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<klmi. Kl\hj_ggy�m���-o�jhdZo�^\Z^pylh]h�klhe�lly�ki�\jh[�l-
gbdZfb� 1gklblmlm�em[¶ygbo�dmevlmj�G::G�MdjZ�gb�[_agZjdhlbqgbo�
khjl�\�ijhfbkeh\bo� dhghi_ev�^ha\hebeh�ih\_jgmlb�p�ggm�k�evkv-
dh]hkih^Zjkvdm�dmevlmjm�m�k\�lh\_�\bjh[gbpl\h�[1]. P_�h[mfh\beh�
Zdlb\g_� \ijh\Z^`_ggy� m� dhghieyjkl\h� �� kmf�`g�� ]Zema�� �ggh\Z-
p�cgbo l_ogheh]�c� \bjhsm\Zggy�� a[bjZggy� lZ� i_j_jh[db dhgh-
ieygh��kbjh\bgb� 

1gklblmlhf�em[¶ygbo�dmevlmj�G::G�jhajh[e_gh�j_kmjkhhsZ^-
g��l_ogheh]���a[bjZggy�ijhfbkeh\bo�dhghi_ev��sh��jmglmxlvky�gZ�
\bdhjbklZgg�� \bkhdhijh^mdlb\gh�� k�evkvdh]hkih^Zjkvdh�� l_og�db�
aZ]Zevgh]h�ijbagZq_ggy�[2]��2o�\ijh\Z^`_ggy�lZ�\bdhjbklZggy�^ha-
\hey}� kdhjhlblb� _g_j]_lbqg�� aZljZlb�� i�^\bsblb� yd�klv� ijh^mdp���
lZ�agbablb����kh[�\Zjl�klv� 

GZijyfb� aZklhkm\Zggy� dhghieygh�� kbjh\bgb gZ� kvh]h^g�� \�
j�agbo�djZ�gZo�^hkblv�rbjhd���>ey�MdjZ�gb�[�evr�ljZ^bp�cgbf�[meh�
aZklhkm\Zggy� \hehdgZ� dhghi_ev� m� l_dklbevghfm� gZijyf��� Ze_� \�
jZfdZo�jhajh[e_gh�� \� 1ED�G::G� l_ogheh]��� [3] ch]h�fh`gZ� \bdh-
jbklh\m\Zlb� yd� ^ey� \bjh[gbpl\Z� djmq_gbo� \bjh[�\�� lZd� �� ^ey�
\bjh[gbpl\Z�j�agh]h�ki_dljm�_dheh]�qgh�qbklbo�fZl_j�Ze�\�� 

M� ijhp_k�� i_j\bggh�� i_j_jh[db� dhghieygh�� kbjh\bgb� h^_j-
`mxlv� ^\Z� hkgh\gbo� \b^m� ijh^mdp��� ± \hehdgh� lZ� dhkljbpy�� yd��
fZxlv�rbjhdm�kn_jm�\bdhjbklZggy��Ih]eb[e_gZ�i_j_jh[dZ�dhgh-
ie_ijh^mdp��� ^ha\hey}� h^_j`m\Zlb� ^h^Zldh\�� \b^b� ijh^mdp���� yd��
\k_�[�evr�Zdlb\gh�\bdhjbklh\mxlv�\�[m^�\gbpl\���f_[e_[m^m\Zgg���
^baZcg��lhsh��]heh\gbf�qbghf�fZebfb���k_j_^g�fb�\bjh[gbdZfb� 

KmqZkg�� l_g^_gp���^hljbfZggy� a^hjh\h]h�kihkh[m�`blly�^bd-
lmxlv� g_h[o�^g�klv� kl\hj_ggy� gh\bo� ijh^mdl�\� oZjqm\Zggy� a�
i�^\bs_ghx�[�heh]�qghx�c�n�a�heh]�qghx�p�gg�klx��<Z`eb\m�jhev�m�
^Zghfm�\biZ^dm�\�^�]jZxlv�_dheh]�qgh�qbkl��ijh^mdlb��h^_j`Zg��\�
j_amevlZl�� i_j_jh[db� gZk�ggy� dhghi_ev�� <hgh� }� kbjh\bghx� ^ey�
\_ebdh��d�evdhkl��\b^�\�oZjqh\bo�ijh^mdl�\�lZ�dhkf_lbqgbo�aZkh[�\��
Jharbj_ggy� kn_j� \bdhjbklZggy� ijh^mdp���� h^_j`Zgh�� a� gZk�ggy�
dhghi_ev��h[mfh\ex}lvky�ch]h�p�ggbfb�\eZklb\hklyfb� 
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Kvh]h^g�� fh`eb\h� mki�rgh� \_klb� ^hklZlgvh� ijb\Z[eb\bc�
[�ag_k�a \bjh[gbpl\Z�iZeb\Z�a�dhghie_kbjh\bgb��Ke�^�iZf¶ylZlb, 
sh�lZd��\b^b�iZeb\Z��a�\�^gh\ex\Zgbo�^`_j_e�_g_j]����f�g�fZevgh�
\ieb\Zxlv�gZ�_dheh]�qgbc�klZg�gZ\dhebrgvh]h�k_j_^h\bsZ�\�ih-
j�\gygg��a�\bdhjbklZggyf�\m]�eey��lhjnm��j�^dh]h�iZeb\Z��lhfm�sh�
\bdb^b�rd�^eb\bo�j_qh\bg�\�ijh^mdlZo�a]hjZggy��hdkb^b�\m]e_px���
Zahlm��ijb�kiZex\Zgg��dhghi_ev�\�kmqZkgbo�dhleZo�}�f�g�fZevgbfb�
�\�^kmlg�� nZdlhjb� n�abqgh]h� �� o�f�qgh]h� g_^hkiZex\Zggy��� KZfZ�
aheZ�fh`_�\bdhjbklh\m\Zlbkv�yd�dhfie_dkg_�^h[jb\h��lhfm�sh�g_�
fZ}�\�k\h}fm�kdeZ^��^hf�rd�\�rd�^eb\bo�o�f�qgbo�j_qh\bg�[4]. 

GZijyfb�\bdhjbklZggy�dhghieygh��kbjh\bgb 
OZjqh\bc�gZijyf�aZklhkm\Zggy�gZk�ggy�dhghi_ev 
Ki_dlj�\bdhjbklZggy�ijh^mdl�\�i_j_jh[db�dhghieygh]h�gZk�g-

gy� \� k\�lh\�c� _dhghf�p�� klj�fdh jharbjx}lvky�� jhajh[eyxlvky�
�ggh\Zp�cg�� l_ogheh]��� \bjh[gbpl\Z� �g]j_^�}gl�\� j�agh]h ijbagZ-
q_ggy� �lZ[e�� ����Dhghie��gZ[m\Zxlv� klZlmk�kljZl_]�qgh�� dmevlmjb��
\bjhsm\Zggy���i_j_jh[dZ�ydh��y\eyxlvky�ij�hjbl_lgbf�gZijyfhf�
_dhghf�qgh�� ihe�lbdb� mjy^�\� [Z]Zlvho� jha\bg_gbo� djZ�g� �� ijb-
\Zlgh]h�[�ag_km�[5].  

LZ[ebpy�� 
Hkgh\gbc�Zkhjlbf_gl�oZjqh\bo�ijh^mdl�\�a�gZk�ggy�

dhghi_ev�\�j�agbo�djZ�gZo�k\�lm 
� 
a�i 

DjZ�gZ GZa\Z�ijh^mdlm 

1 NjZgp�y he�y��[hjhrgh��ijhl_�g��h[jmr_g_�gZk�ggy��fxke���kg_db 
2 DblZc he�y��ijhl_�g��[hjhrgh��h[jmr_g_�gZk�ggy 
3 Qbe� he�y 

4 DZgZ^Z 

he�y��[hjhrgh��ijhl_�g��h[jmr_g_�gZk�ggy��hj]Zg�qg_�gZk�ggy�
dhghi_ev��hj]Zg�qgZ�dhghieygZ�he�y��i_qb\h��dZ\Z�a�gZk�ggy�
dhghi_ev��kfZ`_g_�gZk�ggy�dhghi_ev��fhjhab\h��dhghieyg_�
fhehdh��kg_db 

5 MdjZ�gZ he�y��[hjhrgh��©ijhl_�gª��h[jmr_g_�gZk�ggy��\bk�\db��lh�sh 

GZk�ggy� AZ�^Zgbfb�gZmdh\bo�^hke�^`_gv [6] gZk�ggy�dhghi_ev�
kljmdlmjgh�kdeZ^Z}lvky�a�lZdbo�dhfihg_gl�\ �jbk� 1). 

Hkgh\gZ�i_j_\Z]Z dhghieygh]h�gZk�ggy�ihey]Z}�m�\�^kmlghkl� 
[�edZ� ]exl_gm��sh� f�klblvky� \� �grbo� aeZdh\bo� dmevlmjZo��I_j_-
\Z`gZ�d�evd�klv�[�ed�\��yd��f�klylvky�\�gZk�gg��dhghi_ev���� %) ± p_�
]eh[me�g� ��Zev[mf�g�� �^_glbqg��[�edZf�ex^bgb��KZf_�\�^�gbo�aZe_-
`blv��fmg�l_l��lhfm�dhghieyg_�gZk�ggy�j_dhf_g^m}lvky�ijb�aZo\h-
jx\Zggyo��fmggh��kbkl_fb���^ey�ijhn�eZdlbdb�\aZ]Ze�� 

>h�ihablb\gbo�nZdlhj�\�sh^h�\`b\Zggy�gZk�ggy�dhghi_ev�
fh`gZ�\�^g_klb�gZklmig�� 

¾ [�edb�jhkebggh]h�ihoh^`_ggy��g_h[o�^g��^ey�f
ya�\� 
¾ `bjb�� sh� f�klylv� g_gZkbq_g�� `bjg�� dbkehlb Hf_]Z-�� �� ���
g_h[o�^g��^ey�hj]Zg�afm� 
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LZ[ebpy�� 
J_amevlZlb�\bagZq_ggy�Zf�ghdbkehlgh]h�kdeZ^m�

h[jmr_gh]h�gZk�ggy�dhghi_ev�>6] 

� 
a�i 

GZa\Z�ihdZagbdZ 

AgZq_ggy 

h[jmr_g_�
gZk�ggy 
dhghi_ev 

g_h[jmr_g_ 
gZk�ggy�
dhghi_ev 

aZ�^Zgbfb 
©HempFlaxª, 
f]�����f] f]�����

f] 
% 

f]�����
f] 

% 

1 :eZg�g 1,145 5,38 0,642 5,52 1,76 
2 :j]�g�g 2,925 13,73 1,409 12,11 3,42 

3 :kiZj]�gh\Z�
dbkehlZ 

1,844 8,56 1,100 9,45 1,87 

4 <Ze�g 0,667 3,13 0,351 3,02 1,88 
5 =�klb^bg 0,660 3,10 0,326 2,80 0,86 
6 =e�pbg 1,090 5,12 0,644 5,54 1,42 
7 =emlZf�gh\Z�

dbkehlZ 
3,910 18,35 2,370 20,37 6,34 

8 1ahe_cpbg 0,587 2,75 0,323 2,78 1,32 

9 E_cpbg 1,426 6,69 0,791 6,79 2,00 
10 E�abg 1,084 5,09 0,661 5,68 0,96 
11 F_l�hg�g 0,618 2,90 0,263 2,26 0,77 
12 Ijhe�g 0,994 4,67 0,593 5,09 - 
13 K_jbg 1,331 6,25 0,565 5,64 1,85 
14 Lbjhabg 0,846 3,97 0,383 3,29 1,67 
15 Lj_hg�g 0,769 3,61 0,438 3,77 1,58 

16 LjbilhnZg g_�\bagZqZeb

 0,21 
17 N_g�eZeZg�g 0,984 4,62 0,525 4,51 1,74 
18 Pbkl_�g 0,426 2,00 0,163 1,40 1,57 
<kvh]h 21,306 100,00 11,639 100,00 30,22 

1gklblmlhf�em[¶ygbo� dmevlmj�ijhihgm}lvky�^ey�\bdhjbklZggy�
kijhs_gZ� l_ogheh]�y�h^_j`Zggy�h[jmr_gh]h�gZk�ggy� dhghi_ev� a�
\bdhjbklZggyf� h[jmrm\ZqZ� m^Zjgh]h� lbim [10]�� ydZ� g_� ihlj_[m}�
ijh\_^_ggy� i�^]hlh\qbo� hi_jZp�c� ± dZe�[jm\Zggy� �� i�^kmrm\Zggy�
gZk�ggy��AZ�^Zgh��l_ogheh]���ijhp_k�h[jmrm\Zggy�dhghieygh]h�gZ-
k�ggy�kdeZ^Z}lvky�a ^\ho�kZfhkl�cgbo�l_ogheh]�qgbo�hi_jZp�c�� 

¾ hljbfZggy�jmrZgdb��h[jmrm\Zggy���i_j_^[ZqZ}�\�^^�e_ggy�
gZk�gg}\h]h�y^jZ�\�^�h[hehgdb��emribggy�� 

¾ khjlm\Zggy jmrZgdb�gZ�njZdp����k_iZjZp�y�jmrZgdb�� 
M�ijhp_k��\bjh[gbpl\Z h^_j`mxlv qhlbjb�\b^b�ijh^mdp���� 

¾ y^jh�± ]hlh\bc�^h�\`b\Zggy�ijh^mdl�aZkf�q_g�klx�^h���� % 
�ih^j�[g_gZ� h[hehgdZ��� sh� kdeZ^Z}lvky� a� ih^j�[g_gbo�
��������lZ�p�ebo������ ���gZk�gg}\bo�y^_j� 

¾ k�qdZ�± ijh^mdl�a�i�^\bs_gbf�\f�klhf�jhaf_e_gh]h�gZk�gg}-
\h]h� y^jZ��sh� kdeZ^Z}lvky� a�^j�[gh�jhaf_e_gh]h�gZk�gg}-
\h]h� y^jZ� �������� lZ� h[hehgdb� ���������<bdhjbklh\m}lvky�
ijb�\b]hlh\e_gg��kljZ\�lZ�gZih�\� 
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¾ g_^hjmr� ± p�e_� lZ� ihrdh^`_g_� dhghieyg_� gZk�ggy�� \bdh-
jbklh\m}lvky�^ey�ih\lhjgh]h�h[jmrm\Zggy�Z[h�hljbfZggy�
he��� 

¾ \�^oh^b�± gZk�gg}\Z�h[hehgdZ��gZk�gg}\Z�ie�\dZ��^j�[gh�jha-
f_e_g�� qZkldb� gZk�ggy�� gZk�gg}\bc� ibe�� hj]Zg�qg�� ^hf�rdb� 
<bdhjbklh\m}lvky� \� l\Zjbggbpl\�� ilZo�\gbpl\�� lZ� ^ey�
hiZe_ggy ijbf�s_gv� 

Dh`_g� hljbfZgbc� ijh^mdl� }� kZfhkl�cghx� h^bgbp_x� �� g_aZ-
i_j_qgh� ij_^klZ\ey}� _dhghf�qgbc� �gl_j_k� ^ey� ihp�gh\m\Zq�\�
dhghieygh��ijh^mdp�� [11]. 

