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K_j]�c�Dhjhiq_gdh 
dZg^b^Zl�l_og�qgbo�gZmd� klZjrbc�gZmdh\bc�ki�\jh[�lgbd 
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GZlZe�y�Kh\Z 

dZg^b^Zl�l_og�qgbo�gZmd 
ORCID: 0000-0003-4750-2473 

 
<klmi�� <Z`eb\m� jhev� \� `bll}^�yevghkl�� hj]Zg�afm� ex^bgb�

\�^�]jZxlv� jhkebgg�� he��� ± h[h\¶yadh\Z� kdeZ^h\Z� a[ZeZgkh\Zgh]h�
jZp�hgm� oZjqm\Zggy�� aZ\^ydb� ydbf� hj]Zg�af� hljbfm}� jy^� n�a�h-
eh]�qgh� \Z`eb\bo� _e_f_gl�\�� f�g_jZevgbo� j_qh\bg�� \�lZf�g�\��
_kk_gp�Zevgbo�`bjgbo� dbkehl��G_\�^¶}fghx� kdeZ^h\hx� \�^Zghfm�
\biZ^dm�\bklmiZxlv�gZlmjZevg��he���a�gZk�ggy�ijhfbkeh\bo� dhgh-
i_ev�� Ih`b\gZ� p�gg�klv� he��� a� gZk�ggy� ijhfbkeh\bo� dhghi_ev�
djb}lvky� m� \bkhdhfm� \f�kl�� ihe�g_gZkbq_gbo� `bjgbo� dbkehl� 
Hf_]Z-����Hf_]Z-���yd��ihablb\gh�\ieb\Zxlv�gZ�f_lZ[he�af�\m]e_-
\h^�\��e�i�^gbc�h[f�g��kl�cd�klv�hj]Zg�afm�^h�iZlheh]�c��i�^ljbfmxlv�
nmgdp��� k_jp_\h-km^bggh�� kbkl_fb�� gZ^Zxlv� _n_dl� af�pg_ggy�
�fmggh�� kbkl_fb�ex^bgb��AZ\^ydb� k\h}fm�[�ho�f�qghfm� kdeZ^m� lZ�
n�a�heh]�qg�c�^���gZ�hj]Zg�af�ex^bgb�he�x� a�gZk�ggy�ijhfbkeh\bo�
dhghi_ev� \�^ghkylv� ^h� dZl_]hj��� ijbjh^gbo� nmgdp�hgZevgbo�
oZjqh\bo�ijh^mdl�\��Z ���\`b\Zggy�ij_^klZ\ey}�\bkhdm�p�gg�klv�\�
ih\kyd^_gghfm�jZp�hg��ex^bgb� 

H^_j`Zggy� jhkebggbo� he�c� ljb\Zebc� lZ� kdeZ^gbc� l_ogh-
eh]�qgbc� ijhp_k��sh� ihlj_[m}� \�^ih\�^gh�� fZl_j�Zevgh-l_og�qgh��
[Zab�ki_p�Zevgh]h�l_ogheh]�qgh]h�mklZldm\Zggy��GZfb�aZijhihgh-
\ZgZ� l_ogheh]�qgZ� ko_fZ� h^_j`Zggy� jhkebggh�� he��� a� gZk�ggy�
ijhfbkeh\bo� dhghi_ev� aZ� kijhs_ghx� eZgdhx� l_ogheh]�qgbo�
hi_jZp�c��ydZ�^ha\hey}�hljbfZlb�gZlmjZevgbc�ijh^mdl�m�\�^ih\�^-
ghkl�� ^h� \bfh]� l_og�qgbo� ghjfZlb\�\�� AZ� jZomghd� gbavdh]h� j�\gy�
ihqZldh\bo� dZi�lZeh\deZ^_gv�� g_\bkhdh�� ljm^hf�kldhkl�� \bjh[gb-
qh]h�ijhp_km�aZijhihgh\ZgZ�l_ogheh]�y�h^_j`Zggy�he���a�gZk�ggy�
ijhfbkeh\bo� dhghi_ev� fh`_� [mlb� \bdhjbklZgZ� \� n_jf_jkvdbo�
]hkih^Zjkl\Zo�lZ�dhghie_k�xqbo�i�^ijb}fkl\Zo� 
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Hkgh\g��\eZklb\hkl��jhkebggh��he��. He�y�± `bj��h^_j`Zgbc�
a�gZk�ggy�qb�ieh^�\�he�cgh��jhkebggh��kbjh\bgb��ydbc�}�kmf�rrx�
ljbZpbe]e�p_jbg�\� \bsbo� `bjgbo� dbkehl�� Z� lZdh`� kmimlg�o� 
j_qh\bg� >�@�� <f�kl� he��� \� kbjh\bg�� lZ� ��� yd�klv� kmll}\h� aZe_`Zlv� 
\�^� \b^m�� khjlm�jhkebgb�� mfh\� \bjhsm\Zggy�� klmi_gy� \baj�\Zggy�
gZk�ggy�lZ�ieh^�\� 

OZjqh\Z� p�gg�klv� jhkebggbo� he�c� h[mfh\ex}lvky� \bkhdbf�
\f�klhf� `bjm�� \bkhdbf� klmi_g_f� ch]h� aZk\hx\Zggy�� Z� lZdh`�
\f�klhf�[�heh]�qgh�p�ggbo�^ey�hj]Zg�afm�ex^bgb�j_qh\bg�± `bjgbo�
dbkehl��nhknZlb^�\��`bjhjhaqbggbo�\�lZf�g�\�lZ��g�� 

;�heh]�qgZ� p�gg�klv� jhkebggbo� he�c� \bagZqZ}lvky� �o� `bjgh-
dbkehlgbf�kdeZ^hf��Z�lZdh`�yd�kgbf�lZ�d�evd�kgbf�kdeZ^hf�dhfih-
g_gl�\��Hkgh\gbfb�dhfihg_glZfb�jhkebggbo�he�c�}�`bjg��dbkehlb��
<f�kl�lZ�d�evd�klv�`bjgbo� dbkehl�fh`_�af�gx\Zlbkv�\� aZe_`ghkl��
\�^� khjlm� jhkebgb�� mfh\� \bjhsm\Zggy� lhsh�� Mk_j_^g_gbc� \f�kl�
`bjgbo�dbkehl�^_ydbo�jhkebggbo�he�c�ij_^klZ\e_gh�\�lZ[ebp���� 

LZ[ebpy�� 
<f�kl�`bjgbo�dbkehl��@D��m�jhkebggbo�he�yo�>�-7] 
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GZkbq_g��`bjg��dbkehlb�\bklmiZxlv��\�i_jrm�q_j]m��^`_j_ehf�
_g_j]���^ey�hj]Zg�afm��<hgb�fZxlv�\eZklb\�klv�gZdhibqm\Zlbkv�\�
hj]Zg�af��� Z� �o� gZ^ebrhd� ijba\h^blv� ^h� h`bj�ggy�� ^�Z[_lm��
k_jp_\h-km^bggbo�aZo\hjx\Zgv�� 

G_gZkbq_g��`bjg��dbkehlb��\�aZe_`ghkl��\�^�o�f�qgh]h�kdeZ^m��
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^�eylvky� gZ� ^\�� ]jmib�� fhghg_gZkbq_g�� �a� h^bgZjgbfb� a\¶yadZfb�
f�`� ZlhfZfb� \h^gx�� lZ� ihe�g_gZkbq_g�� �a� ^\hfZ� lZ� [�evr_�
a\¶yadZfb� f�`� ZlhfZfb� \h^gx��� Fhghg_gZkbq_g�� `bjg�� dbkehlb�
kbgl_amxlvky� hj]Zg�afhf� �a� gZkbq_gbo� `bjgbo� dbkehl� lZ� \m]e_-
\h^�\��H^gZ�a�gZc\Z`eb\�rbo� �o�nmgdp�c�± agb`_ggy�j�\gy�ohe_k-
l_jbgm� \� djh\��� Ihe�g_gZkbq_g�� `bjg�� dbkehlb� g_� kbgl_amxlvky�
hj]Zg�afhf� ex^bgb�� Z� ihljZieyxlv� \� gvh]h� l�evdb� a� ijh^mdlZfb�
oZjqm\Zggy��Ihe�g_gZkbq_g��`bjg�� dbkehlb�fZxlv�\djZc�\Z`eb\_�
agZq_ggy� ^ey� hj]Zg�afm�� Z^`_� \hgb� \oh^ylv� \� [m^h\m� de�lbg��
ijbcfZxlv� Zdlb\gm� mqZklv� \� h[f�g�� j_qh\bg�� aZ[_ai_qmxlv�
ijhp_kb�jhklm�lZ�jha\bldm�� 

<bkhdm� p�gg�klv� ^ey� hj]Zg�afm� ex^bgb� ij_^klZ\eyxlv�
jhkebgg��he���a�\bkhdbf�\f�klhf�ihe�g_gZkbq_gbo�`bjgbo�dbkehl��
ahdj_fZ� dhghieygZ� he�y�� <klZgh\e_gh�� sh� hilbfZevgbf� ki�\-
\�^ghr_ggyf� Hf_]Z-�� ^h� Hf_]Z-�� \� jZp�hg�� a^hjh\h�� ex^bgb� }�
������Z�^ey�e�dm\Zevgh]h�oZjqm\Zggy�± \�^�����^h�����>�@��Hkgh\gZ�
jhkebggZ�he�y�gZ�gZrbo�klheZo�± khgyrgbdh\Z�± f�klblv�^hklZlgx�
d�evd�klv� Hf_]Z-�� `bjgbo� dbkehl�� Ze_� \� g�c� \�^kmlgy Hf_]Z-3 
�lZ[e�����Lhfm� \Z`dh� i_j_hp�gblb� agZqms�klv� ^ey� ih\kyd^_ggh]h�
oZjqm\Zggy� jhkebggh�� he��� a� \bkhdbf� \f�klhf� Hf_]Z-3  
`bjgbo�dbkehl� 

