpbb. 
LZdmx� baf_gqb\hklv� fh`gh� ijhke_^blv� \� baf_jy_fuo� oZjZdl_jbklbdZo�
ijh^mdpbb�b�ijhp_kkh\. ?_�gZebqb_�fh`gh�aZf_lblv�gZ�jZaebqguo�klZ^byo�
`bag_ggh]h� pbdeZ� ijh^mdpbb�� hl� bkke_^h\Zgby� jugdZ� ^h� h[kem`b\Zgby�
ihlj_[bl_e_c� b� mlbebaZpbb. Wlb� baf_g_gby� \uau\Zxlky� dhgdj_lgufb�
ijbqbgZfb��dhlhju_�gm`gh�mklZgh\blv�b�mkljZgblv.  

KlZlbklbq_kdb_� f_lh^u� fh]ml� ihfhqv� ijb� baf_j_gbb�� hibkZgbb��
ZgZeba_��bgl_jij_lZpbb�b�fh^_ebjh\Zgbb�lZdhc�baf_gqb\hklb. KlZlbklb�
q_kdbc� ZgZeba� ^Zgguo�fh`_l�ihfhqv� emqr_� ihgylv�ijbjh^m��fZkrlZ[� b�
ijbqbgu� baf_gqb\hklb�� kihkh[kl\my� j_r_gbx� b� ij_^mij_`^_gbx� ijh�
[e_f�� dhlhju_�fh]ml�[ulv�j_amevlZlhf� lZdhc�baf_gqb\hklb�� Z� lZd`_�ih�
klhygghfm�memqr_gbx.  
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<� f_g_^`f_gl_� dZq_kl\Z� ihebjh\Zggh]h� kl_deZ� klZlbklbq_kdb_�      
f_lh^u�fh]ml�ijbf_gylvky ^ey�j_r_gby�ke_^mxsbo�aZ^Zq� 

1) dhgljhey�dZq_kl\Z�kujvy�b�fZl_jbZeh\�� 
2) ijb_fhqgh]h�dhgljhey�dZq_kl\Z�ijh^mdpbb� 
3) ZgZebaZ�lhqghklb�b�klZ[bevghklb�l_ogheh]bq_kdbo�ijhp_kkh\� 
4) j_]mebjh\Zgby�l_ogheh]bq_kdbfb�ijhp_kkZfb� 
5) hp_gdb�dZq_kl\Z�ljm^Z�bkihegbl_e_c� 
6) hp_gdb�dZq_kl\Z�l_ogbq_kdbo�b�l_ogheh]bq_kdbo�nZdlhjh\� 
7) ZgZebaZ�j_deZfZpbc� 
8) hp_gdb�aZljZl�gZ�dZq_kl\h�ijh^mdpbb� 
9) hp_gdb�wnn_dlb\ghklb�gh\h\\_^_gbc�� 

10) \u[hjZ�iZjlg_jh\��ihklZ\sbdh\�b�deb_glh\�b�l. ̂ .  
Bklhqgbdhf�^Zgguo�^ey�ZgZebaZ�b�dhgljhey�dZq_kl\Z�fh]ml�kem`blv�

ke_^mxsb_�f_jhijbylby�>�@� 
1. Bgki_dpbhgguc�dhgljhev��j_]bkljZpby�^Zgguo�\oh^gh]h�dhgljh�

ey� bkoh^gh]h� kujvy� b�fZl_jbZeh\�� j_]bkljZpby� ^Zgguo� ]hlh\hc� ijh^md�
pbb��j_]bkljZpby�^Zgguo�ijhf_`mlhqgh]h�dhgljhey�b�l. ̂ .  

2. Ijhba\h^kl\h� b� l_ogheh]by�� j_]bkljZpby� ^Zgguo� dhgljhey� ijh�
p_kkZ��ih\k_^g_\gZy�bgnhjfZpby�h�ijbf_gy_fuo�hi_jZpbyo��j_]bkljZpby�
^Zgguo� dhgljhey� h[hjm^h\Zgby� �gZeZ^dZ�� j_fhgl�� l_ogbq_kdh_� h[kem`b�
\Zgb_���iZl_glu�b�klZlvb�ba�i_jbh^bq_kdhc�i_qZlb�b�l. ̂ .  

3. IhklZ\dZ�fZl_jbZeh\� b� k[ul� ijh^mdpbb�� j_]bkljZpby� ^\b`_gby�
q_j_a� kdeZ^u�� j_]bkljZpby� k[ulZ�ijh^mdpbb� �^Zggu_� h�ihemq_gbb�b� \u�
ieZl_�^_g_`guo�kmff��dhgljhev�kjhdh\�ihklZ\hd��b�l. ̂ .  

4. MijZ\e_gb_� b� ^_ehijhba\h^kl\h�� j_]bkljZpby� ijb[ueb�� j_]bkl�
jZpby� \ha\jZs_gghc� ijh^mdpbb�� j_]bkljZpby� h[kem`b\Zgby� ihklhygguo�
deb_glh\��`mjgZe�j_]bkljZpbb�ijh^Z`��fZl_jbZeu�ZgZebaZ�jugdZ�b�l. ̂ .  

5. NbgZgkh\u_�hi_jZpbb��lZ[ebpu�khihklZ\e_gby�^_[_lZ�b�dj_^blZ��
j_]bkljZpby�ih^kq_lZ�ihl_jv��wdhghfbq_kdb_�jZkq_lu�b�l. ̂ .  

>ey�ZgZebaZ�^Zgguo�bkihevamxlky�l_�beb�bgu_�klZlbklbq_kdb_�f_�
lh^u. LZd��gZ�yihgkdbo�ij_^ijbylbyo�ih\k_f_klgh�bkihevamxlky�g_keh`�
gu_�^ey�ihgbfZgby�b�ijbf_g_gby�klZlbklbq_kdb_�f_lh^u�–�lZd�gZau\Z_�
fu_�©k_fv�bgkljmf_glh\�dhgljhey�dZq_kl\Z» [2]: 

1. JZkkeh_gb_.  
2. =jZnbdb.  
3. >bZ]jZffZ�IZj_lh.  
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4. Ijbqbggh-ke_^kl\_ggZy�^bZ]jZffZ.  
5. =bklh]jZffZ.  
6. >bZ]jZffZ�jZa[jhkZ.  
7. Dhgljhevgu_�dZjlu.  

Wlb�f_lh^u�fh]ml�bkihevah\Zlvky�dZd�\�hl^_evghklb��lZd�b�\�jZaebq�
guo� dhf[bgZpbyo. JZkkfhljbf� kh^_j`Zgb_� wlbo�f_lh^h\�b� h[eZklv�ijb�
f_g_gby.  

JZkkeh_gb_ – h^bg� ba� gZb[he__� ijhkluo� klZlbklbq_kdbo� f_lh^h\�
ZgZebaZ. ?keb�ij_^iheZ]Z_lky��qlh�hldehg_gby�\�dZq_kl\_�k\yaZgu�k�mkeh�
\byfb�ba]hlh\e_gby��lh�ke_^m_l�ijh\h^blv�kjZ\gbl_evgh_�bamq_gb_�baf_�
j_gguo� ihdZaZl_e_c� ih� hl^_evguf� ©kehyf» – jZa^_evgh� ih� fZrbgZf� b�
h[hjm^h\Zgbx�� hl^_evgh� ih� dZ`^hfm� hi_jZlhjm�� hl^_evgh� ih� [jb]Z^Zf��
jZa^_evgh�ih�^g_\ghc�b�ghqghc�kf_gZf�b�l. ̂ .  

=jZnbdb�– ^Zxl�\hafh`ghklv�g_�lhevdh�hp_gblv�khklhygb_�gZ�^Zg�
guc�fhf_gl�\j_f_gb��gh�b�ijhZgZebabjh\Zlv�h[smx� l_g^_gpbx�baf_g_�
gby�� l. _. \u^_eblv� lj_g^� b� k_ahggu_� dhe_[Zgby�� kijh]ghabjh\Zlv� [he__�
m^Ze_gguc�j_amevlZl�ih�l_g^_gpbyf�ijhp_kkZ. >ey�ZgZebaZ�fh]ml�ijbf_�
gylvky� jZaebqgu_� lbiu� ]jZnbdh\� –� g_ij_ju\gu_�� dmkhqgh-ebg_cgu_��
klhe[qZlu_��e_glhqgu_��djm]h\u_�^bZ]jZffu�b�^j.  

>bZ]jZffZ�IZj_lh�fh`_l�bkihevah\Zlvky�ijb�j_r_gbb�lZdbo�ijh�
[e_f��dZd�ihy\e_gb_�[jZdZ��g_iheZ^db�h[hjm^h\Zgby��dhgljhev�ijh^mdpbb�
gZ� kdeZ^Zo��ihklmie_gb_�j_deZfZpbc�� aZ^_j`dZ� kjhdh\�ihklZ\db� kujvy�b�
fZl_jbZeh\��ljm^ghklb�k�h[hjhlhf�dj_^blguo�kmff��hk\h_gb_�gh\uo�ijZ�
\be�ijbgylby�aZdZah\�b�l. ^. >bZ]jZffZ�IZj_lh�kljhblky�\�\b^_�klhe[qZlh�
]h�]jZnbdZ�\�g_kdhevdbo�\ZjbZglZo��ihke_^h\Zl_evguc�ZgZeba�dhlhjuo�ih�
a\hey_l�khklZ\blv�hl^_evgmx�^bZ]jZffm�IZj_lh�^ey�dhgdj_lguo�y\e_gbc. 
>bZ]jZffm� IZj_lh� p_e_khh[jZagh� ijbf_gylv� \f_kl_� k� ijbqbggh-
ke_^kl\_gghc�^bZ]jZffhc. Qlh[u�j_rblv�ijh[e_fm��k\yaZggmx�k�gbadbf�
dZq_kl\hf�ijh^mdpbb��g_h[oh^bfh�mykgblv�kmsghklv�y\e_gby�ih�dZ`^hfm�
dhgdj_lghfm�\b^m�^_n_dlZ.  

<�ih^h[ghc�kblmZpbb�kh[bjZxlky�aZbgl_j_kh\Zggu_�ebpZ�b�\k_klh�
jhgg_� bamqZxl� dhj_ggmx� ijbqbgm� g_^h[jhdZq_kl\_gghklb. <� j_amevlZl_�
hklZgZ\eb\Zxlky�gZ���–���ijbqbgZo��lj_[mxsbo�i_j\hhq_j_^gh]h�\gbfZ�
gby. Ihke_� ijh\_^_gby� dhjj_dlbjmxsbo� f_jhijbylbc� ih\lhjgh� kljhyl�
^bZ]jZffm�IZj_lh�b�hp_gb\Zxl�wnn_dlb\ghklv�ijh\_^_gguo�memqr_gbc.  
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Ijbqbggh-ke_^kl\_ggZy� ^bZ]jZffZ� �ko_fZ� BkbdZ\u�� [2]. Rbjhdh�

bkihevam_lky� \�Yihgbb. Ijhp_kk� ij_^klZ\ey_lky� dZd� \aZbfh^_ckl\b_� q_�
luj_o�©F»: Material –�FZl_jbZe� Machine – H[hjm^h\Zgb_� Man – Hi_jZ�
lhj�� Method –�F_lh^. >bZ]jZffZ�� ihemqb\rZy� gZa\Zgb_� ©ju[vy� dhklv», 
hlh[jZ`Z_lky�]jZnbq_kdb. >ey�khklZ\e_gby�^bZ]jZffu�ih^[bjZxl�fZdkb�
fZevgh_� qbkeh� nZdlhjh\�� bf_xsbo� hlghr_gb_� d� oZjZdl_jbklbd_�� b� \u�

r_^rb_� aZ� ij_^_eu� ^himklbfuo� agZq_gbc. Ijb� bkke_^h\Zgbb� ijbqbg�
ihevamxlky�]jmiih\uf�f_lh^hf�ZgZebaZ�ijbqbg��gZau\Z_fuf�©fha]h\uf�

rlmjfhf».  
=bklh]jZffZ�ijbf_gy_lky ^ey�ZgZebaZ�agZq_gbc�baf_j_gguo�iZjZ�

f_ljh\�� hgZ� iha\hey_l� hp_gblv� p_glj� agZq_gbc� b� jZkk_ygb_� iZjZf_ljZ. 
=bklh]jZffZ�ij_^klZ\ey_l�klhe[qZluc� ]jZnbd��ihkljh_gguc�ih�ihemq_g�

guf�aZ�hij_^_e_gguc�i_jbh^�^Zgguf. =bklh]jZffZ�fh`_l�ijbf_gylvky�\�
jZaebqguo�h[eZklyo� 

• ^ey�ZgZebaZ�agZq_gbc�ihdZaZl_e_c�dZq_kl\Z�ijh^mdpbb� 

• ^ey�ZgZebaZ�qbkeZ�[jZdh\Zgguo�ba^_ebc��qbkeZ�^_n_dlh\� 

• ^ey� ZgZebaZ� \j_f_gb� jZ[hlu� h[hjm^h\Zgby�� \j_f_gb� baghkZ� j_`m�

s_c�ih\_joghklb�b�l. ̂ .; 

• ^ey� ZgZebaZ� \j_f_gb�h[jZ[hldb�� \j_f_gb�j_Z]bjh\Zgby� ]jmiiu�h[�

kem`b\Zgby��aZy\hd�deb_glZ�b�l. ̂ .; 

• ^ey� ZgZebaZ� kjhdh\� ihemq_gby� aZdZaZ� �ih� hlghr_gbx� d� kjhdm� ih�

klZ\db�ih�^h]h\hjm�.  
Ihemq_ggZy� \� j_amevlZl_� ZgZebaZ� ]bklh]jZffu� bgnhjfZpby�fh`_l�

bkihevah\Zlvky� ^ey� ihkljh_gby� b� bkke_^h\Zgby� ijbqbggh-ke_^kl\_gghc�
^bZ]jZffu��qlh�ih\ukbl�h[hkgh\Zgghklv�f_j��gZf_q_gguo�^ey�memqr_gby�

ijhp_kkZ.  
>bZ]jZffZ� jZa[jhkZ� ijbf_gy_lky� ^ey� bkke_^h\Zgby� aZ\bkbfhkl_c�

f_`^m� ^\mfy� \b^Zfb� ^Zgguo�� gZijbf_j� ihdZaZl_e_c� dZq_kl\Z� hl� \ebyx�

sbo�nZdlhjh\� �kh^_j`Zgby�ihjhdh\� hl� l_ogheh]bq_kdh]h� j_`bfZ��� \_eb�

qbgu�ijb[ueb�hl�dZq_kl\Z�ijh^mdpbb�b�^j. >bZ]jZffZ�jZa[jhkZ�kljhblky�
dZd�lhq_qguc�]jZnbd. ?keb�gZ�^bZ]jZff_�ijh\_klb�ebgbx�f_^bZgu��lh�hgZ�
iha\hey_l�hij_^_eblv�gZebqb_�f_`^m�wlbfb�^\mfy�iZjZf_ljZfb�dhjj_ey�

pbhgghc�k\yab.  
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Dhgljhevgu_�dZjlu�bkihevamxlky�\�\b^_�]jZnbdh\��ihemqZ_fuo�\�

oh^_�l_ogheh]bq_kdh]h�ijhp_kkZ. Hgb�hljZ`Zxl�^bgZfbdm�ijhp_kkZ. >ey�

ZgZebaZ�bkihevamxlky�jZaebqgu_�lbiu�dhgljhevguo�dZjl�>�@��X – R��f_^b�

Zg��p-�dZjlu��^_n_dlghc�ijh^mdpbb���pn-dZjlu��c-dZjlu.  

;hevrbgkl\h�ba�jZkkfhlj_gguo�f_lh^h\�bkihevam_lky�ijb�ZgZeba_�b�

mijZ\e_gbb dZq_kl\hf�ihebjh\Zggh]h�kl_deZ�b�[he__�ih^jh[gh�hibku\Z�

_lky�\�ke_^mxsbo�iZjZ]jZnZo�fhgh]jZnbb.  

 
3.2. Dhgljhev�dZq_kl\Z�fZl_jbZeh\��kujvy�b�ijh^mdpbb 
 

Dhgljhev�� ih� hij_^_e_gbx� f_`^mgZjh^gh]h� klZg^ZjlZ� BKH�

9000,ij_^klZ\ey_l�ijhp_^mjm�hp_gb\Zgby�khhl\_lkl\by�iml_f�gZ[ex^_gby�

b� km`^_gbc�� khijh\h`^Z_fuo� khhl\_lkl\mxsbfb� baf_j_gbyfb�� bkiulZ�

gbyfb�beb�dZeb[jh\dhc.  

Hkgh\gu_� l_jfbgu� b� hij_^_e_gby� dhgljhey� mklZgh\e_gu�=HKLhf�

16.504-81. JZaghh[jZab_�\b^h\�dhgljhey�fh`gh�deZkkbnbpbjh\Zlv�ih�jy^m�

ijbagZdh\�� 

• ih� kljmdlmj_�hj]ZgbaZpbb� �kZfhdhgljhev��h^ghklmi_gqZluc�b�fgh�

]hklmi_gqZluc�� 

• ih�h[t_fm�ijh\_jdb��kiehrghc�b�\u[hjhqguc�� 

• ih�i_jbh^m�ijh\_jdb��i_j\bqguc��e_lmqbc��i_jbh^bq_kdbc�� 

• ih� klZ^byf� ijhba\h^kl\_ggh]h� ijhp_kkZ� �\oh^ghc�� hi_jZpbhgguc��

ijb_fhqguc��ojZg_gby��ljZgkihjlbjh\Zgby�� 

• ih� dhgljhebjm_fhfm�iZjZf_ljm� �ih� dhebq_kl\_gghfm�ijbagZdm��ih�

dZq_kl\_gghfm�ijbagZdm��ih�Zevl_jgZlb\ghfm�ijbagZdm�� 

• ih�hkh[_gghklyf�ijh\_jdb��jZajmrZxsbc��g_jZajmrZxsbc��� 

• ih�kj_^kl\Zf�dhgljhey� �bgkljmf_glZevguc��hj]Zghe_ilbq_kdbc��\b�

amZevguc��� 

• ih� kl_i_gb� Z\lhfZlbaZpbb� dhgljhey� �jmqghc�� f_oZgbabjh\Zgguc��

Z\lhfZlbq_kdbc��Z\lhfZlbabjh\Zgguc�.  

H[t_dlZfb�l_ogbq_kdh]h�dhgljhey�gZ�kl_dhevguo�aZ\h^Zo�y\eyxlky�

ihklmiZxs__� kujv_��fZl_jbZeu�� ]hlh\Zy�ijh^mdpby��h[hjm^h\Zgb_��bgkl�

jmf_gl��ijb[hju��l_ogheh]bq_kdb_�ijhp_kku��h[sZy�dmevlmjZ�ijhba\h^kl\Z.  
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Dhgljhev�dZq_kl\Z�gZ�kl_dhevghf�aZ\h^_�\dexqZ_l� 

• \oh^ghc� dhgljhev� dZq_kl\Z� kujvy�� fZl_jbZeh\�� kl_deZ�� ihklm�
iZxs_]h�ba�^jm]bo�aZ\h^h\�]jmiiu�Glaverbel��bgkljmf_glh\��ih�
klmiZxsbo�gZ�kdeZ^u�ij_^ijbylbc�b�l. i. ; 

• ijhba\h^kl\_gguc� ihklZ^bcguc� dhgljhev� kh[ex^_gby�
mklZgh\e_ggh]h�l_ogheh]bq_kdh]h�j_`bfZ� 

• dhgljhev khklhygby�h[hjm^h\Zgby��fZrbg��j_`ms_]h�bgkljmf_g�
lZ��dhgljhevgh-baf_jbl_evguo�ijb[hjh\��mkeh\bc�ijhba\h^kl\Z��
ljZgkihjlbjh\db�ba^_ebc�b�^j.; 

• dhgljhev�]hlh\hc�ijh^mdpbb.  
<� wlhf� iZjZ]jZn_� jZkkfhljbf� f_lh^bdm dhgljhey�� mklZgZ\eb\Zx�

smx� khhl\_lkl\b_� dZq_kl\Z�fZl_jbZeh\�� kujvy� b� ijh^mdpbb� mklZgh\e_g�
guf�klZg^ZjlZf�b�l_ogbq_kdbf�lj_[h\Zgbyf.  

�DZq_kl\h�ijhba\h^bfh]h�ebklh\h]h�kl_deZ�g_ihkj_^kl\_ggh�aZ\bkbl�
hl� mjh\gy� dZq_kl\Z� bkihevam_fuo� kujv_\uo� fZl_jbZeh\. Hkgh\gufb�
kujv_\ufb�fZl_jbZeZfb�y\eyxlky��d\Zjp_\uc�i_khd�k�kh^_j`Zgb_f�hdkb�
^h\�`_e_aZ�g_� [he__� ���� %�� ^hehfbl� k� kh^_j`Zgb_f� hdkb^h\�`_e_aZ� ^h      
0,3 %��ba\_klgyd�� dZevpbgbjh\ZggZy� kh^Z�� kmevnZlZ�gZljby��ihe_\hriZl�
gh_�kujv_. P_gljZevgZy�eZ[hjZlhjby�b�l_ogbq_kdZy�kem`[Z�aZ\h^Z�kljh]h�
ke_^yl� aZ� dZq_kl\hf� kujv_\uo�fZl_jbZeh\�� dhlhjh_� oZjZdl_jbam_lky� ke_�
^mxsbfb�iZjZf_ljZfb� 

• obfbq_kdhc�h^ghjh^ghklvx�b�ihklhygkl\hf�obfbq_kdh]h�khklZ\Z� 

• fbgbfZevguf�kh^_j`Zgb_f�hdkb^h\�`_e_aZ� 

• hlghkbl_evghc�h^ghjh^ghklvx�b�ihklhygkl\hf� ]jZgmehf_ljbq_kdh�
]h�khklZ\Z.  
<oh^ghc� dhgljhev� mklZgZ\eb\Z_l� kl_i_gv� khhl\_lkl\by� hkgh\guo�

iZjZf_ljh\� dZq_kl\Z� kujvy� lj_[h\Zgbyf�=HKLh\�beb� l_ogbq_kdbo� mkeh�
\bc. Hkgh\gZy�p_ev�lZdhc�hp_gdb�b�dhgljhey�–�gZ^ahj�aZ�dZq_kl\hf�ihklm�
iZxsbo� kujv_\uo� fZl_jbZeh\�� ZgZeba� ^bgZfbdb� dZq_kl\Z� kujv_\uo� j_�
kmjkh\.  

>ey�hp_gdb�dZq_kl\Z�kujv_\uo�fZl_jbZeh\�ijbf_gy_lky�klZlbklbq_�
kdbc�ijb_fhqguc�dhgljhev��hkgh\Zgguc�gZ�f_lh^Zo�fZl_fZlbq_kdhc�klZ�
lbklbdb�^ey�ijh\_jdb�khhl\_lkl\by�dZq_kl\Z�kujvy�mklZgh\e_gguf�lj_[h�
\Zgbyf�b�ijbgylbb�iZjlbb.  



�����Dhgljhev�dZq_kl\Z�fZl_jbZeh\��kujvy�b�ijh^mdpbb 103 

DZq_kl\h�hp_gb\Z_lky�ih�iehlghklb�jZkij_^_e_gby�\_jhylghklb�ba�
f_g_gby�dhgljhebjm_fh]h�iZjZf_ljZ�^ey�dZ`^h]h� \b^Z� kujvy. H^gbf�ba�
kihkh[h\� hp_gdb� iehlghklb� jZkij_^_e_gby� y\ey_lky� ihkljh_gb_� ]bklh�
]jZffu�>�@. =bklh]jZffZ�iha\hey_l�\uy\blv�aZdhg�jZkij_^_e_gby�iehlgh�
klb� \_jhylghklb�� ihemqblv� hp_gdb�fZl_fZlbq_kdh]h� h`b^Zgby� b� ^bki_j�
kbb�agZq_gby�dhgljhebjm_fh]h�iZjZf_ljZ�\�iZjlbb�kujvy.  

>ey�ijbf_jZ�jZkkfhljbf�]bklh]jZffm��ihkljh_ggmx�^ey�hp_gdb�dZ�
q_kl\Z�kmevnZlZ�gZljby�ih�kh^_j`Zgbx�hkgh\gh]h�\_s_kl\Z�\�kujv_��ih�
klZ\ey_fhf�gZ�aZ\h^. Ih�l_ogbq_kdbf�lj_[h\Zgbyf�kh^_j`Zgb_�gZljb_\hc�
kheb� k_jghc�dbkehlu�^he`gh�gZoh^blvky� \�ij_^_eZo�hl� �����^h� �� %�ih�
fZkk_�\�i_j_kq_l_�gZ�kmoh_�\_s_kl\h. >ey�hp_gdb�kh^_j`Zgby�hkgh\gh]h�
\_s_kl\Z� \�ihemq_gghf� kmevnZl_�gZljby�ba�iZjlbc�ihklZ\e_ggh]h� kujvy�
hl[bjZebkv�ijh[u��\�ijbf_j_�����ijh[�. Ih�l_ogbq_kdbf�mkeh\byf�rbjh�
lZ�jZafZoZ�kh^_j`Zgby�khe_c�khklZ\ey_l�   

R� �OfZdk –�Ofbg = 99 – 97,3 = 1,7 %.  

Ijb�\u[jZgghf�qbke_�bgl_j\Zeh\��jZ\ghf�iylb��rbjbgZ�bgl_j\ZeZ�
jZ\gZ� 

H = 1,7: 5 = 0,34 %.  

Ih^kqblu\Z_f�dhebq_kl\h�baf_j_gbc��ihiZ^Zxs__�\�dZ`^uc�bgl_j�
\Ze. Ih�ih^kqblZgguf�^Zgguf�kljhbf�]bklh]jZffm��jbk. 3.1). Ih�jZkij_�
^_e_gbx� gZ� ]bklh]jZff_�fh`gh� \uykgblv�� \� m^h\e_l\hjbl_evghf� eb� kh�
klhygbb�ih�dZq_kl\m�gZoh^ylky�ihklZ\ey_fu_�iZjlbb�kujvy. >ey�wlhc�p_�
eb��bkoh^y ba�mklZgh\e_gguo�^himkdh\��jZkkfZljb\Zxl�ke_^mxsb_�\hijh�
ku��dZdh\Z�rbjbgZ�jZkij_^_e_gby�ih�hlghr_gbx�d�rbjbg_�^himkdZ��dZdh\�
p_glj�jZkij_^_e_gby�ih�hlghr_gbx�d�p_gljm�ihey�^himkdZ��dZdh\Z�nhjfZ�
jZkij_^_e_gby. GZ�jbk. 3.��nhjfZ�jZkij_^_e_gby�m^h\e_l\hjbl_evgZy��lZd�
dZd�e_\Zy�b�ijZ\Zy�klhjhgu�ijbf_jgh�kbff_ljbqgu�hlghkbl_evgh�p_gljZ�
jZkij_^_e_gby. ?keb�rbjbgm�jZkij_^_e_gby�kjZ\gblv�k�rbjbghc�^himkdZ��
lh�hgb�h^bgZdh\u_. P_glj�jZkij_^_e_gby�b�p_glj�ihey�^himkdZ�lZd`_�kh\�
iZ^Zxl. Wlh�mdZau\Z_l�gZ�lh��qlh�dZq_kl\h�iZjlbc�ZgZebabjm_fh]h�kujv_�
\h]h�fZl_jbZeZ�gZoh^blky�\�m^h\e_l\hjbl_evghf�khklhygbb. Ijb�wlhf�gZ�
^h� ihfgblv�� ihkdhevdm� h[eZklv� jZkij_^_e_gby� kh\iZeZ� k�rbjbghc� ihey�
^himkdZ��lh�_klv�hiZk_gb_��qlh�kh�klhjhgu�\_jog_]h�b�gb`g_]h�ij_^_eh\�
^himkdZ�fh]ml�ihy\blvky�ijh[u��\�dhlhjuo�j_amevlZlu�ZgZebah\�[m^ml�\u�
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oh^blv� aZ� mklZgh\e_ggu_� ij_^_eu. Ihwlhfm� g_h[oh^bfh� mdZaZlv� ihklZ\�
sbdm�gZ�g_h[oh^bfhklv�ijbgylby�f_j�^ey�klZ[bebaZpbb�dZq_kl\Z�ihklZ\�
ey_fh]h�kujvy.  
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Jbk. 3.1. Kh^_j`Zgb_�gZljb_\hc�kheb�k_jghc�dbkehlu  

\�kmevnZl_�gZljby 

 
GZ� jbk. 3.��nhjfZ� jZkij_^_e_gby� hldehg_gZ� \e_\h�� ihwlhfm� p_glj�

jZkij_^_e_gby� lh`_� kf_s_g� \e_\h. Bf__lky� hiZk_gb_�� qlh� \hafh`gZ�ih�
klZ\dZ� iZjlbb� kujvy� k� kh^_j`Zgb_f� hkgh\gh]h� \_s_kl\Z�� \uoh^ysbf� aZ�

gb`gbc�ij_^_e�^himkdZ. LZdh_�kujv_�g_�fh`_l�bkihevah\Zlvky�\�^ey�ih^�
]hlh\db�rbolu�[_a�dhjj_dlbjh\db�j_p_ilZ�rbolu. 

 

 

 

 
 
 
 

 

Jbk. 3.2. Kh^_j`Zgb_�gZljb_\hc�kheb�k_jghc�dbkehlu 
\�kmevnZl_�gZljby 
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GZ�jbk. 3.��p_glj�jZkij_^_e_gby�kh\iZ^Z_l�k�p_gljhf�ihey�^himkdZ��
gh�rbjhlZ�jZkij_^_e_gby�ij_\urZ_l�rbjbgm�ihey�^himkdZ.  

Jbk. 3.3. Kh^_j`Zgb_�gZljb_\hc�kheb�k_jghc�dbkehlu�\�kmevnZl_�gZljby 
 
GZ�^bZ]jZff_�h[gZjm`b\Zxlky�ZgZebau�ijh[�ih�h[_�klhjhgu�^himk�

dZ. LZdh_�kujv_�g_�fh`_l�[ulv�bkihevah\Zgh�ijb�ih^]hlh\d_�rbolu. Hgh�
g_�m^h\e_l\hjy_l�mklZgh\e_gguf�lj_[h\Zgbyf�ih�klZ[bevghklb�kh^_j`Z�
gby�hkgh\gh]h�\_s_kl\Z�\�kmevnZl_�gZljby.  

GZ�jbk. 3.��nhjfZ�jZkij_^_e_gby�hldehg_gZ�\ijZ\h��gh�gZoh^blky�\�
ij_^_eZo�^himkdh\. Ijb�wlhf�p_glj�jZkij_^_e_gby�lh`_�kf_s_g�\ijZ\h.  

 

 

 

 

 

 

Jbk. 3.4. Kh^_j`Zgb_�gZljb_\hc�kheb�k_jghc�dbkehlu 
\�kmevnZl_�gZljby 
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IjZ\Zy� klhjhgZ� jZkij_^_e_gby� bf__l� \b^� \ukhdh]h� djZy� �\�nhjf_�
h[ju\Z���Bf__lky�hiZk_gb_��qlh� kj_^b�ihklZ\ey_fuo�iZjlbc�fh]ml�gZoh�
^blvky� iZjlbb�� \� dhlhjuo� kh^_j`Zgb_� hkgh\gh]h� \_s_kl\Z� \uoh^bl� aZ�
\_jogbc�ij_^_e��^himkdZ��Kf_s_gb_�p_gljZ�jZkij_^_e_gby�\ijZ\h�lj_[m_l�
dhjj_dlbjh\db�j_p_ilZ�rbolu�� 

=bklh]jZffZ�iha\hey_l�jZkihagZ\Zlv�khklhygb_�dZq_kl\Z�ihklZ\ey_�
fuo�iZjlbc�kujvy�ih�\g_rg_fm�\b^m�jZkij_^_e_gby��H^gZdh��hgZ�g_�^Z_l�
qbkeh\uo�^Zgguo�h�p_glj_�jZkij_^_e_gby��\_ebqbg_�jZa[jhkZ��kbff_ljbb�
f_`^m�e_\hc�b�ijZ\hc�klhjhgZfb�jZkij_^_e_gby�� 

>ey�hp_gdb�p_gljZ�jZkij_^_e_gby�ijh\h^yl�ih^kq_l�kj_^g_c�Zjbn�
f_lbq_kdhc�ih�nhjfme_� 

Okj =  (∑�Oi*f i)/n , 
]^_�Oi –�k_j_^bgu�bgl_j\Zeh\�� 
       fi –�qZklhlZ�dZ`^h]h�bgl_j\ZeZ�� 
       n =∑fi –�\_ebqbgZ�\u[hjdb� 
 
>ey�dhebq_kl\_gghc�hp_gdb�jZkk_ygby�agZq_gbc�bkihevamxl�kj_^g__�

d\Z^jZlbq_kdh_�hldehg_gb_� 
Sx = √ (∑(Xi – Xkj )

2 *f i) /n    . 
 
:kbff_ljby� jZkij_^_e_gby� hp_gb\Z_lky� k� ihfhsvx� ihdZaZl_ey�

Zkbff_ljbb��dhlhjuc�jZkkqblu\Z_lky�ih�nhjfme_� 
 

�d�= m3/(Sx)
3, 

]^_��d –�ihdZaZl_ev�Zkbff_ljbb� 
       m3 –�p_gljZevguc�fhf_gl�lj_lv_]h�ihjy^dZ� 

AgZq_gb_� p_gljZevgh]h� fhf_glZ� lj_lv_]h� ihjy^dZ� \uqbkey_lky� ih�
nhjfme_� 

m3 = (∑(Xi – Xkj )
3 *f i) /n     

>ey� kbff_ljbqgh]h� jZkij_^_e_gby� ihdZaZl_ev� Zkbff_ljbb� jZ\_g�
gmex�[40]. 

L_ogheh]bq_kdbc�ijhp_kk�ijb]hlh\e_gby�rbolu�kljhblky�gZ�hkgh\_�
ijbgylh]h�j_p_ilZ�obfbq_kdh]h�khklZ\Z�kl_deZ��KhklZ\�kl_dhevghc�rbolu�
jZkkqblu\Z_lky�ih�aZ^Zgghfm�j_p_ilm�kl_deZ�k�mq_lhf�obfbq_kdh]h�khklZ�
\Z� kujv_\uo�fZl_jbZeh\��<_kh\hc� khklZ\�rbolu� y\ey_lky�bkoh^guf� ^ey�
hj]ZgbaZpbb�ijhba\h^kl\Z�rbolu� 
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<�ijhba\h^kl\_�ijZdlbq_kdb�g_\hafh`gh�ihemqblv�rbolm�b^_Zevgh�
]h�dZq_kl\Z��hgZ�\k_]^Z�bf__l�hldehg_gb_�hl�jZkq_lgh]h�\_kh\h]h�khklZ\Z. 
Wlb� hldehg_gby� h[mkeZ\eb\Zxlky� dhe_[Zgbyfb� obfbq_kdh]h� khklZ\Z� ku�
jvy��hrb[dZfb�^habjh\Zgby��hrb[dZfb�ZgZebah\�kujvy�b�rbolu��g_ihegh�
lhc�kf_rb\Zgby. DZq_kl\h�rbolu�hp_gb\Z_lky�ih�dZl_]hjbyf�\�aZ\bkbfh�
klb�hl�hldehg_gbc�ih�iylb[Zeevghc�rdZe_��lZ[e. 3.1) 

LZ[ebpZ��.1 
RdZeZ�dZl_]hjbc�rbolu 

DZl_]hjby�
rbolu 

1 2 3 4 5 

Hldehg_gb_�
\ % ±0,2 ±0,4 ±0,6 ±0,8 ±1,0 
 

GZ�ijhba\h^kl\_�mklZgh\e_gZ�lZd`_ khjlghklv�rbolu�\�aZ\bkbfhklb�
hl�hldehg_gbc�\_kh\h]h�khklZ\Z�ohly�[u�h^gh]h�dhfihg_glZ��lZ[e. 3.2).  

LZ[ebpZ��.2 
RdZeZ�khjlghklb�rbolu 

Khjlghklv 
rbolu 

  1 2 3 

Hldehg_gb_ 
\_kh\h_ \ % 

^h���6 % ^h���8 % ^h���� % 
 

DZq_kl\h� ih^]hlh\db� rbolu� aZ� ZgZebabjm_fuc� bgl_j\Ze� \j_f_gb�
fh`gh� hp_gb\Zlv� k� ihfhsvx� hlghkbl_evgh]h� ihdZaZl_ey�� \uqbkey_fh]h�
ih�nhjfme_� 

λi = Gi / ∑Gi, 

]^_ λi –�hlghkbl_evguc�h[t_f�\ujZ[hldb�rbolu�i-f�khjlhf� 
      Gi – \ujZ[hlZgh�rbolu i–f�khjlhf�aZ�ZgZebabjm_fuc�bgl_j\Ze�\j_f_   

gb��i=1,2,3;  

    ∑Gi –�h[s__�dhebq_kl\h�\ujZ[hlZgghc�rbolu.  
�GZ� ijhba\h^kl\_� \_^_lky� ^bnn_j_gpbjh\Zgguc� mq_l� ihdZaZl_e_c�

dZq_kl\Z�rbolu��^ey�q_]h�ijh\h^ylky�_`_kf_ggu_�wdkij_kk-ZgZebau�ke_�
^mxsbo�iZjZf_ljh\�rbolu��g_jZkl\hjbfuo�hklZldh\��s_ehqghklb��hdkb�
^h\� `_e_aZ�� \eZ`ghklb. Ih� j_amevlZlZf� ZgZebah\� kljhylky� dhgljhevgu_�
dZjlu \�\b^_�]jZnbdh\�lbiZ�X – R��jbk. 3.5). =jZnbdb�hljZ`Zxl�^bgZfbdm�
ijhp_kkZ – baf_g_gb_�kj_^g_]h�mjh\gy�ihdZaZl_ey�O��lj_g^��b�_]h�jZa[jhk�R.  
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Baf_g_gb_� mkj_^g_ggh]h� ih� kmldZf� agZq_gby� hdbkeh\�`_e_aZ� hib�
ku\Z_lky� ebg_cgh� aZ\bkbfhklvx� �nhjfmeZ� ijb\_^_gZ� gZ� ihe_� ]jZnbdZ�. 
DZd� \b^gh� ba� ]jZnbdZ� b� ZgZeblbq_kdh]h� hibkZgby� lj_g^Z�� gZ[ex^Z_lky�
l_g^_gpby�mf_gvr_gby�kj_^g_]h�kh^_j`Zgby�hdkb^h\�`_e_aZ�k�������]�kf3 
\�yg\Zj_�^h�������]�kf3

�\�^_dZ[j_.  
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Jbk. 3.5. =jZnbd�baf_g_gby�kh^_j`Zgby�hdbkeh\�`_e_aZ�\�kl_de_ 
 

�Ihkljh_gb_�^bZ]jZff�gZ� aZ\h^_�mijhsZ_lky�\�k\yab�k�nmgdpbhgb�
jh\Zgb_f�lZf�kbkl_fu�fhgblhjbg]Z�PI. <k_�^Zggu_�eZ[hjZlhjguo�ZgZeb�
ah\�khojZgyxlky�\�[Za_�^Zgguo�kbkl_fu�b�g_�\uau\Z_l�ljm^Z�bo�ba\e_q_�
gb_�^ey�ijh\_^_gby�hi_jZlb\gh]h�dhgljhey�ih�ZgZebam�dZq_kl\Z�ih^]hlh\�
db�rbolu�b�ijbgylby��\�kemqZ_�g_h[oh^bfhklb��dhjj_dlbjmxsbo�f_j.  

KlZ[bevghklv�iZjZf_ljh\�rbolu�ih�hl^_evguf�ihdZaZl_eyf�hp_gb�
\Z_lky� k� ihfhsvx� dhwnnbpb_glZ� \ZjbZpbb� δ�� dhlhjuc� \uqbkey_lky� ih�
nhjfme_ 

δ = (Sx/Xkj) 100 %.  
DZq_kl\h� ih^]hlh\db� rbolu� \� IH� ©Ihebjh\Zggh_� kl_deh» H:H�

©;hjkdbc�kl_dhevguc� aZ\h^» oZjZdl_jbam_lky�klZlbklbq_kdbfb�^Zggufb��
ijb\_^_ggufb�\�lZ[e. 3.3 [10]: 

LZ[ebpZ��.3 
Hldehg_gby�dZq_kl\_gguo�ihdZaZl_e_c rbolu�\�l_q_gb_�]h^Z� 

IhdZaZl_eb G_jZkl\hjb�
fhklv� % 

S_ehqghklv� 
% 

Hdkb^�`_e_aZ�
(II), % <eZ]Z� % 

Kj_^g__�Zjbn�
f_lbq_kdh_ 61,8 17,9 0,106 4,3 

Kj_^g__�d\Z^jZ�
lbqgh_ 0,19 0,16 0,005 0,19 

Dhwnnbpb_gl�
\ZjbZpbb 0,31 0,9 4,7 4,4 

y = - 0,00002x 
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DZd�\b^gh�ba�lZ[ebpu��gZb[hevrb_�dhe_[Zgby�gZ[ex^Zxlky�ih�kh�
^_j`Zgbx�hdkb^h\�`_e_aZ�b�\eZ`ghklb rbolu. <ZjbZpby�wlbo�dhfihg_gl�
^hklb]Z_l���� – 4,4 %. >hklZlhqgh�klZ[bevgu�s_ehqghklv�b�g_jZkl\hjbfu_�
hklZldb�\�rbol_. <ZjbZpby�wlbo�iZjZf_ljh\�gZoh^blky�\�ij_^_eZo�����– 0,9 
%. GZ�\eZ`ghklv�rbolu�fh`gh�hdZaZlv�j_]mebjmxs__�\ha^_ckl\b_�\�p_o_�
ih^]hlh\db� rbolu. Mf_gvrblv� \ZjbZpbx� kh^_j`Zgby� hdbkb� `_e_aZ� \�
rbol_� fh`gh� lhevdh� m`_klhq_gb_f� lj_[h\Zgbc� d� kh^_j`Zgbx� hdkb^h\�
`_e_aZ�\�ihklZ\ey_fuo�kujv_\uo�fZl_jbZeZo.  

Ijb_fdm�kl_deZ�gZ�khhl\_lkl\b_�lj_[h\Zgbyf�=HKL� ���–�����ijh�
\h^yl�iZjlbyfb��ih^�dhlhjufb�ihgbfZxl�dhebq_kl\h�kl_deZ��hnhjfe_ggh_�
h^gbf�^hdmf_glhf�h�dZq_kl\_. Kl_deh�ih^\_j]Zxl�ijb_fhk^Zlhqguf�bk�
iulZgbyf� k� bkihevah\Zgb_f� klZlbklbq_kdbo� f_lh^h\� ijb_fhqgh]h� dhg�
ljhey�dZq_kl\Z�ijh^mdpbb. Ijbf_gyxl�\u[hjhqguc�dhgljhev�k�bkihevah�
\Zgb_f�^\moklmi_gqZluo�dhjj_dlbjm_fuo�ieZgh\�dhgljhey�>��@. IeZg�\u�
[hjhqgh]h�dhgljhey�ebklh\h]h�kl_deZ�hij_^_e_g�=HKL����–������_]h�Ze�
]hjblf�hibkZg�\�iZjZ]jZn_��.2. Hl�h[t_fZ�dhgljhebjm_fhc�iZjlbb�aZ\bkyl�
h[t_f�\u[hjdb��ijb_fhqgh_�b�[jZdh\hqgh_�qbkeZ.  