?g_j]_lbdZ��?g_j]_lbqgZ� djbaZ�� ydZ� ghkblv� ]eh[Zevgbc� oZ-
jZdl_j��kijyfh\m}�gZmdh\p�\�^h�ihrmdm�gh\bo�\b^�\�_g_j]hghk��\��
LZdbfb�_g_j]hghk�yfb�fh`mlv�klZlb�ijh^mdlb�k�evkvdh]hkih^Zjkv-
dh]h� \bjh[gbpl\Z�� yd�� \�^ghkylvky� ^h� \�^gh\ex\Zgbo� ^`_j_e�
_g_j]����Dhghieyg_�kl_[eh�fZ}�\bkhdm�l_iehl\hjgm�a^Zlg�klv��ydZ�
^_sh�ihklmiZ}lvky�dZf¶yghfm�\m]�eex��Ze_�i_j_\bsm}�ZgZeh]�qg��
ihdZagbdb� ^ey� f¶ydbo� ihj�^� ^_j_\� lZ� lhjnm�� I�key� kiZex\Zggy�
dhghi_ev� aZebrZ}lvky� ihi�e�� ydbc� }�^m`_� p�ggbf�^h[jb\hf��<�g�
f�klblv������&D2���������32O5 ��������D2H [12]. 

AZklhkm\Zggy�kl_[_e�dhghi_ev�gZ�_g_j]_lbqg��p�e��}�i_jki_d-
lb\gbf�gZijyfhf�\bdhjbklZggy��hkd�evdb��kgm}�fh`eb\�klv�aZ^�ylb�
gZ� iZeb\h� yd� mk_� kl_[eh� �� ch]h� qZklbgb�� lZd kmimlg�� ijh^mdlb�
i_j_jh[db�\�^oh^�\�\bjh[gbpl\Z�\hehdgZ�- ± dhkljbpx��iemlZgbgm��
fZdmom��nma�lhsh� 

Dhghie�� }� gZc[�evr� \�^gh\ex\Zevgbf� ^`_j_ehf� _g_j]����
=heh\ghx�hkh[eb\�klx�dhghi_ev�}�r\b^d_�gZdhibq_ggy�^_j_\bgb��
a���]_dlZjZ�\hgZ�^Z}�agZqgh�[�evr_�^_j_\bgb��g�`�e�kg��ihjh^b�aZ�
h^bg�j�d��LZd��j�qgbc�ijbj�kl�khkgb�kdeZ^Z}�����f3 a���]_dlZjZ��lh^��
yd�m�dhghi_ev��ijb�k_j_^g�c�mjh`Zcghkl��� l�]Z�khehfb�± �«��f3��Z�
aZ�\_ebdbo�mjh`Z�\�± m^\�q��[�evr_ [13]. 

GZmdh\bfb� ^hke�^`_ggyfb [14] \klZgh\e_gh�� sh� l_ieh-
l\hjgZ a^Zlg�klv� eeygh�� lZ� dhghieygh�� dhkljbp�� \bsZ� ������±
14513 d>`�d]���g�`�m�p�ebo�kl_[_e� �^b\��lZ[e�����GZcgb`q��ihdZa-
gbdb� \klZgh\e_g�� ^ey� eeygh]h� ����� d>`�d]�� lZ� dhghieygh]h�
(11140 d>`�d]��\hehdgZ�  

LZ[ebpy�� 
L_iehl\hjgZ�a^Zlg�klv�eeygh����dhghieygh��kbjh\bgb 

GZcf_gm\Zggy�
fZl_j�Zem 

AgZq_ggy�Qg, 
d>`�d] 

GZcf_gm\Zggy�
fZl_j�Zem 

AgZq_ggy�Qg, 
d>`�d] 

Evhg�  Dhghie��  
khehfZ 13897 khehfZ 13391 

lj_klZ 9750 lj_klZ 12501 
dhkljbpy 14221 dhkljbpy 14513 
\hehdgh 7465 \hehdgh 11140 
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GZijbdeZ^��n�[jhe�l�y\ey}�kh[hx�l_ieha\mdh�aheyp�cgbc�fZl_j�Ze�
a� k_j_^gvhx�s�evg�klx� ���«��� d]�f��� Zj[he�l� ± dhgkljmdp�cgh-
l_ieh�aheyp�cgbc�fZl_j�Ze�a��s�evg�klx����«����d]�f���dhkljbp_-
p_f_glg�� ieblb� ± dhgkljmdp�cgbc� fZl_j�Ze� a��s�evg�klx� [ebavdh�
����«�����d]�f�� 

<hehdgbklbc�gZijyf��l_dklbevgbc� 
AZ deZkbqgbfb� l_ogheh]�yfb� a[bjZggy� h^_j`mxlv� kbjh\bgm�

knhjfh\Zgm� \� kghib� Z[h� jmehgb� �a� a[_j_`_ggyf� iZjZe_evg�klv�
kl_[_e��Py�kbjh\bgZ�ijbagZq_gZ�^ey�hljbfZggy�^h\]h]h�\hehdgZ��
AZ�gh\bfb�l_ogheh]�yfb�a[bjZggy�hljbfm}fh�g_klZg^Zjlgm�kbjh-
\bgm�\�ihdh\dZo�^ey�\b^�e_ggy�\hehdgZ�Z[h�em[m�m�\b]ey^��h^gh-
lbigh��fZkb��I�key�i_j\bggh��i_j_jh[db�lZdh��kbjh\bgb�\bjh[gbd�
fZ}�h^ghlbig_�dhghieyg_�\hehdgh��yd_�fh`gZ�\bdhjbklh\m\Zlb�g_�
l�evdb� \� hkgh\ghfm� gZijyfdm� i_j_jh[db� dhghi_ev�� ydbf� }� l_dk-
lbev��Z�s_�\�[Z]Zlvho �grbo�± \bjh[gbpl\h�dZlhg�gm��ml_iex\Zq�\��
ldZgbg�j�agh��ydhkl����nmgdp�hgZevgh]h�ijbagZq_ggy��kbjh\bgb�^ey�
p_exehagh��ijhfbkeh\hkl��lZ ^ey�Zjfm\Zggy�[�hdhfihabl�\�lhsh�� 

DhghieygZ�ldZgbgZ�g_�\ljZqZ}�k\h�o�mg�dZevgbo�hkh[eb\hkl_c�
ijb�[Z]ZlhjZah\hfm�ijZg���<hgZ�hk\�`Z}��ih]ebgZ}�lhdkbgb�a�ihlm��
mih\�evgx} jhafgh`_ggy� f�djhhj]Zg�af�\�� mkm\Z}� aZiZo� ihlm�� g_�
kijbqbgy}� g�ydbo� ihjmr_gv� h[f�gm� j_qh\bg� m� rd�j��� Hilbf�am}�
l_iehh[f�g�l�eZ�a�gZ\dhebrg�f�k_j_^h\bs_f�± m�oheh^gbc�k_ahg�
l_ieh�mljbfm}lvky��Z�\�`Zjdbc�± \�^^Z}lvky� 

H^y]� a� dhghi_ev� g_� jhaly]m}lvky�� j_q�� ^h[j_� ljbfZxlv�
nhjfm�� 1gh^�� fh`gZ� ihqmlb� gZ\�lv� ijh� f�kp_\hZg_kl_amxqbc� ��
k_^Zlb\gbc�_n_dl�dhghieygbo�\hehdhg�\�h^ya� [18]��G_^ZjfZ�h^y]�
a�dhghi_ev�lZd�ex[beb�\�k_j_^g��\�db� 

;�hdhfihablb�a�dhghi_ev 
GZ� kvh]h^g�rg�c� ^_gv� [�hieZklbd� gZ� dhghieyg�c� hkgh\��

gZkl�evdb� ihrbj_gbc� \� }\jhi_ckvd�c� ijhfbkeh\hkl��� sh� fh`gZ�
]h\hjblb� ijh� lbkyq�� gZcf_gm\Zgv� \bjh[�\�� [_a� ydbo� kvh]h^g�rg}�
`blly� \`_� kdeZ^gh� kh[�� my\blb�� KmqZkg�� l_ogheh]��� jha\bg_g��
gZkl�evdb�� sh� a� dhghieygbo� [�hdhfiha�l�\ \b]hlh\eyxlv� ^blyq��
�]jZrdb��oZjqh\��dhgl_cg_jb��j�ag��ih[mlh\��\bjh[b��Z�lZdh`�agZqgm�
d�evd�klv�^_lZe_c�kmqZkgbo�Z\lhfh[�e�\ [19]. 

KmqZkg�� [�hdhfiha�lb� �� [�hieZklbdb� ki_p�Zevgh� kl\hjxxlvky�
^ey�\bj�r_ggy�ijh[e_f�a�mlbe�aZp�}x��GZ�\�^f�gm�\�^�a\bqZcgh]h�
ieZklbdZ� Z[h� ieZklfZk�� dhghieyg�� [�hdhfihablb� [_a� hkh[eb\bo�
ljm^ghs�\�i�^^Zxlvky�mlbe�aZp�� lZ jhadeZ^Zggx�gZ�[_ai_qg��^ey�
gZ\dhebrgvh]h� k_j_^h\bsZ� ��ex^bgb� kdeZ^h\���IhljZieyxqb� gZ�
a\Zebs_�\bjh[b�a�[�hdhfihablgbo�fZl_j�Ze�\�gZ�dhghieygh��hkgh\��
jhadeZ^Zxlvky� ijhly]hf� �-�� jhd�\�� gZ� \�^f�gm� \�^� a\bqZcgbo�
ieZklfZk��ydbf�^ey�pvh]h�g_h[o�^gh�^_kyldb�klhe�lv [20]. 
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Gh\�� ajZadb� _dheh]�qgh� qbklbo� �� [_ai_qgbo� ieZklfZk� �� ihe�-
f_j�\�\b]hlh\eyxlvky�a�jhkebggh��kbjh\bgb��Z�djZshx�jhkebghx��
ijb^Zlghx� ^ey� \bdhjbklZggy� \ ydhkl�� hkgh\b� [�hdhfihabl�\ ��
[�hihe�f_j�\�nZo�\p��h^ghklZcgh�\bagZxlv�dhghie��� 

GZ�^Zgbc�fhf_gl�gZ�jbgdm� �kgmxlv�^_kyldb�j�agh\b^�\� dhgh-
ieygbo� [�hdhfihabl�\� ± \�^� klZg^Zjlgbo� ieZklfZk�� Zjfh\Zgbo�
dhghieygbfb� \hehdgZfb�� ^h� ��� �� dhghieygh]h� [�hieZklbdZ��
ih\g�klx� \b]hlh\e_gh]h� a� dhghi_ev�� GZc[�evr� ihrbj_gbfb� gZ�
^Zgbc�fhf_gl�}�a\bqZcg��ihe�f_jb�Z[h�ieZklfZkb��\�ydbo�ijbkmlg��
dhghieyg��\hehdgZ��I_j_\Z]Z�lZdbo�fZl_j�Ze�\�ihey]Z}�\�lhfm��sh�
\hgb�ihabp�hgmxlvky�gZ�jbgdm�yd�[�hieZklbd��f_gr_�aZ[jm^gxxlv�
gZ\dhebrg}� k_j_^h\bs_� ijb� mlbe�aZp��� lZ� ih� f�pghkl� i_j_\_j-
rmxlv�a\bqZcg��ieZklfZkb�a�gZnlh\bo�iho�^gbo�� 1gh^��\�kmqZkgbo�
ieZklfZkZo� \bdhjbklh\mxlvky� �gr�� dhghieyg�� kdeZ^h\� ± he�y��
p_exehaZ�lZ��gr��iho�^g��a�\hehdgZ� 

Ihj�\gyevg��^hke�^b�^_fhgkljmxlv��sh�dhghieygbc�dhfihabl�
\�i
ylv�jZa�\�`hjkld�r_� ������jZab�f�pg�r_��g�`�ihe�ijhi�e_g��Ch]h�
aZklhkm\Zggy� [�evr� _n_dlb\gh� \� ihj�\gygg�� a� _dkiemZlZp�}x�
ieZklfZk�� ihkbe_gbo� kdeh\hehdghf� [19]�� >h� j_q��� [�hieZklbd� a�
dhghieygh��kbjh\bgb�\b]hlh\ey}lvky�gZ�lhfm�`�h[eZ^gZgg���sh c 
ieZklfZkZ�a�gZnlhijh^mdl�\� 

Dhghieyg�� [�hdhfiha�lb� Zdlb\gh� \bdhjbklh\mxlvky� \� Z\lh-
fh[�evg�c�ijhfbkeh\hkl���LZd��k\�lh\��]�]Zglb�Z\lh�g^mklj���yd�)RUG��
*0��&KU\VOHU��KZlmjg��%0:��+RQGD��0HUFHGHV�Zdlb\gh�\bdhjbklh-
\mxlv� \� fh^_eyo� \bjh[e_gbo� gbfb� Z\lhfh[�e�\� [�hdhfihablg��
fZl_j�Zeb�gZ�dhghieygh��hkgh\���Ijbqbg��aZ�ydbfb�\k��}\jhi_ckvd��
Z\lh\bjh[gbdb�i_j_oh^ylv�gZ�\bdhjbklZggy�dhghieygbo�[�hdhfih-
abl�\�d�evdZ��f_grZ�\Z]Z��i�^\bs_gZ�[_ai_dZ��f�g�fZevgbc�g_]Zlb\-
gbc� \ieb\� gZ� gZ\dhebrg}� k_j_^h\bs_� \� ijhp_k�� \bjh[gbpl\Z��
_dkiemZlZp���Z[h�mlbe�aZp����i�^\bs_gZ�f�pg�klv��_dhghf�qg�klv�[21]. 