DhghieygZ he�y. DhghieygZ� he�y� ± jhkebggZ� he�y�� ydm�
hljbfmxlv� a� gZk�ggy� dhghi_ev >�@�� <�^ghkblvky� ^h� r\b^dh\bkb-
oZxqbo�a�gbavdhx�l_fi_jZlmjhx�aZklb]Zggy��lZ[e������ 

LZ[ebpy�� 

N�abdh-o�f�qg��ihdZagbdb�dhghieygh��he���>�@ 
��a�i IhdZagbd AgZq_ggy 

1 =jmiZ r\b^dh\bkboZxq� 
2 =mklbgZ�ijb�l_fi_jZlmj����K��]�kf3 0,925-0,933 
3 L_fi_jZlmjZ�aZklb]Zggy���K -27 
4 Qbkeh�hfbe_ggy��f]�DHG 190-194 
5 Ch^g_�qbkeh��] 140-167 

 
DhghieygZ�he�y�f�klblv�[Zdl_jbpb^g��j_qh\bgb��p�gg��g_gZkb-

q_g��`bjg��dbkehlb��]e�p_jb^b��Zf�ghdbkehlb��f�djh_e_f_glb��<f�kl�
Zf�ghdbkehl�ij_^klZ\e_gbc�\�lZ[ebp���� 

LZ[ebpy�� 

<f�klm�Zf�ghdbkehl�\�gZk�gg��dhghi_ev�>8] 
��a�i :f�ghdbkehlZ <f�kl��� 

1 :eZg�g 1,22 
2 :j]�g�g 3,35 
3 :kiZjZ]�gh\Z�dbkehlZ 2,97 
4 Pbkl_�g 0,39 
5 =emlZf�gh\Z�dbkehlZ 5,31 
6 =e�pbg 1,21 

7 =�klb^bg��g_aZf�ggZ� 0,90 
8 1ahe_cpbg��g_aZf�ggZ� 1,14 
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Ijh^h\`_ggy�lZ[ebp��� 
9 E_cpbg��g_aZf�ggZ� 1,88 
10 E�abg��g_aZf�ggZ� 0,91 
11 F_l�hg�g��g_aZf�ggZ� 0,57 
12 N_g�eZeZg�g��g_aZf�ggZ� 1,14 
13 K_jbg 1,60 
14 Lj_hg�g��g_aZf�ggZ� 1,03 

15 LjbilhnZg��g_aZf�ggZ� 0,39 
16 <Ze�g��g_aZf�ggZ� 1,42 

P�gg�klv�dhghieygh��he���ihey]Z}�\� �^_Zevghfm�ki�\\�^ghr_gg��
ihe�g_gZkbq_gbo� `bjgbo� Zf�ghdbkehl� Hf_]Z-�� �� Hf_]Z-�� yd� �����
>Zg_� ki�\\�^ghr_ggy� Zf�ghdbkehl� ih\g�klx� aZk\hx}lvky� hj]Z-
g�afhf� ex^bgb�� P� dbkehlb� \djZc� g_h[o�^g�� ^ey� a[_j_`_ggy� c�
aZobklm�nmgdp�c�j�agbo� de�lbg�hj]Zg�afm��\hgb�g_�kbgl_amxlvky�\�
hj]Zg�af��� Z� ihljZieyxlv� ebr_� a� �`_x� AZ\^ydb� k\h}fm� kdeZ^m�
�lZ[e�� ���gZk�ggy�lZ�he�y�dhghi_ev�aZklhkh\m}lvky�^ey�ijhn�eZd-
lbdb�rbjhdh]h�ki_dljm�aZo\hjx\Zgv� 

LZ[ebpy�� 

<f�kl�`bjgbo�dbkehl�\�he���a�gZk�ggy�k_e_dp��� 
1gklblmlm�em[¶ygbo�dmevlmj�khjlm�©=eygZª [8] 

��a�i @bjgZ�dbkehlZ 
<f�kl�`bjgh��
dbkehlb��� 

1 K������f�jbklbgh\Z 0,1 

2 K������iZevf�lbgh\Z 5,8 
3 K������iZevf�lh-e_�gh\Z 0,1 
4 K������kl_Zjbgh\Z 3,4 
5 K������he_�gh\Z��Hf_]Z-9) 15,1 
6 K������e�ghe_\Z��Hf_]Z-6) 54,9 
7 K������.-e�ghe_gh\Z��Hf_]Z-3) 15,8 
8 K�������-e�ghe_gh\Z��Hf_]Z-6) 2,5 

9 K������ZjZo�gh\Z 0,9 
10 K������]Z^he_�gh\Z 0,8 
11 K������]hg^h�gh\Z 0,8 
12 K������^b]hfh-e�ghe_gh\Z 0,4 
13 K������[_]_gh\Z 0,4 
14 K������^hdhaZ-^�}gh\Z 0,5 

15 K������e�]ghp_jb-gh\Z 0,2 
16 K������g_j\hgh\Z 0,2 

LZdh`� dhghieygZ�he�y�f�klblv�[Zdl_jbpb^g��j_qh\bgb�� ]e�p_-
jb^b��f�djh_e_f_glb��\�lZf�gb�:��B1, B2, B3, B6, D, E��Zglbhdkb-
^Zglb��dZjhlbgb��n�lhkl_jheb��nhknhe�i�^b��f�g_jZevg��j_qh\bgb��
\dexqZxqb� Ca, Mg, S, K, Fe, Zn, P lZ� �gr��� M� dhghieyg�c� he���
\bkhdbc� \f�kl� oehjhn�em�� ydbc� h[mfh\ex}� ��� a_e_gbc� dhe�j�� Z�
lZdh`�}�ijbjh^gbf�Zglbhdkb^Zglhf�� 

GZk�ggy�ijhfbkeh\bo�dhghi_ev�yd�he�cgZ�kbjh\bgZ. Kb-
jh\bghx� ^ey� hljbfZggy� he��� \bklmiZ}� gZk�ggy� >�@�� yd_� ahk_-
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j_^`_g_�m�kmp\�ll��jhkebgb�ijhfbkeh\bo�dhghi_ev��Dhe�j�gZk�ggy�
dhghi_ev�\� aZe_`ghkl��\�^� khjlm� k�jh-a_e_gbc�� k�jh-dhjbqg_\bc� a�
\�^l�gdZfb��\djblbc�fhaZ�qgbf�jbkmgdhf��lZ[e� ����NhjfZ�gZk�gbgb 
ijhfbkeh\bo�dhghi_ev��jbk� ���gZ[eb`_gZ�^h�_e�ilbqgh���hdjm]eh-
ycp_\b^gZ��ae_]dZ�klbkgmlZ�a�[hd�\��A\�^kb���jhaf�j�gZk�gbgb�\bagZ-
qZ}lvky�aZ�ljvhfZ�iZjZf_ljZfb��^h\`bghx��rbjbghx��lh\sbghx�� 

LZ[ebpy�� 

Fhjnheh]�qg��oZjZdl_jbklbdb�gZk�ggy� 
ijhfbkeh\bo�dhghi_ev 

NhjfZ AZ[Zj\e_ggy Ih\_jogy 
Hkh[eb\��
ijbdf_lb 

Hdjm]eh-ycp_\b^g_��
ae_]dZ�kiexkgml_�a�

[hd�\ 

K�jh-a_e_g_��
k�jh-dhjbqg_\_�a�
fZexgdhf 

=eZ^dZ��
fZlh\h-
[ebkdmqZ 

Ie�^�fZ}�keZ[h�
jha\bg_gm�
dZchfdm 

 
Jbk��� ± AZ]Zevgbc�\b]ey^�gZk�ggy�ijhfbkeh\bo�dhghi_ev 

O�f�qgbc� kdeZ^� �lZ[e�� ��� lZ� \f�kl� he��� \� gZk�gg�� dhghi_ev�
aZe_`blv� \�^� khjlm�� ih]h^gh-de�fZlbqgbo� �� ]_h]jZn�qgbo� mfh\�
\bjhsm\Zggy�lZ�dheb\Z}lvky�\�f_`Zo�����-38,0%. 