Ijb_fhqguf�bkiulZgbyf� \� hlh[jZgghc� \u[hjd_�ih^\_j]Zxlky� h[�
jZapu�kl_deZ�ih�ke_^mxsbf�iZjZf_ljZf��ij_^_evgu_�hldehg_gby�ih�lhe�
sbg_�b�jZaghlhesbgghklv��hldehg_gby�ih�^ebg_�b�rbjbg_�ebklZ��jZaghklv�
^ebg�^bZ]hgZe_c�ebklZ��hldehg_gb_�hl�iehkdhklghklb�ebklZ��hldehg_gby�hl�
ijyfhebg_cghklb� djhfhd� b� ijyfhm]hevghklb� m]eh\�� hilbq_kdb_� bkdZ`_�
gby�kl_deZ��dhebq_kl\h�b�jZaf_j�^himklbfuo�ihjhdh\.  

Ijb�bkihevah\Zgbb�f_lh^h\�\u[hjhqgh]h�dhgljhey�j_r_gb_�h�dZq_�
kl\_� iZjlbb� ijbgbfZ_lky� ih� ^Zgguf� \u[hjhqguo� bkiulZgbc. K� h^ghc�
klhjhgu�� \k_]^Z� kms_kl\m_l� jbkd� ihklZ\sbdZ�� qlh� \� kemqZcghc� \u[hjd_�
hdZ`_lky�[hevrh_�qbkeh�^_n_dlguo�ebklh\��lh]^Z�dZd�\h�\k_c�iZjlbb�bo�
^hey�^himklbfZ. <�wlhf�kemqZ_�]h^gZy�iZjlby�[m^_l�hrb[hqgh�aZ[jZdh\Z�
gZ�b�[m^_l�kh\_jr_gZ�hrb[dZ�i_j\h]h�jh^Z. K�^jm]hc�klhjhgu��ijb�kbev�
ghc�aZkhj_gghklb�iZjlbb�^_n_dlgufb�ebklZfb�\�\u[hjd_�fh`_l�hdZaZlvky�
g_[hevrh_� qbkeh� ^_n_dlguo� ebklh\� b� iZjlby� [m^_l� hrb[hqgh� ijbgylZ.      
<�wlhf�kemqZ_�]h\hjyl�h�jbkd_�ihlj_[bl_ey�b�bf__l�f_klh�hrb[dZ�\lhjh�
]h�jh^Z. Ijb�khklZ\e_gbb�ieZgh\�\u[hjhqgh]h�dhgljhey�jmdh\h^kl\mxlky�
l_f��qlh[u jbkdb�ihklZ\sbdZ�b�ihlj_[bl_ey�g_�ij_\urZeb�lj_[m_fuo�\_�
ebqbg��gZijbf_j� 0,01, 0,05, 0,1.  
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LZdb_�iZjZf_lju�ebklh\h]h�kl_deZ��dZd�dhwnnbpb_gl�gZijZ\e_ggh]h�
ijhimkdZgby� k\_lZ�� \_ebqbgZ� hklZlhqguo� \gmlj_ggbo� gZijy`_gbc�� \h^h�
klhcdhklv�ih^\_j]Zxlky�i_jbh^bq_kdbf�bkiulZgbyf. I_jbh^bqghklv�bk�
iulZgbc��dhebq_kl\h�bkiulu\Z_fuo�h[jZaph\�ebklZ��f_lh^bdZ�bkiulZgbc�
mdZaZgu�\�lZ[e. 3.4 [8]: 

LZ[ebpZ��.4 
I_jbh^bq_kdb_�bkiulZgby�ebklh\h]h�kl_deZ 

OZjZdl_jbklbdb 
Dhebq_kl\h�
h[jZaph\ 

I_jbh^bqghklv 
bkiulZgbc 

F_lh^u�dhgljhey 

Dhwnnbpb_gl�gZ�
ijZ\e_ggh]h�ijh�
imkdZgby�k\_lZ 

 
3 

H^bg�jZa�\�ljb�f_kypZ�
b�ijb�baf_g_gbb�l_o�
gheh]bb�ijhba\h^kl\Z 

Ih�=HKL������ 
k�ih]j_rghklvx 
g_�[he__�� % 

HklZlhqgu_�\gml�
j_ggb_�gZijy`_�

gby 

 
5 

H^bg�jZa�\�ljb�f_kypZ�
b�ijb�baf_g_gbb�l_o�
gheh]bb�ijhba\h^kl\Z 

 
Ih�=HKL����� 

 
<h^hklhcdhklv 

 
3 

H^bg�jZa�\�]h^�b�ijb�
baf_g_gbb�l_ogheh�
]bb�ijhba\h^kl\Z 

 
Ih�=HKL 10134.1 

 
Ijb� ihemq_gbb� g_m^h\e_l\hjbl_evguo� j_amevlZlh\� ohly� [u� gZ� h^�

ghf� ebkl_� ijh\h^yl� ih\lhjgu_� bkiulZgby� gZ� m^\h_gghf� dhebq_kl\_� h[�
jZaph\ kl_deZ. J_amevlZlu�ih\lhjguo�bkiulZgbc�jZkijhkljZgyxl�gZ�\kx�
dhgljhebjm_fmx� iZjlbx. Ijb� ihemq_gbb� g_m^h\e_l\hjbl_evguo� j_amev�
lZlh\�ih\lhjguo�bkiulZgbc�iZjlbx� [jZdmxl�b�i_j_\h^yl�bkiulZgby� ih�
^Zgghfm�ihdZaZl_ex� \�ijh]jZffm�ijb_fhk^Zlhqguo�bkiulZgbc�^h�ihem�
q_gby�iheh`bl_evguo�j_amevlZlh\�g_�f_g__�q_f�^ey�^\mo�iZjlbc�ih^jy^.  

Ba]hlh\bl_ev�fh`_l�mklZgZ\eb\Zlv�\�k\h_c�l_ogbq_kdhc�^hdmf_glZ�
pbb�^jm]b_�\b^u�dhgljhey�dZq_kl\Z�ijh^mdpbb. LZd��\�IH�©Ihebjh\Zggh_�
kl_deh» ihke_� klZ^bb� j_adb� b� jZkdjhy� ijh\h^blky� hdhgqZl_evguc� dhg�
ljhev� ebklh\� kl_deZ�i_j_^� mklZgh\dhc�bo� \� lZjm�b�ibjZfb^u. Wlhl� dhg�
ljhev�ijh\h^yl�dhgljhe_ju�mqZkldZ�j_aguo�klheh\. Hgb�\uy\eyxl�^_n_d�
lu�gZ�ebklZo��j_]bkljbjmxl�\b^�^_n_dlZ�b�f_klh�bo�ihjh`^_gby�ih�klZ^b�
yf�ijhba\h^kl\Z. Dhgljhevguc�ebklhd�aZihegy_lky�ihkf_ggh�ih�dZ`^hfm�
j_aghfm�klhem�beb�Z\lhmdeZ^qbdm�k�mdZaZgb_f�nZfbebc�j_aqbdZ��fZkl_jZ�
kf_gu� b� dhgljhe_jZ. Dhgljhevguc� ebklhd� bf__l� ijbf_jgh� lZdhc� \b^�
�lZ[e. 3.5): 
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LZ[ebpZ��.5 
Dhgljhevguc�ebklhd�mqZkldZ�j_agu_�klheu 

 JZaf_j�b�lhesbgZ ����o���o��ff 
 

I_j_q_gv�^_n_dlh\ J_amevlZlu 
�dhgljhey 

;mgd_j 
[jZdZ 

F� 

1 
2 
3 

Imaujb 
DZfgb 
Heh\h�ba�]hjyq_c�ahgu 
BLH=H��D:Q?K<H��������� 

//// / 
/// 
/ 

6 
3 
1 
10 

 

4 
5 
6 
7 
8 
9 

10 
11 
12 

 

K\bev�maeh\Zy 
DjbklZeebaZpby 
Oehivy�heh\Z 
GZebiZgb_�heh\Z 
DjZibgdb�heh\Z 
;jZd�ih�lhesbg_ 
A_[jZ��hilbdZ� 
RZ]h\u_�gZlbju�b�ihk_qdb�hl�\Zeh\ 
;hjl��g_�o\ZlZ_l�rbjbgu� 
BLH=H��D:Q?KL<H��������� 

/ 
/// 
/ 
 
/ 

//// //// //// // 
 
 

//// /// 

1 
3 
1 
 
1 
 
 
 
8 
14 

 
 
 
 
 

17 
 
 
 

13 
14 
15 
16 
17 

 

Ihi_j_qgZy�j_adZ 
Ihk_qdb��lj_sbgu��aZdheu 
PZjZibgu�k�ihi_j_qghc�hlj_adb 
Kujh_ 
Hloh^u�jZkdjhy 
BLH=H��HLOH>U�=E:<:GHC�

EBGBB������ 

 
// 
 
 

 
2 
 
 
 
2 

 

18 
19 
20 
21 

PZjZibgu�gZ�klhe_��jh[hl_ 
AZdheu��hkuiv��ihk_qdb��lj_sbgu 
=Z[Zjblgu_�jZaf_ju 
IehoZy�j_adZ�ba-aZ�jhebdZ 
BLH=H��HLOH>U�G:�KLHE:O�
(3)): 

/ 
 
 

// 
 
 

1 
 
 
2 
3 
 

 

22 
 

23 

;hc�gZ�klheZo��iehohc�j_a�ba-aZ�hl�
`b]Z��djb\bagZ 
PZjZibgu�k�hl^_eZ�\ujZ[hldb 
BLH=H��HLOH>U�E?J:������� 

/// 
 

3 
 
 
3 

 

24 
 
J_fhgl�beb�Z\Zjby�h[hjm^h\Zgby 
BLH=H��HLOH>U�IH�IJBQB�

G?�H;HJM>H<:GBY������ 

   

25 =jyav 
BLH=H��HLOH>U�IH�

IJBQBG?�H;HJM>H<:GBY�
�<UJ:;�������� 

26 Ih]jmaqbd 
BLH=H��HJ=:GBA:PBY������ 

   

 BLH=H�IH�;J:DM  32 17 
 =H>GH?��<UJ:;HLD:��    
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Ih� ^Zgguf� dhgljhevguo� ebkldh\� kljhyl� ^bZ]jZffu� IZj_lh� [1]. 
JZaebqZxl�^\Z�\b^Z�^bZ]jZff� 

1. Ih�j_amevlZlZf�^_yl_evghklb. Hgb�kem`Zl�^ey�\uy\e_gby�]eZ\guo�
ijh[e_f� b� hljZ`Zxl� g_`_eZl_evgu_� j_amevlZlu� ^_yl_evghklb� �^_�
n_dlu��hldZau�h[hjm^h\Zgby�b�l. ̂ . ).  

2. Ih�ijbqbgZf��nZdlhjZf�. >bZ]jZffu�hljZ`Zxl�ijbqbgu�ijh[e_f��
dhlhju_�\hagbdZxl�\�oh^_�ijhba\h^kl\Z.  
J_dhf_g^m_lky� kljhblv�fgh]h�^bZ]jZff�IZj_lh��bkihevamy� jZaebq�

gu_�kihkh[u�deZkkbnbdZpbb��dZd�j_amevlZlh\��lZd�b�ijbqbg��ijb\h^ysbo�d�
wlbf� j_amevlZlZf. Emqr_c� kqblZxl� lZdmx� ^bZ]jZffm�� dhlhjZy� \uy\ey_l�
g_fgh]hqbke_ggu_��gZb[he__�\Z`gu_�nZdlhju��qlh�b�y\ey_lky�p_evx�ZgZ�
ebaZ�IZj_lh.  

JZkkfhljbf�\�dZq_kl\_�ijbf_jZ�ihkljh_gb_�^bZ]jZffu�IZj_lh��hl�
jZ`Zxs_c� j_amevlZlu� \ujZ[hldb� ebklh\h]h� kl_deZ� \� l_q_gb_� kf_gu� gZ�
dhgdj_lghf� jh[hl_�ih� ^Zgguf� dhgljhevgh]h� ebkldZ� lZ[e. 3.5. >ey� wlh]h�
ijh\_^_f� jZg`bjh\Zgb_� ^Zgguo�� oZjZdl_jbamxsbo� ^_n_dlu� \ujZ[Zlu�
\Z_fh]h�ebklh\h]h�kl_deZ�ih�lZdhfm�ijbagZdm��dZd�ijbqbgZ�ijh[e_f��\ha�
gbdrZy \�oh^_�ijhba\h^kl\Z� 

D:Q?KL<H��������D:Q?KL<H���������HLOH>U�E?J:������ 
HLOH>U�G:�KLHE:O������HLOH>U�=E:<GHC�EBGBB���� 

K�bkihevah\Zgb_f�^Zgguo��lZ[e. 3.���dhebq_kl\Z�aZ[jZdh\Zgguo�ebk�
lh\�kljhbf�klhe[bdh\mx�^bZ]jZffm�IZj_lh��jbk. 3.6).  
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Jbk. 3.6. JZkij_^_e_gb_�[jZdh\Zgguo�ebklh\�ih�\b^Zf�^_n_dlh\ 
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AgZqbl_evguc�bgl_j_k�ij_^klZ\ey_l�ihkljh_gb_�^bZ]jZff�IZj_lh�\�
khq_lZgbb� k� ^bZ]jZffhc� ijbqbg� b� ke_^kl\bc. Bo� ZgZeba� iha\hey_l� \u�
y\blv�]eZ\gu_�nZdlhju��\ebyxsb_�gZ�dZq_kl\h�ijh^mdpbb.  

  
3.3. KlZlbklbq_kdbc�ZgZeba�lhqghklb�b�klZ[bevghklb 
        l_ogheh]bq_kdbo�ijhp_kkh\ 
 

Ih^�klZlbklbq_kdbfb�f_lh^Zfb�ZgZebaZ�lhqghklb�l_ogheh]bq_kdh]h�
ijhp_kkZ� ihgbfZxl� khihklZ\e_gb_� ©ihey� jZkk_b\Zgby» bgl_j_kmxs_]h�
bkke_^h\Zl_ey�ijbagZdZ��\uoh^ghc�i_j_f_gghc�ijhp_kkZ��l_ogheh]bq_kdh�
]h�j_`bfZ�b�l. ^.��k�aZ^Zgguf�^himkdhf�>��@. ©Ihe_f�jZkk_b\Zgby», hl\_�
qZxsbf�g_dhlhjhc�\_jhylghklb��gZau\Z_lky�ahgZ��e_`ZsZy�f_`^m�]jZgb�
pZfb� agZq_gbc� ijbagZdZ� dZq_kl\Z�� \_jhylghklv� q����� \uoh^Z� aZ� dhlhju_�
ijZdlbq_kdb� ij_g_[j_`bfh�fZeZ. ?keb� ihe_� jZkk_b\Zgby� g_� [hevr_� ^h�
imkdZ�� lh� lhqghklv� ijhp_kkZ� ijbagZ_lky� m^h\e_l\hjbl_evghc. Lhqghklv�
kqblZ_lky�g_^hklZlhqghc��_keb�ihe_�[hevr_�^himkdZ.  

LZdbf�h[jZahf��ijb�ZgZeba_�lhqghklb�l_ogheh]bq_kdh]h�ijhp_kkZ�\�
klZlbklbq_kdhf�hlghr_gbb�aZ^ZqZ�k\h^blky� 

1) d�hp_gd_�k�gm`guf�ijb[eb`_gb_f�aZdhgZ�jZkij_^_e_gby�bkke_^m_�
fh]h�ijbagZdZ� 

2) d�gZoh`^_gbx�k�ihfhsvx�wlh]h�aZdhgZ�ihey�jZkk_b\Zgby��hl\_qZx�
s_]h�^hklZlhqgh�[ebadhc�d�_^bgbp_�\_jhylghklb�J�gZoh`^_gby�ijb�
agZdZ�\�ij_^_eZo�wlh]h�ihey� 

3) d�khihklZ\e_gbx�ihemq_ggh]h�lZdbf�iml_f�ihey�k�^himkdhf.  
L_ogheh]bq_kdbc�ijhp_kk�ijhba\h^kl\Z�ebklh\h]h�kl_deZ�oZjZdl_jb�

am_lky�g_ij_ju\ghklvx�ijhl_dZgby�\h�\j_f_gb. IjbagZdb��oZjZdl_jbamx�
sb_� l_ogheh]bq_kdbc� ijhp_kk�� ij_^klZ\eyxl� kh[hc� kemqZcgu_� nmgdpbb�
\j_f_gb. >ey�bo� ZgZebaZ� ^he`gZ�bkihevah\Zlvky� l_hjby� kemqZcguo�ijh�
p_kkh\. H^gZdh�a^_kv�fu�ih^hc^_f�d�\hijhkm�ijhs_��[m^_f�jZkkfZljb\Zlv�
baf_j_ggu_� agZq_gby� ijbagZdZ� dZd� \u[hjdb� ba� kh\hdmighklb� h[t_dlh\��
khklZ\eyxsbo�ijh^mdpbx��\uoh^��ijhp_kkZ.  

Kms_kl\mxl� jZaebqgu_� \b^u� jZkij_^_e_gby� kemqZcguo� \_ebqbg��
ghjfZevgh_��[bghfbgZevgh_��jZkij_^_e_gb_�jZafZoZ��jZkij_^_e_gb_�ImZk�
khgZ�b�^j. Hq_gv�qZklh�ghjfZevgh_�jZkij_^_e_gb_�bkihevamxl�dZd�fh^_ev��
lZd� dZd� fgh]b_� kh\hdmighklb� baf_j_gbc� bf_xl� jZkij_^_e_gb_�� ijb[eb�
`Zxs__ky�d�ghjfZevghfm.  
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JZaebqZxl�©f]gh\_ggh_» «b�©kmffZjgh_» jZkij_^_e_gb_. F]gh\_g�
gh_�jZkij_^_e_gb_�bf__l�f_klh�\�kemqZ_��dh]^Z�^_ckl\b_�\k_o�ijhba\h^kl�
\_gguo� nZdlhjh\� \� l_q_gb_� \j_f_gb� hklZ_lky� g_baf_gguf. KmffZjgh_�
jZkij_^_e_gb_�ihemqZ_lky�dZd�j_amevlZlb\gh_��dhlhjh_�kdeZ^u\Z_lky�ih^�
^_ckl\b_f�baf_gyxsboky�\h�\j_f_gb�nZdlhjh\.  

?keb�iheh`_gb_�p_gljZ�gZkljhcdb�g_ij_ju\gh�beb�kbkl_fZlbq_kdb�
dhgljhebjm_lky��lh�ihe_�jZkk_b\Zgby�gZoh^yl�gZ�hkgh\_�iZjZf_ljh\�f]gh�
\_ggh]h�jZkij_^_e_gby.  

JZg__� ijh\_^_ggu_� bkke_^h\Zgby� ihdZaZeb�� qlh� ijb� klZ[bevghf�
ijhl_dZgbb�ijhp_kkZ� \Zjdb-\ujZ[hldb�ebklh\h]h� kl_deZ��baf_g_gby�ijb�
agZdh\�� oZjZdl_jbamxsbo� l_ogheh]bq_kdbc� ijhp_kk�� fh]ml� hibku\Zlvky�
ghjfZevguf� aZdhghf�jZkij_^_e_gby� >��@. Ihwlhfm�\�^Zevg_cr_f�ijbgb�
fZ_f�]bihl_am�ghjfZevghklb�jZkij_^_e_gby�dhgljhebjm_fuo�ijbagZdh\.  

GhjfZevguc� aZdhg� jZkij_^_e_gby� oZjZdl_jbam_lky� ^\mfy� iZjZf_l�
jZfb�–�fZl_fZlbq_kdbf� h`b^Zgb_f� b� ^bki_jkb_c�� dhlhju_� hp_gb\Zxlky�
kj_^gbf� agZq_gb_f� b� kj_^g_d\Z^jZlbqguf� hldehg_gb_f� gZ[ex^Z_fuo�
ijbagZdh\. Qbkeh� gZ[ex^_gbc� \u[bjZ_lky� ba� mkeh\by� h[_ki_q_gby� gm`�
ghc�lhqghklb�b�gZ^_`ghklb�hp_gdb�iZjZf_ljh\.  

?keb�aZ^Zlvky�lj_[m_fhc�gZ^_`ghklvx�α�b�`_eZ_fhc�lhqghklvx�j_�
amevlZlh\�gZ[ex^_gbc�q��ij_^klZ\eyxs_c�kh[hc�hlghkbl_evgmx�ij_^_ev�
gmx�hrb[dm�hp_gb\Z_fh]h�iZjZf_ljZ��lh�qbkeh�gZ[ex^_gbc�fh`gh�hij_�
^_eblv�ba�g_jZ\_gkl\�>��@� 

-�^ey�hp_gdb�fZl_fZlbq_kdh]h�h`b^Zgby nx ≥ (zα)2/q2, 

-�^ey�hp_gdb�^bki_jkbb ns≥(zα)2/(2q2), 

]^_�zα – lZ[ebqgh_�agZq_gb_�ghjfbjh\Zgghc�nmgdpbb�EZieZkZ.  
GZijbf_j�� lj_[m_lky�hij_^_eblv�qbkeh�gZ[ex^_gbc�iehlghklb� \u�

jZ[Zlu\Z_fh]h�kl_deZ�^ey�hp_gdb�iZjZf_ljh\�ghjfZevgh]h�aZdhgZ�jZkij_�
^_e_gby�–�fZl_fZlbq_kdh]h�h`b^Zgby�b�^bki_jkbb. Lj_[m_fZy�gZ^_`ghklv�

hp_ghd� α ����� ij_^_evgZy� hrb[dZ� hp_ghd� q=0,3. Ih� lZ[ebp_� gZoh^bf�

zα=1,64. Ijh\_^_f�jZkq_lu� 
- qbkeh�gZ[ex^_gbc�^ey�hp_gdb�fZl_fZlbq_kdh]h�h`b^Zgby�iehlgh�

klb�jZ\gh nx ≥ (zα)2/q2 = 1,642/0,32 = 30; 
-� lj_[m_fh_� qbkeh� gZ[ex^_gbc� ^ey� hp_gdb� ^bki_jkbb� \� ^\Z� jZaZ�

f_gvr_ ns ≥ 15.  
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LZdbf�h[jZahf��ihemq_ggu_�ba�gZ[ex^_gby�kj_^g__�agZq_gb_�iehl�

ghklb� b� d\Z^jZl� kj_^g_d\Z^jZlbqgh]h� hldehg_gby� k� �� %-ghc� ]ZjZglb_c�
[m^ml�ihdju\Zlv�g_ba\_klgu_�agZq_gby�fZl_fZlbq_kdh]h�h`b^Zgby�b�^bk�

i_jkbb�iehlghklb�\ujZ[Zlu\Z_fh]h�kl_deZ.  
Ihke_�jZkq_lgh]h�hij_^_e_gby�qbkeZ�gZ[ex^_gbc�ijbagZdZ��g_h[oh�

^bfh�ihemqblv�wlb�^Zggu_. Wlh�fh`_l�[ulv�ijh\_^_gh�iml_f�j_]bkljZpbb�
k� hij_^_e_gghc� ^bkdj_lghklvx� agZq_gbc� ZgZebabjm_fh]h� ijbagZdZ. LZd��
iehlghklv� \ujZ[Zlu\Z_fh]h� kl_deZ�b� h^ghjh^ghklv� ZgZebabjmxlky� k�i_�

jbh^bqghklvx�h^bg�jZa�\�kmldb. Ihwlhfm�^ey�ZgZebaZ�lhqghklb�b�klZ[bev�
ghklb� l_ogheh]bq_kdh]h� ijhp_kkZ� \Zjdb-\ujZ[hldb� ebklh\h]h� kl_deZ� ih�
ZgZebabjm_fuf�ijbagZdZf�g_h[oh^bfZ�bgnhjfZpby�aZ�h^bg�f_kyp�g_ij_�

ju\ghc�jZ[hlu�l_ogheh]bq_kdhc�ebgbb.  
<� h[s_f� kemqZ_�� ih� j_amevlZlZf� gZ[ex^_gbc� \gZqZe_� ijh\_jy_lky�

]bihl_aZ� ghjfZevghklb� aZdhgZ� jZkij_^_e_gby� eb[h� hgZ� ijbgbfZ_lky� gZ�

hkgh\Zgbb�jZg__�ijh\_^_gguo�bkke_^h\Zgbc��dZd�\�gZr_f�kemqZ_.  
Lhqghklv� l_ogheh]bq_kdh]h� ijhp_kkZ� \� kemqZ_� ghjfZevgh]h� aZdhgZ�

jZkij_^_e_gby�fh`gh� hp_gblv� dhebq_kl\_ggh� k�bkihevah\Zgb_f� ke_^mx�

s_c�nhjfmeu�>�@� 

Dl = 6Sx/∆X, 

]^_ Dl –�dhwnnbpb_gl�lhqghklb�l_ogheh]bq_kdh]h�ijhp_kkZ� 

       ∆X� �O\ –�Og –�^himkd�gZ�ZgZebabjm_fuc�ijbagZd� 

       Sx –�kj_^g__�d\Z^jZlbq_kdh_�hldehg_gb_.  
Lhqghklv�l_ogheh]bq_kdh]h�ijhp_kkZ�hp_gb\Zxl�bkoh^y�ba�ke_^mx�

sbo�djbl_jb_\� 

Dl ≤ 0,75 –�l_ogheh]bq_kdbc�ijhp_kk�lhqguc��m^h\e_l\hjbl_evguc� 

Dl = 0,75 – 0,98 –�lj_[m_l�\gbfZl_evgh]h�gZ[ex^_gby� 

Dl > 0,98 –�g_m^h\e_l\hjbl_evguc.  

<� kemqZ_� Dl >� ����� g_h[oh^bfh� g_f_^e_ggh� \uykgblv� ijbqbgm�
[hevrh]h�jZa[jhkZ�ijbagZdZ�b�ijbgylv�f_ju�mijZ\eyxs_]h�\ha^_ckl\by.  

G_�f_g__�\Z`ghc�oZjZdl_jbklbdhc�l_ogheh]bq_kdh]h�ijhp_kkZ�y\ey�

_lky�_]h�klZ[bevghklv��klZpbhgZjghklv�\�l_jfbgZo�kemqZcguo�ijhp_kkh\���

aZdexqZxsZyky�\�kihkh[ghklb�khojZgylv�agZq_gby�fZl_fZlbq_kdh]h�h`b�

^Zgby�b�^bki_jkbb�g_baf_ggufb�\�l_q_gb_�g_dhlhjh]h�\j_f_gb.  
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FZl_jbZehf� ^ey� ZgZebaZ� klZ[bevghklb� l_ogheh]bq_kdh]h� ijhp_kkZ�
fh]ml�kem`blv�l_�`_�^Zggu_��qlh�b�^ey�ZgZebaZ�lhqghklb�>��@. Wlb�^Zggu_�
^he`gu� ij_^klZ\eylv� g_ij_ju\gu_� gZ[ex^_gby�� ho\Zlu\Zxsb_� ^hklZ�
lhqguc�ijhf_`mlhd�\j_f_gb. Bgl_j\Zeu�f_`^m�\u[hjdZfb��gZau\Z_fu_�
ijh[Zfb��mklZgZ\eb\Zxlky�\�aZ\bkbfhklb�hl�gZ[ex^Z_fhc�qZklhlu�jZaeZ�
^hd� l_ogheh]bq_kdh]h� ijhp_kkZ. BgnhjfZpbx� h� khklhygbb� ijhp_kkZ� aZ�
^Zgguc� ijhf_`mlhd� \j_f_gb� ihemqZxl� ba� hl\_qZxs_c� _fm� ijh[u. Ijb�
\u[hj_�qbke_gghklb�ijh[�\klj_qZxlky�k�ijhlb\hj_qb_f��^ey�[he__�lhqgh�
]h�km`^_gby�h�khklhygbb�ijhp_kkZ�\�^Zgguc�fhf_gl�\j_f_gb�ijh[Z�^he`�
gZ�[ulv�^hklZlhqgh�[hevrhc. Gh�m\_ebq_gb_�ijh[u�\_^_l�d�lhfm��qlh�hgZ�
\k_� \� [hevr_c� f_j_� [m^_l� \dexqZlv� ijhbkoh^ysb_� k� l_q_gb_f� \j_f_gb�
baf_g_gby�\�oh^_�l_ogheh]bq_kdh]h�ijhp_kkZ��\�qZklghklb��baf_g_gby p_g�
ljZ�gZkljhcdb�b�oZjZdl_jbklbdb�jZkk_b\Zgby. Ihwlhfm�ijh[Z�^he`gZ�[ulv�
\hafh`gh�f_gvr_c. ?keb�ihevah\Zlvky�l_jfbgZfb�l_hjbb�kemqZcguo�g_�
klZpbhgZjguo ijhp_kkh\�� lh� ijh[Z� ^he`gZ� khhl\_lkl\h\Zlv� mqZkldm� klZ�
pbhgZjghklb�bamqZ_fh]h�ijhp_kkZ. JZaf_j�\u[hjdb�\�ijh[_��l. _. qbkeh�gZ�
[ex^_gbc��^he`_g�hij_^_eylvky�lhqghklvx�ihemqZ_fuo�hp_ghd.  

H[jZ[Zlu\Zy�fZl_jbZe�ih�dZ`^hc�ijh[_��hij_^_eyxl�fhf_glu�jZa�
eZ^hd�ijhp_kkZ��aZdexqZxsb_ky� 

1) \�kf_s_gbb�p_gljZ�gZkljhcdb� 
2) \�baf_g_gbb�jZkk_b\Zgby.  
MklZgh\b\� fhf_glu� jZaeZ^hd�� hij_^_eyxl� gZbf_gvrbc� b� kj_^gbc�

i_jbh^u�\j_f_gb��ijhl_dZxs_]h�f_`^m�^\mfy�jZaeZ^dZfb��ih�p_gljm�gZ�
kljhcdb� b� ih� jZkk_b\Zgbx. Ijh^he`bl_evghklv� ihemq_gguo� f_`jZaeZ�
^hqguo� i_jbh^h\� [m^_l� oZjZdl_jbah\Zlv� klZ[bevghklv� l_ogheh]bq_kdh]h�
ijhp_kkZ.  

>hihegbl_evgufb� ijb_fZfb� bkke_^h\Zgby� klZ[bevghklb� l_ogheh�
]bq_kdbo�ijhp_kkh\�kem`Zl [40]: 

1) lhq_qgu_�^bZ]jZffu� 
2) lhqghklgu_�^bZ]jZffu� 
3) ^bZ]jZffu�^h\_jbl_evguo�bgl_j\Zeh\� 
4) dhgljhevgu_�dZjlu. 
KlZlbklbq_kdbc� dhgljhev� l_ogheh]bq_kdh]h ijhp_kkZ� m^h[gh� hkm�

s_kl\eylv�k�ihfhsvx�dhgljhevguo�dZjl. JZkkfhljbf�\�dZq_kl\_�ijbf_jZ�
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dhgljhevgmx�dZjlm�l_fi_jZlmju�kl_dehfZkku�\�d\_evimgdl_�\Zgghc�kl_d�
eh\Zj_gghc� i_qb� EIK-��� ihkljh_ggmx� ih� j_ljhki_dlb\guf� ^Zgguf� aZ�
2000 ]. �jbk. 3.7).  

L_fi_jZlmjZ �kl_dehfZkku�\�d\_evimgdl_
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P_gljZevgZy �ebgby

<_jogbc �ij_^_e

Gb`gbc �ij_^_e

NZdlbq_kdZy�l_fi_jZlmjZ

 
Jbk. 3.7. DhgljhevgZy�dZjlZ�l_fi_jZlmju�kl_dehfZkku�\�d\_evimgdl_ 

 

DhgljhevgZy�dZjlZ�khklhbl�ba�p_gljZevghc�ebgbb��oZjZdl_jbamxs_c�
kj_^gxx� l_fi_jZlmjm�\Zjdb�kl_deZ��jZ\gmx� ����� 0K. Kh^_j`bl�^\Z�dhg�
ljhevguo�ij_^_eZ��\_jogbc�ij_^_e������0K�b�gb`gbc�ij_^_e������0K��aZ�
^Z\Z_fu_�klZg^Zjlhf�ij_^ijbylby. Kj_^g_kmlhqgu_� agZq_gby�l_fi_jZlm�
ju�kl_dehfZkku�ihf_q_gu�mlhes_gghc�ebgb_c.  

:gZeba� dhgljhevghc� dZjlu� ihdZau\Z_l�� qlh� \� lhqdZo� k� ��� ih� ���
�n_\jZev���Z�lZd`_�\�lhqd_������^_dZ[jv��bf_e�f_klh�\uoh^�lhq_d�aZ�dhg�
ljhevgu_� ij_^_eu�� l. _. l_ogheh]bq_kdbc� ijhp_kk� \Zjdb� kl_deZ� \uoh^be�
ba-ih^�dhgljhey. Kbevgh_�jZkk_ygb_ lhq_d����-1����Zij_ev�f_kyp��hlghkb�
l_evgh�p_gljZevghc�ebgbb�]h\hjbl�h�kgb`_gbb�lhqghklb�l_ogheh]bq_kdh�
]h� ijhp_kkZ. Ihemq_ggZy� bgnhjfZpby� k\b^_l_evkl\m_l� h� ijbqbgZo�� g_�
kemqZcguo��dhlhju_�ijb\_eb�d�gZjmr_gbx�ijhp_kkZ�\Zjdb.  

JZkkqblZ_f�dhebq_kl\_ggmx�hp_gdm�lhqghklb�l_ogheh]bq_kdh]h�ijh�
p_kkZ�\Zjdb�kl_deZ�ih�l_fi_jZlmj_�kl_dehfZkku�\�d\_evimgdl_�aZ������]h^. 
Kj_^g_d\Z^jZlbqgh_� baf_g_gb_� l_fi_jZlmju� khklZ\beh� Sx = 11,4 0K��

p_gljZevgZy�ebgby 
\_jogbc�ij_^_e 
gb`gbc�ij_^_e 
nZdlbq_kdZy�l_fi_jZlmjZ 
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^himkd�gZ�baf_g_gb_� l_fi_jZlmju� aZ^Zg�ih� klZg^Zjlm�ij_^ijbylby��jZ\�
guf�∆O� ����0K��ijb�wlhf�dhwnnbpb_gl�lhqghklb�khklZ\ey_l� 

Dl = 6⋅Sx/∆O� ��⋅11,4/30 = 2,28, 
qlh� ihdZau\Z_l� gZ� g_^hklZlhqgmx� lhqghklv� \_^_gby� l_ogheh]bq_kdh]h� ijh�
p_kkZ�\�l_q_gb_�]h^Z.  

KlZlbklbq_kdh_�j_]mebjh\Zgb_� l_ogheh]bq_kdbf�ijhp_kkhf�m^h[gh�
hkms_kl\eylv�k�ihfhsvx�lZdbo�dhgljhevguo�dZjl��gZ�dhlhjuo�hlf_qZxl�
agZq_gby�hij_^_e_gghc�klZlbklbdb��ihemq_ggu_�ih�j_amevlZlZf�gZ[ex^_�
gbc. LZdbfb� ihdZaZl_eyfb� y\eyxlky� kj_^g__� Zjbnf_lbq_kdh_�� f_^bZgZ��
kj_^g__�d\Z^jZlbqgh_�hldehg_gb_��jZafZo�b�^j. GZ�dhgljhevghc�dZjl_�hl�
f_qZxl� ]jZgbpu� j_]mebjh\Zgby�� h]jZgbqb\Zxsb_� h[eZklv� ^himklbfuo�
agZq_gbc�klZlbklbdb.  

Dhgljhevgu_�dZjlu� lbiZ� kj_^gbo� Zjbnf_lbq_kdbo� agZq_gbc�b�jZa�
fZoh\�rbjhdh�bkihevamxlky�^ey�mijZ\e_gby�l_ogheh]bq_kdbfb�ijhp_kkZ�
fb��m�dhlhjuo�ZgZebabjm_fuc�ijbagZd�bf__l�ghjfZevguc�aZdhg�jZkij_^_�
e_gby��b�dhwnnbpb_gl�lhqghklb�gZoh^blky�\�ij_^_eZo������– 0,85 [2]. Wlb�
dZjlu� iha\heyxl� dhgljhebjh\Zlv� baf_g_gb_� kj_^g_]h� Zjbnf_lbq_kdh]h�
agZq_gby�ijbagZdZ� �hp_gdb�fZl_fZlbq_kdh]h�h`b^Zgby��b�baf_g_gb_�jZk�
k_b\Zgby�dhgljhebjm_fh]h�ijbagZdZ��jZafZoZ�.  

Ijb� klZlbklbq_kdhf� j_]mebjh\Zgbb� l_ogheh]bq_kdh]h� ijhp_kkZ�
h[uqgh�bkihevamxl�^\hcgu_�dhgljhevgu_�dZjlu��gZ�h^ghc�ba�dhlhjuo�hl�
f_qZxl�kj_^g__�agZq_gb_��Z�gZ�^jm]hc�–�oZjZdl_jbklbdm�jZkk_b\Zgby.  

 
 
 
 
 
 
 
 
 
 
 
 

Jbk. 3.8. DhgljhevgZy�dZjlZ�kj_^g_c�l_fi_jZlmju�kl_dehfZkku 
\�d\_evimgdl_�kl_deh\Zj_gghc�i_qb 
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JZkkfhljbf� dhgljhevgu_� dZjlu� kj_^gbo� agZq_gbc� b� jZafZoZ� ^ey�

l_fi_jZlmju�kl_dehfZkku�\�kl_deh\Zj_gghc�i_qb��ihkljh_ggu_�ih�^Zgguf�

]jZnbdZ�jbk. 3.7.  

DhgljhevgZy� dZjlZ� �jbk. 3.��� ihkljh_gZ� ih� jZkq_lguf� agZq_gbyf�

kj_^g_f_kyqghc�l_fi_jZlmju�kl_dehfZkku�\������]h^m. GZ�dZjl_�hlf_q_�

gu�\_jogyy�b�gb`gyy�]jZgbpu�j_]mebjh\Zgby. GZ�dZjl_�\b^gZ�aZgb`_ggZy�

kj_^g_f_kyqgZy� l_fi_jZlmjZ� kl_dehfZkku� \� n_\jZe_� �lhqdZ� �� –         

1216,6 0K�. <�hklZevgu_�f_kypu�l_ogheh]bq_kdbc�j_`bf�\Zjdb�kl_deZ�ih�

kj_^g_c�l_fi_jZlmj_�\u^_j`b\Zeky�\�aZ^Zgguo�ij_^_eZo.  

GZ�dZjl_��jbk. 3.���hlf_q_gu�jZafZob�l_fi_jZlmju��dhlhju_�hij_^_�

eyebkv�dZd�jZagbpZ�f_`^m�fZdkbfZevgufb�b�fbgbfZevgufb�agZq_gbyfb�

l_fi_jZlmju� kl_dehfZkku� \� l_q_gb_� dZ`^h]h� f_kypZ. Lml� `_� ihdZaZg�

\_jogbc�ij_^_e�jZafZoZ. DZd�\b^gh�ba�]jZnbdZ��klZ[bevghklv�l_ogheh]b�

q_kdh]h�ijhp_kkZ�\Zjdb�\������]h^m�[ueZ�g_\ukhdhc. GZ[ex^Zeky�\ukhdbc�

jZafZo�l_fi_jZlmju�kl_dehfZkku�\�n_\jZe_��^h������0K��b�^_dZ[j_��^h��� 0K�.  

<_jogbc�ij_^_e�jZafZoZ
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Jbk�������DhgljhevgZy�dZjlZ�jZafZoZ�l_fi_jZlmju�kl_dehfZkku 

\�d\_evimgdl_�kl_deh\Zj_gghc�i_qb 

 

Ihemq_gb_�hi_jZlb\ghc�bgnhjfZpbb�k�ihfhsvx�dhgljhevguo�dZjl�

iha\hey_l� hj]Zgbah\Zlv� klZlbklbq_kdh_� j_]mebjh\Zgb_� l_ogheh]bq_kdbf�

ijhp_kkhf�\Zjdb-\ujZ[hldb�ebklh\h]h�kl_deZ.  
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<ujZ[Zlu\Z_fZy� e_glZ� kl_deZ� ihke_� hl`b]Z� ijhoh^bl� Z\lhfZlbq_�

kdbc�dhgljhev�dZq_kl\Z�k�ihfhsvx�\hkvfb�eZa_jguo�^_n_dlhkdhih\�nbj�

fu�Glaverbel, mklZgh\e_gguo�ih�rbjbg_�^\b`ms_cky�e_glu. >_n_dlhkdh�
iu�\uy\eyxl�ihjhdb��\b^bfu_�\�ijhoh^ys_f�k\_l_�b�ijh\h^yl�bo�deZkkb�

nbdZpbx�ih�]_hf_ljbq_kdbf�jZaf_jZf��lZ[e. 3.6).  
LZ[ebpZ��.6 

DeZkkbnbdZpby�^_n_dlh\�e_glu�kl_deZ�ih�]_hf_ljbq_kdbf�jZaf_jZf 

DeZkk� 
^_n_dlh\ 

1 2 3 4 5 

JZaf_ju�^_�

n_dlh\��ff 
 

hl���^h�� 
 

hl���^h�� 
 

hl���^h��� 
 

hl���^h��� 
  

> 15 

 
Ih^kq_l�^_n_dlh\�ijh\h^blky�g_ij_ju\gh�\�l_q_gb_�qZkZ��bo�dheb�

q_kl\h�i_j_kqblu\Z_lky�gZ� ���f2
�\ujZ[hlZgghc�e_glu� kl_deZ. JZkq_lgu_�

^Zggu_� aZibku\Zxlky� \� dhgljhevgu_� ebkldb� ijbf_jgh� lZdh]h� \b^Z�� dZd�

lZ[e. 3.5.  
�Ih�^Zgguf�dhgljhevguo�ebkldh\�kljhylky�^bZ]jZffu�IZj_lh�^\mo�

\b^h\�� 
1) ih� j_amevlZlZf� ^_yl_evghklb�� dhlhju_� hljZ`Zxl� deZkku� \uy\e_g�

guo�^_n_dlh\��ZgZeh]bqgh�jbk. 3.6; 
2) ih�ijbqbgZf��nZdlhjZf���dhlhju_�hljZ`Zxl�ijbqbgu��\hagbdZxsb_�

\�oh^_�l_ogheh]bq_kdh]h�ijhp_kkZ.  
>bZ]jZffu� ijbqbg� ijbf_gyxlky� ijb� \u^_e_gbb� gZb[he__� agZqb�

fuo�nZdlhjh\��ihjh`^Zxsbo�^_n_dlu. Bfb�fh]ml�[ulv�ijbqbgu�kl_deh�
\Zj_gby�� \uau\Zxsb_� ^_n_dlu� �-]h� b� �-]h� deZkkh\�� Z� lZd`_� ijbqbgu��
\hagbdZxsb_�ijb�nhjfh\Zgbb�e_glu�kl_deZ�b�hl`b]_.  