Ihjho�a�dhghi_ev 
H^bg� a�ZdlmZevgbo lZ�i_jki_dlb\gbo�gZijyf�\�\bdhjbklZggy�

ijh^mdp���dhghieyjkl\Z�± p_�\�ckvdh\bc��LZd�mdjZ�gkvd��gZmdh\p��s_�
m������j��\b]hlh\beb�ihjho�^ey�gZ[h�\��ydbc�g_�fZ}�ZgZeh]�\�m�k\�l� 
[22]��P_�ijh^mdl�ki�\ijZp��k_e_dp�hg_j�\�lZ�o�f�d�\��>hk��^ey�l\_j^h��
\b[moh\h�� kmf�r��� ydZ� kdeZ^Z}lvky� �a� j�agbo� dhfihg_gl�\�� aZdmih-
\m\Zeb� aZ� dhj^hghf� [Z\h\gm�� ieZlbeb� \_ebd�� ]jhr��� L_i_j� `_�
�fihjlgm�ijh^mdp�x�fh`gZ�[m^_�aZf�gblb�ijhfbkeh\bfb�khjlZfb�
dhghi_ev��\�lqbagygh��k_e_dp���� 

M�Rhklp��gZ�aZ\h^��o�f�qgbo�j_Zdlb\�\�[meh�ijh\_^_gh�l_klm-
\Zggy�\b[moh\h��kmf�r���<bkgh\hd�h[gZ^�ceb\bc�± ijhfbkeh\��khj-
lb� dhghi_ev��\b\_^_g�� mdjZ�gkvdbfb� k_e_dp�hg_jZfb��p�edhf�ijb-
^Zlg� ^ey�\b]hlh\e_ggy�ihjhom��ydbc�g_�fZ}�ZgZeh]�\�m�k\�l���J�q�m�
l�f��sh� dhghie�� kl�cd�r�� ^h� \heh]b�� Lh`� gZ[h�� �a� lZdbf� ihjhohf�
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^h\r_� a[_j�]Zxlvky� �� fZc`_� g_� kbj�xlv�� Z� p_�� ^m`_� \Z`eb\h� \�
[hch\bo� mfh\Zo�� >h� j_q��� \f�kl� p_exehab� m� khjlZo� dhghi_ev� 
ky]Z}����\�^khld�\� 

<�ckvdh\��_dki_jlb� aZagZqZxlv��sh�ihjho� �a� dhghi_ev�ihdjZ-
sm}� [Ze�klbqg�� oZjZdl_jbklbdb� lZ� af_grm}� \Z]m� gZ[h�\� fZc`_�
\^\�q���Z�s_�± i�^\bsm}�\emqg�klv�klj�ev[b��dmey�jmoZ}lvky�r\b^-
r_��Z�\�^lZd�lhqg�r_ [23]. 

Ijh[e_fZlbdZ�\�lqbagygh]h�jbgdm�dhghi_ev 
>ey�ih\ghp�ggh]h�jha\bldm�dhghieyjkl\Z�\�MdjZ�g��g_h[o�^gh�

gZ�^_j`Z\ghfm�j�\g��knhjfm\Zlb�dhfie_dkgbc�i�^o�^�^h�\bj�r_ggy�
hkgh\gbo�ijh[e_f�]Zema���^h�ydbo fh`gZ�\b^�eblb�gZklmig�� 
1. <bjh[gbqZ� ^�yevg�klv� gZ� \gmlj�rgvhfm� jbgdm� }� g_� ^hklZlgvh�
j_]eZf_glh\Zghx��agZqgZ�d�evd�klv�dhghie_ijh^mdp���g_� �^_glb-
n�dmxlvky ± \�^kmlg�� dh^b� D<?>�� \�^kmlg�� dh^b� MDLA?>��sh� m�
i�^kmfdm� ijba\h^blv� ^h� kljbfm\Zggy� gZ^oh^`_gv� �g\_klbp�c� m�
]Zemav���\�^kmlghkl��j_Zevgh]h�jhklm�jbgdm�� 

2. <bjh[gbpl\h�ijhfbkeh\bo�dhghi_ev�i�^ey]Z}�agZqghfm�dhgljh-
ex� lZ� gZ^f�jg�c� m\Za�� a� [hdm� ijZ\hhohjhggbo� hj]Zg�\��sh� g_�
klbfmex}� k�evkvdh]hkih^Zjkvdbo� \bjh[gbd�\� ^hemqZlbky� ^h�
dhghieygh��l_fZlbdb��KZf_�lhfm��g_h[o�^gh�gZ�^_j`Zghfm�j�\g��
knhjfm\Zlb� \�^ghr_ggy� ^h� ijhfbkeh\bo� dhghi_ev� yd� ^h� a\b-
qZcgh��k�evkvdh]hkih^Zjkvdh��dmevlmjb��Z�g_�yd�^h�gZjdh\f�kgh��
jhkebgb�� 

3. Ijhp_^mjZ� \bjhsm\Zggy� ijhfbkeh\bo� dhghi_ev� i�^ey]Z}� ��
e�p_gam\Zggx�� ��d\hlm\Zggx��sh�kijbqbgy}�^h^Zldh\��i_j_ihgb�
^ey� ]hkih^Zjkl\��KZfZ� ijhp_^mjZ� d\hlm\Zggy� }� g_� ^hklZlgvh�
\�^ijZpvh\Zghx� �� gZ� ijZdlbp�� ^h\h^blv� k\hx� g_^hp�evg�klv��
QZklh� \bjh[gbdb� ijhfbkeh\bo� dhghi_ev��xjbklb� lZ� ijZ\hhoh-
jhgg��hj]Zgb�ih-j�aghfm�ljZdlmxlv�ihgylly���f_oZg�af�d\hlm\Zg-
gy��sh�lZdh`�\ghkblv�^h^Zldh\h��g_\bagZq_ghkl��\�]Zema��� 

4. AZ�mdjZ�gkvdbf�aZdhgh^Z\kl\hf��j�\_gv�L=D�m�ijhfbkeh\bo�dhgh-
i_ev fh`_� kdeZ^Zlb� g_� [�evr_� ���� ��� lh^�� yd� \ /K� p_c�
ihdZagbd�kdeZ^Z}�������m KR:� DZgZ^��lZ DblZ��± ������M�jZfdZo�
M]h^b�ijh�Zkhp�Zp�x��kl�������^h^Zlhd�;;;9,,��MdjZ�gZ�ah[h\
yaZ-
eZky� �fie_f_glm\Zlb� J_]eZf_gl� JZ^b� �/K�� � ���������� lZ�
\klZgh\blb�\bfh]b�^h�\f�klm�L=D�gZ�j�\g��������Ijb�pvhfm�ke�^�
aZm\Z`blb�� sh� ihabp�y� gZmdh\bo� mklZgh\� MdjZ�gb�� yd�� aZc-
fZxlvky�dhghieyjkl\hf��lZ�[�evrhkl��dhghie_\bjh[gbd�\�ihey-
]Z}� \� lhfm��sh� kvh]h^g�rg�� \bfh]b� jbgdZ� \bfZ]Zxlv� \\Z`Zlb�
ijhfbkeh\bfb� dhghieyfb� ± jhkebgb� jh^m� &DQQDELV� VDWLYD� /��
\f�kl��fZkh\Z�qZkldZ��l_ljZ]�^jhdZgZ[�ghem�m�\bkmr_gbo�jhkeb-
gZo�ydbo�g_�i_j_\bsm}���������yd��ijbagZq_g��^ey�ijhfbkeh\bo�
p�e_c� ± h^_j`Zggy� \hehdgZ�� gZk�ggy� lZ� \bjh[gbpl\Z� �grh��
ijh^mdp���� ydsh� \f�kl� l_ljZ]�^jhdZgZ[�ghem� m� kmo�c� fZk�� lZdbo�
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[meh�^hklZlgvh�ijh[e_fghx�kijZ\hx��AZ�i_j�h^������± �����jhdm��
ih�^Zgbfb�\bjh[gbd�\�dhghi_ev�/K��iehs��ihk�\m�dmevlmjb�ajhkeb�
a� ��� lbk�� ]Z� ^h� ��� lbk�� ]Z�� < ����� jhp�� ih� ^Zgbf� /\jhi_ckvdh��
Zkhp�Zp���\bjh[gbd�\�dhghi_ev�iehs��ihk�\m�\�/K�gZ�j�\g�� ���lbk��
]Z���sh�}�gZke�^dhf�ihke�^h\gh]h�jha\bldm�]Zema��\�i_jrm�q_j]m�\�
k_]f_gl�� f_^bqgh]h� lZ� ijhfbkeh\h]h� \bdhjbklZggy� ijh^mdp���
dhghieyjkl\Z [24].  

AZ�^Zgbfb�>_j`e�dkem`[b�m� �����j�� ���km[¶}dl�\� ]hkih^Zjx-
\Zggy�fZeb�e�p_ga�x�gZ�ijb^[Zggy��a[_j�]Zggy��i_j_\_a_ggy��agb-
s_ggy��j_Ze�aZp�x� �\�^imkd��� dmevlb\m\Zggy�gZjdh\f�kgbo�jhkebg�
�kibkdm� �� lZ[ebp�� 1��I_j_e�dm�gZjdhlbqgbo� aZkh[�\�� ikbohljhigbo�
j_qh\bg� �� ij_dmjkhj�\�� A� gbo� ebr_� ��� km[¶}dl�\� a]�^gh� hn�p�cg�c�
klZlbklbp��\bjhsm\Zeb�dhghie���AZ]ZevgZ�iehsZ�ihk�\m�dhghi_ev�
m������j��ih�MdjZ�g��± �����]Z��\eZkgZ� �gnhjfZp�y���J_]�hgb�\bjh-
sm\Zggy��± KmfkvdZ�h[e��± ����]Z���a�ydbo�± \�1ED�G::G�± ����]Z��
II:N�©@mjZ\dZª ± ����]Z��LH<�©FZrdh\kvdbcª ± ����]Z�� 1K=IK�
G::G ± ��� ]Z��LH<� ©Djhe_\_pvdZ�j_ijh^mdlb\gZ�Z]jZjgZ� �g�p�Z-
lb\Zª - ���� ]Z��� J�\g_gkvdZ� h[e�� ± ���� ]Z�� Q_jg�]�\kvdZ� h[e�� ±  
���� ]Z�� @blhfbjkvdZ� h[e�� ± ���� ]Z�� Q_jdZkvdZ� h[e�� ± ���� ]Z��
Ev\�\kvdZ�h[e�� ± ���� ]Z��AZdZjiZlkvdZ�h[e�� ± ���� ]Z��IhelZ\kvdZ�
h[e��± ����]Z��Of_evgbpvdZ�h[e��± ��]Z� 

Ihj�\gxxqb� ]_h]jZn�x� ihk�\�\� dhghi_ev� \�MdjZ�g�� aZ 2020 ± 
�����jj���jbk������fh`_fh�dhgklZlm\Zlb��sh�hkgh\gbfb�j_]�hgZfb�
\bjhsm\Zggy� dhghi_ev� aZebrZxlvky� KmfkvdZ�� @blhfbjkvdZ��
Q_jdZkvdZ�lZ�J�\g_gkvdZ�h[eZkl���Af�gb�de�fZlbqgbo�mfh\�h[mfh\-
exxlv� jh[blb� \b[�j� k�evkvdh]hkih^Zjkvdbo� \bjh[gbd�\� ^h� dmev-
lb\m\Zggy�dhghi_ev�kZf_�\�i�\g�qgbo�j_]�hgZo�djZ�gb��^_�^_n�pbl�
\heh]b�g_�gZ�kl�evdb�agZqgbc�yd�\�i�\^_gg�c�qZklbg�� 

GZ� mdjZ�gkvdhfm� jbgdm� gZc[�evr� Zdlb\gh� jha\b\Zxlvky�
gZklmig��k_]f_glb�dhghie_\bjh[gbpl\Z��\bjhsm\Zggy�gZk�gg}\h]h�
fZl_j�Zem�ijhfbkeh\bo�dhghi_ev��\bjh[gbpl\h�lh\Zjgh]h�gZk�ggy�
dhghi_ev�� i_j\bggZ� i_j_jh[dZ� kl_[_e� dhghi_ev� ^ey� h^_j`Zggy�
\hehdgZ� lZ� dhkljbp���[m^�\_evgbc�gZijyf�� l_dklbevgbc� lZ� oZjqh-
\bc�gZijyfb�� 

<bjh[gbpl\hf�gZk�gg}\h]h�fZl_j�Zem�ijhfbkeh\bo� dhghi_ev�
\�MdjZ�g��m������jhp��aZcfZebky���dhfiZg�c��\�^���± ���i�^ijb}fkl\�
\�j�ag��jhdb���<bjhsm\Zlb�gZ�\gmlj�rgvhfm�jbgdm�fh`gZ�ebr_�l��
khjlb�dhghi_ev��yd��\g_k_g��^h�>_j`Z\gh]h�J_}klj��khjl�\�jhkebg��
ijb^Zlgbo�^ey�ihrbj_ggy�\�MdjZ�g��� 
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KlZghf� gZ� ihqZlhd� ���� jhdm� m�>_j`Z\ghfm�J_}klj�� khjl�\�
jhkebg�� ijb^Zlgbo� ^ey� ihrbj_ggy� \� MdjZ�g��� agZoh^blvky� 
��� khjl�\� dhghi_ev� ihk�\gbo�� a� ydbo ^_\¶ylv� khjl�\ dhghi_ev�
k_e_dp��� 1ED� G::G� �XKH-���� =Zjfhg�y�� <�d� ������ =eygZ�� =e_k�y��
:jl_f�^Z��FbdheZcqbd��=emo�\kvd�����lZ�=emo�\kvd�������<� �gklblml��
em[¶ygbo� dmevlmj� ijh\h^blvky� gZk�ggbpl\h� khjl�\� dhghi_ev�
gZc[�evr�aZlj_[m\Zgbfb�\bjh[gbdZfb��kvh]h^g��p_�khjlb�± =eygZ��
=e_k�y��=emo�\kvd������FbdheZcqbd�lZ�=emo�\kvd������ 

M� ����� jhp�� aZ]ZevgZ� iehsZ� ihk�\�\� \� MdjZ�g��� gZ� ydbo�
\bjhsm\Z\ky� gZk�gg}\bc� fZl_j�Ze� dhghi_ev� ihk�\gbo�� kdeZeZ�
������� ]Z�� A� p�}�� iehs�� khjlZfb� =eygZ�� =e_k�y�� =emo�\kvd�� ��� lZ�
XKH� ��� �k_e_dp��� 1ED�G::G�� [meh� aZcgylh� ������� ]Z� ������� lZ�
khjlZfb� EZjZ�� KmeZ�� =eh[Z� �k_e_dp��� LH<� ©1gklblml� hj]Zg�qgh]h�
a_fe_jh[kl\Zª) ± ����]Z������� 

AZ� i_j�h^� a� ���`h\lgy� ����� jhdm� ih� ��� ljZ\gy� ����� jhdm� \�
MdjZ�g�� jZahf� \k�fZ� km[¶}dlZfb� gZk�ggbpl\Z� hljbfZgh� k_jlb-
n�dZl�\�� sh� aZk\�^qmxlv� ihk�\g�� ydhkl�� gZk�ggy�� gZ� ������� d]�
gZk�ggy��A�gbo��gZ��������d]� ��������� p_�k_jlbn�dZlb�gZ�gZk�ggy�
khjl�\�k_e_dp���1ED�G::G�lZ�gZ�������d]�����������± k_jlbn�dZlb gZ�
gZk�ggy�khjl�\�k_e_dp���LH< ª1gklblml�hj]Zg�qgh]h�a_fe_jh[kl\Zª. 