LZ[ebpy�� 

O�f�qgbc�kdeZ^�gZk�ggy�ijhfbkeh\bo�dhghi_ev�>�@ 
��a�i KdeZ^ <f�kl��� 

1 E�i�^b 30,2-38,3 
2 ;�edb 17,6-25,1 

3 P_exehaZ 13,8-26,9 
4 AheZ 2,5-6,8 

GZk�ggy� dhghi_ev� a� lhqdb� ahjm� l_ogheh]�c� �o� i_j_jh[db�
kdeZ^Z}lvky� a� gZk�gg}\h]h� y^jZ�� \djblh]h� ie�\dhx�� lZ� aZobkgh��
h[hehgdb� �emribggy��� f�`� ydbfb� agZoh^blvky� ih\�ljygbc� ijh-
rZjhd �jbk��-Z��� Jhaf�j� gZk�gbgb� aZe_`blv� \�^� khjlm� lZ� agZoh-
^blvky� \� lZdbo� f_`Zo� �jbk�� �-[��� ^h\`bgZ� ���-���� ff�� rbjbgZ� 
2,0-����� ff�� lh\sbgZ� ���-���� ff�� M� f_`Zo� h^gh]h� khjlm� jhaf�j�
gZk�gbg��klhlgh�af�gx}lvky�� 
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Z [ 

Jbk�� � ± ;m^h\Z� �Z��lZ� ]_hf_ljbqg�� jhaf�jb� �[�� gZk�ggy� dhghi_ev� 1-

emribggy���-gZk�gg}\_�y^jh 

Jhaf�j� gZk�gbgb� \bklmiZ}� \bagZqZevgbf� nZdlhjhf�� ydbc�
h[mfh\ex}� yd� fZkm� gZk�ggy�� lZd� �� y^jZ� �lZ[e�� ��� jbk�� ���� M� \k�o�
njZdp�yo� gZk�ggy� �djmig_�� k_j_^g}�� ^j�[g_�� fZkh\Z� qZkldZ� y^jZ�
aZcfZ}� [�evr_� �� ��� A�� af_gr_ggyf� jhaf�jm� gZk�gbgb�� af_g-
rm}lvky� �� fZkh\Z� qZkldZ� y^jZ�� M� djmig�rbo� gZk�gbg� \�^ih\�^gh�
djmig�r_�y^jh�� 

LZ[ebpy�� 

KljmdlmjZ�dhghieygh]h�gZk�ggy�ih�njZdp�yo
��j_amevlZlb�
eZ[hjZlhjgh]h�^hke�^`_ggy� 

��
a�i 

NjZdp�y�gZk�ggy�aZ�
rbjbghx��ff 

FZkZ����
gZk�gbg��] 

FZkh\Z�qZkldZ��� 
y^jZ h[hehgdb 

1 ;�evr_������djmig_ ���������� 58,3 41,7 
2 <�^�����^h���0 ��k_j_^g} ���������� 55,6 44,4 
3 F_gr_�������^j�[g_ ���������� 53,9 46,1 


�ijb�\heh]hkl�����-9,0% 

Kljmdlmjgbc� ZgZe�a� lh\Zjgbo� iZjl�c� k\�^qblv�� sh� [�evr_�
iheh\bgb�gZk�ggy���������ijbiZ^Z}�gZ�k_j_^gx�njZdp�x�jhaf�jhf� 
\�^���^h���� ff��jbk������ 

H^_j`Zlb� he��� \bkhdh�� ydhkl�� fh`eb\h� ebr_� a� yd�kgh]h�
gZk�ggy��sh�\�^ih\�^Z}�gZklmigbf�\bfh]Zf� 

¾ \�^kmlg�klv� y\gbo� hagZd� ikm\Zggy� �f_oZg�qgh]h� ihrdh^-
`_ggy��ke�^b�\�^�]jbamg�\�� 

¾ dhe�j�lZ�aZiZo�oZjZdl_jgbc�^ey�ghjfZevgh]h�klZgm�gZk�ggy�
�[_a�aZloeh]h��ie�kgy\�eh]h�lZ��grbo�aZiZo�\�� 

¾ [_a�\f�klm�ijhljmcgbd�\�lZ��gk_dlbpb^�\� 
¾ [_a�kf�lgbo��f�g_jZevgbo��hj]Zg�qgbo�^hf�rhd� 
¾ \�^kmlg�klv�dhfZo��ebqbghd�lhsh� 
¾ qbklhlZ�gZk�ggy�g_�gb`q_����� 
Ebr_� q�ld_� ^hljbfZggy� \bfh]� ydhkl�� gZk�ggy� ^ha\heblv�

h^_j`Zlb�ijh^mdl�a�\bkhdbfb�ih`b\gbfb�\eZklb\hklyfb�� 
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Z 

1 2 3 

 
[ 

1 2 3 
Jbk��� ± Jhaf�j��rbjbgZ��dhghieygh]h�gZk�ggy��Z��lZ�hljbfZg_�a�gvh]h�

gZk�gg}\_� y^jh� �[��� �-djmig_� �[�evr_� �� ff��� �-^j�[g_� �f_gr_� ���� - [�evr_�
2,5 ff����-^j�[g_�f_gr_ 2,5 ff� 

 

 

Jbk��� ± Ki�\\�^ghr_ggy�njZdp�c�\�gZk�gg��dhghi_ev 

 
L_ogheh]��� h^_j`Zggy� jhkebggh�� he��. L_ogheh]�qgbc� eZg-

px]�h^_j`Zggy�jhkebggh��he���i_j_^[ZqZ}�kmdmig�klv�\bjh[gbqbo�
ijhp_k�\�\�i_\g�c�ihke�^h\ghkl���AZ�l_ogheh]�qghx�hagZdhx�\bjh[-
gbq��ijhp_kb�h^_j`Zggy�he���fh`gZ�jha^�eblb�gZ�_lZib��jbk����� 
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Jbk��� ± L_ogheh]�qgbc�eZgpx]�h^_j`Zggy�jhkebggh��he�� 

 
M� k\hx� q_j]m� l_ogheh]�qg�� ijhp_kb� �_lZib�� \bjh[gbpl\Z�

jhkebggh�� he��� oZjZdl_jbamxlvky� ijh\_^_ggyf� i_\gbo� ^�c� lZ�
hi_jZp�c��yd��ih^�eyxlvky�gZ�qhlbjb�\b^b��jbk����� 

 

 
Jbk��� ± L_ogheh]�qg��hi_jZp���h^_j`Zggy�he�� 

>ey� \b^�e_ggy� he��� a� gZk�ggy� �kgm}� ljb� f_lh^b� �jbk�� ���� yd��
fZxlv� k\h�� hkh[eb\hkl���<b[�j� lh]h� qb� �grh]h�f_lh^m� \b^�e_ggy�
he��� i_j_^[ZqZ}� hljbfZggy� d�gp_\h]h� ijh^mdlm� a� j�agbfb�
kljmdlmjgbfb�ihdZagbdZfb���\eZklb\hklyfb� 
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Jbk��� ± F_lh^b�\b^�e_ggy�jhkebggh��he�� 

F_lh^� ]Zjyqh]h� \�^`bfm i_j_^[ZqZ}� ijh\_^_ggy� jy^m�
kdeZ^gbo� i�^]hlh\qbo� hi_jZp�c� gZk�ggy� ^h� \b^�e_ggy� he��� �hqb-
s_ggy��k_iZjZp�y��ih^j�[g_ggy� lhsh���A�i�^]hlh\e_gh]h�^h�i_j_-
jh[db�gZk�ggy�ijb]hlh\eyxlv�f¶yldm ± ihi_j_^gvh�i�^�]j�lm�gZk�g-
g}\m�kmf�r��ydZ�ijhoh^blv�h[jh[dm�\�ki_p�Zevgbo�i�qdZo�aZ�l_fi_-
jZlmjb����-1200K�a�h^ghqZkgbf�i_j_f�rm\Zggyf�lZ�a\heh`_ggyf��
I�key� ijb]hlm\Zggy� ]hlh\m� i�^`Zj_gm� f¶yldm� i�^^Zxlv� i_j_jh[p��
gZ� ki_p�Zevghfm�rg_dh\hfm� ij_k��� <� aZe_`ghkl�� \�^� \b^m� ij_km�
\�^`bf�oZjZdl_jbam}lvky�h^gh-��^\h- lZ�ljbdjZlgbf�ij_km\Zggyf�� 

M�j_amevlZl��\bdhjbklZggy�f_lh^m�]Zjyqh]h�\�^`bfm�hljbfZgZ�
jhkebggZ� he�y� gZ[m\Z}� \bjZ`_gh]h� kfZdm� i�^`Zj_gh]h� gZk�ggy��
Dj�f� lh]h�� \hgZ oZjZdl_jbam}lvky� �gl_gkb\gbf� aZ[Zj\e_ggyf� lZ�
ZjhfZlbqg�klx��ydbc�^hky]Z}lvky�aZ�jZomghd�ijh^mdl�\�jhaiZ^m�\�
ijhp_k��gZ]j�\Zggy���fZ}�gbavdm�[�heh]�qgm�p�gg�klv��Z^`_�\�ijhp_k��
gZ]j�\Zggy�jhaiZ^Zxlvky�dhjbkg��_e_f_glb� 

F_lh^�oheh^gh]h�\�^`bfm�\bdexqZ}�l_ieh\m�h[jh[dm�f¶yldb��
sh�aZ[_ai_qm}�a[_j_`_ggy�\k�o�ih`b\gbo�j_qh\bg��`bjgbo�dbkehl��
f�djh_e_f_gl�\� lhsh�� Hkgh\gbc� g_^he�d� f_lh^m� oheh^gh]h�
\�^`bfm� ± h[f_`_gbc� l_jf�g� ijb^Zlghkl�� \b^�e_gh�� he���� He�y�
oheh^gh]h�\�^`bfm�fZ}�a^Zlg�klv�^h�r\b^dh]h�hdbke_ggy��ihfml-
g�ggy��ijh]hjdZggy�\�j_amevlZl��qh]h�klZ}�g_ijb^Zlghx�^ey�\`b-
\Zggy��HljbfZgm�reyohf�oheh^gh]h�\�^`bfm�he�x�s_�gZab\Zxlv�
©kbjhxª��[h�i�key�\�^`bfm�\hgZ�i�^^Z}lvky�ebr_�n�evljZp����He�y�
oheh^gh]h� \�^`bfm� oZjZdl_jbam}lvky� \bkhdbfb� kfZdh\bfb� lZ�
ih`b\gbfb�ydhklyfb� 