>bZ]jZffu�ih� j_amevlZlZf� ^_yl_evghklb�fh]ml� kljhblvky� ^ey� hlh�

[jZ`_gby�fZjdb�\ujZ[Zlu\Z_fhc�e_glu�kl_deZ�ih�dhebq_kl\m�^himklbfuo�

ihjhdh\�\�khhl\_lkl\bb�k�lj_[h\Zgbyfb�=HKL����-2001.  
HibkZggu_� f_lh^u� klZlbklbq_kdh]h� dhgljhey� wnn_dlb\gh� j_Zebam�

xlky� k� ihfhsvx� i_jkhgZevguo� dhfivxl_jh\. ;hevrbgkl\h� ba� jZkkfhl�

j_gguo� f_lh^h\� j_Zebah\Zgh� \� kbkl_f_� fhgblhjbg]Z� PI�H:H� ©;hjkdbc�
kl_dhevguc�aZ\h^». 
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3.4. KlZlbklbq_kdb_�f_lh^u�j_]mebjh\Zgby 
         l_ogheh]bq_kdbo�ijhp_kkh\ 
 
KlZlbklbq_kdh_� j_]mebjh\Zgb_� l_ogheh]bq_kdh]h� ijhp_kkZ� ij_^�

klZ\ey_l� kh[hc� dhjj_dlbjh\Zgb_� agZq_gbc� iZjZf_ljh\� l_ogheh]bq_kdh]h�
ijhp_kkZ� ih� j_amevlZlZf� \u[hjhqgh]h� dhgljhey� dhgljhebjm_fuo� iZjZ�
f_ljh\�� hkms_kl\ey_fh_� ^ey� l_ogheh]bq_kdh]h� h[_ki_q_gby� lj_[m_fh]h�
mjh\gy� dZq_kl\Z�ijh^mdpbb� >�@. Dhjj_dlbjh\Zgb_�iZjZf_ljh\� l_ogheh]b�
q_kdh]h�ijhp_kkZ�\�ijhkl_crbo� kemqZyo�fh`_l�\uihegylvky�Z\lhfZlbq_�
kdb�[_a�mqZklby�q_eh\_dZ�k�ihfhsvx�kbkl_f�Z\lhfZlbq_kdh]h�j_]mebjh\Z�
gby. <� kl_dhevghf� ijhba\h^kl\_� gZreb� rbjhdh_� ijbf_g_gb_� kbkl_fu�
klZ[bebaZpbb��ih^^_j`b\Zxsb_�ihklhygkl\h�h^ghc�beb�g_kdhevdbo�j_]m�
ebjm_fuo� \_ebqbg� k� hij_^_e_gghc� lhqghklvx� ijb� ijhba\hevgh� f_gyx�
sboky�\hafmsZxsbo�\ha^_ckl\byo. <�wlbo�kbkl_fZo�fh]ml�bkihevah\Zlvky�
ijbgpbiu� j_]mebjh\Zgby�ih� hldehg_gbx��ih� \hafms_gbx�b� dhf[bgbjh�
\Zgguc�ijbgpbi�>��@.  

Ijbf_jZfb�y\eyxlky�Z\lhfZlbq_kdh_�j_]mebjh\Zgb_�jZkoh^Z�]ZaZ�gZ�
]hj_gb_��^Z\e_gby�\�kl_deh\Zj_gghc�i_qb��klZ[bebaZpby�kdhjhklb�\jZs_�
gby�[hjlhnhjfmxsbo�fZrbg�\h�nehZl-\Zgg_��j_]mebjh\Zgb_�l_fi_jZlmju�
hl`b]Z�\�e_j_�b�l. ̂ .  

<�iZjZ]jZn_�[m^_f�jZkkfZljb\Zlv�[he__�keh`guc�kemqZc��dh]^Z�dhj�
j_dlbjmxs__�\ha^_ckl\b_�\ujZ[Zlu\Z_lky�k�mqZklb_f�q_eh\_dZ�gZ�hkgh\_�
klZlbklbq_kdh]h�ZgZebaZ�\uoh^guo�ihdZaZl_e_c�l_ogheh]bq_kdh]h�ijhp_k�
kZ. LZdb_�kbkl_fu�y\eyxlky�q_eh\_dh-fZrbggufb��l. _. Z\lhfZlbabjh\Zg�
gufb. J_r_gb_�lhc�beb�bghc�ijh[e_fu�ijh\h^blky�ih�ke_^mxs_fm�Ze]h�
jblfm�>�@� 

���hp_gdZ�hldehg_gbc�iZjZf_ljh\�hl�mklZgh\e_gghc�ghjfu� 
2) \u[hj�gZb[he__�\Z`guo�nZdlhjh\��hl�dhlhjuo�aZ\bkbl�j_r_gb_� 
3) hp_gdZ�nZdlhjh\��y\b\rboky�ijbqbghc�\hagbdgh\_gby�ijh[e_fu� 
4) hp_gdZ�\Z`g_crbo�nZdlhjh\��y\b\rboky�ijbqbghc�ihy\e_gby�[jZdZ� 
5) kh\_jr_gkl\h\Zgb_�ijhp_kkZ� 
6) ih^l\_j`^_gb_�j_amevlZlZ.  

<uy\e_gb_�gZjmr_gbc� l_ogheh]bq_kdh]h�ijhp_kkZ� hkgh\Zgh�gZ� j_�
amevlZlZo�i_jbh^bq_kdh]h�dhgljhey�fZeuo�\u[hjhd��hkms_kl\ey_fh]h�ih�
dhebq_kl\_gghfm�beb�dZq_kl\_gghfm�ijbagZdZf.  
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Dhgljhev�ih�dhebq_kl\_gghfm�ijbagZdm�jZkkfZljb\Zeky�\�ij_^u^m�
s_f�iZjZ]jZn_�]eZ\u��. :gZeba�\u[hjhqguo�klZlbklbd��gZijbf_j�kj_^g_�
]h�agZq_gby�b�jZafZoZ��iha\hey_l�ijbgbfZlv�j_r_gby�h�khklhygbb�l_ogh�
eh]bq_kdh]h�ijhp_kkZ�b�hp_gblv�\_ebqbgm�hldehg_gby�iZjZf_ljh\�hl�mk�
lZgh\e_gguo�ghjf.  

Dhgljhev�ih�Zevl_jgZlb\ghfm�ijbagZdm�iha\hey_l�mklZgh\blv�nZdl�
khhl\_lkl\by�beb�g_khhl\_lkl\by�iZjZf_ljZ�mklZgh\e_gguf�lj_[h\Zgbyf. 
J_r_gb_� h� khklhygbb� l_ogheh]bq_kdh]h� ijhp_kkZ� ijbgbfZ_lky� \� aZ\bkb�
fhklb�hl�qbkeZ�^_n_dlh\�beb�qbkeZ�^_n_dlguo�_^bgbp�ijh^mdpbb��h[gZ�
jm`_gguo�\�\u[hjd_.  

I_j\uc�kihkh[�dhgljhey�hlebqZ_lky�l_f��qlh�hg�y\ey_lky�[he__�bg�
nhjfZlb\guf��gh�[he__� keh`_g� \�j_ZebaZpbb. Dhgljhev�ih� Zevl_jgZlb\�
ghfm�ijbagZdm�hlebqZ_lky�k\h_c�ijhklhlhc��gh�h[eZ^Z_l�f_gvr_c�bgnhj�
fZlb\ghklvx. K� mq_lhf� baeh`_ggh]h� ijh\h^blky� \u[hj� lh]h� beb� bgh]h�
kihkh[Z� dhgljhey� ^ey� klZlbklbq_kdh]h� j_]mebjh\Zgby� l_ogheh]bq_kdh]h�
ijhp_kkZ.  

JZkkfhljbf� g_dhlhju_� klZlbklbq_kdb_� f_lh^u� j_]mebjh\Zgby� l_o�
gheh]bq_kdbo�ijhp_kkh\�\�ijhba\h^kl\_�ebklh\h]h�kl_deZ�ijb�dhgljhe_�ih�
dhebq_kl\_gghfm�ijbagZdm. Ijb�dhgljhe_�ih�dhebq_kl\_gghfm�ijbagZdm�h�
jZaeZ^d_�l_ogheh]bq_kdh]h�ijhp_kkZ�km^yl�dZd�ih�kj_^g_fm�agZq_gbx�dhg�
ljhebjm_fh]h�iZjZf_ljZ��lZd�b�ih�jZkk_b\Zgbx�agZq_gbc�dhgljhebjm_fuo�
iZjZf_ljh\� hlghkbl_evgh� wlh]h� kj_^g_]h� agZq_gby. Kf_s_gb_� kj_^g_]h�
hlghkbl_evgh�k_j_^bgu�ihey�^himkdZ�\�lm�beb�bgmx�klhjhgm�b�m\_ebq_gb_�
jZkk_b\Zgby� ijb\h^yl� d� m\_ebq_gbx� ^heb� ^_n_dlghc� ijh^mdpbb. Ih�
kljh_gb_� dhgljhevguo� dZjl� \�j_Zevghf�fZkrlZ[_� \j_f_gb�iha\hey_l�hl�
ke_`b\Zlv�l_ogheh]bq_kdbc�ijhp_kk�b�k\h_\j_f_ggh�\uy\eylv�\hagbdZx�
sb_�ijh[e_fu.  

>ey� ihkljh_gby� ex[hc� dhgljhevghc� dZjlu� g_h[oh^bfh� ij_^\Zjb�
l_evgh�hij_^_eblv� ]jZgbpu�j_]mebjh\Zgby�� _keb�hgb�g_� aZ^Zgu� klZg^Zj�
lhf�ij_^ijbylby. <�j_amevlZl_�ij_^\Zjbl_evgh]h�bkke_^h\Zgby�khklhygby�
l_ogheh]bq_kdh]h�ijhp_kkZ�gZoh^yl�hp_gdb�iZjZf_ljh\�ghjfZevgh]h�jZk�
ij_^_e_gby�–�fZl_fZlbq_kdh]h�h`b^Zgby�b�^bki_jkbb��jZkkqblu\Zxl�\_�
jhylgmx� ^hex� ^_n_dlghc� ijh^mdpbb� b� hij_^_eyxl� dhwnnbpb_gl� lhqgh�
klb.  
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<�dZq_kl\_�ijbf_jZ�jZkkfhljbf�hij_^_e_gb_�]jZgbp�j_]mebjh\Zgby�
\eZ`ghklb�rbolu� ih� ^Zgguf� jZ[hlu� >��@. Kj_^g__� agZq_gb_� \eZ`ghklb�
rbolu�� ih^Z\Z_fhc� gZ� kl_deh\Zj_gb_�� khklZ\eyeh� Xkj=4,3 %�� Z� kj_^g_�
d\Z^jZlbqgh_� hldehg_gb_� Sx=0,19 %. Ih� klZg^Zjlm� ij_^ijbylby� rbolZ�

^he`gZ�bf_lv� \eZ`ghklv�µ =4 %� k�hldehg_gbyfb�±0,5 % [38]. Ijb� wlhf�
\_jogyy� b� gb`gyy� ]jZgbpu� ihey� ^himkdZ� khklZ\eyxl� khhl\_lkl\_ggh�
OfZd=4,5 %�b�Ofbg=3,5 %. JZkkqblZ_f�\_jhylgmx�^hex�rbolu��ih^Zggmx�
gZ�kl_deh\Zj_gb_�k�hldehg_gbyfb��ij_\urZxsbfb�ihe_�^himkdZ� 

J� ���–�N��OfZd- µ)/Sx����N��Ofbg- µ)/Sx) = 1 –�N�����-4,3)/0,19) + 
N�����-4,3)/0,19 = 0,142;  

J� ����� %.  
>hey�rbolu��ih^Z\Z_fhc�gZ�kl_deh\Zj_gb_�k�hldehg_gbyfb�hl�\eZ`�

ghklb��khklZ\beZ����� %. WlZ�\_ebqbgZ�aZ\bkbl�hl�^himkdZ��Z�lZd`_�hl�agZ�
q_gbc�fZl_fZlbq_kdh]h�h`b^Zgby�b�^bki_jkbb�baf_g_gby�\eZ`ghklb�rbo�
lu.  

Dhwnnbpb_gl� lhqghklb� l_ogheh]bq_kdh]h� ijhp_kkZ� m\eZ`g_gby�
rbolu� 

Dl = 6⋅So����OfZd-�Ofbg) = 6⋅0,19/1 = 1,14.  

Ihkdhevdm�Dl = 1,14 >�������lh�ZgZebabjm_fuc�l_ogheh]bq_kdbc�ijh�
p_kk�ih�lhqghklb�ihiZ^Z_l�\�qbkeh�g_klZ[bevguo�ijhp_kkh\.  

?keb� l_ogheh]bq_kdbc�ijhp_kk�m\eZ`g_gby�rbolu�ijbagZlv�g_klZ�
[bevguf��lh�ke_^m_l�ihiulZlvky�dZdbf-lh�h[jZahf�memqrblv�_]h��Z�aZl_f�
\gh\v�hij_^_eblv�Dl.  

<� jZkkfZljb\Z_fhf� ijbf_j_� dZq_kl\h� ih^]hlh\db� rbolu� fh`gh�
memqrblv�iml_f�dhjj_dlbjh\db�mklZ\hd�kbkl_fu�Z\lhfZlbq_kdh]h�j_]meb�
jh\Zgby. Kj_^gyy \eZ`ghklv�ih^]hlZ\eb\Z_fhc�rbolu�^he`gZ�kh\iZ^Zlv�k�
aZ^Zgb_f��jZ\guf� � %. Ijb� lhc�`_� klZ[bevghklb� l_ogheh]bq_kdh]h�ijh�
p_kkZ�m\eZ`g_gby�^hey�rbolu�k�hldehg_gbyfb�hl�aZ^Zgbc�khklZ\bl�kms_�
kl\_ggh�f_gvrmx�\_ebqbgm��jZ\gmx 0,9 %.  

Hp_gdZ�nZdlhjh\��y\eyxsboky�ijbqbghc�\hagbdgh\_gby�ijh[e_fu��
b�\u[hj�gZb[he__�\Z`guo�nZdlhjh\�^ey�kh\_jr_gkl\h\Zgby�l_ogheh]bq_�
kdh]h�ijhp_kkZ�fh`_l�ijh\h^blvky�k�bkihevah\Zgb_f�]jZnbq_kdbo�b�ZgZ�
eblbq_kdbo�f_lh^h\. >ey�]jZnbq_kdh]h�ZgZebaZ�fh]ml�bkihevah\Zlvky�e_g�
lhqguc� ]jZnbd�� Z-h[jZaguc� ]jZnbd� >�@�� ]jZnbd� k� h[eZklyfb�� ^bZ]jZffZ�
jZa[jhkZ� b� ^j. <� dZq_kl\_� ijbf_jZ� jZkkfhljbf� ]jZnbd� k� h[eZklyfb              
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�jbk. 3.�����ihkljh_gguc�^ey�klZlbklbq_kdh]h�ZgZebaZ�[jZdh\Zgguo�ebklh\�
gZ�klheZo�j_adb��jh[hlZo�.  

Jbk. 3.10. Kf_ggu_�hloh^u�ebklh\�kl_deZ�ih�\b^Zf�^_n_dlh\ 
�gZ�j_aghf�klhe_��jh[hl_� 

 

=jZnbd�hlh[jZ`Z_l�dZd�baf_g_gb_�h[s_]h�dhebq_kl\Z�[jZdh\Zgguo�
ebklh\��lZd�b�baf_g_gb_�\deZ^Z�hl^_evguo�\b^h\�[jZdZ�ih�kf_gZf. Ba�]jZ�
nbdZ�\b^gh��qlh�^hey�hloh^Z�ebklh\�ih�dZq_kl\m���ih�kf_gZf�mf_gvrZ_lky. 
Bo�^hey�\�i_j\mx�kf_gm�khklZ\eyeZ����� %��Z�\�r_klmx�–34,4 %. Lh�`_�kZ�
fh_� fh`gh� kdZaZlv� h� kmffZjguo hloh^Zo� ih� dZq_kl\m� �� b� �. Bo� ^hey�
mf_gvrbeZkv�k����^h����� %. H^gh\j_f_ggh�gZ[ex^Z_lky�jhkl�hloh^h\�gZ�
klheZo� �k�����^h����� %���hloh^h\�e_jZ� �k�����^h����� %���hloh^h\�]eZ\ghc�
ebgbb��k�����^h����� %). Ba�ZgZebaZ�]jZnbdZ�fh`gh�k^_eZlv�\u\h^��qlh�dZ�
q_kl\h�\Zjdb�kl_deZ�b�nhjfh\Zgby�e_glu�ebklZ�memqrbehkv��gh�m\_ebqb�
ehkv�dhebq_kl\h�^_n_dlguo�ebklh\�gZ�klheZo��ijb�hl`b]_�\�e_j_ b�gZ�]eZ\�
ghc� ebgbb. Kx^Z�g_h[oh^bfh�gZijZ\blv� mkbeby�gZ� \uy\e_gb_�ijbqbg�b�
mf_gvr_gbx�bo�\ebygby�gZ�dZq_kl\h�\ujZ[Zlu\Z_fh]h�kl_deZ.  

>bZ]jZffu�jZa[jhkZ�ijbf_gyxlky�^ey�bkke_^h\Zgby�\_jhylghklghc�
aZ\bkbfhklb�f_`^m�^\mfy�\b^Zfb�^Zgguo��gZijbf_j�^ey�ZgZebaZ�aZ\bkb�
fhklb�iehlghklb�\ujZ[Zlu\Z_fh]h�kl_deZ�hl�j_`bfZ�\Zjdb��jZaghlhesbg�
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ghklb hl�j_`bfZ�nhjfh\Zgby�e_glu�\�\Zgg_�k�jZkieZ\hf�heh\Z��hklZlhq�
guo�gZijy`_gbc�\�kl_de_�hl�j_`bfZ�hl`b]Z��b�l. ̂ .  

>bZ]jZffZ� jZa[jhkZ� bkihevam_lky� ^ey� \uy\e_gby� ijbqbggh-
ke_^kl\_gguo� k\ya_c� ihdZaZl_e_c� dZq_kl\Z� b� \ebyxsbo� nZdlhjh\. >bZ�
]jZffZ�jZa[jhkZ�kljhblky�dZd�]jZnbd�aZ\bkbfhklb�f_`^m�^\mfy�iZjZf_l�
jZfb. ?keb�gZ�wlhf�]jZnbd_�ijh\_klb�ebgbx�f_^bZgu��lh�lZdhc�]jZnbd�ih�
a\hey_l�hij_^_eblv�gZebqb_�f_`^m�wlbfb�^\mfy�iZjZf_ljZfb�dhjj_eypb�
hgghc�aZ\bkbfhklb��jbk. 3.11).  

GZ�jbkmgd_� �.���hlh[jZ`_gZ�^bZ]jZffZ�jZkk_b\Zgby�iehlghklb�\u�
jZ[Zlu\Z_fh]h� kl_deZ� ebgb_c�EIK-�� \� l_q_gb_� ����� ]h^Z�b� l_fi_jZlmj�
guc� j_`bf� \Zjdb��baf_j_gghc� \� d\_evimgdl_� kl_deh\Zj_gghc�i_qb. =jZ�
nbd� hlh[jZ`Z_l� klhoZklbq_kdmx� �\_jhylghklgmx�� h[jZlgmx� k\yav, ihdZ�
au\Z_l�mf_gvr_gb_�kj_^g_c�iehlghklb�\ujZ[Zlu\Z_fh]h�kl_deZ�k�jhklhf�
l_fi_jZlmju�\Zjdb� >��@. L_kghlZ�wlhc�k\yab�hp_gb\Z_lky�dhwnnbpb_glhf�
dhjj_eypbb��dhlhjuc�^ey�ZgZebabjm_fh]h�kemqZy�khklZ\be -0,4.  

Hkgh\gh_�gZagZq_gb_��dhlhjh_�gZoh^bl�l_hjby�dhjj_eypbb��hlghkbl�
ky�d�j_r_gbx�aZ^Zqb�h[hkgh\Zgby�ijh]ghaZ��l. _. mdZaZgby�ij_^_eh\��\�dh�
lhjuo�k�aZjZg__�aZ^Zgghc�\_jhylghklvx�[m^_l�kh^_j`Zlvky�bgl_j_kmxsZy�
bkke_^h\Zl_ey�\_ebqbgZ��_keb�^jm]b_�k\yaZggu_�k�g_x�\_ebqbgu�ihemqZxl�
hij_^_e_ggh_�agZq_gb_�>��@.  
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Jbk. 3.11. >bZ]jZffZ�jZkk_b\Zgby�gZ[ex^_gbc�iehlghklb�\ujZ[Zlu\Z_fh]h 
kl_deZ�b�l_fi_jZlmju�kl_dehfZkku�\�d\_evimgdl_�kl_deh\Zj_gghc�i_qb  
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3  
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LZd��gZk�bgl_j_kh\Zeh�\ebygb_�l_fi_jZlmju�\Zjdb�gZ�iehlghklv�\u�

jZ[Zlu\Z_fh]h�kl_deZ. >ey�hp_gdb�qm\kl\bl_evghklb�kljhblky�mjZ\g_gb_�

j_]j_kkbb��ba�dhlhjh]h�ihemqZ_f�baf_g_gb_�iehlghklb�gZ��������]�kf3
�ijb�

dhjj_dpbb�kj_^g_c�l_fi_jZlmju�kl_dehfZkku�gZ��� 0K.  

JZkkfhlj_ggu_� klZlbklbq_kdb_�f_lh^u�j_]mebjh\Zgby� k�dhgljhe_f�

ih�dhebq_kl\_gghfm�ijbagZdm�fh`gh�bkihevah\Zlv�\�ijhba\h^kl\_�kl_deZ�

^ey�j_]mebjh\Zgby�� 

1) j_p_ilZ�rbolu� 

2) dZl_]hjbcghklb��khjlghklb��rbolu� 

3) \eZ`ghklb�rbolu� 

4) l_fi_jZlmju�kl_dehfZkku�\�\Zgghc�i_qb� 
5) ba[uldZ�\ha^moZ�ih�]hj_edZf� 
6) l_fi_jZlmju�heh\Z�\�ijhe_lZo�nehZl-\Zggu� 
7) khklZ\Z�]Zah\hc�kj_^u�\h�neheZl-\Zgg_� 
8) iheh`_gby�e_glu�kl_deZ�gZ�jZkieZ\_�heh\Z�\�ijhp_kk_�nhjfh\Zgby�b�l. ̂ .  

Ijb�dhgljhe_�ih�Zevl_jgZlb\ghfm�ijbagZdm�h�gZjmr_gbyo�l_ogheh�

]bq_kdh]h� ijhp_kkZ� km^yl� eb[h� ih� qbkem� ^_n_dlguo� _^bgbp� ijh^mdpbb�

�^_n_dlguo�ebklh\��ihklmiZxsbo�\�[mgd_j�[jZdZ���eb[h�ih�qbkem�^_n_d�

lh\��^Zgguf�eZa_jguo�^_n_dlhkdhih\�. M\_ebq_gb_�ex[uo�ba�wlbo�agZq_�

gbc� k\_jo� ^himklbfuo� ghjf� k\b^_l_evkl\m_l� h� gZjmr_gbyo� �jZaeZ^d_��

l_ogheh]bq_kdh]h�ijhp_kkZ.  

Ijb�dhgljhe_�ih�Zevl_jgZlb\ghfm�ijbagZdm�bkihevamxlky�ke_^mx�

sb_�\b^u�dhgljhevguo�dZjl�>�@� 

• qbkeZ�^_n_dlguo�_^bgbp�ijh^mdpbb� 

• qbkeZ�^_n_dlh\� 

• ^heb�^_n_dlghc�ijh^mdpbb� 

• qbkeZ�^_n_dlh\�gZ�_^bgbpm�ijh^mdpbb.  

KlZlbklbq_kdh_� j_]mebjh\Zgb_� k� ihfhsvx� wlbo� dhgljhevguo� dZjl�

hkms_kl\ey_lky�\�khhl\_lkl\bb�k�ieZghf�dhgljhey.  

IeZg� dhgljhey� hij_^_ey_l� h[t_f� \u[hjdb��[jZdh\hqgh_� qbkeh�� dh�

lhjuf�mklZgZ\eb\Z_lky�iheh`_gb_� ]jZgbpu�j_]mebjh\Zgby��b�i_jbh^�hl�

[hjZ�\u[hjhd. IeZg�khklZ\ey_lky�ihke_�ijh\_^_gby�ij_^\Zjbl_evguo�bk�
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ke_^h\Zgbc� khklhygby� l_ogheh]bq_kdh]h� ijhp_kkZ. Q_f� f_gvr_� kj_^gbc�

mjh\_gv� ^_n_dlghklb� b� q_f� j_`_� ijhbkoh^yl� gZjmr_gby�� l_f� emqr_� kh�

klhygb_�l_ogheh]bq_kdh]h�ijhp_kkZ. Kj_^gbc�mjh\_gv�^_n_dlghklb�fh`gh�

hp_gb\Zlv� ih� j_amevlZlZf� \u[hjhqgh]h� beb� kiehrgh]h� dhgljhey. <u[h�

jhqguc� dhgljhev� hj]Zgbamxl� lZdbf� h[jZahf�� qlh[u� hlh[jZggu_� ijh[u�

h[t_dlb\gh�hlh[jZ`Zeb�khklhygb_�l_ogheh]bq_kdh]h�ijhp_kkZ� �g_h[oh^b�

fh�bkdexqZlv�y\gh�g_ghjfZevgu_�mkeh\by�ijhba\h^kl\Z�.  

Ih�j_amevlZlZf�ij_^\Zjbl_evgh]h�bkke_^h\Zgby�kljhblky�dhgljhev�

gZy�dZjlZ�^_n_dlghklb��hljZ`ZxsZy�baf_g_gb_�\h�\j_f_gb�dZq_kl\Z�\ujZ�

[Zlu\Z_fhc�ijh^mdpbb. GZ�dZjl_�hlf_qZxl�kj_^gbc�mjh\_gv�^_n_dlghklb. 

Ih�dhe_[Zgbyf�]jZnbdZ�hlghkbl_evgh�kj_^g_]h�mjh\gy�km^yl�h�klZ[bevgh�

klb�bkke_^m_fh]h�l_ogheh]bq_kdh]h�ijhp_kkZ��]jZnbd�ZgZeh]bq_g jbk. 3.9).  

Ihke_�ij_^\Zjbl_evgh]h�bkke_^h\Zgby� khklhygby� l_ogheh]bq_kdh]h�

ijhp_kkZ� \u[bjZxl� ieZg� dhgljhey�� mklZgZ\eb\Zxl� ^himklbfuc� mjh\_gv�

^_n_dlghklb�b�^ey�kemqZy�\u[hjhqgh]h�dhgljhey�–�h[t_f�dhgljhebjm_fhc�

iZjlbb�>�@.  

AgZq_gb_�^himklbfh]h�mjh\gy�^_n_dlghklb�mklZgZ\eb\Zxl�bkoh^y�ba�

lj_[h\Zgbc��ij_^ty\ey_fuo�d�dZq_kl\m� ]hlh\hc�ijh^mdpbb. Ih� kj_^g_fm 

mjh\gx�^_n_dlghklb�hij_^_eyxl�]jZgbpm�j_]mebjh\Zgby.  

Bkihevamy�dhgljhevgu_�dZjlu��hkms_kl\eyxl� klZlbklbq_kdh_�j_]m�

ebjh\Zgb_�l_ogheh]bq_kdbf�ijhp_kkhf�ZgZeh]bqgh�\ur_hibkZgghfm.  

<�l_o�kemqZyo��dh]^Z�ljm^gh�h[gZjm`blv�ijbqbgu�gZjmr_gby�l_ogh�

eh]bq_kdh]h� ijhp_kkZ�� ^ey� bo� \uy\e_gby� ihevamxlky� f_lh^hf�� ij_^eh�

`_gguf�DZhjm�BkbdZ\hc�\����� ]. [1]. Ko_fm�BkbdZ\Z�gZau\Zxl�^bZ]jZf�

fhc�ijbqbg�b�j_amevlZlh\��^bZ]jZffhc�©ju[bc�kd_e_l», «̂ _j_\hf»�b�l. ̂ .  

>bZ]jZffZ� khklhbl� ba� ihdZaZl_ey� dZq_kl\Z�� oZjZdl_jbamxs_]h� j_�

amevlZl��b nZdlhjguo�ihdZaZl_e_c. L_ogheh]bq_kdbc�ijhp_kk�ij_^klZ\ey�

_lky�dZd�\aZbfh^_ckl\b_�q_luj_o�nZdlhjh\�>�@��fZl_jbZeu��h[hjm^h\Zgb_��
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hi_jZlhj�� f_lh^� hi_jZpbc. GZ� jbk. 3.��� \� dZq_kl\_� ijbf_jZ� ijb\_^_gZ�

kljmdlmjgZy�ko_fZ�ijbqbggh-ke_^kl\_gghc�^bZ]jZffu.  

 
 
 
 
 
 
 
 
 
 
 

Jbk. 3.12. KljmdlmjgZy�ko_fZ�ijbqbggh-ke_^kl\_gghc�^bZ]jZffu 

1 –�kbkl_fZ�ijbqbgguo�nZdlhjh\����–fZl_jbZeu����–�hkgh\gu_�nZd�

lhju�ijhba\h^kl\Z����–�hi_jZlhj����–�h[hjm^h\Zgb_����–�f_lh^�hi_jZpbc��     

7 –� ijhp_kk�� �� –� ke_^kl\b_�� �� –� oZjZdl_jbklbdb� dZq_kl\Z�� ��� –� ^Zggu_�          

11 –�ijhp_kk�dhgljhebjm_lky�ih�ihdZaZl_eyf�dZq_kl\Z.  
 

Ihkljh_gb_�^bZ]jZffu�\dexqZ_l�ke_^mxsb_�ljb wlZiZ� 

• \u[hj�hkgh\gh]h�ihdZaZl_ey�dZq_kl\Z� 

• mklZgh\e_gb_� ]eZ\guo�ijbqbg�� \ebyxsbo�gZ� hkgh\gu_�ihdZ�

aZl_eb��©djmigu_�dhklb�ju[v_]h�kd_e_lZ»); 

• hij_^_e_gb_�\lhjbqguo��©kj_^gb_�dhklb»��b�lj_lbqguo��©f_e�

db_�dhklb»��ijbqbg.  

JZkkfhljbf�ijbf_j�ihkljh_gby�ijbqbggh-ke_^kl\_gghc�^bZ]jZffu�

hloh^h\�kl_deZ�ihke_�e_jZ�ih�klZlbklbq_kdbf�^Zgguf�jZ[hlu ebgbb�EIK-

��\������]h^m�>��@. <_ebqbgm�hloh^h\�kl_deZ�[m^_f�hp_gb\Zlv�ih�hlghkb�

l_evghfm�\j_f_gb�\dexq_gby�[hbl_evghc�fZrbgu�\�l_q_gb_�kmlhd. ;hb�

l_evgZy�fZrbgZ�\dexqZ_lky�^ey�^jh[e_gby�hlj_aZgguo�ihehk�ebklZ��dh]^Z�

bo�g_p_e_khh[jZagh�ih^Z\Zlv�gZ�jZkdjhc.  

3 

4 

2 5 

6 

9 10 

1 8 

7 

11 
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Kj_^g_kmlhqgh_� \j_fy� \dexq_gby� \� jZ[hlm� [hbl_evghc� fZrbgu� \�

l_q_gb_�]h^Z�khklZ\beh����� %�kh�kj_^g_d\Z^jZlbqguf�hldehg_gb_f���� %.  

KlZ[bevghklv� l_ogheh]bq_kdh]h� ijhp_kkZ� \Zjdb-\ujZ[hldb� fh`gh�

hp_gblv�k�ihfhsvx�dhwnnbpb_glZ�\ZjbZpbb� 

δ = (Sx/Xkj)⋅100 = (2,7/3,45)⋅100 = 78 %, 

qlh�oZjZdl_jbam_l�g_klZ[bevghklv�l_ogheh]bq_kdh]h�ijhp_kkZ�ih�ZgZebab�

jm_fhfm�ihdZaZl_ex.  

NZdlhjZfb�� \ebyxsbfb�gZ� ZgZebabjm_fuc�ihdZaZl_ev��fh]ml�[ulv�

dZq_kl\h�kujv_\uo�fZl_jbZeh\�b�rbolZ��khklhygb_�l_ogheh]bq_kdh]h�h[h�

jm^h\Zgby��d\ZebnbdZpby�hi_jZlhjh\��lhqghklv�kh[ex^_gby�l_ogheh]bq_�

kdh]h� j_]eZf_glZ� ijhba\h^kl\Z� kl_deZ. IjbgbfZy�� qlh� hkgh\guf \ebyx�

sbf�nZdlhjhf�[ueh�gZjmr_gb_�l_ogheh]bq_kdbo�hi_jZpbc��kljhbf� ©ju�

[vx�dhklv».  

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Ba� jbk. 3.��� oZjZdl_jbklbdb� dZq_kl\Z� \_^_gby� l_ogheh]bq_kdh]h�

ijhp_kkZ��y\eyxsb_ky�ke_^kl\b_f��hij_^_eyxl�jZaebqgu_�ijbqbgu�–�hl�

`b]�� nhjfh\Zgb_� e_glu� kl_deZ� gZ� jZkieZ\_� heh\Z�� kl_deh\Zj_gb_. Wlb�

<j_fy�
\dexq_gby�
[hbl_evghc�
fZrbgu

Hl`b]�kl_deZ 

Nhjfh\Zgb_�e_glu Kl_deh\Zj_gb_ 

Bgl_gkb\ghklv�
hoeZ`^_gby 

LhesbgZ�e_glu 

Iehlghklv�
kl_deZ 

L_fi_jZlmjZ�e_g�
lu�gZ�\uoh^_�ba�
nehZl-\Zggu 

Jbk���������Ijbqbggh-ke_^kl\_ggZy�^bZ]jZffZ�[h_gby�kl_deZ 
gZ�\uoh^_�e_jZ 
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ijbqbgu y\eyxlky��\�k\hx�hq_j_^v��ke_^kl\b_f�^jm]bo�ijbqbg��bgl_gkb\�

ghklv�hoeZ`^_gby�kl_deZ�\^hev�lmgg_ey�i_qb�b�ihi_j_d�e_glu�–�^ey�ke_^�

kl\by� hl`b]Z�� lhesbgZ� e_glu� kl_deZ�� l_fi_jZlmjZ� e_glu� gZ� \uoh^_� ba�

nehZl-\Zggu�b�^j. j_`bfgu_�i_j_f_ggu_�–�^ey�nhjfh\Zgby�kl_deZ��iehl�

ghklv�kl_deZ��h^ghjh^ghklv�b�^j. ihdZaZl_eb�kl_dehfZkku�–�^ey�kl_deh\Z�

j_gby�b�l. ̂ .  

Ijb�ihbkd_�ijbqbg�gZ^h�ihfgblv��qlh�oZjZdl_jbklbdb��y\eyxsb_ky�

ke_^kl\b_f�� h[yaZl_evgh�bkiulu\Zxl� jZa[jhk. Ihbkd� kj_^b� wlbo�ijbqbg�

nZdlhjh\�� hdZau\Zxsbo� hkh[h� [hevrh_� \ebygb_� gZ� jZa[jhk� oZjZdl_jb�

klbd��l. _. j_amevlZl��lj_[m_l�bkke_^h\Zgby.  

Ijb� khklZ\e_gbb� ijbqbggh-ke_^kl\_gghc� ^bZ]jZffu� ih^[bjZxl�

fZdkbfZevgh_�qbkeh�nZdlhjh\��bf_xsbo�hlghr_gb_�d�ZgZebabjm_fhc�oZ�

jZdl_jbklbd_.  

Ijb� bkke_^h\Zgbb� ijbqbg� y\e_gby� ijb\e_dZxl� b� lj_lvbo� ebp�� g_�

bf_xsbo� g_ihkj_^kl\_ggh]h� hlghr_gby� d� jZ[hl_�� lZd� dZd� m� gbo� fh`_l�

\hagbdgmlv�g_h`b^Zgguc�ih^oh^�\�\uy\e_gbb�ijbqbg�g_^h[jhdZq_kl\_g�

ghklb�ijh^mdpbb.  

GZb[he__�wnn_dlb\guf�kqblZ_lky�]jmiih\hc�f_lh^�ZgZebaZ�ijbqbg��

gZau\Z_fuc�©fha]h\uf�rlmjfhf». Ijb�bkihevah\Zgbb�f_lh^Z�©fha]h\h]h�

rlmjfZ» ̂ ey�\uy\e_gby�ijbqbg�\hagbdgh\_gby�ijh[e_fu�g_h[oh^bfh�>�@� 

• h[_ki_qblv�Zlfhkn_jm�^ey�k\h[h^gh]h�\ukdZau\Zgby�qe_gZfb�]jmi�

iu�fg_gby�ih�ih\h^m�ijbqbg�\hagbdgh\_gby�ijh[e_fu� 

• bkdexqZlv�[_kieh^gu_�jZa]h\hju��p_gy�b^_b�b�khagZl_evgh_�hi_jb�

jh\Zgb_�nZdlZfb� 

• ebpZf�jmdh\h^ys_]h�khklZ\Z�gbdh]^Z�g_�\ukdZau\Zlvky�i_j\ufb�b�^j.  

QZklh�^bZ]jZffu�©ju[vy�dhklv» kljhylky�h^gh\j_f_ggh�kh klhe[b�

dh\ufb� ^bZ]jZffZfb�IZj_lh. Wlh� iha\hey_l� mkdhjblv� ihbkd� \ebyxsbo�

nZdlhjh\�gZ�dZq_kl\h�\ujZ[Zlu\Z_fhc�ijh^mdpbb.  
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�����Hkh[_gghklb�mijZ\e_gby�ijhba\h^kl\hf� 
ihebjh\Zggh]h�kl_deZ 

 

Ijhba\h^kl\h� ebklh\h]h� kl_deZ� y\ey_lky� hkgh\guf� wlZihf� \� `ba�

g_gghf� pbde_� ijh^mdpbb, hij_^_eyxsbf� _]h� dZq_kl\h� OZjZdl_jbam_lky�

djmighlhggZ`ghklvx, klZpbhgZjghklvx�b�g_ij_ju\ghklvx�\h�\j_f_gb� 

Hkh[_gghklv� ijhp_kkZ� ijhba\h^kl\Z� kl_deZ� nehZl-kihkh[hf� \� lhf, 
qlh� l_ogheh]bq_kdbc� ijhp_kk� ijhl_dZ_l� \� g_kdhevdbo� ijhba\h^kl\_gguo�

p_oZo��ih^]hlh\db�rbolu, ]hjyq_]h� kl_deZ, oheh^gh]h� kl_deZ, ihke_�q_]h�
kl_deh� ihklmiZ_l� gZ� kdeZ^� ]hlh\hc� ijh^mdpbb��Mijhs_ggZy� kljmdlmjgZy�

ko_fZ�ijhba\h^kl\_ggh]h�h[t_^bg_gby�©Ihebjh\Zggh_�kl_dehª�H:H�©;hj�

kdbc�kl_dhevguc�aZ\h^ª�ijb\_^_gZ�gZ�jbk��4.1.  
<� p_o_� ijb]hlh\e_gby� rbolu� mklZgh\e_gu� q_luj_� ^habjh\hqgh-

kf_kbl_evguo�ebgbb��>KE��k�mq_lhf�j_a_j\Z�gZ�kemqZc�Z\Zjbcguo�hklZgh�

\hd� beb� \uiheg_gby� jZ[hl, ij_^mkfhlj_gguo� ]jZnbdhf� ieZgh\h-
ij_^mij_^bl_evguo�j_fhglh\��Ijhba\h^kl\h�jZkkqblZgh�gZ�ijb]hlh\e_gb_�

\ukhdhdZq_kl\_gghc�rbolu�^ey�nehZl-ebgbc�\�h[t_f_�^h������l�\�kmldb�gZ�
lj_o�ebgbyo��<k_�ljZgkihjlgu_�ihlhdb�b�>KE�fZdkbfZevgh�Z\lhfZlbabjh�

\Zgu�–�nmgdpbhgbjm_l�:KM�LI�rbolu�� 
<�p_o_�]hjyq_]h�kl_deZ�jZ[hlZxl�^\_�ebgbb�\Zjdb-\ujZ[hldb�ijhba�

\h^bl_evghklvx�����b�����l�ebklh\h]h�ihebjh\Zggh]h�kl_deZ�\�kmldb��L_o�

gheh]bq_kdbc�ijhp_kk�\Zjdb-\ujZ[hldb�Z\lhfZlbabjh\Zg��nmgdpbhgbjm_l�
dhfivxl_jgZy�kbkl_fZ�fhgblhjbg]Z�l_ogheh]bq_kdh]h�ijhp_kkZ�ijhba\h^�

kl\Z�PI, :KM�LI�\Zjdb, \ujZ[hldb�b�hl`b]Z�e_glu�kl_deZ� 
L_ogheh]bq_kdbc�ijhp_kk�j_adb�b�jZkdjhy�e_glu�kl_deZ�jh[hlbabjh�

\Zg, \g_^j_gZ� Z\lhfZlbabjh\ZggZy� kbkl_fZ� dhgljhey� dZq_kl\Z� \ujZ[Zlu�
\Z_fh]h�kl_deZ�kbkl_fZ�DBK�� 
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KdeZ^� ]hlh\hc�ijh^mdpbb�f_oZgbabjh\Zg, hkgZs_g� kj_^kl\Zfb�f_�

oZgbaZpbb�miZdh\hqguo, ih]jmahqgh-jZa]jmahqguo�jZ[hl��Nmgdpbhgbjm_l�

Z\lhfZlbabjh\ZggZy�kbkl_fZ�:KMLI�kdeZ^Z� 
<ukhdbc�mjh\_gv�Z\lhfZlbaZpbb�ijhp_kkh\�gZ�\k_o�klZ^byo `bag_g�

gh]h� pbdeZ� kl_deZ, ijh^mfZggZy� hj]ZgbaZpbhggZy� kljmdlmjZ� aZ\h^Z, bg�
nhjfZpbhggZy� hkgZs_gghklv� f_g_^`f_glZ� iha\heyxl� \ujZ[Zlu\Zlv� ih�

ebjh\Zggh_�kl_deh�\ukhdh]h�dZq_kl\Z�� 
Lj_[m_fh_� dZq_kl\h�rbolu, dZq_kl\h j_adb� b� jZkdjhy� kl_deZ, miZ�

dh\dZ�ebklh\, kdeZ^bjh\Zgb_�b�ojZg_gb_�h[_ki_qb\Zxlky�f_lh^Zfb�klZlb�
klbq_kdh]h�dhgljhey, dhlhju_�jZkkfZljb\Zebkv \� lj_lv_c� ]eZ\_�fhgh]jZ�
nbb��Bkihevah\Zgb_�wlbo�f_lh^h\�^ey�mijZ\e_gby�l_ogheh]bq_kdbfb�ijh�

p_kkZfb�\Zjdb-\ujZ[hldb�y\ey_lky�g_^hklZlhqguf�\\b^m keh`ghklb�ijh�
l_dZxsbo� ijhp_kkh\�� A^_kv� g_h[oh^bfh� ijbf_gylv� f_lh^u� klZlbklbq_�

kdh]h� mijZ\e_gby� l_ogheh]bq_kdbfb�ijhp_kkZfb� >��@��JZkkfhlj_gbx�f_�

lh^h\�klZlbklbq_kdh]h�mijZ\e_gby�ihk\ysZ_lky�^ZggZy�]eZ\Z�� 
L_ogheh]bq_kdbc�ijhp_kk�\Zjdb-\ujZ[hldb�ijhl_dZ_l�\�p_ihqd_�ih�

ke_^h\Zl_evgh�kh_^bg_ggh]h�h[hjm^h\Zgby��\�\Zgghc�kl_deh\Zj_gghc�i_�

qb, \�\Zgg_�k�jZkieZ\hf�heh\Z�b�lmgg_evghc�i_qb�hl`b]Z��F_`^m�klZ^byfb�

ijhp_kkZ�mklZgZ\eb\Zxlky�`_kldb_�l_ogheh]bq_kdb_�b�[ZeZgkh\u_�k\yab��

;ZeZgk� fZl_jbZevgh]h� ihlhdZ� h[_ki_qb\Z_lky� kh]eZkh\Zgb_f� ijhba\h^b�

l_evghklb� \Zgghc� kl_deh\Zj_gghc� i_qb, kdhjhklb� [hjlhnhjfmxsbo� fZ�

rbg�nehZl-\Zggu, kdhjhklb�ljZgkihjlguo�ebgbc�kh�kdhjhklvx�\ujZ[hldb�
e_glu�kl_deZ�aZ^Zgguo�]_hf_ljbq_kdbo�jZaf_jh\��L_ogheh]bq_kdb_�k\yab�

lj_[mxl�kh]eZkh\Zgby�j_`bfh\�jZ[hlu�hkgh\gh]h�l_ogheh]bq_kdh]h�h[h�

jm^h\Zgby, b�ih^^_j`Zgby�bo�\�aZ^Zgguo�ij_^_eZo�\�khhl\_lkl\bb�k�lj_�
[h\Zgbyfb� klZg^ZjlZ�ij_^ijbylby� k�mq_lhf�bo�\ebygby�gZ�dZq_kl\_ggu_�

ihdZaZl_eb�\ujZ[Zlu\Z_fh]h�kl_deZ� 
DZq_kl\h� \ujZ[Zlu\Z_fh]h� kl_deZ� aZ\bkbl� hl� fgh]bo� nZdlhjh\�� b�

dhgljhebjm_fuo� \� ijhp_kk_� ijhba\h^kl\Z, b l_o� nZdlhjh\, dhlhju_� g_�
dhgljhebjmxlky�b�ij_^klZ\eyxl�kh[hc�\hafmsZxsb_�\ha^_ckl\by��D�dhg�

ljhebjm_fuf� hlghkylky� nZdlhju, h� agZq_gbb� dhlhjuo� fu� agZ_f� ih� j_�
amevlZlZf�baf_j_gbc�beb�^Zgguf�eZ[hjZlhjguo�ZgZebah\��D�bo�qbkem�hl�

ghkylky� j_`bfgu_� i_j_f_ggu_� jZ[hlu� l_ogheh]bq_kdh]h� h[hjm^h\Zgby, 
h[jZamxsb_� mijZ\eyxsb_� \ha^_ckl\by�� K� ihfhsvx� mijZ\eyxsbo� \ha�

^_ckl\bc� hkms_kl\ey_lky� dhjj_dlbjh\Zgb_� l_ogheh]bq_kdh]h� ijhp_kkZ�

^ey�ihemq_gby�kl_deZ�lj_[m_fh]h�dZq_kl\Z�� 
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IhdZaZl_eb� dZq_kl\Z� ebklh\h]h� kl_deZ� \� ijhp_kk_� g_ij_ju\gh]h�

ijhba\h^kl\Z� hibku\Zxlky� fZl_fZlbq_kdbfb� fh^_eyfb� kemqZcguo� ijh�

p_kkh\��Ihwlhfm�^ey�mijZ\e_gby�dZq_kl\hf�\ujZ[Zlu\Z_fh]h�kl_deZ�g_h[�

oh^bfh� ihevah\Zlvky� l_hjb_c� mijZ\e_gby� kemqZcgufb� ijhp_kkZfb�� WlZ�
l_hjby�bamqZ_l�ijh[e_fu�hilbfbaZpbb�kbkl_f, ih\_^_gb_�dhlhjuo�hibku�
\Z_lky�kemqZcgufb�ijhp_kkZfb, qlh�bf__l�f_klh�\�ijhba\h^kl\_�ebklh\h]h�
kl_deZ�� 

>ey� \ujZ[hldb� mijZ\eyxsbo� \ha^_ckl\bc� g_h[oh^bfh� mklZgh\blv�

k\yab�f_`^m�ihdZaZl_eyfb�dZq_kl\Z�kl_deZ, bf_xsbfb�kemqZcguc�oZjZd�

l_j, b� dhgljhebjm_fufb�nZdlhjZfb� \� ijhp_kk_� ijhba\h^kl\Z��Ijb� wlhf 
kj_^b�dhgljhebjm_fuo�nZdlhjh\�^he`gu�[ulv�j_`bfgu_�i_j_f_ggu_�^ey�

hkms_kl\e_gby�dhjj_dlbjmxs_]h�\ha^_ckl\by�gZ�jZ[hlm�l_ogheh]bq_kdh�

]h�h[hjm^h\Zgby�k�p_evx�ihemq_gby�kl_deZ�aZ^Zggh]h�dZq_kl\Z��>ey�ihem�

q_gby�lZdhc�aZ\bkbfhklb�ijbf_gy_lky�j_]j_kkbhgguc�ZgZeba�>��@�� 

 
�����HibkZgb_�ihdZaZl_e_c�dZq_kl\Z�ebklh\h]h�kl_deZ 

j_]j_kkbhggufb�mjZ\g_gbyfb 
 

AZ^ZqZ�bkke_^h\Zl_ey�ih�kha^Zgbx�fZl_fZlbq_kdhc�fh^_eb�khklhbl�

\� hlukdZgbb� k\yab� f_`^m� ihdZaZl_eyfb� dZq_kl\Z� kl_deZ� b� dhgljhebjm_�

fufb�nZdlhjZfb��LZd� dZd� j_amevlZlu�baf_j_gbc� wlbo�ihdZaZl_e_c� y\ey�

xlky�kemqZcgufb�\_ebqbgZfb, lh�bf__l�kfuke ]h\hjblv�h�k\yab�kj_^gbo�
agZq_gbc�bkke_^m_fuo�i_j_f_gguo�� 

IjbklmiZy�d�ihbkdm, bkke_^h\Zl_ev�jZkiheZ]Z_l�jZaebqghc� Zijbhj�
ghc�bgnhjfZpb_c��GZb[he__�ijhkluf�y\ey_lky�kemqZc, dh]^Z�ba\_kl_g�\b^�
aZ\bkbfhklb, b�g_h[oh^bfh�mlhqgblv�g_ba\_klgu_�iZjZf_lju�nmgdpbb�� 

<�jZ[hl_�bkihevah\ZgZ�f_lh^bdZ� \u[hjZ� kljmdlmju�j_]j_kkbhgguo 
fh^_e_c, hkgh\ZggZy�gZ�klZlbklbq_kdhf�ZgZeba_�wdki_jbf_glZevguo�^Zg�
guo, kh[jZgguo�k�l_ogheh]bq_kdhc�ebgbb, b�bkihevah\Zgbb�bgnhjfZpbb�h�
l_ogheh]bq_kdhf�ijhp_kk_� 

J_]j_kkbhgguc� ZgZeba� gZr_e� ijbf_g_gb_� ^ey� hibkZgby� gZb[he__�

ijhkluo�aZ\bkbfhkl_c, ebg_cguo�b�d\Z^jZlbqguo�� 
L_ogheh]bq_kdbc�ijhp_kk�ijhba\h^kl\Z�kl_deZ�oZjZdl_jbam_lky�klZ�

pbhgZjghklvx�� J_`bfgu_� i_j_f_ggu_� ijhp_kkZ� b� ihdZaZl_eb� dZq_kl\Z�

kl_deZ�baf_gyxlky�\�^h\hevgh�h]jZgbq_gghf�^bZiZahg_��Ihwlhfm�k�^hklZ�

lhqguf� ijb[eb`_gb_f� aZ\bkbfhklv� ihdZaZl_ey� dZq_kl\Z� hl� j_`bfguo
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i_j_f_gguo� fh`gh� kqblZlv� ebg_cghc�� Wlh� iha\hey_l� bkihevah\Zlv� ^ey�

hibkZgby� bgl_j_kmxsbo� k\ya_c� ebg_cgu_� mjZ\g_gby� j_]j_kkbb� ke_^mx�

s_]h�\b^Z� 
 Y = b0 + b1X1 +b2X2 + …. + bkXk ,                          (4.1) 

]^_ Y –�aZ\bkbfZy�i_j_f_ggZy, ihdZaZl_ev�dZq_kl\Z�kl_deZ� 

bj –�g_ba\_klgu_�iZjZf_lju, gZau\Z_fu_�j_]j_kkbhggufb�dhwnnb�

pb_glZfb, j = 0, 1, 2, … k; 

Xj –�g_aZ\bkbfu_�i_j_f_ggu_�nZdlhju, \ebyxsb_�gZ�dZq_kl\h�kl_d�

eZ, j = 1, 2, … k; 

k – qbkeh�hkgh\guo�\ebyxsbo�nZdlhjh\, bo�dhebq_kl\h�h[uqgh�g_�

[he__���– 5. 

>ey�ihemq_gby�fh^_eb�������g_h[oh^bfh�kh[jZlv�wdki_jbf_glZevgu_�

^Zggu_�yi(x1i, x2i, … xki), i =1, 2, , … n, bo�dhebq_kl\h�^he`gh�\h�fgh]h�jZa�

ij_\urZlv�qbkeh�jZkkfZljb\Z_fuo�nZdlhjh\��Ih�^Zgguf�\u[hjdb�gZoh�

^yl� klZlbklbq_kdb_�hp_gdb�g_ba\_klguo�iZjZf_ljh\�fh^_eb� �����, ijh\_�

jyxl�jy^�klZlbklbq_kdbo�]bihl_a�hlghkbl_evgh�gZc^_gguo�hp_ghd�b�Z^_d�

\Zlghklv�ihemq_gghc�fh^_eb�� 

IjhklhlZ�gZc^_gghc�fh^_eb�b�__�lhqghklv�\h�fgh]hf�aZ\bkyl�hl�dh�

ebq_kl\Z� nZdlhjh\� b� qbkeZ� j_]j_kkbhgguo� dhwnnbpb_glh\, \oh^ysbo� \�

kljmdlmjm� fh^_eb�� Ijb� g_Z^_d\Zlghc� fh^_eb, dZd� \� kemqZ_� ³g_^h[hjZ´�

j_]j_kkbhgguo�dhwnnbpb_glh\, lZd�b�\�kemqZ_�bo�³i_j_[hjZ´,�\_jhylghklv�

ihemqblv�Z^_d\Zlgmx�kljmdlmjm�mf_gvrZ_lky��H[uqgh�ijb�nhjfbjh\Zgbb�

fh^_eb� hilbfZevghc� kljmdlmju� klj_fylky� fbgbfbabjh\Zlv� dhebq_kl\h�

\\h^bfuo�\�fh^_ev�j_]j_kkbhgguo�dhwnnbpb_glh\� 

Hl[hj� \ebyxsbo� nZdlhjh\� ijh\h^blky� gZ� hkgh\_� klZlbklbq_kdh]h�

ZgZebaZ� j_amevlZlh\� ij_^\Zjbl_evgh]h� ieZgbjh\Zgby� wdki_jbf_glh\� b�

[b[ebh]jZnbq_kdh]h�ZgZebaZ�bgnhjfZpbb�h�\ebygbb�j_`bfguo�i_j_f_g�

guo, khklZ\Z�rbolu, hdjm`Zxs_c�kj_^u�b�^jm]bo nZdlhjh\�gZ�l_ogheh]b�

q_kdbc�ijhp_kk�� 
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4.2.1. AZ\bkbfhklv�oZjZdl_jbklbd�\ujZ[Zlu\Z_fh]h�kl_deZ 
hl�j_`bfZ�\Zjdb-\ujZ[hldb 

 
Iehlghklv�ihebjh\Zggh]h�kl_deZ 

Iehlghklv� y\ey_lky� \Z`ghc� oZjZdl_jbklbdhc, hij_^_eyxs_c� k\hc�

kl\Z� kl_deZ, b aZ\bkbl� hl�fgh]bo�nZdlhjh\��obfbq_kdh]h� khklZ\Z� kl_deZ, 
l_ieh\h]h�j_`bfZ�jZ[hlu�\Zgghc�i_qb, ij_^\Zjbl_evghc�h[jZ[hldb�rbo�

lu�b�^j��Iehlghklv�qmldh�j_Z]bjm_l�gZ�hldehg_gby�l_ogheh]bq_kdh]h�ijh�

p_kkZ�\Zjdb�kl_deZ, b�ih�__�baf_g_gbx�km^yl�h�khklhygbb�ijhba\h^kl\Z��<�
iZjZ]jZn_� hibku\Z_lky� aZ\bkbfhklv� iehlghklb� \ujZ[Zlu\Z_fh]h� kl_deZ�

hl�khklZ\Z�rbolu�b�j_`bfZ�jZ[hlu�kl_deh\Zj_gghc�i_qb� 
Dhgljhev�l_ieh\h]h�j_`bfZ�kl_deh\Zj_gby�\�i_qb�\_^_lky�ih�ihdZ�

aZgbyf�l_jfhiZj, mklZgh\e_gguf�\�jZaebqguo� ahgZo�i_qb��\�k\h^_ – ^ey�
dhgljhey�l_fi_jZlmju�]Zah\hc�kj_^u, gZ�^g_�\Zggu – ̂ ey�dhgljhey�l_fi_�

jZlmju�kl_dehfZkku�� 
KhklZ\�aZ]jm`Z_fhc�rbolu�dhgljhebjm_lky�ih�j_amevlZlZf�eZ[hjZ�

lhjguo�ZgZebah\�h^bg�jZa�\�kmldb��Ih�aZ]jmad_�rbolu�b�[hy \�[mgd_j�hp_�
gb\Z_lky� \_kh\h_� khhlghr_gb_� f_`^m� rbolhc� b� [h_f, ihklmiZxsbfb�          
\�i_qv�� 

Iehlghklv� \ujZ[Zlu\Z_fh]h� kl_deZ� hij_^_ey_lky� \� ijh[Zo, hl[b�
jZ_fuo� k� ]hlh\hc� e_glu� kl_deZ��:gZebau� ijh\h^ylky� k� i_jbh^bqghklvx�

h^bg�jZa�\�kmldb��J_amevlZlu�ZgZebaZ�ba�p_gljZevghc�aZ\h^kdhc�eZ[hjZlh�

jbb�ihklmiZxl�gZ�ijhba\h^kl\h�kh�agZqbl_evguf�aZiZa^u\Zgb_f \�h^gb – 
^\h_�kmlhd, Z�\�\uoh^gu_�b�ijZa^gbqgu_�^gb – ^h� ��kmlhd��Ih]j_rghklv�

baf_j_gby�iehlghklb�ih�^Zgguf�PAE�khklZ\ey_l��� – 4) ×10-4
�]�kf

3.  
Dhgljhev�rbolu�gZ�ijhba\h^kl\_� k\h^blky� \�hkgh\ghf� d�ijh\_jd_�

khhl\_lkl\by�khklZ\Z�rbolu�aZ^Zgghfm�j_p_ilm�b�ijh\_jd_�kl_i_gb�__�h^�

ghjh^ghklb��>himkdZ_fh_� hldehg_gb_� hl^_evguo� dhfihg_gl� \�rbol_� g_�

^he`gh� ij_\urZlv� ±���� ih�fZkk_� b� ±0,���� ih� kh^_j`Zgbx� \eZ]b��Ih�

]j_rghklv� ^habjh\Zgby� dhfihg_gl� hij_^_ey_lky� ih]j_rghklvx� \_kh\-
^haZlhjh\, dhlhjZy�gZoh^blky�\�ij_^_eZo�±0,2 %.  

Wd\b\Ze_glgu_� \j_f_gZ� aZiZa^u\Zgby� ih� \oh^guf� dZgZeZf� hp_gb�

\Zebkv�ih�^Zgguf�dhjj_eypbhggh]h�ZgZebaZ� 
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<�j_amevlZl_�ijh\_^_ggh]h�ZgZebaZ�ihemq_gh�ke_^mxs__�mjZ\g_gb_�

j_]j_kkbb� 

Ie�W�� �p0 + p1θkf��(t – 9) – p2θkf�(t – 10) – p3 θkf��(t – 9) + 
+ p4CFe2O3(t)– p5H(t – 5) ,                                      (4.2) 

]^_  p0 – p5 – dhwnnbpb_glu�j_]j_kkbb, t –�\j_fy�\�kmldZo� 
Lhqghklv�ihemq_ggh]h�mjZ\g_gby�j_]j_kkbb�hp_gb\Z_lky�hklZlhqghc�

^bki_jkb_c� 6
2
hkl=20,5 10-8� �]�kf3)2

�b�dhwnnbpb_glhf fgh`_kl\_gghc�dhj�
j_eypbb�5 0,74.  

Ijb\_^_f�bgl_jij_lZpbx�dhwnnbpb_glh\�ihemq_gghc�fh^_eb��>hg�

gZy�l_jfhiZjZ, mklZgh\e_ggZy�ih�hkb�lj_lv_c�iZju�]hj_ehd, baf_jy_l�l_f�
i_jZlmjm�kl_dehfZkku�θkf��\�gZqZe_�\hkoh^ys_]h�ihlhdZ�ahgu�d\_evimgd�

lZ�� M\_ebq_gb_� l_fi_jZlmju� ]Zah\hc� kj_^u� \� d\_evimgdl_� ijb\h^bl� d�

m\_ebq_gbx�l_fi_jZlmju�kl_dehfZkku�ih�ihdZaZgbyf�^hgghc�l_jfhiZju��

Ijb�wlhf�[m^_l�gZ[ex^Zlvky�\hajZklZgb_�]jZ^b_glZ�l_fi_jZlmj�ih�lhes_�

kl_dehfZkku, dhlhjuc� bgl_gkbnbpbjm_l� l_jfh^bnnmabhggu_� ijhp_kku��
Ih^� ^_ckl\b_f� l_jfh^bnnmabb� [he__� ly`_eu_� dhfihg_glu� kl_dehfZkku�

i_j_f_sZxlky� \�h[eZklv�gbadbo� l_fi_jZlmj, mf_gvrZy� l_f� kZfuf�iehl�

ghklv�kl_dehfZkku�\_jog_]h�ihlhdZ, ihklmiZxs_]h�gZ�\ujZ[hldm��Djhf_�

lh]h, [he__� ijh]j_lZy� kl_dehfZkkZ� \_jog_]h� ihlhdZ� h[eZ^Z_l� f_gvr_c�

\yadhklvx, q_f� gb`gb_� kehb�� Ly`_eu_� dhfihg_glu� jZkieZ\Z� ih^�

^_ckl\b_f� kbe� ly`_klb� [m^ml� [he__� bgl_gkb\gh� ihdb^Zlv� kehc�

kl_dehfZkku� k� gbadhc� \yadhklvx�� <\_jo� [m^ml� \ul_kgylvky� e_]db_�

dhfihg_glu, gZijbf_j�h[h]Zs_ggu_�hdkb^hf�dj_fgby�6L22. 
Dhg\_dpby� kl_dehfZkku� \� \Zgguo� i_qZo� b]jZ_l� hkgh\gmx� jhev� \�

ijhp_kkZo�]hfh]_gbaZpbb��K�m\_ebq_gb_f�l_fi_jZlmju�\�d\_evimgdl_�bg�

l_gkbnbpbjmxlky�ijhp_kku�_kl_kl\_gghc�dhg\_dpbb�\�\Zgghc�i_qb��<ur_�

hibkZgguc� oZjZdl_j� \ebygby� θkf�� gZ� iehlghklv� \ujZ[Zlu\Z_fh]h� kl_deZ�

ih^l\_j`^Z_lky�agZdhf�fbgmk�dhwnnbpb_glZ�j_]j_kkbb�� 
IhdZaZgby�l_jfhiZju, jZkiheh`_gghc�\�ijb^hgguo�kehyo�\�jZchg_�

i_j\hc�iZju�]hj_ehd, bkihevamxlky�^ey�dhgljhey�l_fi_jZlmju�θkf� \�ahg_�

aZ]jmadb�rbolu�b�dhk\_ggh]h�hij_^_e_gby�]jZgbpu�\Zjdb�� 
<�jZajZ[hlZgguo�fh^_eyo�\j_fy�aZiZa^u\Zgby�ih�dZgZem�l_fi_jZlm�

ju�θkf��khklZ\beh���kml, dhlhjh_�fh`gh�h[tykgblv�gbadhc�kdhjhklvx�ihlh�
dZ�kl_dehfZkku�gb`g_c�\_l\b�kuihqgh]h�pbdeZ��Iheh`bl_evguc�agZd�dh�

wnnbpb_glZ� j_]j_kkbb�ijb� l_fi_jZlmj_ θkf�� kh]eZkm_lky� k�bkke_^h\Zgby�
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fb, jZg__�\uiheg_ggufb�Am_\uf�D�B��>ey�ih\ur_gby�iehlghklb�jZkoh^�

]ZaZ�b�l_fi_jZlmjZ�θkf��m\_ebqb\Zxlky� 
�AgZd�fbgmk�dhwnnbpb_glZ�j_]j_kkbb�ijb�l_fi_jZlmj_�\�dhgp_�ahgu�

\Zjdb�θkf��hljZ`Z_l�mf_gvr_gb_�iehlghklb�\ujZ[Zlu\Z_fh]h�kl_deZ�k�jhk�

lhf�wlhc�l_fi_jZlmju��K�jhklhf�l_fi_jZlmju�kdhjhklv�dhg\_dpbb�\�\ujZ�

[hlhqghf� pbde_� g_kdhevdh� mf_gvrZ_lky�� L_fi_jZlmjZ� \_jogbo� keh_\�

kl_dehfZkku�\hajZklZ_l, qlh�ijb\h^bl�d�\hajZklZgbx�l_fi_jZlmjgh]h�]jZ�
^b_glZ�ih�lhes_�kl_dehfZkku��H^gh\j_f_ggh�mf_gvrZ_lky�\yadhklv�\_jo�

g_]h� kehy� kl_dehfZkku��<k_� wlh� ijb\h^bl� d� \hajZklZgbx� l_jfbq_kdhc� b�

]jZ\blZpbhgghc�^bnnmabb��;he__�ly`_eu_�dhfihg_glu�[m^ml�i_j_oh^blv�

\�gb`gb_�kehb, Z�\�\ujZ[hlhqghf�ihlhd_�hklZgmlky�[he__�e_]db_�khklZ\�
eyxsb_��GZ�\ujZ[hldm�[m^_l�ihklmiZlv�kl_dehfZkkZ�f_gvr_c�iehlghklb� 

>ey�ih\ur_gby�lhqghklb�\�kljmdlmjm�fh^_eb�[ueb�\dexq_gu�i_j_�

f_ggu_, oZjZdl_jbamxsb_� obfbq_kdbc� khklZ\� \ujZ[Zlu\Z_fh]h� kl_deZ��

G_jZkl\hjbfu_�hkZ^db�\�rbol_�G�\�hkgh\ghf�hij_^_eyxlky�ijhp_glguf�

kh^_j`Zgb_f� hdkb^Z� dj_fgby� dZd� e_]dh]h� dhfihg_glZ� \� khklZ\_� kl_deZ��       
K� m\_ebq_gb_f� g_jZkl\hjbfuo� hkZ^dh\ mf_gvrZ_lky� iehlghklv� \ujZ[Z�

lu\Z_fh]h�kl_deZ, gZ�qlh�mdZau\Z_l�agZd�fbgmk�ijb�dhwnnbpb_gl_�j_]j_k�
kbb�� 

K�m\_ebq_gb_f�kh^_j`Zgby�hdkb^Z�`_e_aZ��III ��\�kl_de_�KFe2O3�iehl�

ghklv�\hajZklZ_l, gZ�qlh�mdZau\Z_l�agZd�iexk�ijb�khhl\_lkl\mxs_f�dhwn�

nbpb_gl_�� 
Dhwnnbpb_gl�\aZbfghc�dhjj_eypbb�s_ehqghklb�rbolu�b�iehlghklb�

g_agZqbf, ihwlhfm�\dexq_gb_�s_ehqghklb�\�kljmdlmjm�fh^_eb�g_�ijb\h�

^bl�d�ih\ur_gbx�__�lhqghklb� 
JZajZ[hlZggZy� ebg_cgZy� fh^_ev� ^hklh\_jgh� hibku\Z_l� iehlghklv�

\ujZ[Zlu\Z_fh]h�kl_deZ�q_j_a�j_`bfgu_�i_j_f_ggu_�kl_deh\Zj_gghc�i_�

qb�b�khklZ\�rbolu��Dhwnnbpb_glu�mjZ\g_gby�j_]j_kkbb b�agZdb�kh]eZkm�
xlky�k�l_hj_lbq_kdbfb�ij_^klZ\e_gbyfb�\ebygby�jZkkfZljb\Z_fuo�i_j_�

f_gguo�gZ�iehlghklv�\ujZ[Zlu\Z_fh]h�kl_deZ�� 
 
H^ghjh^ghklv�kl_deZ 

<Z`guf�nbabq_kdbf� k\hckl\hf� kl_deZ� y\ey_lky� _]h� h^ghjh^ghklv��

H^ghjh^ghklv�hij_^_ey_l�l_jfbq_kdmx�b�obfbq_kdmx�mklhcqb\hklv�kl_d�

eZ, _]h�djbklZeebaZpbhggmx� kihkh[ghklv, kdehgghklv�d�h[jZah\Zgbx�ih�
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k_q_d�b�jZajmr_gbx�kl_deZ�ijb�j_ad_�b�jZkdjh_��GZ�ijhba\h^kl\_�m^_eyxl�

[hevrh_�\gbfZgb_�dhgljhex�h^ghjh^ghklb�\ujZ[Zlu\Z_fh]h�kl_deZ, lZd�
dZd�� khojZg_gb_� ihklhygkl\Z� �klZ[bevghklb� \h� \j_f_gb�� h^ghjh^ghklb� b�

khklZ\Z�kl_deZ�kihkh[kl\m_l�memqr_gbx�dZq_kl\Z�b�ih\ur_gbx�\�p_ehf�

wnn_dlb\ghklb�ijhba\h^kl\Z��H^ghjh^ghklv� l_ogbq_kdbo� kl_dhe�baf_jy�

_lky�f_lh^hf�jZa^_e_gby�ihjhrdZ�ih�iehlghklb��Lhqghklv�baf_j_gby�h^�

ghjh^ghklb� hp_gb\Z_lky� \_ebqbghc� Z[khexlghc� ih]j_rghklb� 0,�� ]jZ^��
I_jbh^bqghklv�hij_^_e_gby�h^ghjh^ghklb – h^bg�jZa�\�kmldb� 

KljmdlmjZ�fh^_eb�h^ghjh^ghklb�\u[bjZeZkv�k�mq_lhf�hkh[_gghkl_c 
l_ogheh]bb�\Zjdb�kl_deZ�\�\Zgguo�i_qZo, Z�lZd`_�klZlbklbq_kdhc�aZ\bkb�
fhklb�f_`^m� h^ghjh^ghklvx� b� iehlghklvx� kl_deZ��<_jhylghklgZy� k\yav�

f_`^m�h^ghjh^ghklvx�b�iehlghklvx�oZjZdl_jbam_lky�dhwnnbpb_glhf�\aZ�

bfghc� dhjj_eypbb, jZ\guf� fbgmk� 0,��� >��@�� JZkq_lguc� dhwnnbpb_gl�
dhjj_eypbb�agZqbf�ijb�mjh\g_�agZqbfhklb�0,05, qlh�ih^l\_j`^Z_l�kms_�

kl\mxsmx�\_jhylghklgmx�k\yav�f_`^m�h^ghjh^ghklvx�b�iehlghklvx��Wlh�

iha\hey_l�\u[jZlv�kljmdlmjm�fh^_eb�h^ghjh^ghklb�ih�\b^m�fh^_eb�iehl�

ghklb��K� mq_lhf� \ebygby� gZ� h^ghjh^ghklv� kl_deZ� dhe_[Zgbc� ijhba\h^b�

l_evghklb�i_qb \�fh^_ev�[ue�^h[Z\e_g�nZdlhj�kmlhqgh]h�baf_g_gby�ijh�

ba\h^bl_evghklb�ih�\Zjd_�kl_dehfZkku ∆*��K�mq_lhf�\g_k_gguo�dhjj_d�
lbjh\hd�kljmdlmjZ�fh^_eb�h^ghjh^ghklb�kl_deZ�ijbgyeZ�ke_^mxsbc�\b^� 

 

 H^�W�� �R0 + o1Θkf� (t – 9) – o2Θkf�(t – 9) + o3Θkf�(t – 9) – o4H(t – 5) + 

 + o5CFe2O3(t) + o6∆G(t – 7) ,                               (4.3) 

]^_  h1–h6 – j_]j_kkbhggu_�dhwnnbpb_glu��t – \j_fy�\�kmldZo� 

Lhqghklv�hibkZgby�fh^_evx�������h^ghjh^ghklb�nehZl-kl_deZ�oZjZd�
l_jbam_lky� ke_^mxsbfb� ^Zggufb�� FZdkbfZevgZy� Z[khexlgZy� ih]j_r�

ghklv� fh^_eb� g_� ij_\urZ_l� 0,�� ]jZ^�� Kj_^g_d\Z^jZlbqgZy� ih]j_rghklv�

fh^_eb� \� l_q_gb_� ���� kmlhd� bkiulZgbc� baf_gyeZkv� \� ij_^_eZo� 0,10 –          
0,���]jZ^� 

Ihemq_ggu_� lhqghklgu_� hp_gdb� fh^_eb� b� ^hklh\_jgh_� hljZ`_gb_�

j_]j_kkbhggufb� dhwnnbpb_glZfb� oZjZdl_jZ� \ebygby� \oh^guo� i_j_f_g�

guo�gZ�h^ghjh^ghklv�kl_deZ�iha\heyxl�bkihevah\Zlv�j_]j_kkbhggh_�mjZ\�

g_gb_�������^ey�dhjj_dpbb�l_ogheh]bq_kdh]h�ijhp_kkZ�\Zjdb-\ujZ[hldb� 
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Hilbq_kdb_�bkdZ`_gby, \b^bfu_�\�ijhoh^ys_f�k\_l_ 
 

Hilbq_kdb_� bkdZ`_gby� kl_deZ�fZjhd�F0, F�, F�, F�, \b^bfu_� \�
ijhoh^ys_f� k\_l_, hij_^_eyxlky�ijhkfhljhf� kd\hav� kl_deh� wdjZgZ� lbiZ�
³a_[jZ´��Ih]j_rghklv�hij_^_e_gby�hilbq_kdbo�bkdZ`_gbc�ih�=HKL� ���-

�����g_�^he`gZ�ij_\urZlv��°��<�khhl\_lkl\bb�k�ijbgylhc�gZ�aZ\h^_�f_lh�
^bdhc�bkiulZgbc, ihdZaZl_ev�hilbq_kdbo�bkdZ`_gbc�ihebjh\Zggh]h�kl_d�

eZ, hij_^_ey_fuc ih�f_lh^m�³a_[jZ´, ^he`_g�[ulv�g_�f_g__���°�^ey�kl_deZ�
lhesbghc�k\ur_������ff�b�g_�f_g__���°�^ey�kl_deZ�lhesbghc�f_g__������ff. 
Wlhl�ihdZaZl_ev�hij_^_ey_lky�^ey�dZ`^h]h�ba�lj_o�mqZkldh\��e_\uc, p_glj, 
ijZ\uc��\ujZ[Zlu\Z_fhc�e_glu�kl_deZ�k�i_jbh^bqghklvx�q_luj_�qZkZ�� 

<ukhdZy�kl_i_gv�dhjj_eypbhgghc�k\yab�ihdZaZl_e_c�bkdZ`_gbc�^ey�

\k_o� mqZkldh\� e_glu� iha\hey_l� hp_gb\Zlv� hilbq_kdb_� bkdZ`_gby� lhevdh�

^ey�h^gh]h�mqZkldZ�–�e_\hc�qZklb�e_glu��>ey�jZajZ[Zlu\Z_fhc�fh^_eb�ih�
dZaZl_ev�hp_gb\Z_lky�ih�kj_^g_kmlhqguf�agZq_gbyf�� 

�Hilbq_kdb_� bkdZ`_gby� nehZl-kl_deZ� aZ\bkyl� hl� lhesbgu� e_glu�

kl_deZ�b�j_`bfZ�__�nhjfh\Zgby�gZ�jZkieZ\_�heh\Z��Ih^ZqZ�\�ahgm�nhjfh�

\Zgby� obfbq_kdb� b� l_jfbq_kdb� h^ghjh^ghc� kl_dehfZkku� k� h^bgZdh\hc�

\yadhklvx�ih�rbjbg_�nhjfm_fhc�e_glu�bkdexqZ_l�ijbqbgu�h[jZah\Zgby�

jZaghlhesbgghklb, ihehkghklb�b�\hegbklhklb�e_glu�� 
Obfbq_kdZy� h^ghjh^ghklv� kl_dehfZkku� h[_ki_qb\Z_lky� dZd� ihklh�

ygkl\hf�khklZ\Z�kujv_\uo�fZl_jbZeh\, lZd�b�mkeh\byfb�\Zjdb�kl_deZ��GZ�
jmr_gb_� ihklhygkl\Z� \Zjhqguo� b� \ujZ[hlhqguo� ihlhdh\� \� \Zgghc� i_qb�

ijb\h^bl�d�\h\e_q_gbx�\�ijhba\h^kl\_gguc�ihlhd jZg__�k\Zj_gghc�kl_d�
ehfZkku�bgh]h�khklZ\Z�� 

L_jfbq_kdZy� h^ghjh^ghklv� kl_dehfZkku, b^msZy� gZ� nhjfh\Zgb_�

ebklh\h]h�kl_deZ, aZ\bkbl�hl�ihklhygkl\Z�l_ogheh]bq_kdbo�b�l_iehl_ogb�
q_kdbo�iZjZf_ljh\�jZ[hlu�kl_deh\Zj_gghc�i_qb��GZjmr_gb_�l_jfbq_kdhc�

h^ghjh^ghklb�kl_dehfZkku�]eZ\guf�h[jZahf�kdZau\Z_lky�q_j_a�baf_g_gb_�

ihlhdh\�kl_dehfZkku, \uau\Z_fh_�baf_g_gb_f�]jZgbp�rbolu�b�\Zjhqghc�

i_gu, jZkij_^_e_gb_f�l_fi_jZlmju�ih�rbjbg_�b�^ebg_�i_qb, dhe_[Zgb_f�
kt_fZ�kl_dehfZkku, dhe_[Zgb_f�^Z\e_gby�]Zah\hc�kj_^u�b�^j�� 

Nhjfh\Zgb_�e_glu�kl_deZ�gZ�keh_�heh\Z�k�\ukhdhc�l_iehijh\h^gh�

klvx�kihkh[kl\m_l�ihemq_gbx�l_jfbq_kdb�h^ghjh^ghc�kl_dehfZkku�\�ijh�
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ijhp_kk_�nhjfh\Zgby, qlh�[eZ]hijbylgh� kdZau\Z_lky�gZ�dZq_kl\_� kl_deZ��
Ijb�ihfhsb�we_dljhgZ]j_\Zl_e_c�b�\h^yguo�oheh^bevgbdh\�ih^^_j`b\Z�

_lky�g_h[oh^bfZy�l_fi_jZlmjZ�dZd�ih�^ebg_, lZd�b�rbjbg_�nehZl-\Zggu�� 
<�ijhp_kk_�nhjfh\Zgby� e_glu� \� dZq_kl\_� mijZ\eyxs_]h� \ha^_ckl�

\by�bkihevamxlky�fhsghklv�\lhjbqgh]h��ih\lhjgh]h��gZ]j_\Z�\Zggu�b�dh�

ebq_kl\h�oheh^bevgbdh\, ijbf_gy_fuo�^ey�hoeZ`^_gby�e_glu��<�dZq_kl\_�
hij_^_eyxsbo�i_j_f_gguo�\u[jZgu�j_`bfgu_�i_j_f_ggu_�kl_deh\Zj_g�

ghc�i_qb�b�nehZl-\Zggu, Z� lZd`_� \hafmsZxsb_� \ha^_ckl\by�ih� khklZ\m�

rbolu, baf_g_gbx�lhesbgu�\ujZ[Zlu\Z_fh]h�kl_deZ�b�ijhba\h^bl_evgh�

klb�l_ogheh]bq_kdhc�ebgbb�ih�\ujZ[hld_�kl_deZ� 
�L_fi_jZlmjguc� j_`bf� \Zggu� k� jZkieZ\hf� heh\Z� dhgljhebjm_lky�

ijb�ihfhsb�l_jfhiZj, mklZgh\e_gguo�\�i_j\hf, ^\_gZ^pZlhf�b�^\Z^pZlhf�
ijhe_lZo�k�e_\hc�b�ijZ\hc�klhjhg�\Zggu��IhdZaZgby�l_jfhiZj�\�ijhe_lZo�

ih� klhjhgZf� \Zggu� kbevgh�dhjj_ebjh\Zggu��Ihwlhfm�dhgljhev� l_fi_jZ�

lmju�\�ijhe_lZo�fh`gh�ijh\h^blv�ih�ihdZaZgbyf�h^ghc�ba�[hdh\uo�l_j�

fhiZj�� 
Bkihevah\Zgb_� f_lh^Z� gZijZ\e_ggh]h� i_j_[hjZ� \oh^guo� i_j_f_g�

guo, mq_l�Zihkl_hjguo�^Zgguo�h�\_jhylghklguo�k\yayo�f_`^m�\oh^gufb�
i_j_f_ggufb� b� \hegbklhklvx� \ujZ[Zlu\Z_fh]h� kl_deZ� iha\hebeb� ihem�

qblv�ebg_cgh_�mjZ\g_gb_�j_]j_kkbb�ke_^mxs_c�kljmdlmju� 

A[�W�� �z0+ z1δ(t) – z2Jig(t) – z3θkf�(t) .                         (4.4) 

HklZlhqgZy�kmffZ�d\Z^jZlh\�fh^_eb�khklZ\beZ� 6
2
hkl=8, 6 (°)2, dhwn�

nbpb_gl�fgh`_kl\_gghc�dhjj_eypbb�jZ\_g�5 0,81.  
>Z^bf�bgl_jij_lZpbx�ihemq_gghc�fh^_eb��������Fh^mev�dhwnnbpb�

_glZ�ijb�\oh^ghc�i_j_f_gghc�hljZ`Z_l�__�\ebygb_�gZ�\uoh^gmx�i_j_f_g�

gmx�–�ihdZaZl_ev�hilbq_kdbo�bkdZ`_gbc�kl_deZ��GZb[hevrZy�aZ\bkbfhklv�

ijhke_`b\Z_lky� f_`^m� hilbq_kdbfb� bkdZ`_gbyfb� b� lhesbghc� e_glu�

kl_deZ��Q_f�lhes_�\ujZ[Zlu\Z_fZy�e_glZ� �δ), l_f�[he__�h^ghjh^gZ�kl_d�
ehfZkkZ�b�l_f�f_gvr_�hilbq_kdbo�bkdZ`_gbc��Wlh�ih^l\_j`^Z_lky�iheh�

`bl_evguf�agZdhf�dhwnnbpb_glZ�j_]j_kkbb�ijb�δ�W���K�m\_ebq_gb_f�lhe�
sbgu� \hajZklZ_l� ihdZaZl_ev� bkdZ`_gbc, baf_jy_fuc� ih�f_lh^m� ³a_[jZ´, 
qlh�khhl\_lkl\m_l�fZeuf�hilbq_kdbf�bkdZ`_gbyf�� 

M\_ebq_gb_�fhsghklb�ih\lhjgh]h�gZ]j_\Z�ijb\h^bl�d�m\_ebq_gbx�

l_fi_jZlmju� heh\Z� \� ahg_� nhjfh\Zgby�� K� jhklhf� l_fi_jZlmju� heh\Z�

mf_gvrZ_lky�\yadhklv�kl_deZ��Ijb� wlhf�\�ijhp_kk_�nhjfh\Zgby�ih^�\ha�
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^_ckl\b_f�jZkly]b\Zxsbo�mkbebc�e_glZ�^_nhjfbjm_lky�[hevr_, qlh�ijb�
\h^bl�d�\hajZklZgbx�\hegbklhklb�kl_deZ��GZ�wlh�mdZau\Z_l�agZd�fbgmk�i_�

j_^�dhwnnbpb_glhf�j_]j_kkbb�ijb�fhsghklb�ih\lhjgh]h�gZ]j_\Z�Jig.  
M\_ebq_gb_� l_fi_jZlmju� kl_dehfZkku� \� d\_evimgdl_� kl_deh\Zj_g�

ghc�i_qb θkf��ijb\h^bl�d�gZjmr_gbx�mklZgh\b\rboky�kdhjhkl_c�dhg\_d�

pbhgguo�pbdeh\��GZ� \ujZ[hldm�[m^_l�ihklmiZlv� kl_dehfZkkZ�ba�ijb^hg�

guo� keh_\� i_qb��Ijb� wlhf� [m^_l� gZjmrZlvky� l_jfbq_kdZy� b� obfbq_kdZy�

h^ghjh^ghklv� kl_dehfZkku, ihklmiZxs_c�gZ� \ujZ[hldm��Wlh�ijb\h^bl� d�

jhklm� hilbq_kdbo� bkdZ`_gbc� nhjfm_fhc� e_glu, gZ� qlh� mdZau\Z_l� agZd�
fbgmk�dhwnnbpb_glZ�j_]j_kkbb�ijb�l_fi_jZlmj_�kl_dehfZkku�� 

Ijb\_^_ggZy�bgl_jij_lZpby�\ebygby�\oh^guo�i_j_f_gguo�gZ�hilb�

q_kdb_�k\hckl\Z�ebklh\h]h�kl_deZ, baf_jy_fu_�ih�f_lh^m� ³a_[jZ´, kh]eZ�
km_lky�k�l_ogheh]bq_kdbfb�ij_^klZ\e_gbyfb�\ebygby�j_`bfguo�i_j_f_g�

guo, mijZ\eyxsbo� b� \hafmsZxsbo� \ha^_ckl\bc� gZ� hilbq_kdb_� bkdZ`_�

gby, qlh�ih^l\_j`^Z_l�^hklh\_jghklv�jZajZ[hlZgghc�fh^_eb� 
 
Hilbq_kdb_�bkdZ`_gby, \b^bfu_�\�hljZ`_gghf�k\_l_� 

Hilbq_kdb_� bkdZ`_gby, \b^bfu_� \� hljZ`_gghf� k\_l_, j_]eZf_glb�
jmxlky�=HKL�����>�@�^ey�kl_dhe�fZjhd�F��–�F���G_�^himkdZxlky�hldeh�

g_gby�ihdZaZl_ey�hljZ`_ggh]h�jZkljZ�[he__��-��ff�^ey�khhl\_lkl\mxsbo�

fZjhd�kl_dhe�� 
F_lh^bdZ� hij_^_e_gby�ihdZaZl_ey� jZkljZ� aZdexqZ_lky� \�ijh_pbjh�

\Zgbb�gZ�wdjZg�dZjlbgu�ba�jZ\ghhlklhysbo�ihehk��jZkljZ��ihke_�hljZ`_�

gby� hl� ih\_joghklb� dhgljhebjm_fh]h� h[jZapZ� kl_deZ� b� baf_j_gbb� gZb�

[hevrbo�hldehg_gbc�rZ]Z�jZkljZ�� 
GZ� hilbq_kdb_�bkdZ`_gby� [hevrh_� \ebygb_� hdZau\Z_l� j_`bf�nhj�

fh\Zgby� e_glu� kl_deZ� \� nehZl-\Zgg_�� >ey� \u[hjZ� \ebyxsbo� nZdlhjh\�

ijh\h^beky�dhjj_eypbhgguc�ZgZeba�f_`^m�j_`bfgufb�i_j_f_ggufb, oZ�
jZdl_jbamxsbfb�ijhp_kk�nhjfh\Zgby�e_glu, b�dZq_kl\hf�e_glu, hp_gb�
\Z_fuf�\_ebqbghc�jZkljZ��<�j_amevlZl_�klZlbklbq_kdh]h�ZgZebaZ�wdki_jb�

f_glZevguo�^Zgguo�ihemq_gh�mjZ\g_gb_�j_]j_kkbb�ke_^mxs_c�kljmdlmju� 

 Pa(t) = b0 + b1Θd(t) – b2Θhe��(t) +b3Θhe��(t) + b4δ(t) ,                (4.5) 

]^_� b0 – b4 –�dhwnnbpb_glu�j_]j_kkbb��t –�\j_fy�\�kmldZo�� 
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Lhqghklv�j_]j_kkbhgghc�fh^_eb�hp_gb\Z_lky�hklZlhqghc�^bki_jkb�

_c, jZ\ghc� 62
hkl= 4, ��ff2

��Ijb\_^_f�bgl_jij_lZpbx�ihemq_gguo�j_]j_k�

kbhgguo� dhwnnbpb_glh\�� M\_ebq_gb_� l_fi_jZlmju� kl_dehfZkku, ih^Z�
\Z_fhc�\�nehZl-\Zggm� �l_fi_jZlmju�\�dZgZe_��Θd, b�l_fi_jZlmju�heh\Z�\�
^\Z^pZlhf�ijhe_l_�Θhe���hljbpZl_evgh�\ebyxl�gZ�nhjfm_fmx�e_glm, m\_�
ebqb\Zy�agZq_gby�hljZ`_ggh]h�jZkljZ��GZ�wlh�mdZau\Zxl�iheh`bl_evgu_�

agZdb�dhwnnbpb_glh\�j_]j_kkbb�b1 b�b3�ijb�khhl\_lkl\mxsbo�l_fi_jZlm�

jZo��Ih\ur_gb_�l_fi_jZlmju�heh\Z�\�kj_^g_f���-f�ijhe_l_�Θhe���hdZau\Z�

_l�iheh`bl_evgh_�\ebygb_�gZ�dZq_kl\h�e_glu�kl_deZ�–�mf_gvrZ_lky�ihdZ�

aZl_ev�jZkljZ� �dhwnnbpb_gl�j_]j_kkbb�b2�bf__l�hljbpZl_evguc�agZd���;h�

e__� lheklh_� kl_deh� bf__l� [hevrb_� agZq_gby� ^Zggh]h� ihdZaZl_ey� hilbq_�

kdbo� bkdZ`_gbc, gZ� wlh� mdZau\Z_l� iheh`bl_evguc� agZd� dhwnnbpb_glZ�
j_]j_kkbb�b4�ijb�lhesbg_�kl_deZ�δ. 