©E_\h\Zª qZkldZ� \bjhs_gh]h� \� MdjZ�g�� lh\Zjgh]h� gZk�ggy�
dhghi_ev�_dkihjlm}lvky�^h� djZ�g�/K� lZ�:f_jbdb�� agZqgh�f_grZ�
ch]h� qZkldZ� i_j_jh[ey}lvky� gZ� \gmlj�rgvhfm� jbgdm� ^ey� ihlj_[�
oZjqh\h��ijhfbkeh\hkl���GZcihimeyjg�rbfb�oZjqh\bfb�lh\ZjZfb�
dhghieyjkl\Z�}�gZk�ggy�dhghi_ev� �h[jmr_g_��lZ�iho�^g��\�^�gvh]h�
ijh^mdlb� �ijhl_�g�� oZe\Z�� dhghieyg�� dZr���� he�y� dhghi_ev��
dhghieygbc�ihjhrhd��iZklZ�a�gZk�ggy�dhghi_ev��dhghieyg��kg_db�lZ�
�gr��kheh^hs���[hjhrgh��\bk�\db�lZ�_dkljZdl�dhghie��� 

<k_� [�evrh�� ihimeyjghkl�� hklZgg�f� qZkhf� gZ[m\Zxlv�
dhghieyg�-dZn_�� ^_� fh`gZ� kdmrlm\Zlb� j�aghfZg�lg�� kljZ\b� a�
^h^Z\Zggy�he���dhghi_ev��lZd��yd��i_qb\h��kbj��omfmk��rhdheZ^��Z�
lZdh`� ib\h�� \bgh�� gZeb\dZ�� qZc� �� dhghieyg_� fhehdh�� LZdh`�
aZa\bqZc� m� lZdbo� aZdeZ^Zo�fh`gZ� ijb^[Zlb� dhkf_lbqg�� aZkh[b� 
lZ�\ih^h[Zg��kljZ\b� 

M�kmqZkgbo�jbgdh\bo�mfh\Zo�gZ�mdjZ�gkvdhfm�jbgdm�dhghi_ev�
nhjfm}lvky� k_]f_glZp�y� \bjh[gbpl\Z�� dheb� a¶y\eyxlvky� ]hkih-
^Zjkl\Z� ^�yevg�klv� ydbo� kijyfh\ZgZ� l�evdb� gZ� \bjhsm\Zggy�
dhghi_ev�� Z� �grbo� gZ� i_j\bggm� Z[h� ]eb[hdm� i_j_jh[dm� dhghie_-
ijh^mdp���aZ�i_\gbfb�gZijyfZfb� ���kih`b\Zggy� �oZjqh\Z��_g_j]_-
lbqgZ�� [m^�\_evgZ�� l_dklbevgZ� lhsh� [25]�� LZd�� gZijbdeZ^��s_� m�
����� jhp�� ihgh\b\� k\hx� ^�yevg�klv OZjd�\kvdbc� dZgZlgbc� aZ\h^�
�LH<�©DZgZl-kbjh\bgZª���ydhfm�^ey�ghjfZevgh��jh[hlb�gZ�ih\gm�
ihlm`g�klv� g_� \bklZqZeh� dhghieygh�� kbjh\bgb� �� ydbc� klZghf� gZ�
�����j�d�agh\�amibgb\ky��hkd�evdb�g_�af�]�ih\ghp�ggh�ijZpx\Zlb�\�
gh\bo�_dhghf�qgbo�jbgdh\bo�j_Ze�yo�� 



G:MDH<?�A:;?AI?Q?GGY�JHA<BLDM�DHGHIEYJKL<:�M�OO1�KLHE1LL1 

19 

Ijb� pvhfm� a¶y\eyxlvky� gh\�� \bjh[gbdb� dhghie_ijh^mdp����
DhfiZg�y� ©HEMPSª �r\_cg�� lZ� ljbdhlZ`g��\bjh[b� a� dhghieygh]h�
\hehdgZ� ± \amlly�� h^y]�� ]heh\g�� m[hjb�� rdZji_ldb�� kmfdb��� LH<�
©:]jh� OZgnª �^h\]_� c� dhjhld_� dhghieyg_� \hehdgh�� ljbdhlZ`g��
\bjh[b�� dh\^jb� c� ih^mrdb� a� dhghieygbf� gZih\gx\Zq_f�� l_ieh-
�aheyp�cg�� fZl_j�Zeb�� iZeb\g�� [jbd_lb� a� dhghieygh�� dhkljbp���
fmevqZ�lZ�i�^klbedZ�^ey�^hfZrg�o�l\Zjbg�a�dhghieygh��dhkljbp����
LH<� ©1\ZdZgª �\bjhsm\Zggy� dhghi_ev��� LH<� ©Linen of Desnaª 
�i_j\bggZ�i_j_jh[dZ�lj_klb�evhgm-^h\]mgpy�lZ�dhghi_ev��\bjh[-
gbpl\h� iZeb\gbo� [jbd_l�\�� j_Ze�aZp�y� dhkljbp�� ^ey� [m^�\_evgh��
ijhfbkeh\hkl����N=� ©?dhk\�lª �\bjh[gbpl\Z�_dkdexab\gbo� oZjqh-
\bo�ijh^mdl�\�a�em[¶ygbo�dmevlmj���70�'(92+20(� �\bjh[gbpl\h�
^baZcg_jkvdbo� ljbdhlZ`gbo� \bjh[�\� a� \hehdgZ� dhghi_ev�� [26], 
LH< KMFBD:F<HEV� �\lhjbggZ lZ� ]eb[hdZ� i_j_jh[dZ� \hehdgZ�
dhghi_ev��\bjh[gbpl\h�ljbdhlZ`gbo�\bjh[�\��[27]��Ke�^�aZm\Z`blb��
sh�^_yd��i�^ijb}fkl\Z�reyohf�aZemq_ggy� �g\_klbp�c�m�i_j_jh[gm�
]Zemav� kl\hjxxlv� \eZkgm� kbjh\bggm� [Zam� reyohf� hj_g^b�
a_f_evgbo� m]�^v�� sh� }� hagZdhx� dhfie_dkgh]h� jha\bldm� dhgh-
ieyjkl\Z� lZ� ihablb\ghx� ^bgZf�dhx� aZ]Zevgh]h� jha\bldm� \�lqba-
gygh]h�dhghieyjkl\Z�[28].  

AZklhkm\Zggy� ^_j_\gh�� �dhkljbp��� lZ� \hehdgbklh�� qZklbgb�
jhkebgb� yd� _e_f_glZ� [m^�\_evgbo� dhgkljmdp�c� }� p�dZ\bf� lZ�
i_jki_dlb\gbf� gZijyfdhf� ^ey� kl\hj_ggy� mg�dZevgbo� aZ� k\h�fb�
oZjZdl_jbklbdZfb� [m^�\_ev�� LZd�� gZijbdeZ^�� dhghieygbc� [m^�-
\_evgbc�fZl_j�Ze�fh`_�[mlb�ijbagZq_gbc�^ey�a\_^_ggy�g_kmqbo�
lZ� i_j_]hjh^dh\bo� kl�g� fZehih\_joh\bo� lZ� [Z]Zlhih\_joh\bo�
[m^�\_ev�� ih[mlh\h]h� lZ� ijhfbkeh\h]h� ijbagZq_ggy�� MdjZ�gkvd��
ljZ^bp��� \bdhjbklZggy� m� [m^�\gbpl\�� dhghieygbo� fZl_j�Ze�\� 
lZdh`� fZxlv� k\hx� \eZkgm� �klhj�x�� Kvh]h^g�� \� MdjZ�g�� \`_� 
ihgZ^� ljb� k_jchag�� [m^�\_evg�� dhfiZg��� \�^jh^`mxlv� dhghieyg��
l_ogheh]��� [m^�\gbpl\Z�� \dexqZxqb� dhghieyg�� fZl_j�Zeb� \�
l_ogheh]�qgbc�ijhp_k�� 

<bdhjbklh\mxqb� ijbjh^g�� fZl_j�Zeb� gZ� hkgh\�� dhghi_ev��
l_ogheh]��� \gmlj�rgvh�� lZ� ah\g�rgvh�� h[jh[db� \`_� ]hlh\bo� [m-
^�\_ev�� a\_^_ggy�nmg^Zf_gl�\� lZ�g_kmqbo� kl�g�� ml_ie_ggy� dhgkl-
jmdp�c� [m^v-ydbo� nhjf�� dhghie��� yd� mg�\_jkZevgbc� [m^�\_evgbc�
fZl_j�Ze��^ha\heyxlv�[m^�\_evgbdZf�\l�eblb�\�j_Zevg�klv�[m^v-yd��
kf�eb\�� ^mfdb� lZ� ijh_dlb�� KmfkvdZ� h[eZklv�s_� a� qZk�\� ihqZldm�
jZ^ygkvdh]h� khxam�Zdlb\gh� aZcfZeZkv�\bjhsm\Zggyf�ijhfbkeh-
\bo�dhghi_ev��jha\b\Zxqb�j�ag��gZijyfb�\� ]Zema��dhghieyjkl\Z� ± 
\�^�gZmdh\h��k_e_dp���^h�oZjqh\h]h� lZ�[m^�\_evgh]h� aZklhkm\Zggy�
jhkebgb� dhghi_ev�� Kvh]h^g�� \`_� \� jZfdZo� h[eZkgh]h� ijh_dlm�
©Keh[h`Zgkvd_� dhghieyjkl\hª KmfkvdZ� H>:� ijh^h\`m}� 
i�^ljbfm\Zlb�j_]�hgZevgbo�\bjh[gbd�\�dhghi_ev�lZ�[m^�\_evgbd�\-
gh\Zlhj�\�� lZdbo� yd� YjhkeZ\� F_^\_^}\�� ydbc� Zdlb\gh� [_j_� 
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mqZklv� m� kl\hj_gg�� gh\h]h� kmqZkgh]h� ©P_gljm� MdjZ�gkvdh]h�
Dhghieyjkl\Zª \�f�kl��Kmfb� 

<� MdjZ�g�� lZ� k\�l�� Zdlb\gh� rmdZxlv� Zevl_jgZlb\b� ^ey�
\bjh[gbpl\Z�iZi_jh\h��ijh^mdp����^_�p�dZ\bf�klZ}�kZf_�dhghieyg_�
\hehdgh�� hkd�evdb� m� [Z]Zlvho� \bjh[gbd�\� p_exehagh�� ijhfbkeh-
\hkl��\`_� }�^hk\�^�jh[hlb� a�em[
ygbfb�\hehdgZfb� lZ�jhajh[e_g��
^_yd�� aZiZl_glh\Zg�� l_ogheh]���\b]hlh\e_ggy�jy^m�e�g�chd� lh\Zjm��
<bjh[gbdb� g_� ^ZjfZ� \k_� qZkl�r_� \�^^Zxlv� i_j_\Z]m� kZf_�
dhghieygbf� \hehdgZf� ^ey� \bjh[gbpl\Z� j�agbo� g_ldZgbo�
fZl_j�Ze�\�� Dhghieyg_� \hehdgh� ihjy^� a� [Z]ZlvfZ� ihablb\gbfb�
ihdZagbdZfb� fZ}� ^hkblv� \bkhdm� f�pg�klv� �� aghkhkl�cd�klv�� sh�
\�lZ}lvky� ^ey� \bjh[gbpl\Z� yd�kgh]h� fZl_j�Zem�� hkd�evdb� Z\lh-
fZlbqgh� a[�evrm}� l_jf�g� kem`[b� \bjh[m� lZ� ch]h� _dkiemZlZp�cg��
oZjZdl_jbklbdb��LZdh`�^ey�iZi_jh\h��ijh^mdp���\Z`eb\bf�}�lZdbc�
ihdZagbd� yd� Z[khj[mxqbc� _n_dl�� ydbc� ^ha\hey}� fZl_j�Zem� a�
gZy\g�klx� \hehdhg� dhghieygbo� \[bjZlb� �Z[khj[m\Zlb�� gZ[Z]Zlh�
djZs_��g�`�kbgl_lbqgbc�ZgZeh]� 

K\�lh\bc� h[ky]� jbgdm� g_ldZgh�� ijhfbkeh\hkl�� kvh]h^g�� hp�-
gx}lvky� [�evr_� g�` m� ��� f�evyj^�\� ^heZj�\�� Mfh\gh� p_c� jbghd�
_dki_jlb� ^�eylv� gZ� ihkl�cgbc� lZ� lbfqZkh\bc�� LbfqZkh\bc� jbghd�
hp�gx}lvky� \� ���f�evyj^�\� ^heZj�\�� a� ydbo� [ebavdh� ����f�evyj^Z�
ijbiZ^Z}�gZ�ijh^mdp�x��sh�klhkm}lvky�\bjh[gbpl\Z�gZlmjZevgbo�
\hehdhg��1�hkv� �a�pbo�����f�evyj^Z�[ebavdh������gZe_`blv�\bjh[-
gbpl\m� kbgl_lbqgbo� \hehdhg�� Lh[lh� jbgdm� gZlmjZevgbo� yd�kgbo�
em[
ygbo� \hehdhg� �gZkZfi_j_^� dhghieygbo�� }� dm^b� jhklb�� KZf_�
lhfm� \Zj�Zgl� jha\bldm� mdjZ�gkvdh]h� jbgdm� em[¶ygbo� \hehdhg�
kvh]h^g��klZ}�[�evr�ZdlmZevgbc�g�`�^_d�evdZ�jhd�\�lhfm� 