F_lh^�_dkljZdp�� i_j_^[ZqZ}�aZemq_ggy�ki_p�Zevgh]h�l_ogh-
eh]�qgh� mklZldm\Zggy� a� \bdhjbklZggyf� hj]Zg�qgbo� jhaqbggbd�\�
�[_gabg�\���M�j_amevlZl��_dkljZdp���i�^]hlh\e_gh��f¶yldb�h^_j`mxlv�
^\Z� dhfihg_glb�� f�kp_em� �jhaqbg� he��� \� jhaqbggbdm�� lZ� rjhl�
�l\_j^bc� ag_`bj_gbc� aZebrhd��� Ihke�^mxqZ� h[jh[dZ� ijh^mdl�\�
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_dkljZdp���\�^[m\Z}lvky�a�\bdhjbklZggyf�^bklbeylhj�\�lZ�\biZjh-
\m\Zq�\��=hlh\Z�he�y�i�^ey]Z}�n�evljZp���lZ�ihke�^mxq�c�i_j_jh[p��� 

?dkljZdp�cgbc� f_lh^� \b^�e_ggy� he��� }� gZc^hp�evg�rbc� a�
_dhghf�qgh�� lhqdb� ahjm��<� ijhp_k�� _dkljZdp��� ^hky]Z}lvky�fZdkb-
fZevgbc�\bo�^�he����a�gZk�gg}\h��fZkb��fZc`_�^h����� 

AZa\bqZc�� d�gp_\bf� _lZihf� ih ^hjh[p�� ]hlh\h�� he���� sh�
hljbfZgZ� f_lh^hf� ]Zjyqh]h� \�^`bfm� Z[h� f_lh^hf� _dkljZdp���� }�
hi_jZp�y� jZn�gm\Zggy�� JZn�gm\Zggy� he��� ± p_� ijhp_k� hqbs_ggy�
]hlh\h]h�ijh^mdlm��he����\�^�kmimlg�o�^hf�rhd��f�g_jZevg��^hf�rdb��
aZebrhd�jhaqbggbd�\�lhsh���Hdj�f�^hf�rhd�\�ijhp_k��jZn�gm\Zggy�
lZdh`� \b^Zeyxlvky� dhjbkg�� ^ey� hj]Zg�afm� ex^bgb� j_qh\bgb�
�`bjhjhaqbgg�� \�lZf�gb��nhknZl�^b�� ihe�g_gZkbq_g�� `bjg�� dbkeh-
lb��� I�key� jZn�gm\Zggy� hljbfmxlv� he�x�� ydZ� ijZdlbqgh� g_fZ}�
dhevhjm��kfZdm�lZ�aZiZom�a�f�g�fZevghx�oZjqh\hx�dhjbklx� 

L_ogheh]�y� h^_j`Zggy� dhghieygh�� he��� oheh^gh]h� \�^-
`bfm. M� gZk�gg�� dhghi_ev�f�klblvky� mg�dZevgZ� aZ� k\h�f� kdeZ^hf�
he�y�� ydZ� oZjZdl_jbam}lvky� \bkhdbf� \f�klhf� ih`b\gbo� j_qh\bg��
f�djh_e_f_gl�\�� \�lZf�g�\� lZ� \Z`eb\bo� ^ey� hj]Zg�afm� ex^bgb�
ihe�g_gZkbq_gbo�`bjgbo�dbkehl�Hf_]Z-�� ��Hf_]Z-���Lhfm��i_jrh-
q_j]h\bf� aZ\^Zggyf� ijhp_km� \b^�e_ggy� he��� }� a[_j_`_ggy� ���
[�heh]�qgh��lZ�ih`b\gh��p�gghkl���Hkd�evdb�dhghieygZ�he�y�r\b^dh�
hdbkex}lvky�ijb�\bkhdbo�l_fi_jZlmjZo��lh�^ey�oZjqh\bo�p�e_c� ���
g_h[o�^gh�hljbfm\Zlb�l�evdb�f_lh^hf�oheh^gh]h�\�^`bfm��F_lh^�
oheh^gh]h�\�^`bfm�oZjZdl_jbam}lvky�\�^ghkgh�g_agZqgbf� lbkdhf�
lZ�fZebfb� l_fi_jZlmjZfb� \� jh[hq�c� dZf_j���sh� }� hilbfZevgbf�
^ey�a[_j_`_ggy�yd�kgbo�ihdZagbd�\�he���� 

L_ogheh]�qgZ� ko_fZ� h^_j`Zggy� he��� ij_^klZ\ey}� kdeZ^gm�
kmdmig�klv� \bjh[gbqbo� hi_jZp�c�� GZfb� ijhihgm}lvky� l_ogheh]�y�
\bjh[gbpl\Z�he�� a�gZk�ggy�dhghi_ev�aZ�kijhs_gbf�l_ogheh]�qgbf�
eZgpx]hf �jbk� ����ydbc�}�hilbfZevgbf�^ey�i�^ijb}fkl\�fZeh]h� ��
k_j_^gvh]h�[�ag_km� 

A]�^gh�^h�jhajh[e_gh��ko_fb�l_ogheh]�y�\dexqZ}�lZd��hi_jZp����
nhjfm\Zggy� dhg^bp�cgh�� \heh]hkl�� kbjh\bgb� ± ij_km\Zggy� ± 
n�evljm\Zggy� ± jhaeb\� ijh^mdp��� �he���� \� ieyrdb. IZjZe_evgh�
ij_km\Zggx� \bdhgm}lvky� a[�j� fZdmob�� ydZ� ml\hjx}lvky� i�^� qZk�
jhaqZ\e_ggy� gZk�ggy�� lZ� a[�j� hkZ^m� �f_oZg�qgbo� ^hf�rhd���sh� }�
ijh^mdlhf�n�evljZp��� 

GZ�i_jrhfm�_lZi��^h\h^ylv�gZk�ggy�^h�hilbfZevgh��\heh]hkl��
���������� sh� aZ[_ai_qm}� fZdkbfZevgbc� \bo�^� he���� Fh`eb\h�
h^_j`Zggy� he��� �� aZ� �grh�� \heh]hkl�� gZk�ggy�� h^gZd� ihlj�[gh�
\jZoh\m\Zlb��sh�\�^obe_ggy�\heh]hkl��\�[m^v-ydm�klhjhgm�h[mfh\-
ex} af_gr_ggy ���\boh^m��>ey�ij_km\Zggy�gZk�ggy�\bdhjbklh\mxlv�
h^ghklmi�gqZlbc�rg_dh\bc� ij_k�� ydbc� aZ[_ai_qm}� hljbfZggy� g_�
n�evljh\Zgh��he���lZ�kmimlgvh]h�ijh^mdlm�± fZdmob��G_n�evljh\ZgZ�
he�y� ^ey� hqbs_ggy� i�^^Z}lvky� [_a\Zdmmfg�c� n�evljZp���� ydZ�
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i_j_^[ZqZ}�\b^�e_ggy�a�he���f_oZg�qgbo�^hf�rhd��\�j_amevlZl��qh]h�
hljbfm}fh� ]hlh\m� ^h� \`b\Zggy� he�x� lZ� n�evljZl�� AZdexqgbf�
_lZihf��^_�ijhp_k�jhaeb\m�n�evljh\Zgh��he���\�ieyrdb��i�key�qh]h�
\hgZ�]hlh\Z�^h�ih^Zevrh]h�fZjdm\Zggy�lZ�iZdm\Zggy� 

 
Jbk��� ± L_ogheh]�qgZ�ko_fZ�h^_j`Zggy�dhghieygh��he�� 

 
Hkh[eb\hkl��jhajh[e_gh�� l_ogheh]���h^_j`Zggy�he��. <h-

eh]�klv�gZk�ggy��sh�gZ^oh^blv�gZ�i_j_jh[dm��g_�aZ\`^b�ihlj_[m}�
dhj_]m\Zggy�� lhfm� i�^kmrm\Zggy� gZk�ggy� \�^[m\Z}lvky� ebr_� aZ�
ihlj_[b�� >ey� i�^kmrm\Zggy� gZk�ggy� \bdhjbklh\mxlvky� [m^v-yd��
lbib�kmrZjhd��sh�gZy\g��\�]hkih^Zjkl\��� 

1klhlgbf� nZdlhjhf� mki�rgh�� jh[hlb� ij_km� }� \heh]�klv�
dhghieygh]h gZk�ggy��AZ�gbavdh��\heh]hkl��gZk�ggy�kihkl_j�]Z}lvky�
ihklmih\_�i�^]hjyggy�fZdmob�gZ�\boh^��a�ij_km��sh�ijba\h^blv�^h�
ih^Zevrh]h� aZ]hjyggy� hklZggvh��� P_� \bfZ]Z}� ihkl�cgh�� amibgdb�
ij_km�^ey�hqbs_ggy� lZ�\b^Ze_ggy�gZ]Zj�\��sh�g_]Zlb\gh�ihagZ-
qZ}lvky�gZ�\boh^��he����AZ�\bkhdh��\heh]hkl��gZk�ggy�kihkl_j�]Z}lv-
ky�gZ^ebrhd�he���\�jh[hq�c�dZf_j��f�`�rg_dhf���a_}jghx�]heh\dhx��
\� j_amevlZl�� qh]h� he�y� \b^Z\ex}lvky� \� aZ\ZglZ`m\Zevgbc� hl\�j�
dm^b�ih^Z}lvky�gZk�ggy��P_�amfh\ex}�g_h[o�^g�klv�amibgdb�ih^Zq��
gZk�ggy�^h�fhf_glm�ih\gh]h�\b^Ze_ggy�gZk�gg}\h-he�cgh��kmf�r��a�
jh[hqh��dZf_jb��sh�g_]Zlb\gh�ihagZqZ}lvky�gZ�\boh^��he��� 