Ijb\_^_ggZy�bgl_jij_lZpby�fh^_eb� kh]eZkm_lky� k� l_ogheh]bq_kdb�

fb�Zki_dlZfb�ijhp_kkZ�nhjfh\Zgby�e_glu�kl_deZ�\�nehZl-\Zgg_, qlh�ih�
a\hey_l bkihevah\Zlv�ihemq_ggh_�j_]j_kkbhggh_�mjZ\g_gb_�^ey�\ujZ[hldb�
dhjj_dlbjmxsbo�^_ckl\bc�� 

HklZlhqgu_�\gmlj_ggb_ gZijy`_gby�kl_deZ 

<�ijhp_kk_�hl`b]Z�kl_deZ�dhgljhev�hklZlhqguo�gZijy`_gbc�ijh\h�

^blky�ih�ijh[Zf, hl[bjZ_fuf� \�iylb� mqZkldZo�ih�rbjbg_� e_glu�� e_\uc�

djZc, e_\uc, p_glj, ijZ\uc, ijZ\uc�djZc��<ukhdZy�dhjj_ebjh\Zgghklv�ba�
f_jy_fuo�^Zgguo�iha\hey_l�bkihevah\Zlv�\�dZq_kl\_�bfimevkZ�^ey�hp_gdb�

hklZlhqguo�gZijy`_gbc�kj_^gxx�Zjbnf_lbq_kdmx�\_ebqbgm�ih�iylb�ba�

f_j_gbyf [12]. 
<ebygb_�gZ�hklZlhqgu_�gZijy`_gby�\�kl_de_�\hafmsZxsbo�\ha^_c�

kl\bc, \uau\Z_fuo�baf_g_gb_f�lhesbgu�\ujZ[Zlu\Z_fh]h�kl_deZ, kdhjh�
klb� \uly]b\Zgby� e_glu, l_fi_jZlmju� e_glu, ihklmiZxs_c� gZ� hl`b], 
iehlghklb�kl_deZ hp_gb\Zehkv�k�ihfhsvx�dhjj_eypbhggh]h�ZgZebaZ�^Zg�

guo, kh[jZgguo�k�l_ogheh]bq_kdhc�ebgbb� 
Kj_^b� ZgZebabjm_fuo� \ha^_ckl\bc� bf_xlky� kbevgh� dhjj_ebjh\Zg�

gu_�i_j_f_ggu_, lZdb_�dZd�lhesbgZ – kdhjhklv�\uly]b\Zgby – ijhba\h^b�
l_evghklv� b� l_fi_jZlmjZ� \� ��-f� ijhe_l_� \Zggu� jZkieZ\Z – l_fi_jZlmjZ�
e_glu�gZ�\uoh^ghf�dhgp_�\Zggu��Ihwlhfm�\�kljmdlmj_�fh^_eb�mqblu\Z�

ebkv�ba�qbkeZ�dhjj_ebjh\Zgguo�i_j_f_gguo�� lhesbgZ, kdhjhklv�\uly]b�
\Zgby�b�l_fi_jZlmjZ�kl_deZ�gZ�\uoh^_�ba�\Zggu�jZkieZ\Z�� 
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L_fi_jZlmjguc�j_`bf�hl`b]Z�\�dZ`^hc�ahg_�i_qb�hl`b]Z�dhgljheb�

jm_lky�ijb�ihfhsb�iylb� k\h^h\uo� l_jfhiZj, mklZgh\e_gguo�ih�rbjbg_�

i_qb�� L_fi_jZlmjZ� \� ahgZo� klZ[bebabjm_lky� kbkl_fZfb� Z\lhfZlbq_kdh]h�

j_]mebjh\Zgby� aZ� kq_l� ih^Zqb� \ha^moZ� \� ahgu� kh� klhjhgu� k\h^Z� b� ih^Z��

<\b^m�kbevghc�dhjj_ebjh\Zgghklb�l_fi_jZlmj�\� ahgZo�ih�rbjbg_�e_glu�

khklhygb_� ijhp_kkZ� hl`b]Z� dhgljhebjm_lky ih� l_fi_jZlmjZf� \� p_gljZo�
ahg�� 

J_`bf�hl`b]Z�kl_deZ�hij_^_ey_lky�\b^hf�djb\hc�baf_g_gby�l_fi_�

jZlmju�\^hev�lmgg_ey�i_qb, dhlhjmx�fh`gh�Ziijhdkbfbjh\Zlv�ebg_cguf�
j_]j_kkbhgguf�mjZ\g_gb_f�\b^Z� 

Θ=a0 – a1x ,                                             (4.6) 

]^_  Θ –�l_fi_jZlmjZ�j_`bfZ�hl`b]Z�ih�ahgZf, a0 – k\h[h^guc�qe_g�mjZ\�

g_gby, a1 – dhwnnbpb_gl�mjZ\g_gby, x – dhhj^bgZlu�jZkiheh`_gby�l_jfh�
iZj�ih�ahgZf�i_qb�\^hev�ijh^hevghc�hkb� 

KljmdlmjZ� mjZ\g_gby� j_]j_kkbb, hibku\Zxs_]h� aZ\bkbfhklv� hklZ�

lhqguo�gZijy`_gbc�hl�j_`bfZ�hl`b]Z�b�\hafmsZxsbo�\ha^_ckl\bc, ih�
ke_�hl[jZku\Zgby�g_agZqbfuo�nZdlhjh\, ijbgyeZ�\b^�� 

σ=n0+n1δ+n2v-n5a1 ,                                   (4.7) 

]^_�σ – hklZlhqgu_�gZijy`_gby�\�e_gl_�kl_deZ��δ – lhesbgZ�e_glu�kl_deZ��

v – kdhjhklv� \ujZ[hldb�e_glu� kl_deZ�� D1 – dhwnnbpb_gl�gZdehgZ�djb\hc�

hl`b]Z��Q0,n1, n2, n5 –�j_]j_kkbhggu_�dhwnnbpb_glu� 
 Lhqghklv�hibkZgby�\u[jZggufb�nZdlhjZfb�hklZlhqguo�gZijy`_gbc�

\� kl_de_� oZjZdl_jbam_lky� fgh`_kl\_gguf� dhwnnbpb_glhf� dhjj_eypbb��

jZ\guf�5
2 = 0,86. 

Ijb\_^_f� bgl_jij_lZpbx� ihemq_gghc�fh^_eb��Iheh`bl_evgu_� dh�

wnnbpb_glu� Q1, n2 mdZau\Zxl gZ m\_ebq_gb_� hklZlhqguo� gZijy`_gbc� \�

kl_de_�k�m\_ebq_gb_f�lhesbgu�e_glu�kl_deZ�b�\hajZklZgb_f�kdhjhklb�\u�

ly]b\Zgby��HljbpZl_evguc� agZd� dhwnnbpb_glZ� Q5 ijb�bgl_gkb\ghklb�ho�

eZ`^_gby� kl_deZ� \�ijhp_kk_� hl`b]Z� D1 hljZ`Z_l� \hajZklZgb_� hklZlhqguo�
gZijy`_gbc�\�kl_de_�k�m\_ebq_gb_f�kdhjhklb�hoeZ`^_gby�  

GZ�hklZlhqgu_�gZijy`_gby�gZb[hevr__�\ebygb_�hdZau\Z_l�baf_g_�

gb_� lhesbgu� e_glu� kl_deZ, aZl_f, kdhjhklv� \uly]b\Zgby, b� \� f_gvr_c 
kl_i_gb – bgl_gkb\ghklv�hoeZ`^_gby�e_glu�\�i_qb�hl`b]Z�� 
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GZ�dhe_[Zgby�\_ebqbgu�hklZlhqguo�gZijy`_gbc�\�kl_de_�gZb[hev�

r__�\ebygb_�hdZau\Zxl�baf_g_gby�lhesbgu�e_glu�kl_deZ�b�kdhjhklb�\u�

jZ[hldb��G_agZqbl_evgu_� dhe_[Zgby� bgl_gkb\ghklb� hoeZ`^_gby� ijZdlb�

q_kdb�g_�hdZau\Zxl�\ebygby�gZ�hklZlhqgu_�gZijy`_gby� 
 

4.2.2. Hldehg_gby�iZjZf_ljh\�e_glu�kl_deZ 
\�ijhp_kk_�\Zjdb-\ujZ[hldb 

 

Hldehg_gb_�hl�iehkdhklghklb�ebklZ�kl_deZ 

=HKL�����–�����hij_^_ey_l�lj_[h\Zgby�d�^himklbfhc�\_ebqbg_�hl�
dehg_gbc� hl� iehkdhklghklb� ebklZ, dhlhjZy� g_� ^he`gZ� ij_\urZlv 0,1 % 
^ebgu�gZbf_gvr_c�klhjhgu�ebklZ��Hldehg_gb_�hl�iehkdhklghklb�hp_gb�

\Z_lky�ih�\_ebqbg_�aZahjZ�f_`^m�bkke_^m_fhc�ih\_joghklvx�kl_deZ�b�wlZ�

ehgghc�ih\_joghklvx�� 
GZ�\_ebqbgm�hldehg_gby�hl�iehkdhklghklb� �djb\bagm�kl_deZ��kms_�

kl\_ggh_� \ebygb_� hdZau\Z_l� j_`bf� hl`b]Z� ^\b`ms_cky� e_glu� kl_deZ� \�

i_qb� hl`b]Z��>ey� jZajZ[hldb� mjZ\g_gby� j_]j_kkbb, hibku\Zxs_]h� aZ\b�

kbfhklv�djb\bagu�e_glu� kl_deZ�hl�j_`bfZ�hl`b]Z, ijh\h^beky�dhjj_ey�
pbhgguc�ZgZeba�ihdZaZl_e_c�jZ[hlu�i_qb�hl`b]Z�� 

>ey�ZgZebaZ�[ueZ�\u[jZgZ�ebg_cgZy�kljmdlmjZ�fh^_eb�k�iylvx�nZd�

lhjZfb�� lhesbgZ� kl_deZ� δ, kdhjhklv� \uly]b\Zgby� e_glu v, l_fi_jZlmjZ�

e_glu�gZ�\uoh^_�ba�\Zggu�jZkieZ\Z�Θ\uo, iehlghklv�kl_deZ�Ie, bgl_gkb\�

ghklv�hoeZ`^_gby�\�i_qb�hl`b]Z�Z1��Ih�j_amevlZlZf�j_]j_kkbhggh]h�ZgZ�

ebaZ�[ueb�hl[jhr_gu�g_agZqbfu_�nZdlhju��<�j_amevlZl_�ihemq_gZ�fZl_�

fZlbq_kdZy�fh^_ev�djb\bagu�e_glu�kl_deZ�ke_^mxs_]h�\b^Z� 

D�  – d1δ ��d3Θ\uo�–�d4�Ie ,                                (4.8) 

]^_� D�–�djb\bagZ e_glu�kl_deZ��δ – lhesbgZ�e_glu�kl_deZ��Θ\uo –�l_fi_�
jZlmjZ� e_glu� kl_deZ� gZ� \uoh^ghf� dhgp_� \Zggu� jZkieZ\Z�� d1, d3, d4 – 
dhwnnbpb_glu�j_]j_kkbb�� 

Lhqghklv�hibkZgby�mjZ\g_gb_f�������wdki_jbf_glZevguo�^Zgguo�oZ�

jZdl_jbam_lky�fgh`_kl\_gguf�dhwnnbpb_glhf�dhjj_eypbb��jZ\guf�5
2 = 0,87, 

b�hklZlhqghc�^bki_jkb_c�0,0001. 
Ijb\_^_f� bgl_jij_lZpbx� ihemq_ggh]h� mjZ\g_gby�� HljbpZl_evguc�

dhwnnbpb_gl�d1 ijb�lhesbg_�kl_deZ�mdZau\Z_l�gZ�mf_gvr_gb_�djb\bagu�k�

jhklhf�lhesbgu�e_glu��K�m\_ebq_gb_f�l_fi_jZlmju�e_glu, ihklmiZxs_c�
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gZ�hl`b], \hajZklZ_l�djb\bagZ�hl`b]Z_fh]h�kl_deZ, gZ�qlh�mdZau\Z_l�ih�
eh`bl_evguc� agZd� dhwnnbpb_glZ� d3��HljbpZl_evguc� agZd� dhwnnbpb_glZ�

d4�oZjZdl_jbam_l�mf_gvr_gb_�djb\bagu�e_glu�k�jhklhf�iehlghklb�kl_deZ��

DZd�ijZ\beh, kl_deh�[hevr_c� lhesbgu�bf__l�[he__�\ukhdmx�iehlghklv, 
q_f� lhgdh_� kl_deh��Wlh� ih^l\_j`^Z_lky� lZd`_� hljbpZl_evgufb� agZdZfb�

dhwnnbpb_glh\�fh^_eb�d1 b�d4��Ijb\_^_ggZy�bgl_jij_lZpby�kh]eZkm_lky�k�

l_ogheh]b_c�ijhp_kkZ�hl`b]Z�� 
KlZlbklbq_kdbc�ZgZeba�ihemq_ggh]h�mjZ\g_gby�j_]j_kkbb�iha\hebe�

\uy\blv�kbevgh_�\ebygb_�l_fi_jZlmju�e_glu�kl_deZ�gZ�\uoh^ghf�dhgp_�b�

iehlghklb�gZ�djb\bagm�kl_deZ��LhesbgZ�e_glu�kl_deZ�hdZau\Z_l f_gvr__�

\ebygb_�  
:gZeba� \deZ^Z� \� ^bki_jkbx� djb\bagu� e_glu� kl_deZ� ihdZaZe, qlh�

gZb[hevr__�\ebygb_�gZ�^bki_jkbx�djb\bagu�kl_deZ�hdZau\Zxl�dhe_[Zgby�

lhesbgu�b�l_fi_jZlmju�e_glu�kl_deZ�gZ�\uoh^ghf�dhgp_��Iehlghklv�\u�

jZ[Zlu\Z_fh]h� kl_deZ� klZ[bebabjm_lky, b� __�\ebygb_�ijZdlbq_kdb�g_agZ�
qbfh� 

Ihemq_ggh_� mjZ\g_gb_�j_]j_kkbb� ������^hklh\_jgh�hibku\Z_l� aZ\b�

kbfhklv�djb\bagu�e_glu�kl_deZ�hl�j_`bfZ�jZ[hlu�l_ogheh]bq_kdh]h�h[h�

jm^h\Zgby�� 
 
JZaghlhesbgghklv�ebklZ�kl_deZ 

JZaghlhesbgghklv� aZ\bkbl� hl� ghfbgZevghc� lhesbgu� ebklZ� b� g_�

^he`gZ�ij_\urZlv�0,��ff�^ey�kl_dhe�lhesbghc�hl���^h���ff��0,��ff�–�^ey�
kl_dhe���������ff�b�0,��ff�–�^ey�kl_dhe�lhesbghc�������ff�>�@��JZaghlhe�

sbgghklv� ebklZ� aZ\bkbl� hl� j_`bfZ�nhjfh\Zgby� e_glu� kl_deZ� \h�nehZl-
\Zgg_��>ey�hl[hjZ�\ebyxsbo�nZdlhjh\�ijh\h^beky�klZlbklbq_kdbc�ZgZeba�

wdki_jbf_glZevguo�^Zgguo�ih�hp_gd_�l_kghlu�dhjj_eypbhgghc�k\yab�f_�

`^m�j_`bfgufb�i_j_f_ggufb�b�jZaghlhesbgghklvx��<�j_amevlZl_�ZgZebaZ�

hlh[jZgu� agZqbfu_� j_`bfgu_� i_j_f_ggu_�� dhlhju_� \hreb� \� kljmdlmjm�

j_]j_kkbhgghc�fh^_eb� 

Jl�t) = r0 – r1V1(t) + r2δ(t) +r3Θhe�(t) – r4Θhe���_����r5Θhe��(t) ,         (4.9) 

]^_�    r0 – r5 –�dhwnnbpb_glu�j_]j_kkbb��t –�\j_fy�\�kmldZo� 
Lhqghklv� hibkZgby� \_ebqbgu� jZaghlhesbgghklb� \ujZ[Zlu\Z_fh]h�

kl_deZ� j_]j_kkbhgguf� mjZ\g_gb_f� ������ hp_gb\Z_lky� hklZlhqghc� ^bki_j�

kbb, jZ\ghc�S 2hkl= 0,�����ff2.  
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Ijb\_^_f�bgl_jij_lZpbx�ihemq_ggh]h�mjZ\g_gby�j_]j_kkbb��H[uq�

gh�kdhjhklv�[hjlhnhjfmxsbo�fZrbg�mklZgZ\eb\Z_lky�g_kdhevdh�f_gvr_c�

kdhjhklb�^\b`_gby�e_glu�^ey�kha^Zgby�jZkly]b\Zxsbo�mkbebc�ijb�\ujZ�

[hld_�lhgdbo�ebklh\�kl_dhe��M\_ebq_gb_�kdhjhklb�i_j\hc�[hjlhnhjfmx�

s_c�fZrbgu�V1�ijb\h^bl�d�mf_gvr_gbx�ijbeZ]Z_fuo�d� kl_dem�mkbebc,     
Z�ke_^h\Zl_evgh, d�f_gvr_c�^_nhjfZpbb, \uau\Zxs_c�jZaghlhesbgghklv��

GZ�wlh�mdZau\Z_l�hljbpZl_evgh_�agZq_gb_�dhwnnbpb_glZ�j_]j_kkbb�r1�ijb�

j_`bfghc�i_j_f_gghc�V1��>ey�lhekluo�kl_dhe�oZjZdl_jgh�[hevr__�agZq_�

gb_� jZaghlhesbgghklb, qlh� hljZ`Z_l� iheh`bl_evguc� dhwnnbpb_gl� j_]�
j_kkbb�r2�ijb�lhesbg_�kl_deZ�δ��L_fi_jZlmjZ�heh\Z�\�ijhe_lZo�\Zggu�jZk�
ieZ\Z�hdZau\Z_l�jZagh_�\ha^_ckl\b_�gZ�jZaghlhesbgghklv��LZd, \hajZklZ�
gb_�l_fi_jZlmju�heh\Z�\�i_j\hf�Θhe��b�ihke_^g_f�Θhe���ijhe_lZo�ijb\h^bl�

d� m\_ebq_gbx� \_ebqbgu� jZaghlhesbgghklb� nhjfm_fhc� e_glu� kl_deZ, Z�
l_fi_jZlmju�\�kj_^g_f�ijhe_l_�Θhe�� – d�mf_gvr_gbx�jZaghlhesbgghklb��

LZdhc�oZjZdl_j�aZ\bkbfhklb�hljZ`Zxl�agZdb�dhwnnbpb_glh\�j_]j_kkbb�r3-
r5� ijb� khhl\_lkl\mxsbo� l_fi_jZlmjZo� heh\Z� \� ijhe_lZo� nehZl-\Zggu��
Ijb\_^_ggZy� bgl_jij_lZpby� g_� ijhlb\hj_qbl� l_ogheh]bb� ijhp_kkZ�nhj�

fh\Zgby�e_glu�kl_deZ�gZ�jZkieZ\_�heh\Z��Ihemq_ggZy�j_]j_kkbhgZy�aZ\b�

kbfhklv� ������fh`_l�bkihevah\Zlvky�ijb�klZlbklbq_kdhf�mijZ\e_gbb�l_o�

gheh]bq_kdbf�ijhp_kkhf�\�nehZl-\Zgg_� 
 
4.2.3. AZ\bkbfhklv�kh^_j`Zgby�ihjhdh\�\�ebklh\hf�kl_de_ 

hl�j_`bfZ�\Zjdb-\ujZ[hldb 
 

>_n_dlu�ebklh\h]h�kl_deZ�^hklZlhqgh�fgh]hqbke_ggu��DeZkkbnbdZ�

pby�b�hij_^_e_gby�hkgh\guo�ihjhdh\�ijb\_^_gu�\�Ijbeh`_gbb�:�=HKL�

111. Ijbqbgu�\hagbdgh\_gby�ihjhdh\�hibkZgu�\� >��@��A^_kv�jZkkfhljbf�
\ebygb_�j_`bfZ�\Zjdb-\ujZ[hldb�kl_deZ�b�\hafmsZxsbo�\ha^_ckl\bc�gZ�

h[jZah\Zgb_�hl^_evguo�ihjhdh\�� 
 

�Ihjhdb, ihjh`^Z_fu_�ijhp_kkhf�\Zjdb�kl_deZ 

K\beb�ij_^klZ\eyxl�kh[hc�ijhajZqgu_�kl_deh\b^gu_�gblb, ijh`be�
db, ihehku, e_glu�b�l�i�, khklhysb_�ba�kl_deZ�^jm]h]h�khklZ\Z��K\bevghklv�

\ujZ[Zlu\Z_fh]h�kl_deZ�hij_^_eyxl�kjZ\g_gb_f�l_g_\hc�dZjlbgu, ihem�
qZ_fhc�hl�wlZehgghc�k\beb�\�klZg^Zjlghf�h[jZap_�k�l_g_\hc�dZjlbghc�hl�
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dhgljhebjm_fh]h�h[jZapZ�kl_deZ�ijb�aZ^Zgguo�mkeh\byo�gZ[ex^_gby��>ey�

wlbo�p_e_c�\�H:H�³;hjkdbc�kl_dhevguc�aZ\h^´�ijbf_gyxl�gZ[hju�h[jZa�

ph\� k� wlZehggufb� k\beyfb��<� gZ[hj� \oh^yl� h[jZapu� kl_deZ� k� mkeh\guf�

ihdZaZl_e_f�k\bevghklb�hl���^h���k�rZ]hf�0,���:[khexlgZy�ih]j_rghklv�

baf_j_gby�kl_i_gb�k\bevghklb�hij_^_ey_lky�^bkdj_lghklvx�wlZehgh\�\�0,5 
mkeh\guo� _^bgbp��Dhgljhev�\ujZ[Zlu\Z_fh]h� kl_deZ�gZ� k\bevghklv�ijh�

\h^blky�i_jbh^bq_kdb��Ijh[u�hl[bjZxlky�dZ`^u_� ��qZkh\��Kj_^g_kmlhq�

gu_�ihdZaZl_eb�k\bevghklb�j_]bkljbjmxlky�\�f_kyqguo�hlq_lZo�l_ogbq_�

kdbo�oZjZdl_jbklbd�\ujZ[Zlu\Z_fh]h�ihebjh\Zggh]h�kl_deZ�� 
=eZ\gZy� ijbqbgZ, \uau\ZxsZy� h[jZah\Zgb_� k\be_c, aZdexqZ_lky� \�

g_h^ghjh^ghklb�rbolu�b�kl_dehfZkku�>��@��Ijb�wlhf�gZ�h[jZah\Zgb_�k\b�

e_c�[hevrh_�\ebygb_�hdZau\Z_l�l_fi_jZlmjguc�j_`bf�\Zjdb�b�\ujZ[hldb�

kl_deZ��<hagbdgh\_gb_�k\be_c�l_ogheh]b�lZd`_�k\yau\Zxl�k�bgl_gkb\guf�

jZat_^Zgb_f�h]g_mihjghc�deZ^db�i_qb�dhfihg_glZfb�rbolu�b�kl_dehfZkkhc�  
Ihwlhfm� ijb� jZajZ[hld_� fh^_eb� k\bevghklb� kl_deZ� \oh^gu_ i_j_�

f_ggu_�\u[bjZebkv�kj_^b j_`bfguo�i_j_f_gguo�\Zgghc�kl_deh\Zj_gghc�
i_qb�b�ihdZaZl_e_c�k\hckl\�rbolu� 

NZdlhju� hl[bjZebkv� gZijZ\e_gguf� i_j_[hjhf� \oh^guo� i_j_f_g�

guo�ih� \_ebqbg_� hklZlhqghc�^bki_jkbb�b� keh`ghklb� kljmdlmju�fh^_eb��

Ihke_� ijh\_^_ggh]h� ihbkdZ� ihemq_gh� ke_^mxs__� mjZ\g_gb_� j_]j_kkbb, 
hibku\Zxs__�k\bevghklv�\ujZ[Zlu\Z_fh]h�kl_deZ� 

 K\�W� VY0-sv1×Θkf�(t-1)-sv2×Q](t-2)+sv3×R(t)+sv4×G(t-2)+ 
 +sv5×CFe2O3(t) ,                                          (4.10) 

]^_� (sv0 – sv5) –�j_]j_kkbhggu_�dhwnnbpb_glu�fh^_eb� 
t – l_dms__�\j_fy, kml� 
Ijb\_^_f�bgl_jij_lZpbx�fh^_eb� �������ih�\ebygbx�\oh^guo�i_j_�

f_gguo�gZ�k\bevghklv�kl_deZ��K�jhklhf�ijhba\h^bl_evghklb�kl_deh\Zj_g�

ghc� i_qb� *� mf_gvrZ_lky� ]hfh]_gbabjmxsZy� kihkh[ghklv� kl_dehfZkku��

Wlh�ijb\h^bl�d�mom^r_gbx�h^ghjh^ghklb�kl_dehfZkku, ihklmiZxs_c�gZ�

\ujZ[hldm, Z�ke_^h\Zl_evgh, b�d�ih\ur_gbx�k\bevghklb�\ujZ[Zlu\Z_fh]h�

kl_deZ��GZ�wlh�mdZau\Z_l�agZd�iexk�i_j_^�dhwnnbpb_glhf�j_]j_kkbb�VY4.  
M\_ebq_gb_� kh^_j`Zgby�hdkb^Z�`_e_aZ� �III �� \� kl_de_�KFe2O3 b�qbkeZ�

J_^hdkZ�5�ijb\h^bl�d�gZjmr_gbx�obfbq_kdhc�h^ghjh^ghklb�kl_dehfZkku��

Obfbq_kdZy� g_h^ghjh^ghklv� \uau\Z_l� lhgdb_� k\beb� \� kl_de_� >��@�� Wlh�

\ebygb_� hljZ`_gh� iheh`bl_evguf� agZq_gb_f� dhwnnbpb_glh\� j_]j_kkbb�
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sv5, sv3 ijb�i_j_f_gguo�KFe2O3 b�5��H^gh\j_f_ggh�g_h[oh^bfh�mdZaZlv�gZ�

l_jfbq_kdmx�g_h^ghjh^ghklv�kl_dehfZkku, \uau\Z_fmx�dhe_[Zgbyfb�kh�
^_j`Zgby�hdkb^Z�`_e_aZ��III ��\�rbol_�aZ�kq_l�kgb`_gby�k\_lhijhimkdZgby�

kl_dehfZkku��L_jfbq_kdZy�g_h^ghjh^ghklv�ijb\h^bl�d�ihgb`_gbx�dZq_�

kl\Z�nhjfm_fhc�e_glu�kl_deZ�� 
M\_ebq_gb_� jZkoh^Z� ]ZaZ�gZ�i_qv� 4]�b� l_fi_jZlmju� kl_dehfZkku� \�

jZchg_�i_j\hc�iZju�]hj_ehd�Θkf��ijb\h^bl�d�\hajZklZgbx�bgl_gkb\ghklb�

dhg\_dlb\gh]h� ^\b`_gby� kl_dehfZkku� ih^�rbolhc��Ijb� wlhf� \hajZklZ_l�

]hfh]_gbabjmxsZy�kihkh[ghklv�kuihqgh]h�pbdeZ� >��@��GZ�\ujZ[hldm�[m�

^_l�ihklmiZlv�[he__�h^ghjh^gZy�kl_dehfZkkZ, qlh�kdZ`_lky�gZ�memqr_gbb�

hilbq_kdbo�k\hckl\�kl_deZ�b�mf_gvr_gbb�k\bevghklb��Wlh�\ebygb_�hljZ�

`Z_l� agZd�fbgmk� ^ey� dhwnnbpb_glh\� j_]j_kkbb sv1, sv2 , klhysbo� i_j_^ 
Qkf��b�4]. 

JZajZ[hlZggZy� fh^_ev� ������� ^hklh\_jgh� hljZ`Z_l� \ebygb_� j_`bf�

guo�i_j_f_gguo�kl_deh\Zj_gghc�i_qb�b�dhe_[Zgbc�khklZ\Z�rbolu�gZ�ih�

y\e_gb_�k\beb�\ \ujZ[Zlu\Z_fhf�kl_de_�� 

<Zjhqgu_�imaujb 

<� l_ogheh]bq_kdhf� ijhp_kk_� ijhba\h^kl\Z� kl_deZ� \_^_lky� g_ij_�

ju\guc�dhgljhev�ihjhdh\, kh^_j`Zsboky�\�\ujZ[Zlu\Z_fhc�e_gl_�kl_deZ��

EZa_jguc�^_n_dlhkdhi�deZkkbnbpbjm_l�ihjhdb�ih�]_hf_ljbq_kdbf�jZaf_�

jZf, b�^Zggu_�ih�^_n_dlZf��jZaf_j, dhhj^bgZlu�gZ�e_gl_��aZghkylky�\�[Zam�
^Zgguo��lZ[e�������� 

<�iZjZ]jZn_�jZkkfZljb\Z_lky�fZl_fZlbq_kdZy fh^_ev, hibku\ZxsZy�

kh^_j`Zgb_�f_edbo�imauj_c�\�kl_de_�\�i_j_kq_l_�gZ���f
2
�\ujZ[Zlu\Z_fh]h�

kl_deZ��K�mq_lhf�i_jbh^bqghklb�dhjj_dpbb�j_`bfZ�i_qb� �h^bg�jZa�\�km�

ldb� fh^_ev�kljhblky�^ey�kj_^g_kmlhqgh]h�kh^_j`Zgby�imauj_c�\�\ujZ[Z�
lu\Z_fhf� kl_de_��<� j_amevlZl_� klZlbklbq_kdh]h� ZgZebaZ� \ebygby� j_`bf�

guo�i_j_f_gguo�kl_deh\Zj_gghc�i_qb�b�dhe_[Zgbc�dhfihg_glh\�khklZ\Z�

rbolu� gZ� kh^_j`Zgb_� imauj_c� ihemq_gh� ke_^mxs__� mjZ\g_gb_� j_]j_k�

kbb�� 

I(t)= p0 – p2Θkf2(t) + p3Θkf3(t) +p4R(t) ,                 (4.11)  

]^_� (p0 – p4) – dhwnnbpb_glu�j_]j_kkbb��W – l_dms__�\j_fy�\�kmldZo� 
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  Ijb\_^_f� bgl_jij_lZpbx� ihemq_ggh]h� mjZ\g_gby� j_]j_kkbb�� AgZd�

fbgmk�dhwnnbpb_glZ�j_]j_kkbb�S2 ijb�j_`bfghc�i_j_f_gghc�Θkf��mdZau�

\Z_l� gZ� mf_gvr_gb_� kh^_j`Zgby� imauj_c� k� m\_ebq_gb_f l_fi_jZlmju�
kl_dehfZkku�\�d\_evimgdl_��Wlh�fh`gh�h[tykgblv�mkdhj_gb_f i_j\bqguo�
ijhp_kkh\�hk\_le_gby�kl_dehfZkku� >��@��Ihke_^g__�iheh`bl_evgh�kdZau�

\Z_lky�gZ�mf_gvr_gbb�kh^_j`Zgby�imauj_c�\�\ujZ[Zlu\Z_fhc�e_gl_�kl_d�

eZ��M\_ebq_gb_�l_fi_jZlmju�kl_dehfZkku�\�dhgp_�ahgu�\Zjdb�Θkf��\uau�

\Z_lky�ba[ulhqguf�jZkoh^hf�]ZaZ�\�ahg_�hldjulh]h�a_jdZeZ�kl_dehfZkku, 
qlh�ijb\h^bl�d�ih\_joghklghfm�\ki_gb\Zgbx�kl_dehfZkku�b�m\_ebq_gbx�

kh^_j`Zgby imauj_c�\�kl_de_��Iheh`bl_evguc�agZd�j_]j_kkhjZ�S3 ijb�Θkf� 

ih^l\_j`^Z_l wlh� 
Qbkeh�J_^hdkZ�5 oZjZdl_jbam_l�khklhygb_�]Zah\hc�kj_^u�\�i_qb, aZ�

\bkys__�hl�j_`bfZ�k`b]Zgby�]ZaZ�b�khklZ\Z�rbolu��L_ogheh]b_c�ijhp_kkZ�

kl_deh\Zj_gby�mklZgh\e_gh, qlh�k�m\_ebq_gb_f�qbkeZ�J_^hdkZ�m\_ebqb\Z�
_lky�dhebq_kl\h�imauj_c�\�kl_de_��GZ�wlh�mdZau\Z_l�iheh`bl_evguc�agZd�

j_]j_kkhjZ�S4 ijb�5. 
AgZdb�dhwnnbpb_glh\�mjZ\g_gby j_]j_kkbb�kh]eZkmxlky�k�l_ogheh�

]bq_kdbf� ij_^klZ\e_gb_f� \ebygby� j_`bfguo� i_j_f_gguo� gZ� ijhp_kk�

kl_deh\Zj_gby� b� h[jZah\Zgb_� imauj_c�� Wlh� ih^l\_j`^Z_l� ijZ\bevghklv�

kljmdlmju�jZajZ[hlZgghc�fh^_eb�� 

Ihjhdb��\hagbdZxsb_�\�ijhp_kk_�nhjfh\Zgby�e_glu�kl_deZ 

Ijb�ijhoh`^_gbb�kl_dehfZkku�ih�nehZl-\Zgg_�jZkieZ\e_ggh_�heh�
\h, ijb� m\_ebq_gghf� kh^_j`Zgbb� dbkehjh^Z fh`_l� ijhgbdZlv� \� kl_deh��
Ijb� ih\lhjghf� gZ]j_\Zgbb� �aZdZed_�� \� hdbkebl_evghc� kj_^_� heh\h� ij_�

\jZsZ_lky� \� hdkb^� heh\Z� �IV �� b� ijhy\ey_lky� \� \b^_�fZlh\hklb� ]hem[h]h�

p\_lZ��Wlh�y\e_gb_�gZau\Zxl�[exf-wnn_dlhf, beb�p\_l_gb_f��Dhebq_kl\h�
\g_^jb\r_]hky� \� kl_deh� heh\Z� kem`bl� ihdZaZl_e_f� obfbq_kdbo� mkeh\bc�

\_^_gby�ijhp_kkZ�\h�nehZl-\Zgg_��GZ�ijhba\h^kl\_�\_^_lky�_`_kmlhqguc�
dhgljhev� dhebq_kl\Z� heh\Z� \� \ujZ[Zlu\Z_fhf� kl_de_�� J_amevlZlu� ki_d�

ljZevgh]h�ZgZebaZ�kh^_j`Zgby�heh\Z \ujZ`Zxlky�\�]�f2
�b�\�ijhp_glZo� 

�>ey� \uy\e_gby� klZlbklbq_kdhc� aZ\bkbfhklb� kh^_j`Zgby� heh\Z� \�

kl_de_�hl�j_`bfZ�jZ[hlu�nehZl-\Zggu�[ueb� kh[jZgu�ihdZaZl_eb�jZ[hlu�
l_ogheh]bq_kdhc�ebgbb�EIK–��\�l_q_gb_� ����� ]h^Z��H[jZ[hldZ� wdki_jb-
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f_glZevguo�^Zgguo�iha\hebeZ�hibkZlv�bkke_^m_fmx� aZ\bkbfhklv�ebg_c�

guf�mjZ\g_gb_f�j_]j_kkbb� 

;e�t) = bl0 – bl1⋅ Θhe�� (t) – bl2⋅Θ\uo(t) + bl3⋅KH2(t) + bl3⋅δ(t) ,        (4.12) 

]^_�bl0 – bl3 –�dhwnnbpb_glu�j_]j_kkbb, t –�\j_fy�\�kmldZo� 

Lhqghklv� hibkZgby� j_]j_kkbhgguf� mjZ\g_gb_f� ������� aZ\bkbfhklb�

kh^_j`Zgby�heh\Z�\�kl_de_�;e�hl�j_`bfZ�jZ[hlu�nehZl-\Zggu�oZjZdl_jb�
am_lky�hklZlhqghc�^bki_jkb_c, jZ\ghc�S2

hkl= 0,0064��]�f2)2.  
DZd�\b^gh�ba�j_]j_kkbhggh]h�mjZ\g_gby, kh^_j`Zgb_�heh\Z�\�kl_de_�

\hajZklZ_l� k�jhklhf�dhgp_gljZpbb�dbkehjh^Z�KH2 \� aZsblghc� Zlfhkn_j_, 
gZ�qlh�mdZau\Z_l�iheh`bl_evguc� agZd�dhwnnbpb_glZ�j_]j_kkbb�bl3��M\_�

ebq_gb_� l_fi_jZlmju� heh\Z� \� ^\_gZ^pZlhf� ijhe_l_�Θhe��� b� l_fi_jZlmju�

e_glu�kl_deZ�gZ�\uoh^_�ba�nehZl-\Zggu Θ\uo�ijb\h^bl�d�mf_gvr_gbx�kh�

^_j`Zgby�heh\Z� \� kl_de_, gZ�qlh�mdZau\Zxl�hljbpZl_evgu_� agZq_gby� dh�

wnnbpb_glh\�j_]j_kkbb bl1�b�bl2.�Q_f� lhes_� kl_deh�δ�� l_f�[hevr_�[exf�

ba-aZ�\hajZklZgby�\j_f_gb�ij_[u\Zgby�e_glu�\�nehZl-\Zgg_�  
Ijb\_^_ggZy� bgl_jij_lZpby� kh]eZkm_lky� k� l_ogheh]bq_kdbfb� ij_^�

klZ\e_gbyfb�ijhgbdgh\_gby�jZkieZ\e_ggh]h�heh\Z�\�kl_deh, qlh�iha\hey_l�
bkihevah\Zlv�\uy\e_ggmx�j_]j_kkbhggmx�aZ\bkbfhklv�^ey�klZlbklbq_kdh�

]h�mijZ\e_gby�j_`bfhf�nehZl-\Zggu� 
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KlZlbklbq_kdbc�ZgZeba�b�klZlbklbq_kdh_�j_]mebjh\Zgb_�j_dhf_g^h�

\Zgh�f_`^mgZjh^guf�klZg^Zjlhf�BKH�����������dZd�f_lh^�^ey�mklZgh\�

e_gby, mijZ\e_gby�b�ih^l\_j`^_gby� \hafh`ghkl_c�ijhp_kkh\�b� oZjZdl_�
jbklbd�ijh^mdpbb��<�^Zgghf�iZjZ]jZn_�hibku\Z_lky�f_lh^bdZ�b�j_amevlZ�

lu�ijh\_^_gby�klZlbklbq_kdh]h�ZgZebaZ�jZ[hlu�i_j\hc�b�\lhjhc�l_ogheh�

]bq_kdbo� ebgbc� ijhba\h^kl\Z� ihebjh\Zggh]h� kl_deZ�H:H� ³;hjkdbc� kl_�

dhevguc�aZ\h^´�\������]h^m�� 
Bkke_^h\Zgby� ijh\h^bebkv� k� bkihevah\Zgb_f� jZajZ[hlZggh]h�<eZ�

^bfbjkdbf� ]hkmgb\_jkbl_lhf� ijh]jZffgh]h� dhfie_dkZ� ³L_ogheh]� kl_�

dhevgh]h�ijhba\h^kl\Z´�>��@�b�lZ[ebqgh]h�ijhp_kkhjZ�(;&(/��H[t_f�\u�

[hjdb�aZ�����kmlhd�fh`gh�kqblZlv�ij_^klZ\bl_evguf�^ey�\uiheg_gby�ih�

g_fm�klZlbklbq_kdbo�bkke_^h\Zgbc�h�jZ[hl_�l_ogheh]bq_kdbo�ebgbc�� 

. 
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>Zggu_� h� jZ[hl_� l_ogheh]bq_kdbo� ebgbc� \\h^bebkv� _`_^g_\gh�

\jmqgmx�\�[Zam�^Zgguo�ijh]jZffgh]h�dhfie_dkZ��Bkoh^gZy�bgnhjfZpby�

ihklmiZeZ�ba�PAE, DBK�b ijhba\h^kl\Z� ����>Zggu_� hljZ`Zeb� kj_^g_km�

lhqgu_� ihdZaZl_eb� jZ[hlu� l_ogheh]bq_kdbo� ebgbb�� j_`bf� l_ogheh]bq_�

kdh]h�h[hjm^h\Zgby�ebgbc�EIK–��b�EIK–2, khklZ\�rbolu�ih�j_amevlZlZf�

eZ[hjZlhjguo� ZgZebah\, obfbq_kdbc� ZgZeba� kl_deZ, iZjZf_lju� e_glu�

kl_deZ� b� ijhba\h^bl_evghklv� ebgbc, k\hckl\h� \ujZ[Zlu\Z_fh]h� kl_deZ, 

ihjhdb�\�e_gl_�kl_deZ��<�gZklhys__�\j_fy�hi_jZpby�ih�\\h^m�^Zgguo�Z\�

lhfZlbabjh\ZgZ, ̂ Zggu_�[_jmlky�ba�kbkl_fu�fhgblhjbg]Z�PI. 