KmfkvdZ� h[eZklv� ljZ^bp�cgh� [meZ� j_]�hghf� \bjhsm\Zggy�
ijhfbkeh\bo�dhghi_ev��Z�lhfm�\�^ih\�^gh�kZf_�\�pvhfm�j_]�hg��c�
a[_j_]ebky� dhghie_i_j_jh[g�� aZ\h^b�� @blhfbjkvdZ� h[eZklv�
ljZ^bp�cgh�[meZ�p_gljhf�evhghi_j_jh[gh�� ijhfbkeh\hkl��MdjZ�-
gb��Z�lhfm�g_�^b\gbf�}�ihklmih\_�\�^jh^`_ggy�ihiblm�gZ�em[¶yg��
dmevlmjb� kZf_�\�p_gljZevghfm�j_]�hg��Ihe�kky��<aZ]Ze�� aZ\h^b� a�
i_j\bggh��i_j_jh[db�dhghie_kbjh\bgb�^hp�evgh�jhalZrh\m\Zlb�\�
hilbfZevg�c� [ebavdhkl�� ^h� ^`_j_eZ� kbjh\bgb� ± ihk�\�\� ijh-
fbkeh\bo� dhghi_ev��sh ^ha\heblv� _n_dlb\gh� gZeZ]h^blb� eh]�k-
lbqgm�kbkl_fm�\aZ}fh^���j�agbo�eZghd�\bjh[gbpl\Z�� 

I_j_jh[g_� h[eZ^gZggy� ^ey� i_j\bggh�� i_j_jh[db� kvh]h^g��
ijhihgmxlv�lZd��\bjh[gbdb�yd� ©DEPOORTEREª, ©Van Dommeleª 
�[_ev]�ckvd��n�jfb��lZ�©CHEH FLAX MASHINERYª �q_kvdZ�n�jfZ���
:e_� ]heh\gZ� ki_p�Ze�aZp�y� pbo� \bjh[gbd�\� ± h[eZ^gZggy� ^ey�
evhghi_j_jh[gbo� i�^ijb}fkl\�� Z� lhfm� �kgm}� ihlj_[Z� i�^[hjm�
h[eZ^gZggy� ^ey� j�agbo� lbi�\� kbjh\bgb�� sh� [_a� ki_p�Ze�klZ�
ajh[blb�^hklZlgvh�kdeZ^gh��<� 1gklblml��em[¶ygbo�dmevlmj�G::G�m�
\�^^�e�� �g`_g_jgh-l_og�qgbo� ^hke�^`_gv� jhajh[e_gh� ijbgpbih\h�
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gh\m�e�g�x�a�i_j_jh[db�em[¶ygbo�dmevlmj [29]��ydZ�\`_�a������jhdm�
i_j_creZ� gZ� _lZi� ijhfbkeh\h]h� \bijh[m\Zggy� \� LH<�
©I:<EH<G1Y� =JMIª�� Z� kvh]h^g�� ijh^h\`m}lvky� jh[hlb� a� ���
\^hkdhgZe_ggy�lZ�\b]hlh\e_ggy�gh\bo�ijhfbkeh\bo�ajZad�\�� 

I_j_jh[dZ� ijh^mdp��� dhghieyjkl\Z� gZ� kvh]h^g�� \� j�agbo�
djZ�gZo� jha\b\Z}lvky� \� gZijyf�� nZjfZdheh]���� l_dklbevgh��
ijhfbkeh\hkl��� Z\lhfh[�e_[m^m\Zggy�� o�f�qg�c� ijhfbkeh\hkl���
[m^�\_evg�c� lZ� oZjqh\�c� ]Zema��� M� a\¶yadm� �a� [Z]Zlh\_dlhjg�klx�
aZklhkm\Zggy� dhghie_ijh^mdp���� dhghieyjkl\h� }� ^hklZlgvh�
�g\_klbp�cgh� ijb\Z[eb\hx� ]Zemaax�� AgZqgbf� ihiblhf� kvh]h^g��
dhjbklm}lvky� gZk�ggy� ijhfbkeh\bo� dhghi_ev� lZ� lZd�� \bjh[b� a��
kl_[_e� jhkebgb�� yd� \hehdgh�� i_e_lb�� [jbd_lb�� Kvh]h^g�� klZ}�
ZdlmZevgbf� [m^�\gbpl\h� _dheh]�qgh� qbklbo� [m^bgd�\� �a� dhghi_ev��
\bjh[gbpl\h� ldZgbg� �a� gZlmjZevgh]h� \hehdgZ�� i_e_l�\�� yd��
\bdhjbklh\mxlvky� yd�_g_j]_lbqg�� aZkh[b� aZf�klv� ]Zam� �ZdlmZevgZ�
ijh[e_fZ�\�MdjZ�g���Ihevs���Ijb[Zelbp��� 

LZdbf� qbghf�� agZq_ggy� \bjhsm\Zggy� dhghi_ev�� yd� ^`_j_eZ�
\�^gh\ex\Zevgh�� gZlmjZevgh�� kbjh\bgb�� ydZ�fh`_� [mlb� \bdhjbk-
lZgZ� ijZdlbqgh� \� mk�o� ]Zemayo� ijhfbkeh\hkl��� \� MdjZ�g��� \Z`dh�
i_j_hp�gblb�� :dlmZevg�klv� klZ[�evgh]h� jha\bldm� ]Zema�� }� g_aZ-
i_j_qghx��DhghieygZ�kbjh\bgZ fh`_�klZlb�^`_j_ehf�n�gZgkh\bo�
gZ^oh^`_gv�^h�[x^`_lm��\�lhfm�qbke����\Zexlgbo��Jha\blhd�]Zema��
aZ[_ai_qblv� khp�Zevg�� ihlj_[b� �jh[hlZ�� _dheh]�qg�� ijh^mdlb��
jha\blhd�\bjh[gbpl\Z���_dhghf�qg��ihdZagbdb�jha\bldm�k�evkvdh]h�
]hkih^Zjkl\Z��sh�\�k\hx�q_j]m�i�^\bsblv�aZ]Zevgbc��f�^`�djZ�gb�m�
f�`gZjh^g�c�ki�evghl��[30]. 

IblZggy� aZ[_ai_q_ggy aZ\h^�\� a� i_j\bggh�� i_j_jh[db�
dhghi_ev�yd�kghx�kbjh\bghx�aZebrZ}lvky�ZdlmZevgbf� kZf_�lhfm�
hklZgg�� jhdb� \� MdjZ�g�� ^_yd�� \bjh[gbdb� aZcfZxlvky� jha\bldhf�
\eZkgh]h� i_j_jh[gh]h� \bjh[gbpl\Z� lZ� gZy\ghkl�� \eZkgh��
i_j_jh[gh��e�g���a�h^_j`Zggy�\hehdgZ�lZ�em[m�dhghi_ev��sh�^Zeh�
ihrlh\o� ^h� nhjfm\Zggy� gh\bo� \bjh[gbpl\� a� i_j_jh[db�� ^_�
Zdlb\gm�mqZklv�[_jmlv�gZmdh\p��1gklblmlm�em[¶ygbo�dmevlm�a��k\h�fb�
jhajh[dZfb��lZ[ebpy���� 

GhjfZlb\gh-ijZ\h\��Zki_dlb ]Zema��dhghieyjkl\Z 
K�evkvdh]hkih^Zjkvd��\bjh[gbdb�\�MdjZ�g��kvh]h^g��aZp�dZ\e_g��

m� \bjhsm\Zgg�� dhghi_ev� m� k\h�o� ]hkih^Zjkl\Zo�� Ze_� ijb� pvhfm�
\hgb� g_� aZ\`^b� ^hklZlgvh� hagZchfe_g�� a� hkh[eb\hklyfb� dmev-
lb\m\Zggy� \hehdgbklh�� dmevlmjb� lZ� hj]Zg�aZp�cgh-ijZ\h\bfb�
Zki_dlZfb�^�yevghkl��\�dhghieyjkl\�� 

Ijb� ieZgm\Zgg�� \bjh[gbqh�� ^�yevghkl�� \� dhghieyjkl\�� gZ�
i_jr_� f�kp_� \boh^ylv� iblZggy� ghjfZlb\gh-ijZ\h\h]h� aZ[_ai_-
q_ggy�� KijZ\Z� \� lhfm��sh� \bjh[gbpl\h� ijh^mdp��� dhghieyjkl\Z�
i�^ey]Z}� e�p_gam\Zggx� c ihlj_[m} hnhjfe_ggy� \�^ih\�^gh��
e�p_ga����A������j��e�p_ga�x�gZ�a^�ckg_ggy�]hkih^Zjkvdh��^�yevghkl��
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a� \bjhsm\Zggy� dhghi_ev� \� MdjZ�g�� \b^Z}� >_j`Z\gZ� kem`[Z�
MdjZ�gb�a�e�dZjkvdbo�aZkh[�\�lZ�dhgljhex�aZ�gZjdhlbdZfb�>��@� 

LZ[ebpy�� 
>�xq��i�^ijb}fkl\Z�a�i_j\bggh��i_j_jh[db�lj_klb�

dhghi_ev klZghf�gZ�d�g_pv������j�d 

��
a�i 

GZa\Z�
i�^ijb}fkl\Z 

:^j_kZ��dhglZdlb 

Ihl_gp�cgZ�
ijh^mdlb\g�klv��
lhgg�lj_klb�aZ�
j�d�lhgg�\hehdgZ�

aZ�j�d 
1. LH<�©E�g_g�hn�

>_kgZª 
f��=emo�\�Kmfkvdh��h[e��

(05444)22300 
linenofdesna@gmail.com 

1500/500 

2. Imebgkvdbc 
evhghaZ\h^ 

@blhfbjkvdZ�h[e���k�f�l��Imebgb 
�������@blhfbjkvdZ�h[e���
Imebgkvdbc�j-g��k_ebs_�

Fheh^�`g_��\me��P_gljZevgZ���� 
office@greentech.kiev.ua 

3000/1000 

3. <:L�
©Exl_gvkdbc�
dhghie_aZ\h^ª 

�ijZpx}�gZ�]jmim�dhfiZg�c� 
Arnika Organik) 

k��Exl_gvdb =Z^ypvdh]h�j-gm�
IhelZ\kvdh��h[e� (05354) 4-36-13 

3000/1000 

4. LH<�
©O?FI1G?K�
XDJ?CGª 

fh[�evgZ�i_j_jh[gZ�e�g�y�
\eZkgh]h�\bjh[gbpl\Z 

AZj_}kljh\ZgZ�- Xj��Z^j_kZ�� 
f��1ji�gv�������� 

L_e. (067) 507-89-97 
E-mail: hempiness.ua@gmail.com 

^h� �� l� \hehdgZ� aZ�
af�gm 

5 LH<� ©Hemp 
Bio Groupª 

- fh[�evgZ�i_j_jh[gZ�e�g�y�
\bjh[gbpl\Z�KR: 

AZj_}kljh\ZgZ�- Xj��Z^j_kZ�� 
f��1ji�gv�������� 

L_e. (067) 175-49-75 
E-mail: hbg55555@ukr.net 

^h� �� l� \hehdgZ� aZ�
af�gm 

6 LH<�
©I:<EH<G1Y�
=JMIª 

E�g�y�\bjh[gbpl\Z�dhfiZg��� 
LH<�O?FIL?OGH�± jhajh[dZ� 

1ED�G::G 
AZj_}kljh\ZgZ�- Xj��Z^j_kZ��
Db�\kvdZ�h[e���<br]hjh^kvdbc�

jZchg��k_eh�Ebl\bg�\dZ 

^h� �� l� \hehdgZ� aZ�
af�gm 

<�MdjZ�g��^�yevg�klv� a�\bjhsm\Zggy�ijhfbkeh\bo� dhghi_ev�
j_]eZf_glm}lvky� aZdhgZfb� MdjZ�gb [32, 33]�� G_h[o�^gh� aZagZ-
qblb��sh� fZc`_� m� \k�o� djZ�gZo� k\�lm�� \� lhfm� qbke�� �� \� MdjZ�g���
^�yevg�klv� a� \bjhsm\Zggy� ijhfbkeh\bo� dhghi_ev� i�^ey]Z}�
e�p_gam\Zggx��:gZe�a�ghjfZlb\gbo�^hdmf_gl�\�j�agbo�djZ�g�sh^h�
\bjhsm\Zggy�ijhfbkeh\bo�dhghi_ev�^ha\heb\�\b^�eblb�aZ]Zevg��
\bfh]b��Z�kZf_�[34, 35]: 

¾ khjl�ijhfbkeh\bo�dhghi_ev�fZ}�[mlb�aZg_k_gbc�^h�j_}kljm�
khjl�\�jhkebg��^ha\he_gbo�^h�\bjhsm\Zggy�m�djZ�g�� 
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¾ i_jkhgZe�� aZemq_gbc� ^h� \bjhsm\Zggy� ijhfbkeh\bo�
dhghi_ev� g_� ih\bg_g� fZlb� km^bfhkl_c� lZ� gZjdhlbqgh��
aZe_`ghkl�� 

¾ i�^l\_j^`_ggy� ijZ\h� \eZkghkl�� Z[h� ijZ\h� dhjbklm\Zggy��
Z[h�ki�evgh]h�dhjbklm\Zggy�gZ�h[¶}dlb��gZ�ydbo�ijh\Z^blvky�
]hkih^ZjkvdZ�^�yevg�klv�a�dmevlb\m\Zggy�jhkebg� 

¾ h[h\¶yadh\Z� Zijh[Zp�y� gZk�gg}\bo ihk�\�\� ijhfbkeh\bo�
dhghi_ev� 

GZ� kvh]h^g�� ^ey� hljbfZggy� ^ha\hem� gZ� \bjhsm\Zggy� ijh-
fbkeh\bo�dhghi_ev�ihlj�[gh�i�^]hlm\Zlb�gbadm�^hdmf_gl�\��i_j_e�d�
ydbo�ijb\_^_gbc�m�e�p_ga�cgbo�mfh\Z [36].  