HilbfZevgZ�\heh]�klv�^ey�h^_j`Zggy�he���a�gZk�ggy�dhghi_ev�
agZoh^blvky�\�f_`Zo�����������^�ZiZahg�\heh]hkl��^ey�hljbfZggy�
he����-�����ijb�pvhfm�\bo�^�he���dheb\Z}lvky�\�f_`Zo���-�����Ijb�
agZq_ggyo� \heh]hkl�� ����� �� ���� ijhp_k� ij_km\Zggy� gZk�ggy�
\�^[m^_lvky�g_aZ^h\�evgh� 

>ey� h^_j`Zggy� he��� \bdhjbklh\m\Zeb� ij_k� IRF-����� Ij_k�
rg_dh\bc�IRF-���� �lZ[e� ��� jbk�� ��� ijbagZq_gbc� ^ey� ^h\]hljb-
\Zeh]h� [_ai_j_j\gh]h� \bjh[gbpl\Z� jhkebggh�� he��� oheh^gh]h�
\�^`bfm��I�^�qZk�i_j_jh[db�gZk�ggy�hdj�f�he���iZjZe_evgh�h^_j-
`mxlv�fZdmom�± _n_dlb\gm�dhjfh\m�^h[Z\dm�m�\b]ey^��ag_`bj_gh��
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[�edh\h-de�ldh\bggh��fZkb��Ij_k�^ha\hey}�i_j_jh[eylb�yd�djmig_�
lZd� �� ^j�[g_� aZ� jhaf�jhf� gZk�ggy� hkgh\gbo� he�cgbo� dmevlmj��
khgyrgbd��dhghie���evhg��j�iZd��]�jqbpy�lZ��g��Ij_k�h[kem]h\m}lvky�
h^gbf�hi_jZlhjhf�lZ�h^gbf�ihf�qgbdhf�� 

LZ[ebpy�� 

L_og�qg��oZjZdl_jbklbdb�ij_km�IRF-250 
��a�i IhdZagbd AgZq_ggy 

� Ijh^mdlb\g�klv�ih�kbjh\bg�
��d]�]h^� �����-����� 
� <heh]�klv�kbjh\bgb�^ey�h[jh[db
��� ���-���� 
� <bo�^�he��
��� ����-���� 
� AZebrdh\Z�he�cg�klv�fZdmob
��� ���-���� 
� <gmlj�rg�c�^�Zf_lj�a_}jgh]h�[ZjZ[ZgZ��ff ������� 

� AZahj�f�`�a_}jgbfb�ieZgdZfb��ff ��������� 
� QZklhlZ�h[_jlZggy�rg_dZ��h[�o\� ������ 
� Ihlm`g�klv�_e_dljh^\b]mgZ��d<l ���� 
� =Z[Zjblg��jhaf�jb�>oRo<��ff ����o���o���� 
�� FZkZ��d] ����� 

�\�aZe_`ghkl��\�^�\b^m�lZ�oZjZdl_jbklbd�gZk�ggy 
 

 
Jbk�� �� ±� Ij_k� rg_dh\bc� IRF-����� �� ±� jZfZ�� �� ±� _e_dljh^\b]mg�� 

�� ±�iZkh\Z�i_j_^ZqZ�� �� ±�[mgd_j�� �� ±� aZke�gdZ�ih^Zq��� �±aZ\ZglZ`m\Zevgbc�
hl\�j����±�rg_d�a��af�ggbf�djhdhf����±�a_}jgZ�]heh\dZ����±�ijbchfgbc�ehlhd��
���±�]ZcdZ�����±�imevl�d_jm\Zggy 

Ij_k� rg_dh\bc� IRF-���� �jbk�� ��� fZ}� jZfm� �� gZ� yd�c�
afhglh\Zg�� jh[hq�� \maeb�� _e_dljh^\b]mg� �� ydbc� q_j_a� iZkh\m�
i_j_^Zqm� �� ijb\h^blv� \� h[_jlh\bc� jmo� ij_km\Zevgbc�rg_d� �� a�
i_j_f�ggbf� djhdhf�� [mgd_j�^ey� kbjh\bgb� �� a� aZke�gdhx� j_]mex-
\Zggy ih^Zq�� ��� aZ\ZglZ`m\Zevgbc� hl\�j� �� ^ey� gZk�ggy�� a_}jgm�
]heh\dm���^ey�\�^hdj_fe_ggy�he����ehlhd���^ey�ijbchfm�\bqZ\e_gh��
he���� ]Zcdm� ���^ey�j_]mex\Zggy�ijhp_km� lZ�\boh^m�fZdmob��imevl�
d_jm\Zggy����^ey�aZimkdm�amibgdb�ij_km��Ijbgpbi�jh[hlb�^Zgh]h�
ij_km�gZklmigbc��GZk�ggy�\�gZlmjZevghfm� \b]ey^�� aZkbiZ}lvky� \�
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[mgd_j� ��� a\�^db� q_j_a� aZ\ZglZ`m\Zevgbc� hl\�j� �� ih^Z}lvky�
[_aihk_j_^gvh�gZ�rg_d����I�^�^�}x�rg_dZ�gZk�ggy�i_j_f�sZ}lvky��
klbkdZ}lvky���gZ]j�\Z}lvky�aZ�jZomghd�^���nZdlhj�\�klbkg_ggy�l_jly�
lZ�gZ^oh^blv�\�a_}jgm� ]heh\dm��� �jh[hqZ�dZf_jZ���ydZ�fZ}�\mavd��
s�ebgb� ih� i_jbf_ljm�� <� j_amevlZl�� ^��� kmdmigbo� nZdlhj�\� he�y�
ijhoh^blv�dj�av�s�ebgb�\�a_}jg�c�]heh\p��lZ�ih�ijbchfghfm�ehldm�
�� ihklmiZ}� \� }fg�klv� ^ey� a[hjm� g_�n�evljh\Zgh�� he����GZk�ggy� a�
ydh]h�\bqZ\beb�he�x�i_j_l\hjx}lvky�gZ�fZdmom�lZ�aZ�^hihfh]hx�
rg_dm�\boh^blv�q_j_a�jh[hqbc�aZahj�f�`�a_}jghx�]heh\dhx���lZ�
]Zcdhx� ���� Dhgkljmdp�y�rg_dZ�� jh[hqh�� �� a_}jgh�� ]heh\db� ^ha\h-
eyxlv� hljbfZlb� hilbfZevg�� l_fi_jZlmjg�� �� [Zjhf_ljbqg�� mfh\b�
^ey� ij_km\Zggy� he�cgh�� kbjh\bgb� aZ[_ai_qblb� nhjfm\Zggy�
f�pgbo� i_exkld�\� fZdmob� lZ� ^hklZlg�c� \�^`bf� he��� ijb� h^gh-
jZah\hfm�ij_km\Zgg�� 

N�evljm\Zggy� k\�`h\�^`Zlh��he���fh`eb\_� ljvhfZ�hkgh\gbfb�
kihkh[Zfb�� \�^klhx\Zggyf�� [_a\Zdmmfgbf� n�evljm\Zggyf�� \Zdm-
mfghx�n�evljm\Zevghx�e�g�}x��<�^klhx\Zggy�he��� ljb\ZeZ�\�qZk��
hi_jZp�y�� h^bg� pbde� ydh�� \�^[m\Z}lvky� aZ� �-�� ^�[�� aZe_`gh� \�^�
l_fi_jZlmjb�gZ\dhebrgvh]h� k_j_^h\bsZ��Ijbgpbi�^���[Zam}lvky�
gZ� hk�^Zgg�� jhkebggbo� ^hf�rhd� i�^� kbehx� ly`�ggy� gZ� ^gh� 
}fghkl��� OZjZdl_jbam}lvky� kdeZ^g�klx� ihke�^mxqh]h� jha^�e_ggy�
qbklh�� he��� lZ� ^hf�rhd�� \� j_amevlZl�� qh]h� \ljZqZ}lvky� qZklbgZ�
]hlh\h]h�ijh^mdlm�� 

;_a\Zdmmfg_� n�evljm\Zggy� ihey]Z}� \� ijhoh^�� he��� dj�av�
n�evljmxqbc�_e_f_gl��Ijbgpbi�jh[hlb�n�evljm\Zevgh��mklZgh\db�
[Zam}lvky� gZ� ijhkhqm\Zgg�� he��� dj�av� n�evljmxqbc� _e_f_gl� i�^�
\ieb\hf�kbeb�ly`�ggy��<�j_amevlZl��qh]h�qbklZ�he�y�a[bjZ}lvky�\�
}fg�klv�� Z� jhkebgg�� ^hf�rdb� aZljbfmxlvky n�evljmxqbf� _e_-
f_glhf�� OZjZdl_jbam}lvky� ijhklhlhx� dhgkljmdp��� lZ� e_]d�klx�
\b]hlh\e_ggy�� 