KlZ[bevghklv�\_^_gby� l_ogheh]bq_kdh]h�ijhp_kkZ�\Zjdb-\ujZ[hldb�

oZjZdl_jbam_lky� \_ebqbghc� fZl_fZlbq_kdh]h� h`b^Zgby� b� kj_^g_d\Z^jZ�

lbqguf�hldehg_gb_f�k\hckl\�b�ihjhdh\�\ujZ[Zlu\Z_fh]h�kl_deZ�aZ�ZgZeb�

abjm_fuc�i_jbh^��<�dZq_kl\_�hp_ghd�fZl_fZlbq_kdh]h�h`b^Zgby�ihdZaZ�

l_e_c�bkihevam_lky�bo�kj_^g__�Zjbnf_lbq_kdh_�agZq_gb_��Ijb�ghjfZevghf�

aZdhg_�jZkij_^_e_gby�iZjZf_ljh\�b� klZpbhgZjghf� l_ogheh]bq_kdhf�ijh�

p_kk_�kj_^g__� agZq_gb_�ihdZaZl_ey�b�_]h�kj_^g_d\Z^jZlbqgh_�hldehg_gb_�

y\eyxlky�^hklZlhqgufb�hp_gdZfb�klZ[bevghklb�ijhp_kkZ�� 

KjZ\gbl_evguc� ZgZeba� j_amevlZlh\� jZ[hlu� ebgbc� ijh\h^beky� ih�

ke_^mxsbf�ihdZaZl_eyf� 

-�m^_evghfm�jZkoh^m�l_ieZ�gZ�kl_deh\Zj_gb_� 

-�iehlghklb�\ujZ[Zlu\Z_fh]h�kl_deZ� 

-�h^ghjh^ghklb�\ujZ[Zlu\Z_fh]h�kl_deZ� 

-�hilbq_kdbf�bkdZ`_gbyf, baf_jy_fuf�ih�f_lh^m�³a_[jZ´� 

-�kl_i_gb�k\bevghklb�kl_deZ� 

-� l_ieh\hfm� j_`bfm� \Zgguo� i_q_c, hp_gb\Z_fhfm� ih� l_fi_jZlmj_�

kl_dehfZkku�ih�ihdZaZgbyf�^hgguo�l_jfhiZj, mklZgh\e_gguo�ih�hkb�i_j�

\hc, lj_lv_c�b�k_^vfhc�iZj�]hj_ehd, Z�lZd`_�ih�mkj_^g_gghc�l_fi_jZlmj_�

\Zjdb� 

J_amevlZlu� ZgZebah\� \u^Zxlky� \� \b^_� ]jZnbdh\�baf_g_gby� \h� \j_�

f_gb�wlbo�ihdZaZl_e_c�jZ[hlu�ebgbc�EIK–��b�EIK–2, Z�lZd`_�\�lZ[ebq�

guo�nhjfZo� 
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KlZlbklbq_kdbc�ZgZeba�ijhba\h^kl\Z�kl_deZ�gZ�EIK–1 

<� ^Zgghf� jZa^_e_� ijb\h^ylky� j_amevlZlu� klZlbklbq_kdh]h� ZgZebaZ�

ihdZaZl_e_c� jZ[hlu� ebgbb�EIK–�� \� l_q_gb_� ����� ]h^Z��GZ� jbk�� ���� hlh�
[jZ`_gZ�ijhba\h^bl_evghklv�ebgbb�ih�\Zjd_�kl_dehfZkku� 

Ijhba\h^bl_evghklv �ebgbb �EIK�� �ih �\Zjd_�kl_deZ��kj_^g_kf_ggZy
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Jbk�������Kf_ggZy�ijhba\h^bl_evghklv�ebgbb�EIK–��ih�\Zjd_�kl_deZ 
 

DZd� \b^gh� ba� jbk�� 4.2, l_ogheh]bq_kdZy� ebgby� \� l_q_gb_� yg\Zjy-
n_\jZey�bf_eZ�ijhba\h^bl_evghklv�ih�kl_dehfZkk_�hdheh��������d]�\�kf_�

gm, Z�\�^_dZ[j_�[ueZ�ihgb`_gZ�^h��������d]�� 
M^_evguc�jZkoh^�l_ieZ�gZ�\Zjdm�kl_deZ�hlh[jZ`_g�]jZnbq_kdhc�aZ�

\bkbfhklvx�gZ�jbk�������Kj_^gyy�l_fi_jZlmjZ�\Zjdb�kl_deZ�\u^_j`b\ZeZkv�

\�^bZiZahg_�����-1225 0K, Z�\�^_dZ[j_�[ueZ�ihgb`_gZ�^h�����-1190 0K� 
Dhe_[Zgby�ih�f_kypZf� l_ieh\h]h�j_`bfZ�jZ[hlu�\Zgghc�i_qb� l_o�

gheh]bq_kdhc�ebgbb�EIK–��hljZ`_gu�\�lZ[e������ 

Mkj_^ g_ggZy �l_f i_jZlmjZ �\Zjdb �kl_de Z �
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Jbk�������L_fi_jZlmjZ�\Zjdb�kl_deZ�\�\Zgghc�i_qb�EIK–1 
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LZ[ebpZ���� 
:gZeba�mijZ\e_gby�ijhp_kkhf�\ujZ[hldb�kl_deZ�gZ�ebgbb�EIK–1 

 
>ZlZ 

M^_evguc�

jZkoh^� 
l_ieZ�� 
ddZe�d] 

Kt_f�kl_d�

ehfZkku��

d]�kf_gZ 

Kj_^gyy�

l_fi_jZlmjZ�

k�f�\��-c�
lhqd_��

0
K 

K�D�H�
* 

l_fi_jZ�

lmju�\��-c�
lhqd_��

0
K 

Kj_^gyy�

l_fi_jZ�

lmjZ�\Zj�

db��
0
K 

K�D�H��

l_fi_jZ�

lmju�\Zj�

db��
0
K 

1 2 3 4 5 6 7 
17.01.99 
16.02.99 
18.0399 
17.04.99 
17.05.99 
16.06.99 
16.07.99 
15.08.99 
14.09.99 
14.10.99 
13.11.99 
13.12.99 

2032, 5 
1983, 1 
1943, 8 
1966, 5 
2008, 4 
1988, 6 
2033, 2 
2045, 0 
2062, 5 
2066, 7 
2068, 9 
2239, 3 

133742 
134222, 6 
140541, 9 
141500,0 
141790,3 
141122, 6 
138754, 8 
138990,3 
139251, 6 
138922, 6 
138448, 4 
118440,3 

1155, 2 
1161, 4 
1158, 6 
1158, 4 
1156, 5 
1155, 4 
1157, 9 
1153, 2 
1156, 4 
1148, 6 
1160,1 
1134, 9 

7, 1 
7, 7 
8, 5 
7, 6 
5, 4 
6, 6 
6, 9 
6, 4 
8, 4 
10,0 
13, 7 
13, 7 

1215, 4 
1217, 9 
1219, 2 
1220,1 
1218, 4 
1219, 2 
1218, 7 
1215, 8 
1217, 8 
1215, 6 
1218, 3 
1199, 2 

3, 7 
4, 3 
5, 0 
4, 8 
3, 3 
3, 3 
3, 9 
3, 7 
4, 7 
5, 8 
8, 4 
8, 4 

*
�Kj_^g_d\Z^jZlbqgh_�hldehg_gb_� 

DZq_kl\h� \ujZ[Zlu\Z_fh]h� kl_deZ� l_ogheh]bq_kdhc� ebgb_c�EIK–1 
oZjZdl_jbam_lky�mkj_^g_ggufb�ihdZaZl_eyfb, ijb\_^_ggufb�\�lZ[e������ 

=jZnZ�h^ghjh^ghklb�aZiheg_gZ�g_�iheghklvx�ba-aZ�hlkmlkl\by�ZgZ�
ebah\�ijh[�kl_deZ�\�ijhims_ggu_�f_kypu� 

LZ[ebpZ���� 
IhdZaZl_eb�dZq_kl\Z�kl_deZ, \ujZ[Zlu\Z_fh]h�ebgb_c�EIK–1  

>ZlZ Iehlghklv�kl_deZ�� 
]�kf

3 
A_[jZ�� 
]jZ^ 

K\bev 
ih�h[jZapZf 

H^ghjh^�

ghklv��
0
K 

17.01.99 2, 4884/0,00045* 51, 1/7, 7 1, 19/0,31 2, 31 
16.02.99 2, 4873/0,0004 50,9/8, 6 1, 41/0,27 2, 17 
18.03.99 2, 4875/0,00035 47, 4/9, 1 1, 51/0,32 2, 45 
17.04.99 2, 4881/0,00041 49, 8/7, 5 1, 38/0,23 2, 38 
17.05.99 2, 4879/0,00033 48, 5/4, 6 1, 46/0,17 2, 3 
16.06.99 2, 4878/0,00037 47, 5/8, 2 1, 41/0,26 2, 27 
16.07.99 2, 4881/0,00037 48, 9/7, 3 1, 39/0,23 2, 25 
16.08.99 2, 4878/0,00039 47, 9/6, 5 1, 28/0,23 2, 33 
14.09.99 2, 4874/0,00038 51, 8/8, 8 1, 14/0,14 - 
13.10.99 2, 4875/0,0005 50,1/8, 9 1, 31/0,25 - 
13.11.99 2, 4887/0,00035 51, 9/9, 5 1, 36/0,25 - 
13.12.99 2, 4889/0,00046 56, 5/6, 3 1, 21/0,24 - 

*
�\�qbkebl_e_�aZibkZgh�kj_^g__�f_kyqgh_�agZq_gb_�ihdZaZl_ey� 

Z�\�agZf_gZl_e_ – kj_^g_d\Z^jZlbqgh_�hldehg_gb_� 
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Baf_g_gb_�ihdZaZl_e_c�dZq_kl\Z�\ujZ[Zlu\Z_fh]h�kl_deZ�\h�\j_f_�

gb�ihdZaZgh�gZ�]jZnbdZo��jbk��4.4 – 4.6). 

Jbk�������Baf_g_gb_�iehlghklb�\ujZ[Zlu\Z_fh]h�kl_deZ�ebgb_c�EIK–1 

 
Jbk�������Baf_g_gb_�hilbq_kdh]h�k\hckl\Z�\ujZ[Zlu\Z_fh]h�ebgb_c 

EIK–��kl_deZ, baf_jy_fh]h�ih�f_lh^m�©a_[jZª 
 
Baf_g_gb_�iehlghklb�kl_deZ�\�l_q_gb_�]h^Z�ij_^klZ\ey_l�kh[hc�klZ�

pbhgZjguc�kemqZcguc�ijhp_kk, hp_gb\Z_fuc kj_^g_c�\_ebqbghc� �, 4878 

]�kf
3
��<�]jZnbd_�iehlghklb�ijbkmlkl\m_l�gbadhqZklhlgZy��]Zjfhgbq_kdZy��

\� ��(���[���������

5�� �������
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Lj_g �̂iehlghklb�kl_deZ

��Kdhevaysbc�kj_^gbc

�Jy^��

 

  
  

0, 00 
10, 00 

20, 00 
30, 00 
40, 00 
50, 00 

60, 00 
70, 00 

1 
18

 
35

 

52
 

69
 

8
6 

10
3  

12
0  

13
7  

15
4  

17
1  

1
8

8 
20

5  
22

2  
23

9  
25

6  
27

3  
29

0  
30

7  
32

4  
34

1  
35

8  

>gb�]h^Z 

Kdhevays__�kj_^g__ 
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khklZ\eyxsZy�k�i_jbh^hf�hdheh����kmlhd��:fieblm^Z�dhe_[Zgbc�^hklb]Z�

_l�0,0014 – 0,�����]�kf3
��Ihy\e_gb_�wlhc�khklZ\eyxs_c�fh`gh�h[tykgblv�

k_ahggufb�dhe_[Zgbyfb�hdjm`Zxs_c�kj_^u�eb[h�dZq_kl\Z�bkihevam_fh]h�

kujvy� Hilbq_kdb_�k\hckl\Z�\ujZ[Zlu\Z_fh]h kl_deZ, baf_j_ggu_�ih�f_�

lh^m� ³a_[jZ´, oZjZdl_jbamxlky� klZpbhgZjghklvx� baf_g_gby� k\hckl\� \h�

\j_f_gb��kf��jbk��������FZl_fZlbq_kdh_�h`b^Zgb_�ihdZaZl_ey�hp_gb\Z_lky�

kj_^gbf� agZq_gb_f, jZ\guf� ��,�� m]e�� ]jZ^mkZf�� JZa[jhk� hilbq_kdbo�

k\hckl\�kl_deZ�oZjZdl_jbam_lky�kj_^gbf�d\Z^jZlbqguf�hldehg_gb_f, jZ\�

guf��,��m]e��]jZ^mkZf�� 

Jbk�������Baf_g_gb_�kh^_j`Zgby�k\be_c�\�kl_de_, 

\ujZ[Zlu\Z_fh]h�ebgb_c�EIK–1 

 

Kl_i_gv�k\bevghklb�kl_deZ�\�l_q_gb_������]��dhe_[ZeZkv�hl�0,��^h���

_^��ih�h[jZapZf��Baf_g_gb_�\h�\j_f_gb�ghkbl�d\ZabklZpbhgZjguc�oZjZd�

l_j�k�hp_gdhc�fZl_fZlbq_kdh]h�h`b^Zgby��,���_^��ih�h[jZapZf�b�kj_^gbf�

d\Z^jZlbqguf�hldehg_gb_f�0,����<�]jZnbd_�kh^_j`Zgby�k\be_c�ijbkmlkl�

\m_l� gbadhqZklhlgZy� ]Zjfhgbq_kdZy� khklZ\eyxsZy� k� i_jbh^hf� hdheh� ���

kmlhd��Bg^_dk�dhe_[Zgbc�k\be_c�gZoh^blky�\�^bZiZahg_�hl����^h����,6 %. 

Qbkeh\u_�^Zggu_�j_amevlZlh\�ijh\_^_ggh]h�ZgZebaZ�iha\heyxl�jZk�

kqblZlv�hp_gdb�lhqghklv�b�klZ[bevghklb�l_ogheh]bq_kdh]h�ijhp_kkZ�ijh�

ba\h^kl\Z�kl_deZ�i_j\hc�ebgbb�EIK–��ih�nhjfmeZf, ijb\_^_gguf�\�� 3.3 

fhgh]jZnbb� 
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KjZ\gbl_evguc�ZgZeba�jZ[hlu�ebgbc�EIK–��b�EIK–��\������]h^m� 
 

<� kemqZyo� \ha^_ckl\by� gZ� l_ogheh]bq_kdbc� ijhp_kk� agZqbl_evguo�

\hafms_gbc,� Z� lZd`_� ijb� dhjj_dlbjh\d_� l_ogheh]bq_kdh]h� j_]eZf_glZ�

fh`_l�gZjmrblvky�klZpbhgZjguc�j_`bf�jZ[hlu�h[hjm^h\Zgby��Ijb�wlhf�

lhq_qgu_�hp_gdb�iZjZf_ljh\�ijhp_kkZ, lZdb_�dZd�kj_^g__�Zjbnf_lbq_kdh_�

agZq_gb_� b� kj_^g_d\Z^jZlbqgh_� hldehg_gb_, hdZau\Zxlky� g_^hklZlhqgh�

bgnhjfZlb\gufb��Hgb�g_�iha\heyxl�\uy\blv�bf_\rb_�f_klh�baf_g_gby��

GZjmr_gby�klZpbhgZjghklb�ijhl_dZgby�l_ogheh]bq_kdh]h�ijhp_kkZ�fh]ml�

\uau\Zlvky�b�^jm]bfb�ijbqbgZfb, lZdbfb�dZd�baf_g_gb_�k\hckl\�iZjlbc�

bkihevam_fh]h�kujvy, dhgkljmdlb\gu_�baf_g_gby�\�l_ogheh]bq_kdhf�h[h�

jm^h\Zgbb�b�l�^� 

<�h[s_f�kemqZ_�ihdZaZl_eb�jZ[hlu�ebgbb�ba-aZ�\ebygby�gZ�gbo�fgh�

]bo�kemqZcguo nZdlhjh\�fh`gh jZkkfZljb\Zlv�dZd�kemqZcgu_�\_ebqbgu��

H[h[s_gghc�oZjZdl_jbklbdhc�kemqZcghc�\_ebqbgu�y\ey_lky�aZdhg�__�jZk�

ij_^_e_gby, dhlhjuc�hp_gb\Z_lky�k�ihfhsvx�oZjZdl_jbklbdb, gZau\Z_fhc�

iehlghklvx�jZkij_^_e_gby�\_jhylghkl_c�� 

>ey�\uy\e_gby�mdZaZgguo�\ha^_ckl\bc�g_h[oh^bfh�ijh\h^blv� ZgZ�

eba� oZjZdl_jguo� hkh[_gghkl_c� iehlghklb� jZkij_^_e_gby� \_jhylghkl_c�

ZgZebabjm_fuo�ihdZaZl_e_c��>ey�wlh]h�g_h[oh^bfh�bkihevah\Zlv�g_iZjZ�

f_ljbq_kdmx� ZiijhdkbfZpbx� khhl\_lkl\mxs_]h� klZlbklbq_kdh]h� aZdhgZ�

jZkij_^_e_gby� >��, ��@��JZkkfhljbf�f_lh^bdm� ZgZebaZ� klZ[bevghklb� l_o�

gheh]bq_kdh]h� ijhp_kkZ� \Zjdb-\ujZ[hldb, \dexqZxsmx� \� k_[y� ihkljh_�

gb_� ih� wdki_jbf_glZevguf� ^Zgguf� nmgdpbb� iehlghkl_c� jZkij_^_e_gby�

ZgZebabjm_fh]h� ihdZaZl_ey� b� ihke_^mxsbc� ZgZeba� oZjZdl_jguo� hkh[_g�

ghkl_c�ihemq_gghc�nmgdpbb.  

AZ^Zq_c� ijh\h^bfuo� bkke_^h\Zgbc� y\ey_lky� kjZ\gbl_evgZy� hp_gdZ�

klZ[bevghklb�jZ[hlu�^\mo�l_ogheh]bq_kdbo�ebgbc�ijhba\h^kl\Z����� 

Ijh\_^_f�ZgZeba�h^ghjh^ghklb�b�iehlghklb�\ujZ[Zlu\Z_fh]h�kl_d�

eZ�gZ�ebgbyo�EIK–��b�EIK–���>ey�klZlbklbq_kdh]h�ZgZebaZ�bkihevah\Z�

ebkv�kj_^g_kmlhqgu_�^Zggu_�jZ[hlu�ebgbc�aZ�i_jbh^�k�yg\Zjy�ih�^_dZ[jv�

�����]h^Z� 
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>ey�kjZ\g_gby�jZkq_lgu_�nmgdpbb�iehlghkl_c�jZkij_^_e_gby�\_jh�

ylghkl_c� ZgZebabjm_fuo� ihdZaZl_e_c� hlh[jZ`_gu� gZ� jbkmgdZo� �jbk��4.7, 

jbk��4.8). 

2.0 2 .1 2 .2 2 .3 2 .4 2.5 2.6 2.7 2.8
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Jbk�������Iehlghklv�\_jhylghkl_c�jZkij_^_e_gby�agZq_gbc�h^ghjh^ghklb�

\ujZ[Zlu\Z_fh]h�kl_deZ�gZ�ebgbyo�EIK–��b�EIK–2: 1-̂ Zggu_ 
^ey�EIK–1, 2 – ̂ Zggu_�^ey�EIK–2 

 
DZd�\b^gh�ba�]jZnbdh\�jbk��4.7, nmgdpbb�iehlghkl_c�jZkij_^_e_gby�

h^ghjh^ghklb� kl_deZ, \ujZ[Zlu\Z_fh]h� gZ� ^\mo� ebgbyo, y\eyxlky� h^gh�

fh^Zevgufb�b� kbff_ljbqgufb, qlh� k\b^_l_evkl\m_l� h[� h^bgZdh\hc� klZ�

[bevghklb� ijhp_kkh\� ih� h^ghjh^ghklb� kl_deZ�� Kf_s_gb_� fh^� nmgdpbc�

jZkij_^_e_gby�h^ghjh^ghklb�g_agZqbfh_�b�gZoh^blky�\�ij_^_eZo�ih]j_r�

ghkl_c�\uqbke_gbc� 
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Nmgdpbb�jZkij_^_e_gby�iehlghkl_c�\ujZ[Zlu\Z_fh]h�kl_deZ��jbk�������

lZd`_� y\eyxlky� h^ghfh^Zevgufb� b� kbff_ljbqgufb, qlh� ih^l\_j`^Z_l�
h^bgZdh\mx� klZ[bevghklv� ijhp_kkZ� \ujZ[hldb� kl_deZ� ih� iehlghklb� gZ�

h[_bo�ebgbyo�� 
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Jbk�������Iehlghklv�\_jhylghkl_c�jZkij_^_e_gby�agZq_gbc�iehlghklb�\u�
jZ[Zlu\Z_fh]h�kl_deZ�gZ�ebgbyo�EIK–��b�EIK–2: 1-̂ Zgu_�^ey�EIK–1,   

2-̂ Zggu_�^ey�EIK–2 
 

Fh^Z�nmgdpbb�iehlghklb�jZkij_^_e_gby�iehlghklb�\ujZ[Zlu\Z_fh�

]h�kl_deZ�gZ�i_j\hc�ebgbb�khklZ\ey_l��, �����]�kf3, Z�gZ�\lhjhc�ebgbb- 2, 
�����]�kf

3
��Hlebqb_�fh^�gZ�\_ebqbgm�0,�����]�kf3 

g_agZqbfh�b�khbaf_jbfh�

k�ih]j_rghklyfb�ZgZebah\�iehlghklb� 
OZjZdl_j�baf_g_gby�hilbq_kdbo�k\hckl\�\ujZ[Zlu\Z_fh]h�kl_deZ�gZ�

ebgbyo�EIK–��b�EIK–��kms_kl\_ggh�hlebqZ_lky, qlh�\b^gh�ba�kjZ\g_gby�
nmgdpbc�iehlghkl_c�jZkij_^_e_gby�³a_[ju´��jbk��������JZaebqby�–�\�fZl_�
fZlbq_kdhf� h`b^Zgbb� b� \_ebqbg_� kj_^g_d\Z^jZlbqgh]h� hldehg_gby��    
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LZd, kl_deh, \ujZ[Zlu\Z_fh_�\lhjhc�ebgb_c, hlebqZ_lky�emqrbfb�hilbq_�

kdbfb� k\hckl\Zfb�� Kj_^g__� Zjbnf_lbq_kdh_� agZq_gb_, hij_^_e_ggh_� ih�
f_lh^m� ©a_[jZª, khklZ\ey_l� ��0,

Z� kj_^g_d\Z^jZlbqgh_� hldehg_gb_ – 40. 
Kl_deh, \ujZ[hlZggh_� i_j\hc� ebgb_c, oZjZdl_jbam_lky� kj_^gbf� Zjbnf_�
lbq_kdbf�agZq_gb_f���

0
�b�kj_^g_d\Z^jZlbqguf�hldehg_gb_f��

0.  
:gZeba� iehlghkl_c� jZkij_^_e_gby� hilbq_kdbo� k\hckl\� \ujZ[hlZg�

gh]h�kl_deZ�iha\hebe�\uy\blv�g_klZpbhgZjghklv�jZ[hlu�i_j\hc�l_ogheh�

]bq_kdhc�ebgbb�\�l_q_gb_������]h^Z, qlh�g_�h[gZjm`b\Zehkv�ijb�ZgZeba_�
]jZnbdZ� baf_g_gby� hilbq_kdbo� k\hckl\� \ujZ[Zlu\Z_fh]h� kl_deZ� �kf��

jbk� 4.5).  
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Jbk�������Iehlghklv�\_jhylghkl_c�jZkij_^_e_gby�agZq_gbc�hilbq_kdbo�

k\hckl\�kl_deZ�ih�f_lh^m�©a_[jZª, \ujZ[Zlu\Z_fh]h�gZ�ebgbyo�EIK–��b�
EIK–2: 1-̂ Zgu_�^ey�EIK–1, 2-̂ Zggu_�^ey�EIK–2 

 
OZjZdl_j�baf_g_gby�hilbq_kdbo�k\hckl\�\ujZ[Zlu\Z_fh]h�kl_deZ�gZ�

ebgbyo�EIK–��b�EIK–��kms_kl\_ggh�jZaebqZ_lky��LZd, iehlghklv�jZkij_�



�����KlZlbklbq_kdbc�ZgZeba�ijhp_kkZ�ijhba\h^kl\Z�ebklh\h]h�kl_deZ 161 

^_e_gby� hilbq_kdbo� k\hckl\� kl_deZ� i_j\hc� ebgbb� oZjZdl_jbam_lky� ^\mo�

fh^Zevghklvx, qlh� k\b^_l_evkl\m_l� h� g_klZpbhgZjghklb� __� jZ[hlu�� GZ�
]jZnbd_�\b^gu�^\Z�p_gljZ�jZkij_^_e_gby�k�fh^Zfb���

0
�b���

0
��<�lh�`_�\j_�

fy�iehlghklv�jZkij_^_e_gby�hilbq_kdbo�k\hckl\�kl_deZ, \ujZ[Zlu\Z_fh]h�
\lhjhc�ebgb_c, hlebqZ_lky�h^ghfh^Zevghklvx�kh�agZq_gb_f���0, qlh�]h\h�
jbl�h�klZ[bevghklb�\_^_gby�ijhp_kkZ�� 

Ihjhdb�\�kl_de_�lbiZ�k\be_c, aZdhgu�bo�jZkij_^_e_gby�hljZ`_gu�gZ�
jbk�� ������A^_kv�lZd`_�gZ[ex^Z_lky�g_klZpbhgZjghklv�jZ[hlu�i_j\hc�eb�

gbb�ih�kh^_j`Zgbx�ihjhdh\�\�kl_de_��Nmgdpby�iehlghklb�jZkij_^_e_gby�

k\be_c� \� kl_de_, \ujZ[Zlu\Z_fhf� i_j\hc� ebgb_c, bf__l� ^\mofh^Zevgmx�
nhjfm��I_j\Zy�fh^Z�jZ\gZ��,18, \lhjZy – 1,���mke��_^bgbp��Kl_deh, \ujZ[Z�
lu\Z_fh_� \lhjhc� ebgb_c, oZjZdl_jbam_lky� \ukhdhc� klZ[bevghklvx� b�fZ�
ehc� k\bevx� �fh^Z� jZ\gZ� �,�� mke�� _^��� ih� kjZ\g_gbx� kh� kl_dehf, 
\ujZ[Zlu\Z_fuf�i_j\hc�ebgb_c�� 
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Jbk��������Iehlghklv�\_jhylghkl_c�jZkij_^_e_gby�agZq_gbc�k\bevghklb�

kl_deZ, \ujZ[Zlu\Z_fh]h�gZ�ebgbyo�EIK–��b�EIK–2: 1-̂ Zgu_�^ey�EIK–1, 
2-̂ Zggu_�^ey�EIK–2
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Ihke_^mxsbc�ZgZeba�jZ[hlu�l_ogheh]bq_kdbo�ebgbc�iha\hebe�h[t�

ykgblv�wlm�ijbqbgm��Ba-aZ�g_o\Zldb�\ha\jZlgh]h�[hy�k�k_gly[jy������]��gZ�
qZeb�mf_gvrZlv�dhebq_kl\h�[hy, aZ]jm`Z_fh]h�\�\Zggmx�i_qv�i_j\hc�l_o�
gheh]bq_kdhc� ebgbb, khojZgyy� g_baf_gguf� aZ]jmadm� [hy� \� \Zggmx� i_qv�
\lhjhc�ebgbb��AZ]jmadZ�[hy�kl_deZ�\�i_j\mx�i_qv�ihkl_i_ggh�mf_gvrZeZkv�

k��� ��\�k_gly[j_�^h����– 20 – 15 ��\�hdly[j_��Baf_g_gb_�l_ogheh]bq_kdh�
]h�j_`bfZ�jZ[hlu�i_j\hc�ebgbb�ijb\_eh�d�khhl\_lkl\mxs_fm�baf_g_gbx�

ihdZaZl_e_c�hilbq_kdbo�k\hckl\�\ujZ[Zlu\Z_fh]h�kl_deZ��Kj_^g__�agZq_�

gb_�ihdZaZl_ey�hilbq_kdbo�k\hckl\�\hajhkeh�k����^h���
0, Z�kj_^g_d\Z^jZ�

lbqgh_�hldehg_gb_�baf_gbehkv�g_agZqbl_evgh�–�k��,��^h��,20. 
 

�����>Zevg_cr__�memqr_gb_�dZq_kl\Z�kl_deZ 
 

FZl_fZlbq_kdh_�fh^_ebjh\Zgb_�ijhp_kkZ�ijhba\h^kl\Z�kl_deZ�k�bk�

ihevah\Zgb_f�dhfivxl_jghc�l_ogbdb�b]jZ_l�\Z`gmx�jhev�\�kh\_jr_gkl�

\h\Zgbb�mijZ\e_gby�l_ogheh]bq_kdbf�ijhp_kkhf�ijhba\h^kl\Z�ebklh\h]h�

kl_deZ� >��@� <� wlhf� iZjZ]jZn_� jZkkfZljb\Z_lky� f_lh^bdZ� bkihevah\Zgby�
\uqbkebl_evgh]h� wdki_jbf_glZ� b� bfblZpbhggh]h� fh^_ebjh\Zgby� ^ey�

hp_gdb�wnn_dlb\ghklb�mijZ\e_gby�ijhba\h^kl\hf�ebklh\h]h�kl_deZ�b�\u�

jZ[hldb� ij_^eh`_gbc� ih� kh\_jr_gkl\h\Zgbx� Ze]hjblfh\� mijZ\e_gby� k�

p_evx� ^Zevg_cr_]h� memqr_gby� dZq_kl\Z� \ujZ[Zlu\Z_fh]h� kl_deZ��Ij_^�

eZ]Z_fZy�f_lh^bdZ�khklhbl�ba�ke_^mxsbo�wlZih\� 
1) jZajZ[hldZ� j_]j_kkbhgguo� fh^_e_c, hibku\Zxsbo� aZ\bkbfhklv�

ihdZaZl_e_c�dZq_kl\Z�\ujZ[Zlu\Z_fh]h�kl_deZ�hl�j_`bfZ�jZ[hlu�l_ogheh�

]bq_kdh]h�h[hjm^h\Zgby��Wlhl�wlZi�hibkZg�\������� 
2) nhjfZebaZpby� aZ^Zqb� mijZ\e_gby� \� ijhkljZgkl\_� j_`bfguo� i_�

j_f_gguo�l_ogheh]bq_kdh]h�h[hjm^h\Zgby��\u[hj�djbl_jb_\�mijZ\e_gby�b�

h]jZgbq_gbc� 
3) bfblZpbhggh_�fh^_ebjh\Zgb_�kbkl_fu�mijZ\e_gby�k�\u[jZgguf�

Ze]hjblfhf�mijZ\e_gby��hp_gdZ�^hklb]Z_fh]h memqr_gby�dZq_kl\Z�kl_deZ� 
4) ih\lhj_gb_�wlZih\���b���ijb�^jm]bo�nhjfmebjh\dZo�aZ^Zq mijZ\�

e_gby�b�Ze]hjblfh\�bo�j_r_gby��\u[hj�jZpbhgZevgh]h�\ZjbZglZ�ihklZgh\�

db�b�j_r_gby�aZ^Zqb�mijZ\e_gby�dZq_kl\hf�kl_deZ� 
5) \ujZ[hldZ� ij_^eh`_gbc� ih� kh\_jr_gkl\h\Zgbx� Ze]hjblfh\�

mijZ\e_gby�ijhba\h^kl\hf�^ey�^Zevg_cr_]h�memqr_gby�dZq_kl\Z�\ujZ[Z�

lu\Z_fh]h�ebklh\h]h�kl_deZ�� 



�����>Zevg_cr__�memqr_gb_�dZq_kl\Z�kl_deZ 163 

>hklh\_jghklv� j_amevlZlh\� fh^_ebjh\Zgby� \h� fgh]hf� aZ\bkbl� hl�

lhqghklb�j_]j_kkbhgguo�fh^_e_c, bkihevam_fuo�ijb�fh^_ebjh\Zgbb��>ey�

ih\ur_gby� lhqghklb� iZjZf_lju� fh^_e_c� mlhqgyebkv� k� ihfhsvx� Ze]h�

jblfZ�Z^ZilZpbb�k�bkihevah\Zgb_f�nZdlbq_kdbo�^Zgguo�j_`bfguo�i_j_�

f_gguo�b�ihdZaZl_e_c�dZq_kl\Z�kl_deZ�� 

Bkihevam_fu_�ijb�fh^_ebjh\Zgbb�j_]j_kkbhggu_�mjZ\g_gby�bf_xl�

ebg_cgmx� kljmdlmjm, dhlhju_�nhjfZevgh�fh`gh� aZibkZlv� \� ke_^mxs_f�

\b^_�� 

 y(t)= b0(t) + b1(t) ⋅ x 1(t-τ1) +...+ bk(t) ⋅ x k(t-τk),                 (4.13)  

]^_� bi(t), i=0,1, .., k – iZjZf_lju�fh^_eb��W – l_dms__�\j_fy��N – dhebq_kl�

\h�nZdlhjh\�\�fh^_eb��[ i – \oh^gu_�i_j_f_ggu_��τi – aZiZa^u\Zgb_�ih�\oh^�

guf�dZgZeZf��\�W� – \uoh^gZy�i_j_f_ggZy� 

Lhqghklv� j_]j_kkbhggh]h� mjZ\g_gby� hp_gb\Z_lky� Z[khexlghc� ih�

]j_rghklvx�∆y, \uqbkey_fhc�ih�nhjfme_� 

∆y(t) = yn(t) – y(t),                                              (4.14) 

]^_� yn(t), y(t) –�nZdlbq_kdh_�b�jZkkqblZggh_�ih�j_]j_kkbhgghfm�mjZ\g_�

gbx�agZq_gb_�ihdZaZl_ey�dZq_kl\Z�kl_deZ� 

Ijb� ij_\ur_gbb� hrb[db� ^himklbfhc� \_ebqbgu� ijhbkoh^bl� bgb�

pbbjh\Zgb_�Ze]hjblfZ�Z^ZilZpbb��jbk��4.11). 

:e]hjblf� Z^ZilZpbb, bkihevamy� bgnhjfZpbx� h� \oh^guo� b� \uoh^�

guo�i_j_f_gguo, agZq_gby�l_dmsbo�iZjZf_ljh\�fh^_eb�b�__�hrb[db, ijh�

\h^bl�dhjj_dpbx�dhwnnbpb_glh\ fh^_eb�ih�nhjfme_�>��@� 

                                                            k                                                        k 

bi(t)= bi(t-1) + (y(t) – ∑ bi(t-1) xi(t-τ i)) / (γ + ∑ xi 
2(t-τ i))⋅xi(t-τi) ,  (4.15) 

                                                           i=0                                                    i=0 

]^_� τi – aZiZa^u\Zgb_�ih�dZgZem� γ – iZjZf_lj�Ze]hjblfZ�Z^ZilZpbb� 

Koh^bfhklv�Ze]hjblfZ�h[_ki_qb\Z_lky�\u[hjhf�agZq_gby�iZjZf_ljZ�

γ�b�gZqZevguo�agZq_gbc�dhwnnbpb_glh\�j_]j_kkbb��AgZq_gb_�γ�ih^[bjZ_l�
ky� wdki_jbf_glZevgh��Ijb�hlkmlkl\bb�ihf_o�\�baf_j_gbb�\oh^guo�i_j_�

f_gguo�ijbgbfZ_lky�γ ���>ey�fh^_eb�k�g_baf_gy_fufb�agZq_gbyfb�j_]�
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j_kkhjh\ γ=∞��<�dZq_kl\_�gZqZevguo� agZq_gbc�dhwnnbpb_glh\ j_]j_kkbb�
\u[bjZxlky�dhwnnbpb_glu ba�mjZ\g_gby�j_]j_kkbb�� 

 

K�ihfhsvx fZrbggh]h�wdki_jbf_glZ, j_Zebah\Zggh]h�gZ�dhgljhev�
ghc�\u[hjd_, mlhqgyebkv�klZlbklbq_kdb_�^Zggu_�h�jZ[hlhkihkh[ghklb�j_]�
j_kkbhgguo�fh^_e_c��^bki_jkby�ih]j_rghklb�fh^_eb, i_jbh^bqghklv�dhj�
j_dpbb, ̂ bZiZahg�baf_g_gby�dhwnnbpb_glh\�b�^j���� 

Ihke_�ihemq_gby�Z^_d\Zlguo�fh^_e_c�jZajZ[Zlu\ZeZkv bfblZpbhg�
gZy�fh^_ev�mijZ\e_gby�ijhba\h^kl\hf�ebklh\h]h�kl_deZ� 

�Bg_jpbhgghklv� h[t_dlZ� mijZ\e_gby, gbadhqZklhlguc� ki_dlj� \ha�
fmsZxsbo�\ha^_ckl\bc�hij_^_eyxl�^bkdj_lghklv�mijZ\e_gby�ijhp_kkhf��

h^bg�jZa�\�kmldb�dhjj_dlbjm_lky�j_`bf�jZ[hlu�l_ogheh]bq_kdh]h�h[hjm�

^h\Zgby��F_`^m�bgl_j\ZeZfb�mijZ\e_gby \u[jZgguc�j_`bf�klZ[bebabjm�
_lky�kj_^kl\Zfb�ehdZevghc�Z\lhfZlbdb�eb[h�hi_jZlhjZfb�\jmqgmx� 

�:gZeba� kemqZcguo� ijhp_kkh\� baf_g_gby� \uoh^guo� i_j_f_gguo�

mqZkldZ�\Zjdb-\ujZ[hldb�ebklh\h]h�kl_deZ, bg_jpbhgghklv�dZgZeh\�mijZ\�
e_gby� ih� j_`bfguf� i_j_f_gguf, ki_dljZevgu_� oZjZdl_jbklbdb� \hafm�
sZxsbo�\ha^_ckl\bc�iha\heyxl�hlg_klb�jZkkfZljb\Z_fmx�aZ^Zqm�d�qbkem�

aZ^Zq�klZlbq_kdh]h�ieZgbjh\Zgby�b�mijZ\e_gby�>��@��J_Zebam_fhklv�klZlb�

q_kdh]h�ih^oh^Z�d�j_r_gbx�aZ^Zq�mijZ\e_gby�ijhp_kkhf�\Zjdb-\ujZ[hldb�
ih^l\_j`^Z_lky� l_f, qlh� ^_ckl\mxsb_� \hafmsZxsb_� \ha^_ckl\by�

<oh^gu_        <uoh^gZy 

      i_j_f_ggu_          L_ogheh]bq_kdZy                                  i_j_f_ggZy yn(t)  
                    ebgby 

xi(t), 
    i = 1,.., k 
            :e]hjblf                ∆y(t) 

           Z^ZilZpbb                                –           Hrb[dZ 
                    fh^_eb 
  

          FZl_fZlbq_kdZy           y(t) 
           fh^_ev�ebgbb 
         JZkq_lgZy�\uoh^gZy 
         i_j_f_ggZy 
 

Jbk��������Ko_fZ�dhjj_dpbb�iZjZf_ljh\�j_]j_kkbhggh]h�mjZ\g_gby 
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kl\by� dhfi_gkbjmxlky� ijb� ihfhsb� j_`bfguo� i_j_f_gguo� agZqbl_evgh�

[uklj__, q_f�mki_\Zxl�baf_gblvky�agZq_gby�kZfbo�\hafms_gbc� 
Ihemq_ggu_�j_]j_kkbhggu_�mjZ\g_gby�ij_^klZ\eyxl�kh[hc�ijb[eb�

`_ggmx�fh^_ev� h[t_dlZ, iha\heyxsb_� jZkkqblZlv� \uoh^gu_� ihdZaZl_eb�

l_ogheh]bq_kdh]h� ijhp_kkZ� k� g_dhlhjhc� hrb[dhc��:iijhdkbfZpby� ^bgZ�

fbq_kdbo�fh^_e_c�dZgZeh\�j_`bfguo�i_j_f_gguo�oZjZdl_jbklbdZfb�a\_�

gZ� qbklh]h� aZiZa^u\Zgby� iha\hey_l� bkihevah\Zlv� ^ey� fZl_fZlbq_kdh]h�

hibkZgby� klZlbq_kdh]h� j_`bfZ� jZ[hlu� l_ogheh]bq_kdhc� ebgbb� kbkl_fm�

Ze]_[jZbq_kdbo� mjZ\g_gbc��<� wlhf� kemqZ_� \uoh^gu_�ihdZaZl_eb ^he`gu�
jZkkqblu\Zlvky�ih�\oh^guf�i_j_f_gguf�k�mq_lhf�wd\b\Ze_glguo�\j_f_g�

aZiZa^u\Zgby�� 
Ijb� j_r_gbb� aZ^Zqb� mijZ\e_gby� k� bkihevah\Zgb_f� j_]j_kkbhgguo�

mjZ\g_gbc�fh`_l�hdZaZlvky, qlh�l_ogheh]bq_kdbc�j_`bf, \u[jZgguc�\�j_�
amevlZl_� j_r_gby� aZ^Zqb� k�ijb[eb`_gghc�fh^_evx�ijhp_kkZ, \�^_ckl\b�
l_evghklb�g_�[m^_l�h[_ki_qb\Zlv�\ujZ[hldm�kl_deZ�aZ^Zggh]h�dZq_kl\Z�� 

Hj]ZgbaZpby�mijZ\e_gby�ijhp_kkhf�\Zjdb-\ujZ[hldb�k�aZ^Zgghc�gZ�
^_`ghklvx��\_jhylghklvx��\hafh`gZ�^\mfy�kihkh[Zfb�� 

���jZajZ[hldhc�Z^Zilb\guo�fZl_fZlbq_kdbo�fh^_e_c�� 
��� jZajZ[hldhc� Ze]hjblfh\� mijZ\e_gby, mqblu\Zxsbo� \_jhylghkl�

guc� oZjZdl_j� ihemq_ggh]h� fZl_fZlbq_kdh]h� hibkZgby� b� bkihevamxsbo�

g_dhlhjmx�^hihegbl_evgmx�bgnhjfZpbx�h�ijhp_kk_�� 
<�fhgh]jZnbb�bkihevah\Zg�i_j\uc�ih^oh^ – jZajZ[hldZ�fh^_e_c�k�

aZ^Zgghc�lhqghklvx�b�bkihevah\Zgb_�^_l_jfbgbjh\Zgguo�Ze]hjblfh\�^ey�

j_r_gby�klZlbq_kdhc�aZ^Zqb�mijZ\e_gby��ieZgbjh\Zgby��ijhp_kkhf�\Zjdb-
\ujZ[hldb� ebklh\h]h� kl_deZ��Wlhl� ih^oh^� hlebqZ_lky� ijhklhlhc� b� ykgh�

klvx� Ze]hjblfh\�mijZ\e_gby��Ijb� Z^_d\Zlguo�fh^_eyo�hg�iha\hey_l�ih�

emqZlv� j_r_gby, [ebadb_� d� j_amevlZlZf, ihemq_gguf� k� bkihevah\Zgb_f�
keh`guo�Ze]hjblfh\, ijb�j_r_gbb�klhoZklbq_kdbo�aZ^Zq� 