A^h[m\Zq� e�p_ga��� ^ey� ��� hljbfZggy� ih^Z}� m� kihk�[�� i_j_^-
[Zq_gbc� qZklbghx� i_jrhx� klZll�� ��� AZdhgm� MdjZ�gb� ©Ijh�
e�p_gam\Zggy� \b^�\� ]hkih^Zjkvdh�� ^�yevghkl�ª, hj]Zgm� e�p_gam-
\Zggy�aZy\m��^h�ydh��^h^Zxlvky�lZd��^hdmf_glb� 
1) dhi�y� k\�^hpl\Z� �ihk\�^q_ggy�� k_jlbn�dZlZ� ki_p�Ze�klZ��� sh�
i�^l\_j^`m}�ijhn_k�cgm�ijb^Zlg�klv�d_j�\gbdZ�xjb^bqgh��hkh[b�
Z[h� d_j�\gbdZ� \�^ih\�^gh]h� i�^jha^�em� xjb^bqgh�� hkh[b��
n�abqgh��hkh[b�± i�^ijb}fpy��ydZ�fZ}�e�p_ga�x�gZ�ijh\Z^`_ggy�
f_^bqgh��Z[h�\_l_jbgZjgh��ijZdlbdb��^ey�aZcgylly�^�yevg�klx�a�
h[�]m�gZjdhlbqgbo�aZkh[�\��ikbohljhigbo�j_qh\bg� ��ij_dmjkhj�\��
sh�e�p_gam}lvky� 

2) ̂ h\�^dZ� \�^ih\�^gh]h� ^_j`Z\gh]h� Z[h� dhfmgZevgh]h� aZdeZ^m�
hohjhgb� a^hjh\¶y� ijh� \�^kmlg�klv� m� ijZp�\gbd�\�� yd�� aZ� k\h�fb�
kem`[h\bfb� h[h\¶yadZfb� hljbfmxlv� �qb� fZxlv�� ^hklmi�
[_aihk_j_^gvh�^h�gZjdhlbqgbo�aZkh[�\��ikbohljhigbo�j_qh\bg���
ij_dmjkhj�\�� ikbo�qgbo� jhaeZ^�\�� ih\¶yaZgbo� �a� aeh\`b\Zggyf�
Zedh]hevgbfb� gZihyfb�� gZjdhlbqgbfb aZkh[Zfb� qb� ikboh-
ljhigbfb� j_qh\bgZfb�� Z� lZdh`� ijh� \�^kmlg�klv� k_j_^� aZagZ-
q_gbo� ijZp�\gbd�\� hk�[�� \bagZgbo� g_ijb^Zlgbfb� ^h� \bdhgZggy�
hdj_fbo�\b^�\�^�yevghkl���jh[�l��ijhn_k�c��kem`[b���ih\¶yaZgbo�a�
h[�]hf� gZjdhlbqgbo� aZkh[�\�� ikbohljhigbo� j_qh\bg� �� ij_-
dmjkhj�\� 

3) ̂ h\�^dZ� F<K� ijh� \�^kmlg�klv� m� ijZp�\gbd�\�� yd�� aZ� k\h�fb�
kem`[h\bfb� h[h\¶yadZfb� hljbfZxlv� �qb� fZxlv�� ^hklmi� [_a-
ihk_j_^gvh� ^h� gZjdhlbqgbo� aZkh[�\�� ikbohljhigbo� j_qh\bg� ��
ij_dmjkhj�\�� g_� agylh�� qb� g_� ih]Zr_gh�� \� mklZgh\e_ghfm�
ihjy^dm� km^bfhkl�� aZ�\qbg_ggy� k_j_^gvh�� ly`dhkl��� ly`dh]h� lZ�
hkh[eb\h� ly`dh]h� aehqbgm� Z[h� aZ� aehqbg�� ih\¶yaZgbc� �a�
g_aZdhggbf�h[�]hf�gZjdhlbqgbo�aZkh[�\��ikbohljhigbo�j_qh\bg���
ij_dmjkhj�\��m�lhfm�qbke��\qbg_gbo�aZ�f_`Zfb�MdjZ�gb� 

4) ̂ ha\�e� GZp�hgZevgh�� ihe�p��� gZ� \bdhjbklZggy� h[¶}dl�\� ��
ijbf�s_gv�� ijbagZq_gbo� ^ey� ijh\Z^`_ggy� ^�yevghkl�� a� h[�]m�
gZjdhlbqgbo�aZkh[�\��ikbohljhigbo�j_qh\bg� ��ij_dmjkhj�\��lZ� �o�
\�^ih\�^g�klv�\klZgh\e_gbf�\bfh]Zf� 
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5) dhi�y� ^hdmf_glZ�� sh� i�^l\_j^`m}� ijZ\h� \eZkghkl�� Z[h� ijZ\h�
dhjbklm\Zggy�� Z[h� ki�evgh]h� dhjbklm\Zggy� gZ� h[¶}dlb�� gZ� ydbo�
ijh\Z^blvky� ]hkih^ZjkvdZ� ^�yevg�klv� a� dmevlb\m\Zggy� jhkebg��
\dexq_gbo�^h�kibkdm�����lZ[ebp��I i_j_e�dm� 

6) \�^hfhkl�� ijh� klZg� fZl_j�Zevgh-l_og�qgh�� [Zab� km[¶}dlZ� ]hk-
ih^Zjx\Zggy�� gZy\g�klv� i_jkhgZem� �a� aZagZq_ggyf� ch]h�
hk\�lgvh]h� � d\Ze�n�dZp�cgh]h� j�\gy� �^h^Zlhd� ����Klhj�gdb� \�^h-
fhkl_c� gmf_jmxlvky�� ijhrb\Zxlvky�� aZk\�^qmxlvky� i�^ibkhf�
mih\gh\Z`_gh�� hkh[b� lZ� kdj�iexxlvky� i_qZldhx� km[¶}dlZ�
]hkih^Zjx\Zggy��aZ�gZy\ghkl��� 

7) dhi�y� iZkihjlZ� d_j�\gbdZ� a^h[m\ZqZ� e�p_ga��� �Z[h� ^h\�j_gh��
hkh[b���a�\�^f�ldhx�hj]Zgm�^hoh^�\���a[hj�\�ijh�ih\�^hfe_ggy�ijh�
\�^fh\m�q_j_a�k\h��j_e�]�cg��i_j_dhgZggy�\�^�ijbcgylly�j_}kljZ-
p�cgh]h� ghf_jZ� h[e�dh\h�� dZjldb� ieZlgbdZ� ih^Zld�\� �ih^Z}lvky�
l�evdb� n�abqgbfb� hkh[Zfb ± i�^ijb}fpyfb�� yd�� q_j_a� k\h��
j_e�]�cg�� i_j_dhgZggy� \�^fh\eyxlvky� \�^� ijbcgylly� j_}kljZ-
p�cgh]h� ghf_jZ� h[e�dh\h�� dZjldb� ieZlgbdZ� ih^Zld�\� lZ� ih\�-
^hfbeb�ijh�p_�\�^ih\�^ghfm�hj]Zgm�^hoh^�\���a[hj�\�� 

8) hibk� ^hdmf_gl�\�� sh� ^h^Zxlvky� ^h� aZy\b� ijh� hljbfZggy�
e�p_ga����m�^\ho�ijbf�jgbdZo� 
Hj]Zgm�e�p_gam\Zggy aZ[hjhgy}lvky� \bfZ]Zlb� \�^� a^h[m\ZqZ�

e�p_ga����gr��^hdmf_glb� 
A������j��jhaihqZeZkv� ]Zjfhg�aZp�y�mdjZ�gkvdh��aZdhgh^Z\qh��

[Zab� \bjhsm\Zggy� ijhfbkeh\bo� dhghi_ev� a� f�`gZjh^gbfb�
ghjfZfb�� Ahdj_fZ agylh� h[h\¶yadh\m� hohjhgm� ihk�\�\�� \f�kl�
l_ljZ]�^jhdZgZ[�ghem�\ ydbo�g_�i_j_\bsm} 0,08 % [37]. 

M� ih^Zevrhfm� aZ� ih^Zggyf Zkhp�Zp��� ©MdjZ�gkvd�� l_og�qg��
dhghie�ª lZ� 1gklblmlm� em[¶ygbo� dmevlmj� G::G� \g_k_g�� af�gb� ^h�
aZdhgh^Z\qbo� Zdl�\� sh^h� h[eZ^gZggy� �� mljbfZggy� kdeZ^�\�� sh�
aZklhkh\mxlvky� ^ey� a[_j�]Zggy� dhghieygh�� kbjh\bgb� jhalZrm-
\Zggy�ihk�\�\�ijhfbkeh\bo�dhghi_ev�lZ��g� 

>ey� mki�rgh]h� lZ�_n_dlb\gh]h�jha\bldm� ]Zema�� dhghieyjkl\Z�
g_h[o�^gh ijh^h\`blb�]Zjfhg�am\Zggy�aZdhgh^Z\qh��[Zab�MdjZ�gb�
a�f�`gZjh^gbfb�lZ�}\jhi_ckvdbfb�\bfh]Zfb� 

<������± �����jhdZo�aZ��g�p�Zlb\hx�<=H�:khp�Zp�y�©MdjZ�gkvd��
l_og�qg�� dhghie�ª gZ�[Za��>_j`Z\gh�� kem`[b�MdjZ�gb� a�e�dZjkvdbo�
aZkh[�\� lZ� dhgljhex� aZ�gZjdhlbdZfb�knhjfh\Zgh�ihkl�cgh�^�xqm�
jh[hqm� ]jmim�� aZ\^Zggyf� ydh�� [meh� gZ^Zggy� ijhihabp�c� sh^h�
\g_k_ggy� af�g� \� ^�xqm� ghjfZlb\gh-ijZ\h\m� [Zam�� a� f_lhx�
kijhs_ggy� \_^_ggy� ]hkih^Zjkvdh�� ^�yevghkl�� km[C}dlZfb� ]hkih-
^Zjx\Zggy�� sh� aZcfZxlvky� dmevlb\m\Zggyf� lZ� i_j_jh[dhx�
ijhfbkeh\bo�dhghi_ev��Ahdj_fZ��\�jZfdZo�jh[hlb�\bs_aZagZq_gh��
]jmib� �g�p�ch\Zgh�\g_k_ggy�af�g�\�AZdhg�MdjZ�gb�©Ijh�gZjdhlbqg��
aZkh[b��ikbohljhig��j_qh\bgb���ij_dmjkhjbª [38] lZ�jhajh[ey}lvky�
kmqZkgZ� ghjfZlb\gh-ijZ\h\Z� [ZaZ�� ydZ� [� ^Z\ZeZ� afh]m�
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e_]Ze�am\Zlb� ^�yevg�klv� a� \bdhjbklZggy� gZjdhlbqgbo� aZkh[�\��
ikbohljhigbo� j_qh\bg� �� ij_dmjkhj�\� m� gZmdh\bo� lZ� gZ\qZevgbo�
p�eyo��^ey�qh]h�jhajh[ey}lvky�gbadZ�i�^aZdhggbo�Zdl�\.  

Dj�f� lh]h�� aZijhihgh\Zgh� \g_klb� af�gb� \� IDFM��� ���� \�^�
6.05.2000 j����� ���� \�^� ���������� j����� ���� \�^� ���������� j�� a�
f_lhx� m^hkdhgZe_ggy� ghjfZlb\gh-ijZ\h\h�� [Zab� lZ� ijb[bjZggy�
kmi_j_qghkl_c� lZ� gZy\gbo� ZgZojhg�af�\� \� ^�xqbo� ghjfZlb\gh-
ijZ\h\bo�^hdmf_glZo�� 

Ijh\h^beZkv jh[hlZ� ih� aZ[_ai_q_ggx� ijbcgylly� Ijh_dlm�
AZdhgm� �� ����� \�^� ����������� ijh� \g_k_ggy� af�g� ^h� AZdhgm�
MdjZ�gb� ©Ijh� gZjdhlbqg�� aZkh[b�� ikbohljhig�� j_qh\bgb� �� ij_-
dmjkhjbª �sh^h� ihjy^dm� h[�]m� i�^dhgljhevgbo� j_qh\bg��� <�^ih-
\�^gh�^h�IhklZgh\b�<J�MdjZ�gb�� 1852-VIII \�^������������j��©Ijh�
ihjy^hd� ^_ggbc� rhklh�� k_k��� <_joh\gh�� JZ^b� MdjZ�gb� \hkvfh]h�
kdebdZggyª ijh_dl�AZdhgm�i�^]hlh\e_gh�^ey�jha]ey^m�m�i_jrhfm�
qblZgg��\�<J�MdjZ�gb� 

Hdj�f�pvh]h��\\Z`Zxqb�jha\blhd�]Zema��dhghieyjkl\Z�h^gbf��a�
ij�hjbl_l�\�� gZ� ^_j`Z\ghfm� j�\g�� aZ^_deZjh\Zgh� g_h[o�^g�klv� \�
kijbygg��^�yevghkl�� km[¶}dl�\� ]hkih^Zjx\Zggy�sh^h� \bjh[gbpl\Z�
dhghi_ev� a� gbavdbf� \f�klhf� l_ljZ]�^jhdZgZ[�ghem� Z[h� dhghi_ev��
sh�g_�f�klylv� lZdh��j_qh\bgb� �jhaihjy^`_ggy�DFM��� ���-j� \�^� 
��� k_jigy� �����j�� ©Ijh� ko\Ze_ggy�KljZl_]���^_j`Z\gh�� ihe�lbdb�
sh^h� gZjdhlbd�\� gZ� i_j�h^�^h� ����� jhdmª�� ydZ� [� klZeZ� hkgh\hx� 
^ey� ih^Zevrh]h� jhajh[e_ggy� ^_j`Z\gbo� ijh]jZf� i�^ljbfdb� lZ�
jha\bldm�]Zema��� 

HklZgg�f�qZkhf�\�MdjZ�g�� ©gZ[bjZ}�h[_jl�\ª l_fZ�a�iblZggy�
e_]Ze�aZp���f_^bqgbo�dhghi_ev��GZ�kZcl��<_joh\gh��jZ^b���exlh]h�
2019 jhdm�[meZ�knhjfh\ZgZ�\�^ih\�^gZ�i_lbp�y� ��[m\�ijh\_^_gbc�
a[�j� i�^ibk�\�� GZj^_i�\� aZdebdZeb� reyohf� af�gb� aZdhgh^Z\kl\Z�
kl\hjblb�gZe_`g��mfh\b�^ey�ih\ghp�ggh]h�aZklhkm\Zggy�dhghi_ev�
\�f_^bqg�c�lZ�gZmdh\�c�^�yevghkl���\�lhfm�qbke��a�f_lhx�jhajh[db��
de�g�qgbo� ^hke�^`_gv�� ^_j`Z\gh�� j_}kljZp��� ^�}\bo� e�dZjkvdbo�
aZkh[�\�Z[h�ijhlhdhe�\�e�dm\Zggy��yd��i_j_^[ZqZxlv�\bdhjbklZggy�
ijh^mdl�\� a� \f�klhf� dZgZ[�gh�^�\�� P_� [meb� ebr_� i_jr�� kijh[b�
]jhfZ^dhkl�� af�gblb� kblmZp�x� gZ� jbgdm� dhghi_ev� \� MdjZ�g�� 
gZ� dhjbklv� kih`b\Zq�\� f_^bqgbo� dhghi_ev�� KlZghf� gZ� d�g_pv� 
����� jhdm� ^h� <_joh\gh�� JZ^b� MdjZ�gb� \� q_j]h\bc� jZa� ]jmiZ�
^_imlZl�\� gZfZ]Z}lvky� ih^Zlb� ©q_j]h\bcª aZdhghijh_dl� \�
i�^ljbfdm� e_]Ze�aZp��� f_^bqgbo� dhghi_ev�� Ijb� pvhfm� ke�^�
\�^f�lblb�gZklmig_�  