<ZdmmfgZ� n�evljm\ZevgZ� e�g�y� ± gZc[�evr� l_ogheh]�qgh�
ijh]j_kb\gbc� a� lhqdb� ahjm� \bjh[gbpl\Z��g�`� i_jr��^\Z� kihkh[b��
Ijhl_�\�g�ihlj_[m}�kdeZ^g�rh]h� lZ�\�^ih\�^gh�^hjh`qh]h�h[eZ^-
gZggy��ijh�yd_�[m^_�hibkZgh�gb`q_��AZ�mfh\�fZeh]h�\bjh[gbpl\Z��
hkh[eb\h�gZ�_lZi��aZimkdm�l_ogheh]�qgh��e�g���a�f_lhx�af_gr_ggy�
jhaf�jm� ihqZldh\bo� dZi�lZeh\deZ^_gv�� ^hp�evgh� aZklhkh\m\Zlb�
[_a\Zdmmfgbc�kihk�[�n�evljZp��� 

GZcijhkl�rZ�mklZgh\dZ�^ey�[_a�\Zdmmfgh]h�n�evljm\Zggy�he���
dhghi_ev� �jbk������ij_^klZ\ey}�kh[hx�jZfgm�dhgkljmdp�x��gZ�ydm�
dj�ieylvky�n�evljmxq��_e_f_glb�� 

N�evljmxqbc� _e_f_gl� y\ey}� kh[hx� ldZgbggbc� f�rhd� a�
]Z[Zj^bgm� �jbk�� ��-Z�� h[¶}fhf� ��«��� e�lj�\� ^ey� i�^\�rm\Zggy�
ydh]h�\bdhjbklh\m}lvky�f_lZe_\_�d�evp_�a�^jhlm�^�Zf_ljhf��-��ff�
�jbk����-[���>h�jZfb�n�evljmxqbc�_e_f_gl�dj�iblvky�aZ�^hihfh]hx�
f_lZe_\h]h�]Zdm�reyohf�gZ\�rm\Zggy�gZ�gvh]h�� 
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Jbk�� �� ± Ko_fZ� mklZgh\db� ^ey� [_a\Zdmmfgh]h� n�evljm\Zggy� he���  

1 ± jZfZ�� �� ± n�evljmxqbc� _e_f_gl�� �� ± f_lZe_\bc� ]Zd�� �� ± f_lZe_\_�
d�evp_����± }fg�klv�a[hjm�n�evljh\Zgh��he�� 

 

 

 
 
 
 

 
 
 

Z [ 
Jbk�� �� ± Ko_fZ� kdeZ^h\bo� _e_f_gl�\� n�evljm\Zevgh�� mklZgh\db�  

Z-n�evljm\Zevgbc�f�rhd��[-d�evp_�^ey�i�^\�rm\Zggy�n�evljm\Zevgh]h�f�rdZ 

 
Dhgkljmdp�y�jZfb�fh`_�[mlb�^h\�evghx�� aZe_`gh�\�^�h[ky]�\�

h^ghqZkgh]h n�evljm\Zggy��AZ�^hihfh]hx�ijbkljhx�^Zgh]h�lbim�}�
fh`eb\�klv h^ghqZkgh]h�n�evljm\Zggy�j�agbo�\b^�\�he�c��^ey�pvh]h�
ihlj�[gh� \bdhjbklh\m\Zlb� hdj_f�� n�evljm\Zevg�� _e_f_glb� lZ�
hdj_f��}fghkl��^ey�a[hjm�qbklh��he���i�^�dh`gbf�n�evljhf�� 

QZk�ih\gh��n�evljZp���aZe_`blv�\�^�h[¶}fm�n�evljm\Zevgh��he���
lZ� kdeZ^Z}� h^gm-^\�� ^h[b�� >ey� �gl_gkbn�dZp��� ijhp_km� n�evljm-
\Zggy� g_h[o�^gh� ijh\h^blb� i_j�h^bqg_� hqbs_ggy� \gmlj�rgvh��
ih\_jog�� ldZgbggh]h�n�evljm� \�^� hkZ^m�� ydbc� �klhlgh� kih\�evgx}�
ijhp_k�n�evljm\Zggy��LZdh`�fh`gZ�aZemqZlb�g_aZfme_g��^�eygdb�
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n�evljm�� >ey� pvh]h� ijh\h^blvky� i�^\�rm\Zggy� gb`gvh�� qZklbgb�
n�evljm�� aZebrhd� he��� \� lZdhfm� \biZ^dm� a[�]Z}� gZ� g_aZfme_gm�
^�eygdm���n�evljZp�y�ijh^h\`m}lvky�a�\bkhdhx��gl_gkb\g�klx��Ydsh�
n�evlj� aZebrZ}lvky� \� ihqZldh\hfm� klZg��� ijhp_k� ihklmih\h�
kih\�evgx}lvky� \gZke�^hd� aZfme_ghkl�� ldZgbgb�� dhglZdlmxqh�� a�
he�}x����a[�evrm}�qZk�n�evljm\Zggy� 

Agb`_ggy� l_fi_jZlmjb� gZ\dhebrgvh]h� k_j_^h\bsZ� lZdh`�
�klhlgh� af_grm}� �gl_gkb\g�klv� n�evljm\Zggy�� ydsh� ijb� ���0K� 
pbde�n�evljm\Zggy� kdeZ^Z}� ^h[m�� lh� ijb� ��0K� \�g� a[�evrm}lvky� 
^h����-��^�[� 

I_j_\Z]b� kihkh[m� n�evljZp��� he��� aZ� ^hihfh]hx� ldZgbggbo�
n�evlj�\�� 

¾ ijhklhlZ�dhgkljmdp���lZ�gbavdZ�kh[�\Zjl�klv�n�evljm\Zevgh��
mklZgh\db� 

¾ fh`eb\�klv� \b]hlh\e_ggy� n�evljm\Zevgh�� mklZgh\db� aZ�
dhgdj_lgbfb�jhaf�jZfb�\�^ih\�^gh�^h�h[¶}f�\�\bjh[gbpl\Z� 

¾ i�^\bs_gZ� \� �-�� jZab� ihj�\gygh� a� \�^klhx\Zggyf� ijh-
^mdlb\g�klv�ijhp_km�n�evljZp��� 

¾ fh`eb\�klv�h^ghqZkgh]h�n�evljm\Zggy�j�agbo�\b^�\�he�c� 
G_^he�db� kihkh[m� n�evljZp��� aZ� ^hihfh]hx� ldZgbggbo�

n�evlj�\� 
¾ pbde�qg�klv� ijhp_km�� Z� hl`_� ijh^mdlb\g�klv� gb`qZ�� g�`�
ihlhqgbo�n�evljm\Zevgbo�e�g�c� 

¾ agZqgZ ljm^hf�kld�klv� h[kem]h\m\Zggy� n�evljm\Zevgh��
mklZgh\db� 

AZlZjx\Zggy�hqbs_gh��he���\�ieyrdb�gZcijhkl�r_�\bdhgm\Zlb�
aZ� ^hihfh]hx� ijhklh]h� ijbkljhx�� ydbc� y\ey}� kh[hx� }fg�klv� a�
jhaeb\gbf� djZghf� �jbk�� ����� Jhaeb\gbc� djZg� jhaf�sm}lvky� \�
[hdh\�c�kl�gp��gZ�\bkhl���-��kf�\�^�^gZ�}fghkl���P_�aZ[_ai_qm}�aeb\�
qbklh�� he���� Z� hklZlhqgbc� hkZ^� hk�^Z}� gb`q_� hl\hjm� djZgm�� >ey�
aeb\m� hkZ^m� }fg�klv� h[eZ^gm}lvky� aeb\gbf� djZghf�� sh� jhaf�-
sm}lvky� a� gbam�� /fg�klv� y\ey}� kh[hx� [hqdm� a� rbjhdhx� ]hjeh-
\bghx��sh�ihe_]rm}�fblly�hklZggvh���<klZgh\ex}lvky�i�^� dmlhf�
3-50�� sh� aZ[_ai_qm}� ih\g_� kl�dZggy� he���� F�kld�klv� jhaeb\gh��
}fghkl��g_h[o�^gh�h[bjZlb� \boh^yqb� a�h[¶}f�\� \bjh[gbpl\Z��Ze_�
g_�f_gr_���-���e�lj�\�� 

Yd�ijbdeZ^�h^_j`Zggy�he���aZ�jhajh[e_ghx�ko_fhx�\�lZ[ebp��
9 gZ\_^_gh� j_amevlZlb� h^_j`Zggy� he��� a� gZk�ggy� dhghi_ev��
ahdj_fZ� ki�\\�^ghr_ggy� f�`� d�gp_\bfb� ijh^mdlZfb� i_j_jh[db��
qbklh�� �n�evljh\Zgh��� he���� ijh^mdl�\�n�evljZp��� �nma��� fZdmob� lZ�
\bjh[gbqbfb�\ljZlZfb�� 
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Jbk�� �� ± Ko_fZ� ijbkljhx� ^ey� aZlZjx\Zggy� \�^n�evljh\Zgh�� he���  
1-}fg�klv�^ey�he�����-jhaeb\gbc�djZg���-aeb\gbc�djZg�hkZ^m 

 
LZ[ebpy�� 

Ki�\\�^ghr_ggy�ijh^mdl�\�i_j_jh[db�gZk�ggy�dhghi_ev 

��iZjl�� 
He�y�n�evljh\ZgZ��

% 
FZdmoZ��� N�evljZl��� <ljZlb��� 

1 17,7 66,7 7,4 8,2 

2 20,1 69,7 5,2 5,1 

3 18,7 67,1 6,7 7,4 

4 19,1 70,4 6,1 4,4 

5 20,5 70,1 6,1 3,3 

 
EZ[hjZlhjg��^hke�^`_ggy�hljbfZgh��aZ�jhajh[e_ghx�ko_fhx�

dhghieygh�� he��� ihdZaZeb� ��� \�^ih\�^gm� yd�klv� lZ� \�^ih\�^g�klv�
ghjfZlb\gbf� \bfh]Zf�� Yd� ijbdeZ^� \� lZ[ebp�� ��� ij_^klZ\e_gh�
j_amevlZlb� eZ[hjZlhjgh]h� ^hke�^`_ggy� ajZadZ� dhghieygh�� he����
h^_j`Zgh��aZ�jhajh[e_ghx�l_ogheh]�}x� 