<�iZjZ]jZn_�jZkkfZljb\Z_lky bkihevah\Zgb_�fZrbgguo�bfblZpbhg�

guo� fh^_e_c� ^ey� ihemq_gby� bgnhjfZpbb, ^hihegyxs_c� j_amevlZlu� j_�

Zevguo� bkiulZgbc� kbkl_fu� mijZ\e_gby� b� hp_gdb� wnn_dlb\ghklb� nmgd�

pbhgbjmxs_c� kbkl_fu��Ijb� kha^Zgbb�bfblZpbhgghc�fh^_eb�hjb_glbjh�

\Zebkv� gZ� bkihevah\Zgb_� wdki_jbf_glZevguo� ^Zgguo� ih� \oh^guf� b� \u�

oh^guf�i_j_f_gguf, kh[bjZ_fuf�k�h[t_dlZ��Wdki_jbf_glZevgu_�^Zggu_�
iha\heyxl� hp_gblv� lhqghklv� khhl\_lkl\by� ih\_^_gby�fh^_eb� ih\_^_gbx�

j_Zevgh]h�h[t_dlZ�b�ijb�g_h[oh^bfhklb�mlhqgblv�fh^_ev, hp_gblv�wnn_d�



=eZ\Z����KlZlbklbq_kdb_�f_lh^u�mijZ\e_gby�dZq_kl\hf 166 

lb\ghklv� bkke_^m_fuo� Ze]hjblfh\� mijZ\e_gby� ih� kjZ\g_gbx� k� jmqguf�

\_^_gb_f�ijhp_kkZ�ijb�h^bgZdh\uo�bkoh^guo�^Zgguo�� 
Kbkl_fZ� Z\lhfZlbabjh\Zggh]h� mijZ\e_gby� ijhp_kkhf� \Zjdb-

\ujZ[hldb�ijhba\h^kl\_ggh]h�h[t_^bg_gby�©Ihebjh\Zggh_�kl_dehª�H:H�

©;hjkdbc�kl_dhevguc�aZ\h^ª�hlghkblky�d�qbkem�[hevrbo�b�keh`guo�kbk�

l_f, qlh�mkeh`gy_l�__�bkke_^h\Zgb_��<hagbdrZy�ijh[e_fZ�j_rZ_lky�iml_f�

k\_^_gby�aZ^Zqb�[hevrhc�jZaf_jghklb�d�ihke_^h\Zl_evghfm�j_r_gbx�g_�

kdhevdbo�aZ^Zq�fZehc�jZaf_jghklb�aZ�kq_l�__�^_dhfihabpbb� 
<� j_amevlZl_�^_dhfihabpbb�ijhba\h^kl\Z� ebklh\h]h� kl_deZ�ih� klZ�

^byf� l_ogheh]bq_kdh]h� ijhp_kkZ� \u^_e_gu� iylv� ih^kbkl_f�� ih^]hlh\db�

rbolu, kl_deh\Zj_gby, nhjfh\Zgby�e_glu�kl_deZ, hl`b]Z�b�dhg_qguo�hi_�
jZpbc�� 

MdZaZggu_�ih^kbkl_fu�h[t_^bg_gu�_^bguf�ijhp_kkhf�ijhba\h^kl�

\Z�kl_deZ��Ko_f_�k�ihke_^h\Zl_evguf�kh_^bg_gb_f�l_ogheh]bq_kdh]h�h[h�

jm^h\Zgby�[_a�j_a_j\bjh\Zgby�ijbkmsb�g_^hklZldb��<�lZdhc�ko_f_�hldZa�

ex[h]h� l_ogheh]bq_kdh]h� h[hjm^h\Zgby� beb� ihy\e_gb_� ^_n_dlh\� gZ� hl�

^_evguo� klZ^byo� ijhp_kkZ� ijb\h^bl� d� ij_djZs_gbx� \ujZ[hldb� e_glu�

kl_deZ�eb[h�d�\ujZ[hld_�kl_deZ�k�^_n_dlZfb��Ijb�wlhf�^_n_dlu, ihjh`�
^Z_fu_� h^ghc� ba� l_ogheh]bq_kdbo� klZ^bc, dZd� ijZ\beh, g_� fh]ml� [ulv�
kdhfi_gkbjh\Zgu� dhjj_dlbjh\dhc� j_`bfZ� jZ[hlu� ihke_^mxsbo� klZ^bc��

WlZ� hkh[_gghklv� ij_^ty\ey_l� \ukhdb_� lj_[h\Zgby� d� kbkl_f_� mijZ\e_gby�

ih� kh]eZkh\Zgbx� jZ[hlu� hkgh\gh]h� l_ogheh]bq_kdh]h� h[hjm^h\Zgby� b�

klZ[bebaZpbb� l_ogheh]bq_kdh]h� ijhp_kkZ� gZ� \k_o� klZ^byo� l_ogheh]bq_�

kdhc�ebgbb�ijhba\h^kl\Z�ebklh\h]h�kl_deZ� 
K�mq_lhf�mdZaZgguo�hkh[_gghkl_c�l_ogheh]bq_kdh]h�ijhp_kkZ, aZ^Z�

qZ� mijZ\e_gby� \Zjdhc-\ujZ[hldhc� kl_deZ�fh`_l� jZkkfZljb\Zlvky� dZd� aZ�
^ZqZ� mijZ\e_gby� \� fgh]hf_jghf� ijhkljZgkl\_� j_`bfguo� i_j_f_gguo�

mqZkldZ�\Zjdb-\ujZ[hldb�b�obfbq_kdh]h�khklZ\Z�kl_deZ, dhlhjuc�aZ\bkbl�
hl�khklZ\Z�b�k\hckl\�ih^]hlh\e_gghc�rbolu��>ey�j_r_gby�wlhc�aZ^Zqb�bk�

ihevamxlky�j_]j_kkbhggu_�mjZ\g_gby, hibkZggu_�\ur_�� 
AZ^ZqZ� klZ[bebaZpbb� j_`bfguo� i_j_f_gguo� hkgh\gh]h� l_ogheh]b�

q_kdh]h�h[hjm^h\Zgby�j_rZ_lky�k�bkihevah\Zgb_f�kbkl_f�Z\lhfZlbq_kdh]h�

j_]mebjh\Zgby� eb[h� Z\lhfZlbabjh\Zggh]h� mijZ\e_gby� j_`bfgufb� i_j_�

f_ggufb, dhlhju_�h[jZamxl�ih^kbkl_fm�gb`g_]h�mjh\gy�\�b_jZjobq_kdhc�
kljmdlmj_�kbkl_fu�mijZ\e_gby�ijhba\h^kl\hf�� 
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JZkkfhljbf� bkihevah\Zgb_� bfblZpbhggh]h� fh^_ebjh\Zgby� ^ey�

hp_gdb� wnn_dlb\ghklb� mijZ\e_gby� hkgh\guf� l_ogheh]bq_kdbf� h[hjm^h�

\Zgb_f�ebgbb�b�\ujZ[hldb�ij_^eh`_gbc�ih�dhjj_dpbb�j_`bfZ�_]h�jZ[hlu�

^ey�ih\ur_gby�dZq_kl\Z�\ujZ[Zlu\Z_fh]h�kl_deZ� 
 

BfblZpbhggh_�fh^_ebjh\Zgb_�ijhp_kkZ�\Zjdb�kl_deZ�\�\Zgghc�i_qb� 
 

>ey� \uy\e_gby� j_a_j\h\� ih\ur_gby� dZq_kl\Z� \ujZ[Zlu\Z_fh]h 
kl_deZ�gZ�i_j\hc�ebgbb�EIK–��ijh\h^blky�bfblZpbhggh_�fh^_ebjh\Zgb_�
Ze]hjblfh\�mijZ\e_gby�k�bkihevah\Zgb_f�ijh]jZffgh]h�dhfie_dkZ�´L_o�

gheh]�kl_dhevgh]h�ijhba\h^kl\Z´� 
Bkke_^m_lky� wnn_dlb\ghklv� Ze]hjblfh\� klZ[bebaZpbb� iehlghklb�

\ujZ[Zlu\Z_fh]h�kl_deZ�ih�kjZ\g_gbx�k�jmqguf�\_^_gb_f�ijhp_kkZ�k�bk�

ihevah\Zgb_f�j_Zevguo�^Zgguo, kh[jZgguo�k�ebgbb�EIK–��aZ�i_jbh^�jZ�
[hlu�k������]��ih��������� ]� 

Ijb�bkiulZgbb�Ze]hjblfh\�mijZ\e_gby�gZdeZ^u\Zebkv�h]jZgbq_gby�

gZ�^bZiZahg�baf_g_gby�l_fi_jZlmju�kl_dehfZkku�\�gZqZe_, \�dhgp_�ahgu�
\Zjdb, Z�lZd`_�\�lhqd_�l_fi_jZlmjgh]h�fZdkbfmfZ� 

1110 0K�≤ Θ1 ≤1210 0K�,  

 1180 0K�≤ Θ2 ≤1250 0K�,                              (4.16) 

1035 0K�≤ Θ3 ≤1250 0K�� 

H]jZgbqb\ZeZkv� lZd`_� \_ebqbgZ� kmlhqghc� dhjj_dpbb� l_fi_jZlmju�

kl_dehfZkku�\�mdZaZgguo�lhqdZo�baf_j_gby� 

∆Θ1≤ 7, 5 0K�,  

∆Θ2≤ 2 0K�,                                        (4.17)  

∆Θ3≤ 2, 2 0K�� 

Lj_[h\Zgby� d� dZq_kl\m� \ujZ[Zlu\Z_fh]h� kl_deZ� aZ^Z\Zebkv� ^himk�

lbfhc�k\bevx�\�kl_de_�g_�[he__��, ��_^��ih�h[jZapZf��Hilbq_kdb_�k\hckl\Z, 
baf_j_ggu_�ih�f_lh^m� ³a_[jZ´, ^he`gu�ij_\urZlv����m]eh\uo�]jZ^mkh\��

Dhebq_kl\h�f_edbo�imauj_c�\�kl_de_�g_�^he`gh�ij_\urZlv���rl��gZ�d\Z^�

jZlguc�f_lj� 
�:e]hjblf� mijZ\e_gby� kl_deh\Zj_gb_f� j_rZ_l� aZ^Zqm� h]jZgbq_gby�

kmlhqgh]h�baf_g_gby�iehlghklb�g_�[he__�0,�����]�kf3. 
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KjZ\gbl_evgu_� ]jZnbdb�baf_g_gby� l_ieh\h]h�j_`bfZ�jZ[hlu�i_qb�

ih�l_fi_jZlmj_�kl_dehfZkku�ijb\_^_gu�gZ�jbk��4,12. 

Jbk��������KjZ\g_gb_�l_ieh\h]h�j_`bfZ�jZ[hlu�\Zgghc�i_qb 
k�j_amevlZlZfb�fh^_ebjh\Zgby:1, 2, 3 –�l_fi_jZlmjZ�Θ1,Θ2,Θ3�ijb�

jmqghf�\_^_gbb�ijhp_kkZ����������–�khhl\_lkl\_ggh�ijb�mijZ\e_gbb 

 LZ[ebpZ���� 

KjZ\g_gb_�l_fi_jZlmjgh]h�j_`bfZ�mijZ\e_gby�iehlghklvx�kl_deZ 
k�jmqguf�\_^_gb_f�ijhp_kkZ�\Zjdb 

J_`bf�

mijZ\e_�

gby 

Jmqgh_�\_^_gb_�ijhp_kkZ 
 

MijZ\e_gb_�iehlghklvx 
kl_deZ 

Kj_^g. 
agZq_g� 

1154,8 1240,8 1253,2 1152,1 1242,9 1251 

K�D�H� 12,0 8,8 6,1 1,9 1,1 0,3 
H[hagZ�

q_gb_�

l_fi_jZ-
lmju 

Θ1  Θ2 Θ3 Θ1 Θ2 Θ3 

 

L_fi_jZlmjZ�\Zjdb�ijb�mijZ\e_gbb�iehlghklvx�b�jmqghf�mijZ\e_gbb 

1120 

1140 

1160 

1180 
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1  8  15
 

22
 

29
 

36
 

43
 

50
 

57
 

64
 

71
 

78
 

85
 

92
 

99
 

10
6  

11
3  

12
0  

12
7  

13
4  

14
1  

14
8  

15
5  

16
2  

16
9  

17
6  

18
3  

19
0  

19
7  

20
4  

21
1  

21
8  

22
5  

23
2  

23
9  

24
6  

25
3  

>gb������]h^Z 

=
j
Z
^
m
k
u
�P

_
e
v
k
b
y
 

6 

2 5 

4 

1 



�����>Zevg_cr__�memqr_gb_�dZq_kl\Z�kl_deZ 169 

DZd� \b^gh� ba� ]jZnbdZ� �jbk�� 4.12), Z� lZd`_� ba� lZ[ebqguo� ^Zgguo�

�lZ[e�� ����� Ze]hjblf�mijZ\e_gby�iehlghklvx� klZ[bebabjm_l� l_ieh\hc�j_�

`bf�jZ[hlu�\Zgghc�i_qb��L_fi_jZlmjZ ih�ihdZaZgbyf�i_j\hc�l_jfhiZju�

\u^_j`b\Z_lky� gZ� mjh\g_� �����
0
K, ih� ihdZaZgbyf� \lhjhc� l_jfhiZju� – 

1243 0K�b�lj_lv_c�– 1251 0K��KlZ[bebaZpby�l_ieh\h]h�j_`bfZ�jZ[hlu�\Zg�

ghc�i_qb�memqrZ_l�dZq_kl\h�\ujZ[Zlu\Z_fh]h�kl_deZ�� 

J_amevlZlu� bfblZpbhggh]h� fh^_ebjh\Zgby� Ze]hjblfZ� mijZ\e_gby�

iehlghklvx�kl_deZ�b�^hklb]Z_fu_�ijb�wlhf�ihdZaZl_eb�dZq_kl\Z�k\_^_gu�\�

lZ[e������ 

LZ[ebpZ���� 
:gZeba�Ze]hjblfZ�mijZ\e_gby�iehlghklvx 

\ujZ[Zlu\Z_fh]h�kl_deZ�gZ�EIK–1 

>ZlZ 
Iehlghklv 
kl_deZ��]�kf

3 
A_[jZ� 

]j��m]eh\u_ 
K\bev� 

ih�h[jZapZf 

M^_e��

jZkoh^�

l_ieZ��

ddZe�d] 

Wdhgh�

fby 
]ZaZ� 
f

3×104 
 Kj_^g� K�D�H� Kj_^g� K�D�H� Kj_^g� K�D�H� Kj_^g� Kj_^g� 
31.01.99 

28.02.99 

31.03.993

0.04.99 

31.05.99 

30.06.99 

31.07.99 

31.08.99 

30.09.99 

31.10.99 

30.11.99 

31.12.99 

2, 4855 

2, 4879 

2, 4871 

2, 4871 

2.4875 

2, 4875 

2, 4877 

2, 4877 

2, 4874 

2, 4870 

2, 4875 

2, 4878 

0,0002 

0,0003 

0,0003 

0,0001 

0,0001 

0,0001 

0,0001 

0,0001 

0,0003 

0,0002 

0,0001 

0,0002 

48, 8 

48, 0 

48, 7 

53, 8 

47, 8 

47, 4 

49, 1 

49, 3 

50,5 

50,0 

50,2 

52, 0 

4, 5 

3, 9 

5, 7 

11, 4 

5, 0 

5, 8 

7, 5 

5, 0 

7, 5 

8, 0 

7, 1 

5, 6 

1, 27 

1, 34 

1, 38 

1, 33 

1, 57 

1, 56 

1, 46 

1, 28 

1, 2 

1, 23 

1, 2 

0,97 

0,08 

0,19 

0,26 

0,15 

0,13 

0,07 

0,08 

0,13 

0,08 

0,11 

0,12 

0,16 

2040,4 

1984 

1942, 8 

1948, 3 

1991, 5 

2008, 0 

2027, 2 

2022, 4 

2044, 7 

2069, 7 

2110,8 

2213, 5 

  -1, 22 

  -7, 13 

  -8, 41 

  -4, 81 

   1, 39 

   0, 48 

   2, 17 

   6, 1 

   9, 92 

 14, 0 

   8, 6 

 16, 0 

Kj_^g__�

Zjbnf_�

lbq_kdh_ 

 
2, 4876 

 
0,00017 

 
49, 6 

 
6, 42 

 
1, 32 

 
0,13 

 
2033, 6 

 
- 

 
H[hagZq_gby��Kj_^g� –�kj_^g__�Zjbnf_lbq_kdh_�agZq_gb_�iZjZf_ljZ� 
K�D�H��–�kj_^g_d\Z^jZlbqgh_�hldehg_gb_�iZjZf_ljZ� 
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>ey�khihklZ\e_gby�Ze]hjblfZ�mijZ\e_gby�iehlghklvx�kl_deZ�k�jmq�

guf�\_^_gb_f�ijhp_kkZ�j_amevlZlu�fh^_ebjh\Zgby�b�ihdZaZl_eb�jmqgh]h�

mijZ\e_gby�k\_^_gu�\�lZ[e������ 
LZ[ebpZ���� 

KjZ\gbl_evgu_�ihdZaZl_eb�mijZ\e_gby�i_qvx�ih�iehlghklb 
\ujZ[Zlu\Z_fh]h�kl_deZ�k�jmqguf�\_^_gb_f�ijhp_kkZ�\Zjdb 

IhdZaZ�

l_eb 
Iehlghklv�kl_d�

eZ, ]�kf3 
A_[jZ, 

]j��m]eh\u_ 
K\bev, 

ih�h[jZapZf 

M^_e��

jZkoh^�

l_ieZ, 
ddZe�d] 

MijZ\�

e_gb_ 
Kj_^g� 

 
K�D�H� Kj_^g� 

 
K�D�H� Kj_^g� 

 
K�D�H� Kj_^g� 

 

Ih 
iehlgh�

klb 

 
2,4876 

 
0,00017 

 
49,6 

 
6,42 

 
1,32 

 
0,13 

 
2033,6 

Jmqgh_ 2,4879 0,0004 50,2 7,7 1,34 0,24 2036,5 
 

DZd�\b^gh�ba�lZ[e�����, Ze]hjblf�mijZ\e_gby�iha\hey_l�klZ[bebabjh�
\Zlv�iehlghklv�\ujZ[Zlu\Z_fh]h�kl_deZ, qlh�ijb\h^bl�d�klZ[bebaZpbb hi�
lbq_kdbo� k\hckl\� kl_deZ, baf_jy_fuo� ih� f_lh^m� ³a_[jZ´, b� kh^_j`Zgby�
ihjhdh\�\�kl_de_�lbiZ�k\be_c��Kj_^g__�d\Z^jZlbqgh_�hldehg_gb_�iehlgh�

klb� \ujZ[Zlu\Z_fh]h� kl_deZ� ijb� h^ghc� b� lhc�`_�rbol_, aZ]jm`Z_fhc� \�
i_qv, fh`gh�mf_gvrblv�\��, ��jZaZ��Ijb�wlhf�h^gh\j_f_ggh�mf_gvrZ_lky�

kj_^g__� d\Z^jZlbqgh_� hldehg_gb_� kh^_j`Zgby� k\be_c� \� \ujZ[Zlu\Z_fhf�

kl_de_� \� �,��� jZaZ�� KlZ[bevghklv� hilbq_kdbo� k\hckl\� \ujZ[Zlu\Z_fh]h�
kl_deZ�hklZ_lky�ij_`g_c� 

:e]hjblf�mijZ\e_gby�iha\hey_l�[he__�wdhghfgh�\_klb�ijhp_kk�\Zj�

db, qlh� iha\hey_l� kwdhghfblv� gZ� i_j\hc� \Zgghc i_qb� hdheh� ���� luk��
dm[bq_kdbo�f_ljh\�ijbjh^gh]h�]ZaZ�\�]h^� 

LZdbf�h[jZahf, fh^_ebjh\Zgb_�ihdZaZeh�\hafh`ghklv�^Zevg_cr_]h�

memqr_gby�dZq_kl\Z�\Zjdb� kl_deZ�ijb�i_j_oh^_�hl�jmqgh]h�\_^_gby�ijh�

p_kkZ�d�mijZ\e_gbx�ih�j_amevlZlZf�bfblZpbhggh]h�fh^_ebjh\Zgby�j_`b�

fZ�\Zjdb� 
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BfblZpbhggh_�fh^_ebjh\Zgb_�ijhp_kkZ�hl`b]Z�kl_deZ 
\�lmgg_evghc�i_qb� 

JZkkfZljb\Z_lky�jZ[hlZ�i_qb�hl`b]Z�nbjfu�DGM>�ijhba\h^bl_ev�

ghklvx�����l�kml, rbjbgZ�e_glu�kl_deZ������ff, lhesbgZ�^h���ff��DZq_�

kl\h� hl`b]Z� hp_gb\Z_lky� ih� \_ebqbg_� hklZlhqguo� gZijy`_gbc� \� kl_de_, 

djb\bag_�iehkdhc�e_glu�b�ijhp_glm�hloh^Z�kl_deZ�ihke_�hl`b]Z�� 

J_`bf�hl`b]Z�aZ\bkbl�hl�baf_g_gby�l_fi_jZlmju�\�lmgg_eb�i_qb�b�

kdhjhklb� i_j_f_s_gby� e_glu�� L_fi_jZlmjZ� hl`b]Z� dhgljhebjh\ZeZkv�

\^hev�lmgg_ey�\�ahgZo�A, B, C, D��<�dZ`^hc�ahg_�\�iylb�lhqdZo�ih�rbjbg_�

e_glu�\_^_lky�dhgljhev�baf_g_gby�l_fi_jZlmju�� 

BfblZpbhgguf�fh^_ebjh\Zgb_f�ih^[bjZeky�j_`bf�hl`b]Z, h[_ki_�

qb\Zxsbc�gZbf_gvrb_�hloh^u�kl_deZ ijb�\uiheg_gbb�h]jZgbq_gbc, gZ�

deZ^u\Z_fuo�gZ�\_ebqbgm�hklZlhqguo�gZijy`_gbc σ^hi�b�djb\bagm�e_glu�

kl_deZ��>ey�j_r_gby�wlhc�aZ^Zqb�[ueZ�jZajZ[hlZgZ�j_]j_kkbhggZy�fh^_ev, 

hibku\ZxsZy�aZ\bkbfhklv�\_ebqbgu�hloh^h\�kl_deZ�ihke_�i_qb�hl`b]Z�hl�

j_`bfZ�jZ[hlu�l_ogheh]bq_kdh]h�h[hjm^h\Zgby�ebgbb�EIK–1 [53]: 

Hl(t) = ot0 – ot1⋅δ(t) + ot2⋅Θ\uo(t) – ot3⋅Ie(t) + ot4⋅a1(t),           (4.18) 

]^_  Hl�t) –�hlghkbl_evgh_�\j_fy�\dexq_gby�[hbl_evghc�fZrbgu�\�l_q_�

gb_�kmlhd, %; ot0 – ot4 –�dhwnnbpb_glu�j_]j_kkbb��t –�\j_fy, kml. 

Lhqghklv�ihemq_gghc�j_]j_kkbhgghc�fh^_eb�^hklZlhqgZ�^ey�fh^_eb�

jh\Zgby, hgZ� hp_gb\Z_lky� agZq_gb_f� dhwnnbpb_glZ� fgh`_kl\_gghc� eb�

g_cghc�dhjj_eypbb, jZ\guf�R2 = 0,74. 

<_ebqbgZ�^himklbfuo�hklZlhqguo�gZijy`_gbc�aZ\bkbl�hl�lhesbgu�

\ujZ[Zlu\Z_fh]h� kl_deZ, __� agZq_gb_� jZkkqblu\Zehkv� ih� wfibjbq_kdhc�

nhjfme_� 

σ^hi = 5 + 2, 5⋅ (δ – 2)                                     (4.19)  

Djb\bagZ�kl_deZ�h]jZgbqb\ZeZkv�\_ebqbghc�0,�������Bgl_gkb\ghklv�

dhjj_dpbb� kdhjhklb� hoeZ`^_gby� kl_deZ� aZ^Z\ZeZkv� \_ebqbghc, jZ\ghc�

0,25 0K�f�� 
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Ihemq_gguc� \�j_amevlZl_�fh^_ebjh\Zgby�j_`bf�hl`b]Z� kl_deZ�hl�
ebqZ_lky�hl�jmqgh]h�\_^_gby�ijhp_kkZ�g_gZfgh]h��gZ��, 3 ����jbk��4.13).  

Jbk��������KjZ\g_gb_�j_`bfZ�hl`b]Z�e_glu�kl_deZ k�j_amevlZlZfb 
�fh^_ebjh\Zgby����–�nZdlbq_kdZy����–�jZkq_lgZy�kdhjhklv�hoeZ`^_gby 

 

Fh^_evguc�j_`bf�hl`b]Z�oZjZdl_jbam_lky�[hevr_c�klZ[bevghklvx��
<�l_q_gb_�i_j\h]h�ihem]h^by�hlebqby�g_agZqbl_evgu��<h�\lhjhf�ihem]h�
^bb�\u^_j`b\ZeZkv�f_gvrZy bgl_gkb\ghklv�hoeZ`^_gby, q_f�j_amevlZlu, 
ihemq_ggu_�fh^_ebjh\Zgb_f�  

>Zggu_�fh^_ebjh\Zgby�j_`bfZ�hl`b]Z�\�kjZ\g_gbb�k�jmqguf�\_^_�
gb_f�ijhp_kkZ�k\_^_gu�\�lZ[ebpm����� 

LZ[ebpZ���� 
KjZ\gbl_evgu_�ihdZaZl_eb�j_amevlZlh\�fh^_ebjh\Zgby�k�jmqguf�

\_^_gb_f�ijhp_kkZ�hl`b]Z�kl_deZ�\�l_q_gb_����� ]� 

NZdlbq_kdh_�hklZlhqgh_ 
gZijy`_gb_ 

Fh^_evgh_�hklZlhqgh_ 
gZijy`_gb_� 

>ZlZ 

Kj_^g_f_kyq�
gh_�agZq_gb_ 

Kj_^g_d\Z^jZ�
lbqgh_�hldeh�

g_gb_ 

Kj_^g_f_kyq�
gh_�agZq_gb_ 

Kj_^g_d\Z^jZ�
lbqgh_�hldeh�

g_gb_ 
23.01 
23.02 
24.03 
23.04 
23.05 

10,66 
7, 99 
9, 22 
9, 47 
9, 57 

1, 68 
1, 91 
1, 75 
2, 19 
2, 69 

10,09 
7, 14 
8, 77 
7, 79 
8, 89 

1, 6 
2 

1, 34 
1, 6 
2, 44 

��

��

��

��

��

Z��yg\Zjv

Fh^_evguc�Z�

]j
Z^
m
k�

/�f
 

�������������������������������������������������>gb������]������������������������������������������������������� 

1 
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HdhgqZgb_�lZ[e. 4.6 

NZdlbq_kdh_�hklZlhqgh_ 
�gZijy`_gb_ 

Fh^_evgh_�hklZlhqgh_ 
�gZijy`_gb_� 

>ZlZ 

Kj_^g_f_kyq�

gh_�agZq_gb_ 
Kj_^g_d\Z^jZ�

lbqgh_�hldeh�

g_gb_ 

Kj_^g_f_kyq�

gh_�agZq_gb_ 
Kj_^g_d\Z^�

jZlbqgh_�hl�

dehg_gb_ 

22.06 
21.07 
21.08 
20.09 
20.10 
19.11 
19.12 

7, 76 
8, 89 
8, 65 
8, 63 
8, 08 
8, 76 
8, 87 

1, 74 
1, 88 
2, 29 
2, 33 
2, 26 
1, 6 
2, 63 

7, 34 
6, 67 
8, 16 
8, 81 
8, 3 
8, 88 
9, 14 

1, 72 
1, 13 
1, 57 
1, 7 
1, 95 
1, 51 
2, 13 

Kj_^g__ 
]h^h\h_ 

8, 88 2, 08 8, 33 1, 73 

 
:e]hjblf�mijZ\e_gby�j_`bfhf�hl`b]Z�iha\hey_l�kgbablv�\_ebqbgm�

hklZlhqguo�gZijy`_gbc�\�kl_de_�ihke_�hl`b]Z�gZ�� %, mf_gvrZ_lky�lZd`_�

jZa[jhk� hklZlhqguo� gZijy`_gbc� gZ� ��,8 ��� Djb\bagZ� \ujZ[Zlu\Z_fhc�
e_glu�kl_deZ�ijZdlbq_kdb�g_�baf_gy_lky, kj_^g__�agZq_gb_�djb\bagu�kh�
klZ\beh�0,����b�0,�������khhl\_lkl\_ggh�� 

Kj_^g_kmlhqgh_�\j_fy�\dexq_gby�[hbl_evghc�fZrbgu \�����-f�]h�
^m�ijb�jmqghf�\_^_gbb�ijhp_kkZ�hl`b]Z�khklZ\beh� �,45 ��hl�ijh^he`b�
l_evghklb�kmlhd�kh�kj_^g_d\Z^jZlbqguf�hldehg_gb_f��,7 ���Ijb�i_j_oh^_�
d�hl`b]m�kl_deZ�k�bkihevah\Zgb_f�Ze]hjblfZ�mijZ\e_gby�kj_^g_kmlhqgh_�

\j_fy�\dexq_gby�[hbl_evghc�fZrbgu�khdjZsZ_lky�^h��,69 ���Wlh�iha\h�
ey_l�m\_ebqblv� \ujZ[hldm� kl_deZ�gZ�0,78 %, qlh� khhl\_lkl\m_l�^hihegb�
l_evghc�\ujZ[hld_ 1166,��lhgg��ljh_�kmlhd�jZ[hlu�ebgbb�EIK–1). 

Ijh\_^_ggh_� fh^_ebjh\Zgb_� ihdZaZeh� \hafh`ghklv� ^Zevg_cr_]h�

memqr_gby�dZq_kl\Z�kl_deZ�b�mf_gvr_gby�hloh^h\�ihke_�hl`b]Z�� 
 

BfblZpbhggh_�fh^_ebjh\Zgb_�ijhp_kkZ�nhjfh\Zgby�e_glu�

kl_deZ�gZ�jZkieZ\_�heh\Z 

JZkkfZljb\Z_lky�ijhp_kk�nhjfh\Zgby�e_glu�kl_deZ�gZ�jZkieZ\_�heh�

\Z�� H[t_dlhf� bkke_^h\Zgby� y\ey_lky� nehZl-\ZggZ� ijhba\h^bl_evghklvx�
����l�kml�ebklh\h]h�kl_deZ�lhesbghc�hl���^h����ff�� 
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DZq_kl\h�nhjfh\Zgby� hp_gb\Z_lky� jZaghlhesbgghklvx� e_glu� �Jl�, 
[exf-wnn_dlhf� �;e�, djb\baghc� e_glu� �Dj�, hilbq_kdbfb� bkdZ`_gbyfb, 
baf_jy_fufb�ih�f_lh^m�©a_[jZª��A[�, b�f_lh^hf�hljZ`_ggh]h�jZkljZ��JZ�� 

L_ieh\hc�j_`bf�nhjfh\Zgby�e_glu�kl_deZ�dhgljhebjm_lky�ih�l_f�

i_jZlmj_�heh\Z�\���-f�ijhe_l_�ih�ijZ\hc�b�e_\hc�klhjhg_�\Zggu��AZsblgZy�

Zlfhkn_jZ�\Zggu�dhgljhebjm_lky�ih�\_ebqbg_�lhqdb�jhku��>ey�baheypbb�

hl�hdjm`Zxs_c�kj_^u�\�nehZl-\Zgg_�ih^^_j`b\Z_lky�keZ[h_�ba[ulhqgh_�
^Z\e_gb_� 

GZ�ijhp_kk�nhjfh\Zgby�hdZau\Zxl� \ebygb_� \hafmsZxsb_� \ha^_c�

kl\by, lZdb_�dZd�baf_g_gb_�iZjZf_ljh\�\ujZ[Zlu\Z_fhc�e_glu, dhe_[Zgby�
ijhba\h^bl_evghklb�ebgbb, \eZ`ghklv�aZsblghc�Zlfhkn_ju�b�^j� 

MijZ\eyxsbfb�\ha^_ckl\byfb�y\eyxlky��kdhjhklv�q_luj_o�iZj�[hj�

lhnhjfmxsbo�fZrbg, jZkiheh`_gguo�ih�e_\hc�b�ijZ\hc�klhjhgZf�nehZl-
\Zggu, l_fi_jZlmjZ� \ujZ[hlhqgh]h� dZgZeZ� kl_deh\Zj_gghc� i_qb, jZkoh^�
ZahlZ, b�\h^hjh^Z�\�\Zggm�gZ�kha^Zgb_�aZsblghc�Zlfhkn_ju��K�ihfhsvx�

we_dljhih^h]j_\Z� b� oheh^bevgbdh\� mijZ\eyxl� l_fi_jZlmjguf� j_`bfhf�

nhjfh\Zgby�e_glu�kl_deZ� 
L_fi_jZlmjZ�kl_deZ�gZ�\uoh^ghf�dhgp_�dhgljhebjm_lky�k�ihfhsvx�

ibjhf_ljZ� 
P_evx�bfblZpbhggh]h�fh^_ebjh\Zgby�ijhp_kkZ�nhjfh\Zgby�e_glu�

y\ey_lky� ZgZeba� \hafh`ghklb� ^Zevg_cr_]h� m\_ebq_gby� dZq_kl\Z� kl_deZ�

ijb f_gvrbo�aZljZlZo�we_dljhwg_j]bb� Ijb�fh^_ebjh\Zgbb�\uihegyebkv�
h]jZgbq_gby, gZdeZ^u\Z_fu_�gZ�ihdZaZl_eb�dZq_kl\Z�kl_deZ� 

    JZklj� JZ�t) ≤���ff,  
         ©A_[jZª� A[�t) ≥ 500 ,  
        JZaghlhesbgghklv� Jl1 ≤ 0,��ff,                                             (4.20) 

  Jl2 ≤ 0,��ff� 
 
Fh^_ebjh\Zgb_� ijhp_kkZ�nhjfh\Zgby� e_glu� kl_deZ� ijh\h^behkv� k�

wdki_jbf_glZevgufb� ^Zggufb, kh[jZggufb� k� ebgbb� EIK–�� \� l_q_gb_�
�����]h^Z��Ijb�fh^_ebjh\Zgbb�bkihevah\Zebkv�j_]j_kkbhggu_�mjZ\g_gby�

�kf��i� 4.2.1 – 4.2.3). 
KjZ\gbl_evgu_� ]jZnbdb� nZdlbq_kdh]h� l_fi_jZlmjgh]h� j_`bfZ� jZ�

[hlu�nehZl-\Zggu�b�j_amevlZlu�fh^_ebjh\Zgby�hlh[jZ`_gu�jbk��������Ba�
]jZnbdh\�\b^gZ�\hafh`ghklv�g_dhlhjh]h�mf_gvr_gby�l_fi_jZlmju�heh\Z�
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\� ijhe_lZo, qlh� iha\hebl� ihemqblv� wdhghfbx� we_dljbq_kdhc� wg_j]bb� gZ�
ih\lhjguc�gZ]j_\�gZ������ 

 
 

Jbk��4.1���L_fi_jZlmjZ�heh\Z�\�ijhe_lZo�nehZl-\Zggu�nZdlbq_kdZy 
b�j_amevlZlu�fh^_ebjh\Zgby� 

 

Dhjj_dpby�j_`bfZ�nehZl-\Zggu�g_�ijb\_^_l�d�mom^r_gbx�dZq_kl\Z�

nhjfm_fhc�e_glu, Z�gZh[hjhl, memqrZlky�klZlbklbq_kdb_�ihdZaZl_eb, qlh�
\b^gh�ba�]jZnbdh\ gZ�jbk��4.15 – 4.18. 

 
Jbk��������JZaghlhesbgghklv�e_glu�kl_deZ�i_j\hc�^heygdb, nZdlbq_kdZy 

b�fh^_evgu_�^Zggu_ 

L_fi_jZlmjZ�\��2-f�ijhe_l_ 

L_fi_jZlmjZ�\�20-f�ijhe_l_ 

f
f
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Jbk��1�����JZaghlhesbgghklv�e_glu�kl_deZ, \lhjZy�^heygdZ, 

^Zggu_�nZdlbq_kdb_�b�j_amevlZlu�fh^_ebjh\Zgby 

 
Jbk��������Hilbq_kdb_�bkdZ`_gby, baf_j_ggu_�ih�f_lh^m��a_[jZ�, 

nZdlbq_kdb_�b�fh^_evgu_�^Zggu_ 

m
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Jbk��������Hilbq_kdb_�bkdZ`_gby, baf_j_ggu_�\�hljZ`_gghf�k\_l_ 

f_lh^hf jZkljZ, nZdlbq_kdb_�b�j_amevlZlu�fh^_ebjh\Zgby� 
 

LZdbf�h[jZahf, ijh\_^_ggh_�bfblZpbhggh_�fh^_ebjh\Zgb_�ijhp_k�
kZ� nhjfh\Zgby� e_glu� kl_deZ� ihdZaZeh� \hafh`ghklv� kgb`_gby� kj_^g_]h�

jZkoh^Z�we_dljhwg_j]bb�gZ�ih\lhjguc�gZ]j_\�gZ��� %.  
AZ�kq_l�hilbfbaZpbb�mijZ\e_gby�l_ieh\uf�j_`bfhf�jZ[hlu�nehZl-

\Zggu�^hklb]Z_lky�mf_gvr_gb_�kj_^g_c�jZaghlhesbgghklb�\ujZ[Zlu\Z_�

fh]h�kl_deZ�k�0,���^h�0,���ff�gZ�i_j\hc�^heygd_, Z�gZ�\lhjhc�^heygd_ – hk�
lZg_lky�gZ�ij_`g_f�mjh\g_�k�\ukhdbfb�ihdZaZl_eyfb� 

MemqrZ_lky�ihdZaZl_ev�jZkljZ�gZ�i_j\hf�mqZkld_, kj_^g__�agZq_gb_�
mf_gvrZ_lky�k��,4 ̂ h��,��ff��Hilbq_kdb_�bkdZ`_gby, baf_j_ggu_�ih�f_lh�
^m�©a_[jZª, hklZxlky gZ�ij_`g_f�\ukhdhf�mjh\g_ 

 

�����KlZlbklbq_kdb_�f_lh^u�\�hj]ZgbaZpbhgghf�mijZ\e_gbb 
dZq_kl\hf�kl_deZ 

<�khhl\_lkl\bb�k�lj_[h\Zgbyfb�klZg^Zjlh\�BKH�k_jbb������hj]Zgb�

aZpby� ZgZebabjm_l� lj_[h\Zgby, hlghkysb_ky� d� ijh^mdpbb, ih^^_j`b\Z_l�
k\yav�k�ihlj_[bl_eyfb�^ey�ihemq_gby�bgnhjfZpbb�h�ijh^mdpbb, ijhoh`�
^_gby�aZijhkh\, dhgljZdlZ�beb�aZdZaZ, \dexqZy�ihijZ\db�� 

   
  f

f
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G_h[oh^bfZy�bgnhjfZpby�fh`_l�^h[u\Zlvky�\�j_amevlZl_�ijh\h^b�

fuo�hijhkh\, h[jZ[hldb�j_deZfZpbc�b�`Zeh[, ihklmiZxsbo�hl�ihlj_[bl_�

e_c��<�k\yab�k�[hevrbf�dhebq_kl\hf�ihlj_[bl_e_c�ijh^mdpbb�b�jZaghh[�

jZab_f�bo lj_[h\Zgbc�\hagbdZ_l�aZ^ZqZ�h[jZ[hldb�kh[jZggh]h�klZlbklbq_�

kdh]h�fZl_jbZeZ�b�\ujZ[hldb�gZ�wlhc�hkgh\_�f_jhijbylbc�ih�memqr_gbx�

dZq_kl\Z� ijh^mdpbb� k� p_evx� gZb[he__� ihegh]h� m^h\e_l\hj_gby� lj_[h\Z�

gbc�ihlj_[bl_e_c�� 

KlZlbklbq_kdbc� ZgZeba�^Zgguo�hijhkguo�ebklh\�beb�`Zeh[�fh`_l�

ijh\h^blvky� c� bkihevah\Zgb_f� fZl_fZlbq_kdbo� f_lh^h\� fgh]hf_jgh]h�

ZgZebaZ, hkgh\Zgguo�gZ�]jmiibjh\d_�koh`bo�h[t_dlh\��D�qbkem�wlbo�f_lh�

^h\�hlghkblky�deZkl_jguc�b�^bkdjbfbgZglguc�ZgZebau�>��@��:gZeba�^Zg�

guo� hijhkguo� ebklh\� beb� `Zeh[� fh`_l� ijh\h^blvky� k� bkihevah\Zgb_f�

deZkl_jgh]h� ZgZebaZ, dhlhjuc� kh^_j`blky� \� dhfivxl_jguo� ijh]jZffZo�

klZlbklbq_kdhc�]jZnbdb, gZijbf_j�Statgraphics Plus��JZkkfhljbf�kmsghklv�

deZkl_jgh]h�ZgZebaZ�\�h[s_c�ihklZgh\d_�aZ^Zqb� 

Imklv�bf__lky�n�h[t_dlh\, dZ`^uc�ba�dhlhjuo�oZjZdl_jbam_lky�gZ�

[hjhf k-ijbagZdh\�� Lj_[m_lky� jZa[blv� wlm� kh\hdmighklv� gZ� h^ghjh^gu_�

]jmiiu� �deZkl_ju��� H[t_dlu� kqblZxlky� h^ghjh^gufb, _keb� jZkklhygb_�

f_`^m�h[t_dlZfb�\�fgh]hf_jghf�ijhkljZgkl\_�ZgZebabjm_fuo�ijbagZdh\�

f_gvr_� g_dhlhjh]h� aZ^Z\Z_fh]h� ihjh]h\h]h� agZq_gby�� JZaebqby� f_`^m�

we_f_glZfb, \oh^ysbfb�\�]jmiim, g_agZqbl_evgu, Z�jZaebqby�f_`^m�]jmi�

iZfb�kms_kl\_ggu� 

Fh^_eb�gZ� hkgh\_� deZkl_jgh]h� ZgZebaZ�iha\heyxl�bkke_^h\Zlv� h^�

ghjh^gu_�ih�hkgh\guf�l_ogbdh-wdhghfbq_kdbf�oZjZdl_jbklbdZf�b�iZjZ�

f_ljZf� ^_yl_evghklb� khpbZevgh-wdhghfbq_kdb_� h[t_dlu� b� ijhp_kku, Z�

lZd`_�kl_i_gv�bo�^_eh\hc�Zdlb\ghklb�� 

<�kl_dhevghf�ijhba\h^kl\_�deZkl_jguc�ZgZeba�fh`_l�bkihevah\Zlv�

ky, djhf_�ZgZebaZ�^Zgguo�hijhkguo�ebkldh\�b�j_deZfZpbc, ^ey�bkke_^h\Z�

gby�gZ^_`ghklb�ihlj_[bl_e_c�kl_deZ�b�ihklZ\sbdh\�kujvy, dZdbf�\g_r�

gbf�hj]ZgbaZpbyf�fh`gh�^h\_jylv�b�l�^� 

<�dZq_kl\_�ijbf_jZ�jZkkfhljbf�bkihevah\Zgb_�deZkl_jgh]h�ZgZebaZ�

^ey�h[h[s_gby�bgnhjfZpbb, kh^_j`Zs_cky�\�hijhkguo�ebklZo�h�dZq_kl\_�
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ihklZ\db�ihebjh\Zggh]h�kl_deZ�ijhba\h^kl\Z H:H�©;hjkdbc�kl_dhevguc�

aZ\h^ª��Hijhkguc�ebkl�bf__l�ke_^mxsmx�nhjfm�� 

LZ[ebpZ���� 

D:Q?KL<H�IHKL:<DB�IHEBJH<:GGH=H�KL?DE: 
IJHBA<H>KL<:�H:H�©;HJKDBC�KL?DHEVGUC�A:<H>ª 
Deb_glBBBBBBBBBBBBBBBBB�=hjh^BBBBBBBBBBBBBBBB�>ZlZ�BBBB______________ 

IhklZ\vl_� ex[hc� agZd� \� yq_cd_, khhl\_lkl\mxs_c�<Zr_c�

hp_gd_ 
 
G_l 

Ijb�

_fe_�

fh 

 
>Z 

DZq_kl\h�h[kem`b\Zgby� 
���Hi_jZlb\ghklv�bkiheg_gby�aZdZaZ 
���Lhqghklv�\uiheg_gby�\k_o�mkeh\bc�^h]h\hjZ 
���Dhfi_l_glghklv�gZrbo�ki_pbZebklh\ 
���Mjh\_gv�ihgbfZgby�<Zrbo�lj_[h\Zgbc 
���MkljZb\Z_l�eb�<Zk�kbkl_fZ�hieZlu 
���Bgnhjfbjh\Zgb_�h�\uiheg_gbb�aZdZaZ 

   

DZq_kl\h�ijh^mdpbb� 
���GZebqb_�[hy�kl_deZ 
���GZebqb_�aZdheh\, s_j[bg 
���GZebqb_�fZlh\uo�iyl_g 
���>_n_dlu�\Zjdb, \ujZ[hldb��imaujb, dZfgb, k\beb�b�l�i�� 
���PZjZibgu, f_oZgbq_kdb_�ih\j_`^_gby�kl_deZ 
���Ih^fhqdZ�kl_deZ 

   

DZq_kl\h�lZju� 
���F_oZgbq_kdb_�ih\j_`^_gby�lZju 
���<uklmiZgb_�]\ha^_c 
���Ih\j_`^_gby��jZaju\��kly`ghc�e_glu 
���JZaju\u�aZsblghc�ie_gdb 
���Ih[mj_gb_�^hkhd�lZju 
���Hlkmlkl\b_�yjeudZ�beb�g_h[oh^bfuo�gZ^ibk_c�gZ�lZj_ 

   

DZq_kl\h�^hklZ\db� 
��� Ijb]h^ghklv� ljZgkihjlgh]h� kj_^kl\Z� ^ey� i_j_\hadb�

kl_deZ 
���Mdjulb_�lZju�hl�hkZ^dh\��l_gl, ie_gdZ� 
��� JZajmr_gb_� beb� \uiZ^_gb_� hihjguo� �jZkihjguo�� we_�

f_glh\ 
���Kf_s_gb_�[ehdh\�kl_deZ�ijb�^\b`_gbb 

   

Ij_^eh`_gby�    
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DZd�\b^gh�ba�lZ[e�����, dZq_kl\h�hp_gb\Z_lky�ih�lj_o[Zeevghc�rdZ�

e_��g_l, ijb_fe_fh, ^Z��>ey�\uiheg_gby�jZkq_lh\�dZq_kl\_gguf�hp_gdZf�

ijbibr_f�mkeh\gu_�qbkeh\u_�dh^u, khhl\_lkl\_ggh��, 3, ���<�jZkkfZljb�

\Z_fhf�kemqZ_�h[t_dlZfb�y\eyxlky�deb_glu, Z�ijbagZdZfb�–�\hijhku�hi�

jhkgh]h� ebklZ�� J_amevlZlu� hijhkZ� i_j_ghkylky� \� k\h^gmx� lZ[ebpm�

�lZ[e� ������>ey�dhgnb^_gpbZevghklb�g_�mdZaZgh�bfy�deb_glZ, Z�lZd`_�^ey�

mijhs_gby� jZkq_lh\� ijb\_^_gu� g_� \k_ ijbagZdb�� IjbagZdb, oZjZdl_jb�

amxsb_�dZq_kl\h�h[kem`b\Zgby, mkeh\gh�ijhgmf_jh\Zgu�qbkeZfb��, 2, ..6 

\�ihjy^d_�bo�ke_^h\Zgby�\�hijhkghf�ebkl_��lZ[e��������:gZeh]bqgZy�gmf_�

jZpby�ijbgylZ�^ey�ijbagZdh\�dZq_kl\Z�ijh^mdpbb�� 

LZ[ebpZ���� 

IhdZaZl_eb�dZq_kl\Z�ihklZ\db�ihebjh\Zggh]h�kl_deZ 

ih�hlau\Zf�ihlj_[bl_e_c 

DZq_kl\h�h[kem`b\Zgby DZq_kl\h�ijh^mdpbb Deb_gl 

1 2 3 4 5 6 1 2 3 4 5 6 

1 4 3 3 4 3 4 4 4 4 3 4 4 

2 4 4 4 4 3 4 4 4 4 3 4 4 

3 3 3 4 3 3 4 2 3 3 3 3 3 

4 3 3 4 3 3 3 2 3 3 3 3 3 

5 3 4 4 4 3 4 4 4 4 4 4 4 

6 2 3 3 3 3 3 2 3 3 3 3 3 

7 4 4 3 4 3 4 3 4 4 3 4 3 

8 4 4 3 4 3 4 3 4 4 3 4 4 

9 4 4 3 4 3 4 3 4 3 3 4 4 

10 4 4 3 4 3 4 3 4 4 4 4 4 
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H[jZ[hlZ\� lZ[ebqgu_� ^Zggu_� �lZ[e�� �����f_lh^hf� deZkl_jgh]h� ZgZ�

ebaZ,�ihemq_gu�^\_�]jmiiu�deb_glh\�k�[ebadbfb�hlau\Zfb�h�dZq_kl\_�ih�
klZ\ey_fh]h�kl_deZ��Wlh�gZ]ey^gh�\b^gh�ba�^_g^h]jZffu��jbk� 4.19). 