¾ \�MdjZ�g��aZj_}kljh\Zgh���Zdlb\gh�\b\h^ylvky�gZ�jbghd�jy^�
khjl�\�ijhfbkeh\bo�dhghi_ev�l_jZi_\lbqgh��kijyfh\Zghkl���
ebkly� �� kmp\�lly� ydbo� fZxlv� \_ebq_agbc� l_jZi_\lbqgbc�
ihl_gp�Ze� 

¾ \� djZ�g�� �kgm}� aZdhggbc� f_oZg�af� dmevlb\m\Zggy�� i_j_-
\_a_ggy��a[_j�]Zggy��\bdhjbklZggy��ijb^[Zggy��j_Ze�aZp����Z�
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lZdh`�agbs_ggy�jhkebg�l_og�qgbo�dhghi_ev�l_jZi_\lbqgh��
kijyfh\Zghkl�� 

¾ qbgg_� aZdhgh^Z\kl\h� g_� aZ[hjhgy}� \bdhjbklh\m\Zlb� d\�lb�
Z[h�ebkly�l_og�qgbo�dhghi_ev�l_jZi_\lbqgh��kijyfh\Zghkl��
\�hkh[bklbo�p�eyo�Z[h�]h^m\Zlb�gbfb�^hfZrg�o�l\Zjbg� 

¾ ^ey� lh]h�� sh[� aZimklblb� f_oZg�afb� e_]Zevgh]h� \bdhjbk-
lZggy� d\�l�\� Z[h� ebkly� l_og�qgbo� dhghi_ev� l_jZi_\lbqgh��
kijyfh\Zghkl���yd��\bdhjbklh\mxlvky�\ ijhfbkeh\bo�p�eyo��
g_h[o�^gh� \kvh]h� ebr_� j_]eZf_glm\Zggy� ^Zgh]h� \b^m�
^�yevghkl��� \� i_jrm� q_j]m�� gZ� j�\g�� \�^hfqbo� ghjfZlb\gh-
ijZ\h\bo�Zdl�\� 

KblmZp�y� a� ghjfZlb\gh-ijZ\h\bf� aZ[_ai_q_ggyf� ]Zema��
dhghieyjkl\Z�\�^_ydbo�djZ�gZo�k\�lm  

<bdhjbklZggy� e�dZjkvdbo� aZkh[�\� gZ� hkgh\�� dhghi_ev� \j_-
]mevh\Zgh� aZdhgZfb�DZgZ^b��KR:��:\klj����;_ev]����Q_o����>Zg����
Ohj\Zl����N�geyg^����NjZgp����G�f_qqbg��� 1jeZg^���� 1lZe����Exdk_f-
[mj]Z�� G�^_jeZg^�\�� Ihjlm]Ze���� Keh\Zqqbgb�� 1kiZg���� R\_p����
R\_cpZj����<_ebdh��;jblZg����LZ�eZg^m��Dhj_���Ihevs��lhsh� 

Jhk�ckvdZ� N_^_jZp�y� M� Jhk��� ^�}� aZdhg� ©Ijh� gZjdhlbqg��
aZkh[b� �� ikbohljhig�� j_qh\bgbª�� LZdh`� gZjdhlbqgbo� aZkh[�\�
klhkmxlvky�klZll����������Djbf�gZevgh�dh^_dkm�JN��M�Jhk���dhghie��
gZe_`Zlv�^h� ,�kibkdm�aZ[hjhg_gbo�j_qh\bg��j_qh\bgb��\bemq_g��a�
pb\�evgh]h� h[hjhlm� [_a� \bgyld�\� [39]�� A]�^gh� a� ihklZgh\hx�� \�
f_^bqgbo� p�eyo� Z[h� ^ey� aZklhkm\Zggy� \� h[eZkl�� \_l_jbgZj���
^ha\hey}lvky� dmevlb\m\Zggy� dhghi_ev�� <� lZdhfm� \biZ^dm� \f�kl�
gZjdhlbqgbo� �� ikbohljhigbo� j_qh\bg� m� aZkh[Zo�� sh� \b]hlh\-
eyxlvky� g_�h[f_`m}lvky��>ey�ijhfbkeh\bo�p�e_c��g_�ih\
yaZgbo�a�
\bjh[gbpl\hf�gZjdhlbqgbo�aZkh[�\���ikbohljhigbo�j_qh\bg��lZdh`�
fh`gZ�\bjhsm\Zlb� dhghie��\�f_^bqgbo�p�eyo��Ijb�pvhfm�\�kmo�c�
fZk��ebkly���\_jog�o�kmp\�lv�h^gh]h�dmsZ�dhghi_ev�g_�ih\bggh�[mlb�
[�evr_������l_ljZ]�^jhdZggZ[�ghem� 

DZgZ^Z� <� p�c� djZ�g� D;>� }� dhgljhevh\Zghx� j_qh\bghx� 
a]�^gh�a�dhg\_gp�yfb�HHG�ijh�dhgljhev�aZ�gZjdhlbdZfb�� 

>ey�\bjhsm\Zggy�[m^v-ydbo�jhkebg�dhghi_ev�g_h[o�^gh�fZlb�
n_^_jZevgm�e�p_ga�x��\b^Zgm�a]�^gh��a�AZdhghf�ijh�dhghie� [40]: 

¾ e�p_ga�y�gZ� \bjhsm\Zggy� a]�^gh� a�AZdhghf� ijh� dhghie��gZ�
f_^bqg��p�e�; 

¾ ^ha\�e�gZ�\bjhsm\Zggy�jhkebg�dhghi_ev�gZ�f_^bqg��p�e���^_�
\dZaZgbc�^ha\he_gbc�\f�kl�L=D���D;>� 

¾ e�p_ga�y� gZ� ijhfbkeh\�� dhghie�� a]�^gh� a AZdhghf� ijh�
ijhfbkeh\��dhghie�� 

¾ ^ha\�e� \bjhsm\Zggy� i_\gbo� khjl�\� jhkebg� dhghi_ev� �a�
\f�klhf�L=D�g_�[�evr_������m�d\�ldZo��]�edZo�lZ�ebkl�� 
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I�^ijb}fkl\Z�� yd�� \bjhsmxlv� dhghie�� ^ey� f_^bqgbo� p�e_c��
ih\bgg��^hljbfm\Zlbky�\k�o�ijZ\be� lZ�\bfh]��yd�� aZklhkh\mxlvky�
^h� dhghi_ev� a]�^gh� �a� AZdhghf� ijh� dhghie��� E�p_gam}lvky  
lZdh`� � i_j_jh[dZ� ijh^mdl�\�� sh� f�klylv� D;>�� ^ey� j_Ze�aZp����
g_aZe_`gh� \�^ ihoh^`_ggy� D;>�� Ijh^mdp�y�� sh� f�klblv� D;>�  
fh`_�ijh^Z\Zlbky�ebr_� 

¾ l_jblhj�Zevgh� mih\gh\Z`_gbf� ij_^klZ\gbdhf�� ydbc�
aZcfZ}lvky�j_Ze�aZp�}x�ijh^mdp���a�f_^bqgbfb�dhghieyfb� 

¾ aZ�gZy\ghkl��m�ijh^Z\py�ijh^mdp���dhghi_ev�^ey�f_^bqgbo�
p�e_c�e�p_ga�� gZ�n_^_jZevghfm�j�\g�� 

KR:� M� KR:� \bdhjbklZggy� dhghi_ev� \� f_^bqgbo� p�eyo� }�
aZdhggbf�m����rlZlZo��1kgm}�kmll}\Z�j�agbpy�\�aZdhgZo�ijh�f_^bqg��
dhghie�� \� j�agbo�rlZlZo�� \� lhfm� qbke���sh^h mfh\ \bjh[gbpl\Z��
jhaih^�em�� kih`b\Zggy� lZ j_dhf_g^h\Zgbo� f_^bqgbo� klZg�\� 
^ey�\`b\Zggy�� 

I_jrbf� rlZlhf�� ydbc� _n_dlb\gh� e_]Ze�am\Z\� f_^bqg��
dhghie���[meZ�DZe�nhjg�y�\������jhp���D�evdZ�rlZl�\�ijb}^gZebky�m�
�����j���Z�\������j��=Z\Z��klZeb�i_jrbfb��olh�e_]Ze�am\Z\�aZdhg�
ijh� f_^bqg�� dhghie�� aZdhgh^Z\qbf� hj]Zghf�rlZlm�� M� ����� jhdm�
e_]Ze�aZp�y�f_^bqgbo�dhghi_ev�ihrbjbeZky�gZ�[�evr�klv�rlZl�\� 

GZ�n_^_jZevghfm�j�\g�� ��� ]jm^gy� �����jhdm�[m\�i�^ibkZgbc�
AZdhg�ijh�ihe�ir_ggy�k�evkvdh]h�]hkih^Zjkl\Z��aZdhghijh_dl�ijh�
n_jf_jkvd�� ]hkih^Zjkl\Z� ����� jhdm�� [41]�� A]�^gh a pbf AZdhghf 
jhkebgb� lZ� iho�^g�� dhghi_ev�� yd��f�klylv� g_� [�evr_� ���� \�^khldZ�
L=D�gZ�kmo�c�\Za���[�evr_�g_�}�dhgljhevh\Zgbfb�j_qh\bgZfb�� 

D;>�\�/\jhi�� Ghjfb�/K j_]mexxlv�ijh^Z`�ijh^mdl�\�D;> m�
[�evrhkl�� }\jhi_ckvdbo� djZ�g� �lZ[e�� ���� H^gZd�� pbf� djZ�gZf�
^ha\hey}lvky� kZfhkl�cgh� h[bjZlb� jbgdh\�� ijZ\beZ� lZ� ijbcfZlb�
\eZkg_�]Zema_\_�aZdhgh^Z\kl\h�� 

M�R\_cpZj���ij_iZjZlb�gZ�hkgh\�� dhghi_ev� a�i_\gbf�j�\g_f 
dZgZ[�^�hem� �D;>�� \j_]mevh\Zg�� ki�evghx� gZklZgh\hx�N_^_jZev-
gh]h� mijZ\e�ggy� hohjhgb� a^hjh\¶y� �)23+���N_^_jZevgh�� kem`[b�
[_ai_db� oZjqh\bo� ijh^mdl�\� �� \_l_jbgZj��� �)692�� ��j_]meylhjgbf�
Z]_glkl\hf� 6ZLVVPHGLF� \�^� ��� ebklhiZ^Z� ����� jhdm�� DZgZ[�k� �a�
aZ]Zevgbf� \f�klhf� L=D� g_� [�evr_� ����� D;>� �� dZgZ[�^�he� a�
^hf�rdZfb�L=D�g_�[�evr_� ���g_�i�^iZ^Zxlv�i�^�^�x�r\_cpZjkv-
dh]h�AZdhgm�ijh�gZjdhlbqg��aZkh[b��hkd�evdb�dZgZ[�k���D;>�a�lZdbf�
gbavdbf�\f�klhf�L=D�g_�fZxlv�ikbohZdlb\gh��_n_dlm� ��g_�fZxlv�
jbabdm�jha\bldm�gZjdhlbqgh��aZe_`ghkl� [42]. 

Ih� \kvhfm� k\�lm� \k_� [�evr� Zdlb\gh� a^�ckgx}lvky� ©j_Z[�-
e�lZp�yª jhkebgb�dhghi_ev��[h�\�j�agbd�dmlhqdZo�ieZg_lb�g�dheb��gZ�
\�^f�gm� \�^� MdjZ�gb�� g_� ijbibgyeZky� gZmdh\Z� jh[hlZ� sh^h�
\b\q_ggy�ihl_gp�Zem�dhghi_ev�^ey�j�agbo�]Zema_c�\bjh[gbpl\Z��Z�
hkh[eb\h� yd� ©e�dm\Zevgh�ª jhkebgb�� Kvh]h^g�� \� MdjZ�g�� mk��
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dZgZ[�gh�^b� i_j_[m\Zxlv� m� kibkdm� j_qh\bg�� yd�� g_� fh`mlv� [mlb�
\bdhjbklZg�� \� f_^bpbg�� lZ� gZmdh\h-^hke�^g�c� jh[hl��� Qbggbf�
aZdhgh^Z\kl\hf�i_j_^[Zq_gh�djbf�gZevg_�i_j_ke�^m\Zggy�\q_gbo�
aZ�^hke�^`_ggy� l_jZi_\lbqgh��p�gghkl�� dZgZ[�gh�^�\�� ��e�dZj�\��sh 
gZ\Z`Zlvky� ihe_]rblb� klZg� o\hjbo�� Z� lZdh`� iZp�}gl�\� ± aZ�
j_Ze�aZp�x� ijZ\Z� ex^bgb� gZ� ^hklmi� ^h� _n_dlb\gh]h� 
e�dm\Zggy�>��@� 

LZ[ebpy�� 
DjZ�gb��^_�^ha\he_gh�\bjh[eylb�lZ�ijh^Z\Zlb dhghie� 

^ey�f_^bqgbo�p�e_c��klZghf�gZ�����������j�� 

DjZ�gb 
>ha\he_gh���g_�
^ha\he_gh 

<f�kl�L=D� 
�g_�[�evr_� 

:e[Zg�y g�  
:\klj�y lZd��aZ j_p_ilhf 0,3% 
;�ehjmkv g�  

;_ev]�y lZd��aZ j_p_ilhf 0,2% 
;hkg�y���=_jp_]h\bgZ g�  
;he]Zj�y lZd 0,2% 
Ohj\Zl�y lZd��aZ j_p_ilhf 0,2% 
D�ij lZd 0,2% 
Q_kvdZ�J_kim[e�dZ lZd 0,3% 