LZ[ebpy��� 
Yd�kg��ihdZagbdb�h^_j`Zgh��dhghieygh��he��� 
�j_amevlZlb�eZ[hjZlhjgh]h�^hke�^`_ggy� 

IhdZagbd AgZq_ggy 
Dbkehlg_�qbkeh��f]�DHG�] ���� 
I_jhdkb^g_�qbkeh���?��H�ffhev�d] ����� 
Ch^g_�qbkeh��]�����] ������ 

<f�kl�\heh]b�lZ�e_ldbo�j_qh\bg��� ���� 
<f�kl�g_`bjh\bo�^hf�rhd��� ���� 
<f�kl�nhknhjh\f�kgbo�j_qh\bg��f]�d] ���� 
<f�kl�aZ]Zevgh��aheb��� ���� 
<�lZf�g�:��f]�d] 
<�lZf�g�?��f]�d] 
\�lhfm�qbke�� 
.-lhdhn_jhe 
�-lhdhn_jhe��-lhdhn_jhe 
/-lhdhn_jhe 

���� 
����� 

 
����� 
����� 
���� 
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Dhgljhev� ydhkl�� dhghieygh�� he��. <klZgh\e_ggy� ydhkl��
]hlh\h��he���i_j_^[ZqZ}�ihj�\gyevgm�hp�gdm�^hke�^`m\Zgh]h�ajZadZ�
a� ghjfZlb\gbfb� agZq_ggyfb� �klZg^Zjlhf�� aZ� i_\gbfb� n�abdh-
o�f�qgbfb� ihdZagbdZfb�� kfZd�� aZiZo�� dhe�j�� ijhahj�klv�� dbkehlg_�
qbkeh��ch^g_�qbkeh��\f�kl�\heh]b� lZ�e_ldbo�j_qh\bg��\f�kl� aheb��
g_`bjh\bo�^hf�rhd��hfbevg�klv�lhsh� 

IZjZe_evgh�a�eZ[hjZlhjgbf�f_lh^hf�\bagZq_ggy�ydhkl��he���
�kgm}�lZdh`�hj]Zghe_ilbqgbc�f_lh^��>Zgbc�f_lh^�g_�^Z}�ih\ghlb�
�o�f�qgh]h� kdeZ^m�� \�^h[jZ`_ggy� \�^ih\�^ghkl�� ajZadZ� \bfh]Zf�
ghjfZlb\gbo�^hdmf_gl�\��h^gZd�^ha\hey}�gZ�hkgh\��i_\gbo�hagZd�
�aZiZo��dhe�j��kfZd��\klZgh\blb�ijb^Zlg�klv�he��� 

Sh[� \bagZqblb� aZiZo� lZ� dhe�j� ^hke�^`m\Zgbc� ajZahd�
g_h[o�^gh�ijhn�evljm\Zlb��I�key�n�evljZp���ajZahd�he���ihklmih\h�
i�^�]j�\Zxlv� ijb� l_fi_jZlmj�� ��� 0K� gZ� \h^yg�c� [Zg�� ijhly]hf� 
��� o\bebg�� Z� ihl�f� ihklmih\h� hoheh^`mxlv� ^h� ��� 0K� lZ� i_j_-
f�rmxlv��>ey�\bagZq_ggy�kfZdm�ajZahd�he���aZ�l_fi_jZlmjb����0K�
g_h[o�^gh�kdmrlm\Zlb� 

>ey \bagZq_ggy�aZiZom�he�x��ihi_j_^gvh�i�^�]j�lm�gZ�\h^yg�c�
[Zg�� ^h� l_fi_jZlmjb� ��� 0K�� gZghkylv� lhgdbf� rZjhf� gZ� kdeygm�
ieZklbgdm� Z[h� lbevgbc� [�d� jmdb�� i�key� qh]h� �� \�^[m\Z}lvky� ���
hp�gx\Zggy�� >ey� \bagZq_ggy� dhevhjm� he�x� gZeb\Zxlv� \� k\�lem�
kdeygm�ihkm^bgm� �lh\sbgZ�rZj�g_�f_gr_����ff��lZ�jha]ey^Zxlv�
gZ�[�ehfm�nhg��ijb�ih]ebg_ghfm�lZ�\�^[blhfm�k\�leh\hfm�ihlhdm�� 

Ijhahj�klv�he���\bagZqZxlv�reyohf�\�^klhx\Zggy�ajZadZ������
fe��ijhly]hf�^h[b�aZ�l_fi_jZlmjb����0K��I�key�\�^klhx\Zggy�he�x�
jha]ey^Zxlv� gZ� [�ehfm� nhg�� ijb� ih]ebg_ghfm� lZ� \�^[blhfm�
k\�leh\hfm� ihlhdm�� Ijhahjhx� \\Z`Z}lvky� he�y�� ydZ� g_� fZ}�
ihfmlg�ggy�lZ�a\Z`_gbo�qZklbghd� 

AZ� j_amevlZlZfb� ijh\_^_gh]h� hj]Zghe_ilbqgh]h� ZgZe�am�
ydhkl��he���jh[eylv�\bkgh\hd�ijh�ijb^Zlg�klv�he����klmi�gv�hqbkldb��
gZy\g�klv�^_n_dl�\� Yd�kgZ�dhghieygZ�he�y�fZ}�ijblZfZggbc�ebr_�
�c�ki_pbn�qgbc�kfZd��aZiZo��dhe�j�aZ�\�^kmlghkl��klhjhgg�o�ijbkfZ-
d�\�lZ�aZiZo�\��He�y�\\Z`Z}lvky�g_^h[jhyd�kghx��ydsh�\�^hke�^`m-
\Zgbo�ajZadZo�\by\e_g��gZklmig��^_n_dlb�kfZdm�lZ�aZiZom� 

¾ aZloe�klv�� aZiZo� p\�e�� �\bdhjbklZggy� g_^h[jhyd�kgh]h�
gZk�ggy�� 

¾ ijb]hj�ebc�aZiZo��i_dmqbc�kfZd��]hj�e_�gZk�ggy�� 
¾ y\gh� \bjZ`_gbc� ]�jdm\Zlbc� kfZd� �aZie�kgy\�e_� gZk�ggy��
gZdhibq_ggy�ijh^mdl�\� ]�^jhe�am� ��hdbke_ggy�he���\�j_amev-
lZl��ljb\Zeh]h�a[_j�]Zggy�� 

¾ aZiZo�klZjh��he����klhjhgg� ijbkfZdb���aZiZob��g_^hljbfZggy�
mfh\���kljhd�\�a[_j�]Zggy�� 

Jhkebgg��he���fZxlv� lbih\bc� dhe�j�� ydbc�h[mfh\e_gbc� kdeZ-
^hf� i�]f_gl�\� \�gZk�gg���LZd�� dhghieygZ�he�y�fZ}� a_e_gbc� �j�agh��
�gl_gkb\ghkl��� dhe�j� aZ� jZomghd� \f�klm� oehjhn�e�\�� eeygZ� `� he�y�
`h\lh]h�dhevhjm�a�j�agbfb�\�^l�gdZfb� 
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Mfh\b� a[_j�]Zggy� dhghieygh�� he��. Mg�dZevgbc� [�ho�f�qgbc�
kdeZ^�dhghieygh��he���ihlj_[m}�i_\gbo�mfh\�lZ�ijZ\be�a[_j�]Zggy��
H[mfh\ex}lvky� p_� \eZklb\hklyfb� ihe�g_gZkbq_gbo� `bjgbo�
dbkehl��yd��kobevg��^h�r\b^dh]h�hdbke_ggy��Lhfm�^ey a[�evr_ggy�
l_jf�gm�ijb^Zlghkl��he���g_h[o�^gh�\jZoh\m\Zlb�gZklmig_� 

¾ lZjZ� g_� ih\bggZ� aZ[_ai_qm\Zlb� o�f�qg�� j_Zdp��� a� he�}x��
1^_Zevgbc� \Zj�Zgl� ± kdeygZ� ieyrdZ� l_fgh]h� dhevhjm�
�dhjbqg_\bc��a_e_gbc��a�\mavdhx�]hjeh\bghx�� 

¾ \�^kmlg�klv�ijyfh]h�dhglZdlm�he���a�khgyqgbf�k\�lehf� 
¾ ieyrdZ�ih\bggZ�[mlb�]_jf_lbqgh�aZdjblZ�ijh[dhx� 
¾ \�^dhjdh\Zgm�ieyrdm�a[_j�]Zlb�\�oheh^bevgbdm� 
Ydsh� \� ijhp_k�� a[_j�]Zggy� a¶y\ey}lvky� \bjZ`_gbc� ]�jdbc�

ijbkfZd��lh�lZdm�he���\`b\Zlb�\��`m�g_�j_dhf_g^m}lvky� 
H[eZ^gZggy� ^ey� h^_j`Zggy� dhghieygh� he��. >ey� h^_j-