D endrogram
N earest N eighbor M ethod,Squared Euclidean
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Jbk��������=jmiibjh\dZ�deb_glh\�ih�[ebahklb�hlau\h\ 
h�dZq_kl\_�ihklZ\ey_fh]h�kl_deZ 

<�i_j\mx�]jmiim� �deZkl_j��\oh^yl�deb_glu�k�mkeh\gufb�dh^h\ufb�

ghf_jZfb��, 8, 9, 10,1, 2, ���JZkklhygb_�\�fgh]hf_jghf�ijhkljZgkl\_�f_`�

^m hp_gdZfb�dZq_kl\Z�kl_deZ, \ukdZaZggufb�deb_glZfb�i_j\hc�]jmiiu, g_�

ij_\urZ_l�mkeh\ghc�\_ebqbgu 6, ����<h�\lhjmx�]jmiim�\oh^yl�deb_glu�k�

dh^h\ufb�ghf_jZfb� �, 4, ���Bo�hlau\u�f_`^m� kh[hc� lZd`_�[ebadb, jZk�

klhygb_� f_`^m� hp_gdZfb� dZq_kl\Z� kl_deZ� g_� ij_\urZ_l� �,��� _^bgbp��         

H^gZdh� hlau\u� deb_glh\� i_j\hc� ]jmiiu� h� dZq_kl\_� kl_deZ� kms_kl\_ggh�

hlebqZxlky�hl�hlau\h\�\lhjhc�]jmiiu��JZkklhygb_�f_`^m�hp_gdZfb�^\mo�

]jmii�deb_glh\�[hevrh_, khklZ\ey_l���,��_^bgbp� 

LZdbf�h[jZahf, deZkl_jguc�ZgZeba�^Zgguo�hijhkguo�ebklh\�iha\h�

ebe�k]jmiibjh\Zlv�deb_glh\�ih�hlau\Zf��j_deZfZpbyf��h�dZq_kl\_�ihklZ\�

ey_fh]h�kl_deZ�b�dhebq_kl\_ggh�hp_gblv�khhlghr_gb_�]jmii�deb_glh\� 

AgZgb_� wlhc� bgnhjfZpbb� iha\hey_l� hl^_em� mijZ\e_gby� dZq_kl\hf�

H:H� ©;hjkdbc�kl_dhevguc� aZ\h^ª�khkj_^hlhqblvky�\�i_j\mx�hq_j_^v�gZ�

bamq_gbb�hijhkguo�ebklh\�deb_glh\�i_j\hc��h^ghjh^ghc��]jmiiu� 
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>ey�jZg`bjh\Zgby�\ukdZau\Zgbc�deb_glh\�h�dZq_kl\_�kl_deZ�b�hi�

j_^_e_gby�i_j\hhq_j_^guo�^_ckl\bc� �f_jhijbylbc��ih�memqr_gbx�dZq_�

kl\Z�g_h[oh^bfh�ijh\_klb� klZlbklbq_kdbc� ZgZeba�bgnhjfZpbb, kh^_j`Z�

s_cky�\�hijhkguo�ebklZo�deb_glh\�i_j\hc�]jmiiu��<�i_j\mx�hq_j_^v�g_�

h[oh^bfh�hp_gblv�l_kghlm�k\yab�f_`^m�\ukdZau\Zgbyfb�deb_glh\�h�dZq_�

kl\_� ijh^mdpbb�� >ey� q_]h� jZkkqblu\Z_lky� fgh`_kl\_gguc� dhwnnbpb_gl�

jZg]h\hc�dhjj_eypbb��dhwnnbpb_gl�dhgdhj^Zpbb��>��@� 

Wlb�jZkq_lu�fh`gh� \uihegblv� k�ihfhsvx� lZ[ebqgh]h�ijhp_kkhjZ�

Excel��Ijb�gZebqbb� k\yaZgguo�jZg]h\, qlh�bf__l�f_klh� \�gZr_f� kemqZ_, 

dhwnnbpb_gl�dhgdhj^Zpbb�\uqbkey_lky�ih�nhjfme_� 

 W = 12⋅S/(m2⋅ (n3 – n) – m⋅ΣTj),  

 Tj = (1/12) ⋅Σ(tj
3 – tj), j = 1, 2, ..m ,                          (4.21) 

 S = Σ(RΣj )
2 – (Σ(RΣj ))

2 /n ,  

]^_� W –�dhwnnbpb_gl�dhgdhj^Zpbb�ijbgbfZ_l�agZq_gby�\�bgl_j\Ze_�>-1;1]; 

m –�dhebq_kl\h�nZdlhjh\��\�gZr_f�ijbf_j_�qbkeh�deb_glh\�\�]jmii_� 

n –�qbkeh�gZ[ex^_gbc, \�gZr_f�kemqZ_�dhebq_kl\h�jZkkfZljb\Z_fuo�

ijbagZdh\� 

Tj –�ihijZ\hqguc�dhwnnbpb_gl, mqblu\Zxsbc�dhebq_kl\h�k\yaguo�

jZg]h\� 

Σ – agZd�kmffbjh\Zgby�ih�bg^_dkm�Zj]mf_glZ� 

tj –�dhebq_kl\h�k\yaguo�jZg]h\�ih�hl^_evguf�ihdZaZl_eyf� 

RΣj –�kmffZ�jZg]h\�\�kljhd_�jZkq_lghc�lZ[ebpu��lZ[e������� 

S –�hldehg_gb_�kmffu�d\Z^jZlh\�jZg]h\�hl�kj_^g_c�d\Z^jZlZ�kmffu�

jZg]h\� 

JZkq_l� agZq_gby� dhwnnbpb_glZ� dhgdhj^Zpbb� ijh\_^_f� ih� hlau\Zf�

k_fb�deb_glh\�i_j\hc�]jmiiu��JZkkfhljbf�hlau\u�h�dZq_kl\_�h[kem`b\Z�

gby�b� dZq_kl\_�ijh^mdpbb��K\_^_f�j_amevlZlu�hlau\h\� \� lZ[e�� �����Ijb�

agZdb�aZdh^bjh\Zgu�^\mfy�pbnjZfb�k�lhqdhc, i_j\Zy�hagZqZ_l�lbi�ijbagZ�



�����KlZlbklbq_kdb_�f_lh^u�\�hj]ZgbaZpbhgghf�mijZ\e_gbb�dZq_kl\hf 183 

dZ� �dZq_kl\h�h[kem`b\Zgby�–� ��b�dZq_kl\h�ijh^mdpbb�– 2), \lhjZy�– dhg�

dj_lguc�\b^�ijbagZdZ��hl���^h���ih�lZ[e�������  

 LZ[ebpZ���� 

JZkq_l�dhwnnbpb_glZ�dhgdhj^Zpbb 

Deb_glu��bo�dh^u�  
IjbagZdb 

7 8 9 10 1 2 5  

1.1 4 4 4 4 4 4 3  

1.2 4 4 4 4 3 4 4  

1.3 3 3 3 3 3 4 4  

1.4 4 4 4 4 4 4 4  

1.5 3 3 3 3 3 3 3  

1.6 4 4 4 4 4 4 4  

2.1 3 3 3 3 4 4 4  

2.2 4 4 4 4 4 4 4  

2.3 4 4 3 4 4 4 4  

2.4 3 3 3 4 4 3 4  

2.5 4 4 4 4 4 4 4  

2.6 3 4 4 4 4 4 4  

Ijh^he`_gb_�lZ[e��4.9 

JZg]b�ijbagZdh\ 

R7 R8 R9 R10 R1 R2 R5 

KmffZ�

kljhd  

�jZg]h\� 

D\Z^jZl�

kmff 

9 8, 5 9 8 8 7, 5 7, 5 57, 5 3306, 25 

9 8, 5 9 8 2 7, 5 7, 5 51, 5 2652, 25 

3 2, 5 3 2 2 7, 5 7, 5 27, 5 756, 25 

9 8, 5 9 8 8 7, 5 7, 5 57, 5 3306, 25 

3 2, 5 3 2 2 1, 5 1, 5 15, 5 240,25 

9 8, 5 9 8 8 7, 5 7, 5 57, 5 3306, 25 

3 2, 5 3 2 8 7, 5 7, 5 33, 5 1122, 25 

9 8, 5 9 8 8 7, 5 7, 5 57, 5 3306, 25 

9 8, 5 3 8 8 7, 5 7, 5 51, 5 2652, 25 

3 2, 5 3 8 8 1, 5 7, 5 33, 5 1122, 25 

9 8, 5 9 8 8 7, 5 7, 5 57, 5 3306, 25 

3 8, 5 9 8 8 7, 5 7, 5 51, 5 2652, 25 

            Blh]h� 552 27729 
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Ihke_�ih^klZgh\db�\��������lZ[ebqguo�^Zgguo, k�mq_lhf�n=12, m=7, 
ihemq_gu�ke_^mxsb_ j_amevlZlu� 

tj=2;  
Tj = (1/12) ⋅Σ(23 – 2)=3, 5 ̂ey j = 1, 2, ..7 ,  
∑Tj=24,5, 
S = 27729 – 5522 /12=2337,  
W = 12⋅2337/(72⋅ (123 – 12) – 7⋅24, 5)=0,33. 
AgZqbfhklv� jZkq_lgh]h� dhwnnbpb_glZ� dhgdhj^Zpbb�ijh\_jy_lky�gZ�

hkgh\_�χ2-djbl_jby�IbjkhgZ� 

χ2 = 12⋅S/(m⋅n⋅ (n – 1) – ΣTj/(n – 1)) = 

= 12⋅2337/(7⋅12⋅ (12 – 1) – 24, 5/(12 – 1)) = 30,4.               (4.22) 

JZkq_lgh_�agZq_gb_ χ2 = 30,��[hevr_�djblbq_kdh]h�χ2 dj = 19,7, \u�
[jZggh]h�ba�lZ[ebpu�jZkij_^_e_gby�IbjkhgZ�>��@�^ey�mjh\gy�agZqbfhklb�

α=0,���b�qbkeZ�kl_i_g_c�k\h[h^u�ν = n –��� �����Ihemq_ggh_�khhlghr_gb_�

k\b^_l_evkl\m_l�h�kbevghc�k\yab�f_`^m�hp_gdZfb�dZq_kl\Z�kl_deZ, \ukdZ�
aZggufb�deb_glZfb�i_j\hc�ZgZebabjm_fhc�]jmiiu�� 

>Zggu_�]jZnu�©KmffZ�kljhd�jZg]h\ª�lZ[e������iha\heyxl�h[h[sblv�

\ukdZau\Zgby� deb_glh\� h� dZq_kl\_� ihklZ\ey_fhc� ijh^mdpbb� b� ihemqblv�

blh]h\uc�jZg`bjh\Zgguc�jy^�����, 1.3, 2.1, 2, 4, b�l�^�� 
Ba�ijbf_jZ�ke_^m_l, qlh�gZb[hevrZy�g_m^h\e_l\hj_gghklv�ihlj_[b�

l_e_c k\yaZgZ� k� ijbagZdhf� ���� g_� \� iheghc�f_j_� m^h\e_l\hjy_l� kms_kl�

\mxsZy� kbkl_fZ� hieZlu� aZ� ijh^mdpbx, aZl_f� ����–� dhfi_l_glghklv� ki_�
pbZebklh\� aZ\h^Z� b� l�^�� Ihemq_ggZy� bgnhjfZpby� hjb_glbjm_l� aZ\h^� gZ�

^Zevg_cr__�kh\_jr_gkl\h\Zgb_�kbkl_fu�hieZlu�b�h[mq_gby�ki_pbZebklh\�

aZ\h^Z�b�l�^�� 
<� khhl\_lkl\bb� k� lj_[h\Zgbyfb BKH� hj]ZgbaZpby� ij_^ijbgbfZ_l�

dhjj_dlbjmxsb_�^_ckl\by�k�p_evx�mkljZg_gby�ijbqbg�g_khhl\_lkl\bc�^ey�

ij_^mij_`^_gby� ih\lhjgh]h� bo� \hagbdgh\_gby� Dhjj_dlbjmxsb_� ^_ckl�

\by�fh]ml�[ulv�k\yaZgu�k�ijh\_^_gb_f�hj]ZgbaZpbhgguo�eb[h�wdhghfbq_�

kdbo, l_ogbq_kdbo�b�l_ogheh]bq_kdbo�f_jhijbylbc��Ihke_�bo�j_ZebaZpbb�
ZgZebabjm_lky� j_amevlZlb\ghklv� ij_^ijbgyluo� dhjj_dlbjmxsbo� ^_ckl�

\bc�� 
LZdhc�ZgZeba�fh`gh�ijh\h^blv�k�bkihevah\Zgb_f�f_lh^h\�klZlbklb�

q_kdhc� hp_gdb� k\yab� y\e_gbc, g_�bf_xsbo� dhebq_kl\_gghc� hp_gdb� >��@��
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Ijb� wlhf� hp_gdm� dZq_kl\Z� ijh^mdpbb, \uklZ\ey_fmx� deb_glZfb, fh`gh�
jZkkfZljb\Zlv� dZd� dZq_kl\_gguc� ijbagZd, oZjZdl_jbam_fuc� agZq_gbyfb�
©G_lª, ©Ijb_fe_fhª, ©>Zª��<lhjhc, dZq_kl\_gguc�ijbagZd, oZjZdl_jbam_l�
\uiheg_ggu_� dhjj_dlbjmxsb_� ^_ckl\by, dhlhju_� bf_xl� ^\Z� Zevl_jgZ�
lb\guc�agZq_gby�–�©<uiheg_ghª�b�©G_�\uiheg_ghª��L_kghlm�k\yab�f_`^m�
dZq_kl\_ggufb� ijbagZdZfb� fh`gh� hp_gb\Zlv� dhebq_kl\_ggh� gZ� hkgh\_�

jZkq_lZ� b� ZgZebaZ� dhwnnbpb_glh\� \aZbfghc� khijy`_gghklb� IbjkhgZ� b�

Qmijh\Z� 
Dhwnnbpb_gl�IbjkhgZ�jZkkqblu\Z_lky�ih�nhjfmeZf� 

 Di = √ ϕ2/(1 + ϕ2) ,  

 1 + ϕ2 = Σ(Σ (nxy
2/nx))/nx),                                (4.23) 

]^_� ϕ2 –�ihdZaZl_ev�\aZbfghc�khijy`_gghklb� 
JZkq_l� dhwnnbpb_glZ� \aZbfghc� khijy`_gghklb� ijh\h^blky� \� lZ[�

ebqghf�ijhp_kkhj_�Excel�k�bkihevah\Zgb_f�ke_^mxs_c�nhjfu��lZ[e������� 
LZ[ebpZ����� 

LZ[ebpZ�^ey�jZkq_lZ�dhwnnbpb_glZ�\aZbfghc�khijy`_gghklb 

Hp_gdZ�dZq_kl\Z�kl_deZ                          Y  
X G_l Ijb_fe_fh >Z <k_]h 
Dhjj_dlbjmxs__�

^_ckl\b_ 
\uiheg_gh 

 
nxy11 

 
nxy12 

 
nxy13 

 
nx1 

 
g_�\uiheg_gh nxy21 nxy22 nxy23 nx2 

Blh]h ny1 ny2 ny3 n 
 

<� dZq_kl\_� ijbf_jZ� jZkkfhljbf� hp_gdm� wnn_dlb\ghklb� \uiheg_g�

guo� ^_ckl\bc� �hj]ZgbaZpbhgguo� f_jhijbylbc�� ih� kh\_jr_gkl\h\Zgbx�

kbkl_fu�hieZlu�aZ�ihklZ\e_ggmx�ijh^mdpbx��WlZ�bgnhjfZpby�^h[u\Z_l�

ky�ba�ih\lhjgh]h�hijhkZ, ijh\h^bfh]h�ihke_�bkl_q_gby�g_dhlhjh]h�\j_f_�
gb� ihke_� \g_^j_gby� ^_ckl\bc� ih� kh\_jr_gkl\h\Zgbx� kbkl_fu� hieZlu�         
<� i_j\mx� kljhdm� lZ[e�� ����� aZghkylky� hl\_lu� \k_o� deb_glh\� gZ� \hijhk�

©MkljZb\Z_l�eb�<Zk� kbkl_fZ�hieZlu"ª� �^Zggu_�g_�j_Zevgu_���<h�\lhjmx�

kljhdm� aZghkylky� k\_^_gby� ba� ij_^u^ms_]h� hijhkZ, ihemq_ggu_� ^h� \g_�
^j_gby�dhjj_dlbjmxsbo�^_ckl\bc�ih�kh\_jr_gkl\h\Zgbx�kbkl_fu�hieZ�

lu��kf��lZ[e� 4.8).  



=eZ\Z����KlZlbklbq_kdb_�f_lh^u�mijZ\e_gby�dZq_kl\hf 186 

LZ[ebpZ���11 

LZ[ebpZ�^ey�jZkq_lZ�dhwnnbpb_glZ�\aZbfghc�khijy`_gghklb�IbjkhgZ 

MkljZb\Z_l�eb�<Zk�kbkl_fZ�hieZlu"                                                         

                                                          Y 

       X 
G_l Ijb_f�

e_fh 

>Z <k_]h 

Dhjj_dlbjmxs__�^_ckl\b_� 

�\uiheg_gh 

 

2 

 

4 

 

29 

 

35 

g_�\uiheg_gh 0 10 0 10 

Blh]h� 2 14 29 45 

JZkkqblZ_f�dhwnnbpb_gl�\aZbfghc�khijy`_gghklb�IbjkhgZ� 

 

 

 

 ϕ2 = 1, 63 – 1 = 0,63, Di = √ 0,63/1, 63 = 0,62. 

Q_f� [eb`_� jZkq_lgZy� \_ebqbgZ� Di� d� _^bgbp_, l_f� k\yav� l_kg__��         

<�jZkkfZljb\Z_fhf�ijbf_j_�k\yav�kms_kl\_ggZy, ihwlhfm�fh`gh�k^_eZlv�

\u\h^�h� lhf, qlh�dhjj_dlbjmxsb_�^_ckl\by�ih� kh\_jr_gkl\h\Zgbx� kbk�

l_fu�hieZlu�m^h\e_l\hjyxl�[hevrbgkl\h�deb_glh\� 

<�l_o�kemqZyo, dh]^Z�j_amevlZlu�dhjj_dlbjmxsbo�^_ckl\bc�hp_gb�

\Zxlky� dhebq_kl\_ggufb� ihdZaZl_eyfb, ZgZeba� j_amevlZlb\ghklb�fh`gh�

ijh\h^blv, bkihevamy�klZlbklbq_kdb_�f_lh^u�ijh\_jdb�]bihl_a�h�kj_^gbo�

b� ^bki_jkbb, Z� lZd`_� ijbf_gylv� f_lh^u� ^bki_jkbhggh]h� ZgZebaZ� >��@��

JZkkfhljbf�^_ckl\by�ih�dhjj_dpbb�ijhp_kkZ�ijhba\h^kl\Z�kl_deZ, ijb\h�

^ysb_�d�memqr_gbx�ihdZaZl_e_c�dZq_kl\Z�ijh^mdpbb, lZdbo�dZd�ihjhdb�\�

\ujZ[Zlu\Z_fhf�kl_de_, m^_evguc�jZkoh^�]ZaZ�gZ�\_^_gb_�ijhp_kkZ�b�l�^��

Ijh\_^_f� kjZ\gbl_evguc� ZgZeba� jZ[hlu� l_ogheh]bq_kdhc� ebgbb�EIK–2 

ih� ihdZaZl_ex� m^_evgh]h� jZkoh^Z� l_ieZ� gZ� kl_deh\Zj_gb_� ^h� oheh^gh]h�

j_fhglZ�ebgbb�ih�^Zgguf� �����]h^Z�b�ihke_�oheh^gh]h�j_fhglZ�ih�^Zg�

guf� �����]h^Z��>ey�ZgZebaZ�\hkihevam_fky�f_lh^hf�klZlbklbdb – ijZ\b�

ehf�keh`_gby�^bki_jkbc�>��@�� 

Kj_^g_f_kyqgu_�ihdZaZl_eb�ih�m^_evghfm�jZkoh^m�l_ieZ�gZ�kl_deh�

\Zj_gb_�aZibku\Zxlky�\�lZ[e�������\�\b^_�ZgZeblbq_kdbo�]jmiibjh\hd� 

,63,1
10

29/014/102/0
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29/2914/42/
1

2222

=+++++ϕ+
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LZ[ebpZ����� 

M^_evguc�jZkoh^�l_ieZ�gZ�kl_deh\Zj_gb_�gZ�ebgbb�EIK–2 
^h�b�ihke_�oheh^gh]h�j_fhglZ� 

1998�]� 2002�]� F_kypu 

M^��jZkoh^, 
^h�j_fhglZ, 
ddZe�d], g1i 

(g1i – g1)
2 M^��jZkoh^, 

ihke_�j_fhglZ, 
ddZe�d], g2i 

(g2i –g2)
2 

Yg\Zjv 2113, 2 57360,25 1541, 45 8, 48 

N_\jZev 1872, 4 0,09 1590,58 2708, 5 

FZjl 1910,6 1436, 41 1583, 61 2031, 57 

:ij_ev 1900,2 756, 25 1556, 55 324, 47 

FZc 1883, 0 106, 1 1536, 88 2, 74 

Bxgv 1879, 1 40,96 1535, 05 12, 16 

Bxev 1842, 8 894 1545, 79 52, 6 

:\]mkl 1800,5 5212, 84 1514, 21 591, 8 

K_gly[jv 1825, 6 2218, 41 1479, 55 3479, 47 

Hdly[jv 1816.1 3203, 56 1494, 85 1908, 55 

Ghy[jv 1812, 4 3636, 1 1543, 83 28, 0158 

>_dZ[jv 1816, 0 3214, 89 1540,09 2, 4118 

Kj_^g__�     
f_kyqgh_ 

g1=1872, 7 σ1
2=6506, 65 g2=1538,54 σ2

2=929,23 

 
<�blh]h\hc�kljhd_�aZibkZgu�jZkq_lgu_�agZq_gby�kj_^g_]h�m^_evgh]h�

jZkoh^Z�l_ieZ�gZ�kl_deh\Zj_gb_�g1, g2 b�hp_gdb�^bki_jkbb�σ1
2 , σ2

2 
ih�]h^Zf�

jZ[hlu�ebgbb�EIK–2. 
Hij_^_ey_f�kj_^gbc�m^_evguc�jZkoh^�l_ieZ�aZ�^\Z�]h^Z�jZ[hlu�eb�

gbb� 
 gkj = (g1⋅n1 + g2⋅n2)/(n1 + n2) =                            (4.24) 

= (1872, 7⋅12 + 1538, 54⋅12)/(12+12) = 1705, ��ddZe�d]� 

Kj_^gyy�\a\_r_ggZy�ba�]h^h\uo�^bki_jkbc�jZ\gZ� 

σkj
2 =(σ1

2⋅n1 + σ2
2⋅n2)/(n1 + n2) =                             (4.25) 

(6506, 65⋅12+929, 23⋅12)/(12+12) = 3717, 9. 

AZl_f�jZkkqblu\Z_f�f_`]h^h\mx�^bki_jkbx� 

 σ1-2
2 = ((g1- gkj)

2 ⋅n1+ (g2 – gkj)
2⋅ n2) / (n1 + n2) =                 (4.26) 

 ((1872, 7- 1705, 6)2 ⋅12+ (1538, 54 – 1705, 6)2 ⋅12)/(12+12) = 27915,7.
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LZdbf� h[jZahf, h[sZy� ^bki_jkby� ih� ijZ\bem� keh`_gby� ^bki_jkbc�

jZ\gZ�kmff_� 
 σ2 = σkj

2 + σ1-2
2 = 3717, 9 + 27915, 7 = 31633,6.              (4.27) 

Ijh\_jbf� ihemq_ggu_� j_amevlZlu, \uqbkeb\� h[smx� ^bki_jkbx�

h[uqguf�kihkh[hf� 
 σ2 = ΣΣ(gji – gkj)2 /(n1 + n2).                               (4.28) 

Ihke_�ih^klZgh\db�^Zgguo�ihemqbeb�σ2 = 31647,3, jZkoh`^_gb_�jZk�
q_lh\�g_�ij_\urZ_l�0,05 %, qlh�\iheg_�^himklbfh� 

GZ�hkgh\Zgbb�ijZ\beZ�keh`_gby�^bki_jkbc�fh`gh�hij_^_eblv�ihdZ�

aZl_ev� l_kghlu� k\yab� f_`^m� nZdlhjguf ijbagZdhf� �\� jZkkfZljb\Z_fhf�
ijbf_j_� wlh�^_ckl\by�ih�oheh^ghfm�j_fhglm�ebgbb�EIK–2) b�j_amevlZ�
lb\guf�ijbagZdhf� �baf_g_gb_f� m^_evgh]h� jZkoh^Z� l_ieZ�gZ� kl_deh\Zj_�

gb_��� Wlhl� ihdZaZl_ev� gZau\Z_lky� wfibjbq_kdbf� dhjj_eypbhgguf� hlgh�

r_gb_f��JZkkqblu\Z_lky�ih�nhjfme_� 

η = √ σ1-2
2 /σ2 .                                          (4.29) 

>ey�gZr_]h�ijbf_jZ�wfibjbq_kdh_�dhjj_eypbhggh_�hlghr_gb_�jZ\gh� 

 η = √ 27915, 7 /31647, 3 = 0,94. 

<_ebqbgZ�0,���oZjZdl_jbam_l�kms_kl\_ggmx�k\yav�f_`^m�nZdlhjguf�

b� j_amevlZlb\guf� ijbagZdZfb�� Wlh� iha\hey_l� km^blv� h[� wnn_dlb\ghklb�

ijh\_^_gguo�^_ckl\bc�ih�oheh^ghfm�j_fhglm�ebgbb�EIK–2. 
 

AZdexq_gb_ 

<�fhgh]jZnbb�baeh`_gu�hkgh\u�ihkljh_gby�kbkl_fu�f_g_^`f_glZ�

dZq_kl\Z�ijb�ijhba\h^kl\_�ebklh\h]h�kl_deZ�\�khhl\_lkl\bb�k�lj_[h\Zgby�

fb�klZg^Zjlh\�BKH�k_jbb�������JZkkfhlj_g�ijhp_kkguc�ih^oh^�d�kbkl_f_�

f_g_^`f_glZ� dZq_kl\Z�� IhdZaZgZ� wnn_dlb\ghklv� ijbf_g_gby IDEF0-
f_lh^heh]bb�^ey�hibkZgby�kbkl_fu�� 

>hklZlhqgh�ih^jh[gh�jZkkfhlj_gu�hkh[_gghklb�ijbf_g_gby�klZlb�

klbq_kdbo�f_lh^h\�ijb�dhgljhe_�dZq_kl\Z�fZl_jbZeh\, kujvy�b�ijh^mdpbb, 
hp_gd_�lhqghklb�b�klZ[bevghklb�l_ogheh]bq_kdbo�ijhp_kkh\�ijhba\h^kl\Z�  

BaeZ]Z_fuc� fZl_jbZe� beexkljbjh\Zg� ijbf_jZfb� bkihevah\Zgby�

klZlbklbq_kdbo�f_lh^h\�^ey�ZgZebaZ, j_]mebjh\Zgby�b�mijZ\e_gby�dZq_kl�
\hf�\ujZ[Zlu\Z_fh]h�kl_deZ� 

Hkh[h_� f_klh� \� fhgh]jZnbb� m^_e_gh� ijbf_g_gbx� bfblZpbhggh]h�

fh^_ebjh\Zgby� ^ey� kh\_jr_gkl\h\Zgby� mijZ\e_gby� ijhp_kkhf
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ijhba\h^kl\Z� kl_deZ�� Hibku\Zxlky� Ze]hjblfu� mijZ\e_gby� ijhp_kkZfb, 
ijhl_dZxsbfb�\�hkgh\ghf�l_ogheh]bq_kdhf�h[hjm^h\Zgbb��JZkkfZljb\Z�

xlky� hkh[_gghklb� ijbf_g_gb_� klZlbklbq_kdbo� f_lh^h\� \� hj]ZgbaZpbhg�

ghf�mijZ\e_gbb�dZq_kl\hf�kl_deZ� 
Fu� ihklZjZebkv� ^Zlv� h[s__� ij_^klZ\e_gb_� h[� mijZ\e_gbb� dZq_kl�

\hf�ijh^mdpbb, klZg^ZjlbaZpbb�\�mijZ\e_gbb�dZq_kl\hf�gZ�ijbf_j_�ijh�
ba\h^kl\Z�ebklh\h]h�kl_deZ�nehZl-kihkh[hf, h[jZlb\�ijb� wlhf�\gbfZgb_�
gZ�^hklb`_gby�gZmdb�b�ijZdlbdb�\�^Zgghc�h[eZklb�� 

:\lhju�fhgh]jZnbb�g_�ij_l_g^mxl�gZ�iheghlm�baeh`_gby�\k_o�\h�

ijhkh\�mijZ\e_gby�dZq_kl\hf�ebklh\h]h�kl_deZ��JZa\blb_�kbkl_f�dZq_kl\Z�

–� ijhp_kk� ^hklZlhqgh� ^bgZfbqguc��Ihkl_i_ggh� ijhbkoh^bl� gZdhie_gb_�
hiulZ�ih�kh\_jr_gkl\h\Zgbx�kbkl_f�dZq_kl\Z�\�kl_dhevghf�ijhba\h^kl\_, 
qlh�g_khfg_ggh�gZc^_l�hljZ`_gb_�\�ihke_^mxsbo�jZ[hlZo�Z\lhjh\�b�^jm�

]bo�ki_pbZebklh\� 
G_h[oh^bfh�hlf_lblv, qlh�ij_^eZ]Z_fZy�qblZl_eyf�\ lZdhf�baeh`_�

gbb�fhgh]jZnby�ih�kbkl_fZf�f_g_^`f_glZ�dZq_kl\Z�y\ey_lky�ibhg_jkdhc�

\�kl_dhevghc�hljZkeb��:\lhju�\ujZ`Zxl�m\_j_gghklv, qlh�dgb]Z�[m^_l�ih�
e_aghc�jZ[hlgbdZf�kl_dhevguo�ijhba\h^kl\, Z�lZd`_�ki_pbZebklZf�^jm]bo�
hljZke_c, aZgbfZxsboky�\hijhkZfb�ijh_dlbjh\Zgby�kbkl_f�f_g_^`f_glZ�

dZq_kl\Z�  
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4. MijZ\e_gb_� dZq_kl\hf� ijh^mdpbb�� Mq_[�� ihkh[b_� �� Ih^� j_^��

G�B��Gh\bpdh]h��–�F���HHH�©Gh\h_�agZgb_ª, 2002. –�����k� 
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[h\Zgby��F���=hkklZg^Zjl�Jhkkbb� – 20 k� 
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7. ISO� ������ F_`^mgZjh^guc� klZg^Zjl�� MijZ\e_gb_� dZq_kl\hf            
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F���<ukr��rd���������–�����k� 
����NZg^_jebd�F��Ihjhdb�kl_deZ� – F���=hkkljhcba^Zl, 1964. 
����:g^jxobgZ�L�>�, b�^j��Baf_g_gb_�iehlghklb�ebklh\h]h�kl_deZ�\�
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����Khebgh\�<�N�, Ih\bldh\�=�N�, DZiebgZ�L�<��L_jfhf_oZgbq_kdb_�

k\hckl\Z�kbebdZlgh]h�kl_deZ�\�aZ\bkbfhklb�hl�khhlghr_gby�rbolu�b�[hy��� 
Kl_deh�b�d_jZfbdZ� – 1991. – � 11. – K��� – 3. 

����Khebgh\�<�N�, DZiebgZ�L�<�, =hjhoh\kdbc�:�<��<aZbfhk\yav�l_j�
fhf_oZgbq_kdbo� k\hckl\� ebklh\h]h� kbebdZlgh]h� kl_deZ� hl� iZjZf_ljh\�

nhjfh\Zgby����Kl_deh�b�d_jZfbdZ� – 1992. – � 5. – K��� – 8. 
����JZ_\kdZy�?�B�, :jlZfhgh\Z�=�B��b�^j��GZijZ\e_gby�hilbfbaZpbb�

khklZ\h\�ebklh\uo�l_jfbq_kdb�ihebjh\Zgguo�kl_dhe����Kl_deh�b�d_jZfbdZ��– 
1991. – � 5. – K��� – 5. 

����Khebgh\�<�N�, DZiebgZ�L�<�, =hjhoh\kdbc�:�<��KhklZ\�aZsblghc�

Zlfhkn_ju� b� \h^hklhcdhklv� ih\_joghklb� kbebdZlgh]h� kl_deZ� ��� Kl_deh�     
b�d_jZfbdZ� – 1991. – � 12. – K��� – 3. 

����LudZqbgkdbc�B�>��Ijh_dlbjh\Zgb_�b� kbgl_a� kl_dhe�b� kblZeeh\�       
k�aZ^Zggufb�k\hckl\Zfb� – F���Kljhcba^Zl, 1977. – ����k� 
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����LudZqbgkdbc�B�>�, Lj_[mr_gdh�E�:�, KhjhdbgZ�:�?��JZkq_l�kh�
klZ\Z�kl_deZ�\�aZ\bkbfhklb�hl�dhfie_dkZ�_]h�k\hckl\����Kl_deh�b�d_jZfbdZ� – 
1985. – � 11. – K���� – 13. 

����:\lhfZlbaZpby�mijZ\e_gby�jZkdjh_f, j_adhc�b�dhgljhev�dZq_kl\Z�
ebklh\h]h�kl_deZ����H[ahjgZy�bgnhjfZpby� – F���<GBBWKF, 1974.  

����F_lh^bq_kdb_�fZl_jbZeu�^ey�kemrZl_e_c�k_fbgZjZ��©Kh\j_f_g�

guc�f_g_^`f_gl�dZq_kl\Z��Kbkl_fu�f_g_^`f_glZ�dZq_kl\Z�gZ�hkgh\_�fh�

^_eb� BKH� ���������ª� �^ey� ki_pbZebklh\� ij_^ijbylbc��� <_jkby�

09.08.2002 ]��Jhkkbckdbc�fhjkdhc�j_]bklj�km^hoh^kl\Z� 
����BKH�����������Kbkl_fu�f_g_^`f_glZ�dZq_kl\Z�–�Hkgh\gu_�ih�

eh`_gby�b�l_jfbgheh]bb� 
����BKH������������Kbkl_fu�f_g_^`f_glZ�dZq_kl\Z�–�Lj_[h\Zgby� 
����BKH� �����������Kbkl_fu�f_g_^`f_glZ�dZq_kl\Z�–�Jmdh\h^kl\h�

ih�memqr_gbx� 
���� =HKL� J�BKH� ����-������ Kbkl_fu� f_g_^`f_glZ� dZq_kl\Z��Hk�

gh\gu_�iheh`_gby�b�keh\Zjv��F���=hkklZg^Zjl�Jhkkbb� 
����=HKL�J�BKH�����-������Kbkl_fu�f_g_^`f_glZ�dZq_kl\Z��J_dh�

f_g^Zpbb�ih�memqr_gbx�^_yl_evghklb��F���=hkklZg^Zjl�Jhkkbb� 
����BKH�������– 96��Kbkl_fu�mijZ\e_gby�hdjm`Zxs_c�kj_^hc��Lj_�

[h\Zgby�b�jmdh\h^kl\h�ih�ijbf_g_gbx� 
����=HKL�J�BKH�����-1 – ����Jmdh\h^ysb_� mdZaZgby� ih� ijh\_jd_�

kbkl_f�dZq_kl\Z��QZklv����Ijh\_jdZ��F���=hkklZg^Zjl�Jhkkbb� 
����=HKL�J�BKH�����-2 – ����Jmdh\h^ysb_� mdZaZgby� ih� ijh\_jd_�

kbkl_f� dZq_kl\Z�� Q� ��� D\ZebnbdZpbhggu_� djbl_jbb� ^ey� wdki_jlh\� –
Zm^blhjh\�ih�ijh\_jd_�kbkl_f�dZq_kl\Z��F���=hkklZg^Zjl�Jhkkbb� 

����=HKL�J�BKH�����-3 – ����Jmdh\h^ysb_� mdZaZgby� ih� ijh\_jd_�

kbkl_f�dZq_kl\Z��Q����F_g_^`f_gl�ijh]jZffu�ijh\_jhd��F���=hkklZg^Zjl�

Jhkkbb� 
����=HKL J BKH�������–�����Kbkl_fu�mijZ\e_gby�hdjm`Zxs_c�kj_�

^hc��Lj_[h\Zgby�b�jmdh\h^kl\h�ih�ijbf_g_gbx��F���=hkklZg^Zjl�Jhkkbb� 
����=HKL J BKH�������–�����Kbkl_fu�mijZ\e_gby�hdjm`Zxs_c�kj_�

^hc��H[sb_�jmdh\h^ysb_�mdZaZgby�ih�ijbgpbiZf, kbkl_fZf�b�kj_^kl\Zf�
h[_ki_q_gby�nmgdpbhgbjh\Zgby��F���=hkklZg^Zjl�Jhkkbb� 

����FZdZjh\�J�B�, Ohjhr_\Z�?�J�, Ihih\�X�F�, LZj[__\�<�<��Fh^_eb�

kbkl_fu�f_g_^`f_glZ�dZq_kl\Z�ijhba\h^kl\Z�ihebjh\Zggh]h�kl_deZ��>Zg�

gu_, bgnhjfZpby�b�bo�h[jZ[hldZ����K[��gZmq��kl��F���=hjyqZy�ebgby�–�L_e_�
dhf, 2002, – K����-134. 
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����Kbkl_fu�dZq_kl\Z��– CALS.ru, 2002. 
����LZj[__\�<�<�, R_i_e_\�>�G�, ;mlgydh\�:�B�, P_i_e_\Z�L�=��Ijh�
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