>Zg�y lZd 0,2% 
?klhg�y lZd 0,2% 
N�geyg^�y lZd��aZ j_p_ilhf 0,2% 
NjZgp�y lZd 0% 
G�f_qqbgZ lZd��aZ j_p_ilhf 0,2% 
=j_p�y lZd 0,2% 
M]hjsbgZ lZd 0,2% 

1keZg^�y g�  
1jeZg^�y lZd 0,1% 
1lZe�y lZd 0,6% 
EZl\�y lZd 0,2% 
Ebl\Z lZd 0,2% 
Exdk_f[mj] lZd 0,3% 

FZevlZ lZd��aZ j_p_ilhf 0,2% 
G�^_jeZg^b lZd 0,2% 
Ghj\_]�y lZd 0% 
IhevsZ lZd 0,2% 
Ihjlm]Ze�y lZd��aZ j_p_ilhf 0,3% 
Jmfmg�y lZd 0,2% 

K_j[�y g�  
Keh\ZqqbgZ g�  
Keh\_g�y lZd 0,2% 
1kiZg�y lZd 0,2% 
R\_p�y lZd 0% 
R\_cpZj�y lZd 1% 
MdjZ�gZ lZd 0,08% 
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DblZc� M� DblZ�� \bdhjbklZggy� ijhfbkeh\bo� dhghi_ev� ^ey�
f_^bqgh]h� aZklhkm\Zggy� s_� g_� \j_]mevh\Zgh�� A� ih]eb[e_gbfb�
^hke�^`_ggyfb�\�]Zema��dhghieyjkl\Z�a[�evrm}lvky�aZp�dZ\e_g�klv�
m� dhghieyo� a� \f�klhf� D;>��<\Z`Z}lvky��sh� aZklhkm\Zggy� D;>� m�
oZjqh\bo� ijh^mdlZo�� dhkf_lbp�� lZ� ijh^mdlZo� a^hjh\
y� [m^_�
ijh^h\`m\Zlb�jharbjx\Zlbky�� 

1a� djZ�g� I�\^_ggh-Ko�^gh�� :a��� \bdhjbklZggy� f_^bqgbo�
dhghi_ev�^ha\he_gh�ebr_�m�LZ�eZg^��lZ�Dhj_�� 

LZ�eZg^� LZ�eZg^� i_jrbf� �a� djZ�g� I�\^_ggh-Ko�^gh�� :a���
maZdhgb\� f_^bqg�� dhghie�� [44] m� ����� jhp�� �� ajh[b\� dhghie��
]heh\gbf� ij�hjbl_lhf� mjy^m��Ijb[mlhd� \�^� dhghieygh�� f_^bqgh��
]Zema��hp�gx}lvky�\���� f�evyj^Z�^heZj�\��sh�kdeZ^Z}lvky�a�j�agbo�
k_]f_gl�\�jbgdm� 

GZjZa�� gZ^Zgh� ihgZ^� ���� e�p_ga�c� gZ� jhaih\kx^`_ggy��
\bjhsm\Zggy� lZ� \bemq_ggy�� Ijb\Zlg�� dhfiZg��� ijZpxxlv� a�
i_\gbfb�h[f_`_ggyfb��^_j`Z\g��i�^ijb}fkl\Z�i�^ljbfmxlvky�gZ�
j�\g��^_j`Z\b� 

Dhj_y� GZ� kvh]h^g�rg�c� ^_gv� m� Dhj_�� \`b\Zggy� dhghieygh��
he��� Z[h� dZggZ[�^�hem� �&%'�� ^ha\he_gh� ^ey� f_^bqgh]h� \bdhjbk-
lZggy��J�\_gv�L=D�g_�ih\bg_g�i_j_\bsm\Zlb������ 

<bkgh\db. <Z`eb\bf�gZijyfhf�jha\bldm�_dhghf�db��ahdj_fZ�
\� Z]jZjghfm� k_dlhj��� }� k_e_dp�cgZ� jh[hlZ�� ydZ� yd� gZmdh\��
^hke�^`_ggy�}�h[
}dlZfb� �gl_e_dlmZevgh��\eZkghkl�� lZ�ijh^mdlhf�
l\hjqh�� ^�yevghkl�� ex^bgb� lZ� hnhjfexxlvky� yd� gh\�� khjlb��
KlZghf� gZ� d�g_pv� ihlhqgh]h� jhdm� m� >_j`Z\ghfm� J_}klj�� khjl�\�
jhkebg��ijb^Zlgbo�^ey�ihrbj_ggy�\�MdjZ�g���agZoh^blvky�^_\¶ylv�
khjl�\ dhghi_ev�ihk�\gbo�k_e_dp��� 1ED�G::G� �XKH-����=Zjfhg�y��
<�d� ������ =eygZ�� =e_k�y�� :jl_f�^Z�� =emo�\kvd�� ����FbdheZcqbd� lZ�
=emo�\kvd�� ����� <� kmqZkgbo� jbgdh\bo� mfh\Zo� jmr�cghx� kbehx�
jha\bldm� ]Zema�� }� dhgdmj_gp�y�� Z� lhfm� ke�^� aZagZqblb�� sh� \�
>_j`Z\ghfm� J_}klj�� khjl�\� jhkebg� hdj�f� khjl�\� k_e_dp��� 1ED� �yd�
[meh�^h� �����jhdm�� }� khjlb� dhghi_ev�s_� qhlbjvho� \bjh[gbd�\� ± 
Lh\Zjbkl\Z� a� h[f_`_ghx� \�^ih\�^Zevg�klx� ©1gklblml� hj]Zg�qgh]h�
a_fe_jh[kl\Zª �khjlb� EZjZ�� KmeZ�� =eh[Z��� Lh\Zjbkl\Z� a� h[f_-
`_ghx� \�^ih\�^Zevg�klx� ©:<?DHG:ª �khjl�Fj�y��� LH<�GZmdh\_-
^hke�^g_�i�^ijb}fkl\h�©DZg[_dk�=jmiª �khjl�DZg[_dk��lZ�1gklblmlm�
k�evkvdh]h�]hkih^Zjkl\Z�I�\g�qgh]h�Koh^m�G::G��khjl�Khn�y���sh�
\dZam}�gZ�i_\gbc�j�\_gv�jha\bldm�k_e_dp���lZ�\�^kmlg�klv�fhghihe���
gZ�kl\hj_ggy�gh\bo�khjl�\�ijhfbkeh\bo�dhghi_ev�� 

Ijhfbkeh\_� gZk�ggbpl\h� khjl�\� dhghi_ev� \� �gklblml�� ijh-
\h^blvky� a� khjlZfb� gZc[�evr� aZlj_[m\Zgbfb� gZ� jbgdm� \bjh[-
gbdZfb�dhghi_ev��kvh]h^g��p_�khjlb�± =eygZ��=e_k�y��=emo�\kvd������
FbdheZcqbd�lZ�=emo�\kvd� ����A\bqZcgh�gh\��khjlb�dhghi_ev�Fj�y��
Khn�y� lZ� DZg[_dk�s_� g_� a
y\bebky� gZ� jbgdm� ^ey� ijhfbkeh\h]h�
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\bdhjbklZggy� �\�^kmlg�klv� ^hklZlgvh�� d�evdhkl�� gZk�gg}\h]h�
fZl_j�Zem���Ze_�q_j_a�^_d�evdZ�jhd�\�dhgdmj_gp�y�ihkbeblvky��Z�p_�
gZdeZ^Z}� gh\�� \bfh]b� ^h� ij_^klZ\e_ggy� [�evr� yd�kgh]h�
gZk�gg}\h]h�fZl_j�Zem�^ey�n_jf_j�\��sh�g_h[o�^gh�\jZoh\m\Zlb�\�
k\h�c� ih^Zevr�c�gZk�gg}\�c�jh[hl�� ki_p�Ze�klZf� mklZgh\b�� ��sh� }�
ihablb\ghx� ^bgZf�dhx� ^ey� jbgdm�� ydbc� ijhihgm}� ihl_gp�cgbf�
\bjh[gbdZf�[�evr�yd�kgm�lZ�d�evd�kgm�ijhihabp�x�� 

KlZghf� gZ� ����� j�d� \� MdjZ�g�� ��� ]hkih^Zjkl\� \bjhsmxlv�
l_og�qg�� dhghie�� �� \bk�yeb� ����� ]Z�� IjZ\h� gZ� \bjh[gbpl\h� lZ�
ijh^Z`�gZk�ggy�khjl�\�k_e_dp���1gklblmlm�em[¶ygbo�dmevlmj�G::G�\�
l_i_j�rg�c� qZk�� hdj�f� kZfh]h� �gklblmlm�� }� m� r_klb� km[¶}dl�\�
gZk�ggbpl\Z� MdjZ�gb�� HklZgg�� ljb� jhdb� a� ����� jhdm� gZk�ggy�
dhghi_ev� \� MdjZ�g�� \bjh[eyeb� hdj�f� 1ED� s_� �� i�^ijb}fkl\Z� ± 
1gklblml�k�evkvdh]h� ]hkih^Zjkl\Z�I�\g�qgh]h�Koh^m��Lh\Zjbkl\h� a�
h[f_`_ghx� \�^ih\�^Zevg�klx� ©:<?DHG:ª�� Lh\Zjbkl\h� a� h[f_-
`_ghx� \�^ih\�^Zevg�klx� ©>1;JH<:� N:JFAª�� Ijb\Zlgh-hj_g^g_�
k�ev]hkii�^ijb}fkl\h�©AHJYª��<k��jZahf�\hgb�\bjh[eyeb�[ebavdh�
150 ± ���� l� gZk�ggy�� Hkgh\gbc� \bjh[gbd� ih� h[¶}fZf� [meh  
LH<�©:<?DHG:ª. 

Jha\blhd� k\�lh\h]h� dhghieyjkl\Z� kvh]h^g�� c^_� reyohf�
dhfie_dkgh]h�\bdhjbklZggy�jhkebgb�dhghi_ev�^ey�\bjh[gbpl\Z�yd�
_dheh]�qgh� qbklbo� lZ� mg�dZevgbo� aZ� ih}^gZggyf� dhjbkgbo�
\eZklb\hkl_c� oZjqh\bo� ijh^mdl�\�� lZd� �� \bjh[gbpl\Z� l_dklbex��
[�hieZklbdm�� [m^�\_evgbo� lZ� f_[_evgbo� fZl_j�Ze�\�� iZeb\gbo�
[jbd_l�\� �� l�^�� Hdj_fbf� k_]f_glhf� m� \bjh[gbpl\�� ijh^mdp��� a�
jhkebgb� dhghi_ev� \bklmiZ}� f_^bqgbc� gZijyf�� ydbc� kvh]h^g��
\\Z`Z}lvky�h^gbf�a�gZc[�evr�i_jki_dlb\gbc�\�/K��KR:��DblZ��lZ�
[ebavdhfm�Koh^��� 

:dlmZevgbf� aZebrZ}lvky� iblZggy� i_j_gZkbq_ggy� \bjh[-
gbpl\Z�i_\gh��ijh^mdp��� dhghieyjkl\Z� �\�i_jrm�q_j]m�f_^bqgh]h�
gZijyfm� \bdhjbklZggy�� ^ey� lZdbo� \_ebdbo� jbgd�\� yd� Zf_jb-
dZgkvdbc�� dZgZ^kvdbc� lZ� qZklbgZ� }\jhi_ckvdh]h� jbgdm�� >ey�
\bj�r_ggy� iblZgv� i_j_gZkbq_ggy� \gmlj�rg�o� jbgd�\�� \bjh[gbdb�
dhghieygh��ijh^mdp���rmdZxlv�\Zj�Zglb�_dkihjlm�k\h}��ijh^mdp���gZ�
f_gr� jha\bgml�� jbgdb�� Ijb� pvhfm� ke�^� \�^agZqblb�� sh� ^ey�
ijbdeZ^m��}\jhi_ckvdbc�\bjh[gbd�aZobs_gbc�gZ�k\h}fm�\gmlj�r-
gvhfm� jbgdm�� �o� i�^ljbfmxlv� k\h�� `� mjy^b� kbkl_fhx� ^_j`Z\gbo�
^hlZp�c� lZ� \gmlj�rgvh�� kljZl_]�}x� �gl_]jZp��� dhghie_ijh^mdp��� 
\� kih`b\qbc� k_]f_gl�� jha\b\Zxqb� ljZ^bp�x� kih`b\Zggy� \�^ih-
\�^gh��]jmib�lh\Zj�\� 

<�mfh\Zo�kmqZkgbo�l_g^_gp�c�jha\bldm�k\�lh\h]h�dhghieyjkl\Z�
mdjZ�gkvdbc�jbghd�klZ}�gZc[�evr�g_aZobs_gbc��hkd�evdb�^_j`Z\Z�
g_� klbfmex}� jha\bldm� \�lqbagygh]h� dhghieyjkl\Z�� Z� gZ\iZdb�
kl\hjx}� rlmqg�� i_j_rdh^b� reyohf� gZ^f�jgh]h� j_]mex\Zggy�
^�yevghkl�� dhghie_\bjh[gbd�\�� aZemq_ggy� F<K� ^ey� dhgljhex�
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dmevlb\m\Zggy�lZ�^�yevghkl��a�i_j_jh[e_ggy�ijh^mdp���a�l_og�qgbo�
dhghi_ev��\�^�qh]h�m�\kvhfm�pb\�e�ah\Zghfm�k\�l��\`_�gZfZ]Zxlvky�
fZdkbfZevgh� \�^�clb�� Agbsmxqb� \gmlj�rgvh]h� \bjh[gbdZ� lZ� g_�
kl\hjxxqb�ijhahj_�lZ�ajhamf�e_�^ey�\k�o�aZdhgh^Z\kl\h��^_j`Z\Z�
klbfmex}� aZdhj^hggbo� dhghie_\bjh[gbd�\ Zdlb\�am\Zlbky� lZ�
eh[�x\Zlb�k\h���gl_j_kb�\�k_j_^bg��djZ�gb�lZ�\bdhjbklh\m\Zlb�gZr�
jbghd� ^ey� j_Ze�aZp��� k\h}��� g_� aZ\`^b� ^hp�evgh�� ^ey� gZrh]h�
kih`b\ZqZ� ijh^mdp���� jha\b\Zxqb� k\hx� _dhghf�dm� aZ� jZomghd�
ihkeZ[e_ggy���lZd�keZ[dh��mdjZ�gkvdh��� 
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