`Zggy�dhghieygh��he���fh`eb\h�\bdhjbklh\m\Zlb�h[eZ^gZggy��sh�
\bdhjbklh\m}lvky� \� he�cgh-`bjh\�c� ijhfbkeh\hkl��� G_h[o�^gh�
ebr_�\jZoh\m\Zlb��sh�\�dhghieyghfm�gZk�gg��f�klylvky�mg�dZevg��
aZ� k\h�f� kdeZ^hf� g_gZkbq_g�� dbkehlb�� yd�� ikmxlvky� ijb� i�^\b-
s_gbo� l_fi_jZlmjZo�� Lhfm� \k�� hi_jZp��� g_h[o�^gh� ijh\h^blb� a�
q�ldbf�^hljbfZggyf�l_fi_jZlmjgbo�j_`bf�\�� 

Rg_dh\��fZkehij_kb�oheh^gh]h�\�^`bfm��GZ�jbgdm�ij_^klZ\-
e_gZ� ^hklZlgy� d�evd�klv� rg_dh\bo� ij_k�\� j�agbo� \bjh[gbd�\�� yd��
j�agblvky� ebr_� dhgkljmdlb\gbf� \bdhgZggyf� lZ� ijh^mdlb\g�klx��
Ijb� \b[hj��rg_dh\h]h� fZkehij_kZ� g_h[o�^gh� a\_jlZlb� m\Z]m� gZ�
a^Zlg�klv�ij_km�\bqZ\ex\Zlb�gZk�ggy�dhghi_ev��gZ�ijh^mdlb\g�klv�
ij_km��l_fi_jZlmjm�h^_j`Zgh��he���lhsh��AZ]Zevgbc�\b]ey^�ij_k�\�
ij_^klZ\e_gh�gZ�jbk���� 

 

 

 

Jbk�����±�AZ]Zevgbc�\b]ey^�rg_dh\bo�fZkeh�ij_k�\ 

E�g���n�evljZp��� dhghieygh�� he��� H^g�}x� a� ijhkl�rbo� n�evl-
jm\Zevgbo� e�g�c� ^ey� g_\_ebdbo� i�^ijb}fkl\� }� ]hjbahglZevg��
gZi�jg�� ebklh\�� n�evljb�� \b]hlh\e_g�� m� \b]ey^�� kbkl_fb� jZfhd��
h[ly]gmlbo� n�evljm\Zevghx� ldZgbghx� [_evlbg]�� >Zg�� n�evljm-
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\Zevg�� mklZgh\db� oZjZdl_jbamxlvky� ijhklhlhx� dhgkljmdp��� lZ�
gZ^�cg�klx� \� jh[hl��� Hkgh\gbc g_^he�d� g_h[o�^g�klv� hqbs_ggy�
i�key�dh`gh��\�^n�evljh\Zgh��iZjl����Z^`_�aZebrdb�dhghieygh��he���
r\b^dh�ikmxlvky�lZ�fh`mlv�\iebgmlb�gZ�yd�klv�gZklmigbo�iZjl�c�� 

Ijbgpbi� jh[hlb� lZdh�� n�evljmxqh�� mklZgh\db� gZklmigbc��
\�^`ZlZ� he�y� ih^Z}lvky� i�^� lbkdhf� \� iZd_l� �a� jZfhd� a�n�evljmx-
qbfb�i_j_]hjh^dZfb���ijh^Z\ex}lvky�q_j_a�ldZgbgm��sh�aZljbfm}�
^hf�rdb� ��g_[Z`Zg��j_qh\bgb��L\_j^Z�nZaZ��ydZ�f�klblv�\�^n�evl-
jh\Zgbc� hkZ^�� `bj� �� \hkdhih^�[g�� j_qh\bgb�� aZebrZ}lvky� gZ�
ldZgbg��� a\�^db� e_]dh� aqbsZ}lvky� f_oZg�qgbf� reyohf�� aZ� ^hih-
fh]hx�kdj_[dZ��Hqbs_g_�jhkebggZ�he�y�aeb\Z}lvky�\�}fg�klv�^ey�
]hlh\h��ijh^mdp����FZdkbfZevgZ�ijh^mdlb\g�klv�mklZgh\db� ��yd�klv�
hqbs_ggy�kihkl_j�]Zxlvky�ijb�l_fi_jZlmj��he����sh�ih^Z}lvky�i�^�
lbkdhf�m�fZkehn�evlj�\�^�ZiZahg�����- ���K� 

N�evljm\Zevg�� e�g��� fZxlv� koh`m� [m^h\m� lZ� ijbgpbi� jh[hlb�
�jbk� ����� E�g�y� n�evljZp��� \dexqZ}� \� k_[_� n�evlj� a� f_lZe_\h]h�
dZjdZkZ�� \� k_j_^bg�� ydh]h� jhalZrh\Zg��n�evljm\Zevg�� _e_f_glb��
}fg�klv� ^ey� a[hjm� nmaZ� �n�evljZlm�� hkZ^m��� gZkhk� GR-��� a�
^\b]mghf�� fZghf_lj�� }fg�klv� ^ey� qbklh�� he���� N�evljZp�y� he���
\�^[m\Z}lvky� aZ� jZomghd� ijbfmkh\h]h� i�^� lbkdhf� ijhimkdm� g_�
n�evljh\Zgh��he���q_j_a�n�evljmxq��_e_f_glb�� 

 

 

Jbk�����±�AZ]Zevgbc�\b]ey^�n�evljm\Zevgbo�e�g�c 

 
Ko_fZ� p_om� h^_j`Zggy� dhghieygh�� he��. >ey� aZimkdm�

_n_dlb\gh]h� \bjh[gbpl\Z� �klhlg_� agZq_ggy� fZ}� g_� l�evdb�
ijZ\bevgh� i�^�[jZg_� h[eZ^gZggy�� Z� c� ajmqg�klv� lZ� \�^ih\�^g�klv�
ch]h� jhaf�s_ggy� h^bg� \�^ghkgh� h^gh]h�� >ey� fZebo� lh\Zjh-
\bjh[gbd�\� ijhihgm}lvky� ko_fZ� p_om� a� \bjh[gbpl\Z� dhghieygh��
he���oheh^gh]h�\�^`bfm��jbk������a�f�g�fZevghx�d�evd�klx�g_h[o�^-
gh]h�h[eZ^gZggy��ydZ�\dexqZ} ijbf�s_ggy�\�^`bfm�lZ�ijbf�s_ggy�
n�evljZp���he����P_o�a�\bjh[gbpl\Z�hdj�f�hkgh\gh]h�h[eZ^gZggy�ih�
i_j_jh[p��\dexqZ}� ��^hihf�`g_�mklZldm\Zggy��yd_�jhaf�sm}lvky�a�
\jZom\Zggyf�hi_jZp�cgbo�i_j_oh^�\�lZ�ajmqghkl���o�ijh\_^_ggy� 
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Jbk�����±�Ko_fZ�p_om�a�\bjh[gbpl\Z�dhghieygh��he�� 

 
Hkgh\gbfb�kdeZ^h\bfb�\bjh[gbpl\Z�}�rg_dh\bc�fZkehij_k��

mklZgh\dZ� [_a\Zdmfgh�� n�evljZp��� �Z[h� \ZdmmfgZ� n�evljm\ZevgZ�
e�g�y��lZ�}fg�klv�a[_j�]Zggy���jhaeb\m�\�^n�evljh\Zgh��he����<�ydhkl��
^h^Zldh\h]h� hkgZs_ggy� g_h[o�^gZ� gZy\g�klv� lZjb� ^ey� a[hjm� g_�
n�evljh\Zgh�� he���� lZjZ� ^ey� a[hjm� \�^n�evljh\Zgh�� he�� lZ�
n�evljZlm�� kl_eZ`�� ^ey� a[_j�]Zggy� kbjh\bgb� �gZk�ggy�� fZdmob����
rZnb�^ey�a[_j�]Zggy�aZiZdh\Zgh��ijh^mdp����rZnb�^ey�a[_j�]Zggy�
\bljZlgbo�fZl_j�Ze�\�lZ�]hkih^Zjkvdh]h��g\_glZjx� 

<bkgh\hd. DhghieygZ�he�y�± ih`b\gbc�jhkebggbc�ijh^mdl��
ydbc�\�k\h}fm�kdeZ^��f�klblv�ihe�g_gZkbq_g��`bjg��Zf�ghdbkehlb��
[Zdl_jbpb^g�� j_qh\bgb�� ]e�p_jb^b�� f�djh_e_f_glb�� \�lZf�gb� :��
B1, B2, B3, B6, D, E�� Zglbhdkb^Zglb�� dZjhlbgb�� n�lhkl_jheb��
nhknhje�i�^b�� f�g_jZevg�� j_qh\bgb�� \dexqZxqb� Ca, Mg, S, K, 
Fe, Zn, P lZ��gr��� 

OZjqh\m� dhghieygm� he�x� hljbfmxlv� l�evdb� f_lh^hf� oheh^-
gh]h�\�^`bfm��ydbc�oZjZdl_jbam}lvky�\�^ghkgh�g_agZqgbf�lbkdhf���
fZebfb� l_fi_jZlmjZfb� \�jh[hq�c� dZf_j���sh�^ha\hey}� a[_j_]lb�
[�heh]�qg��lZ�ih`b\g��p�gghkl��h^_j`Zgh��he���� 

>ey� h^_j`Zggy� dhghieygh�� he��� oheh^gh]h� \�^`bfm� ijhih-
gm}lvky�l_ogheh]�y�a��kijhs_gbf�eZgpx]hf�hi_jZp�c��nhjfm\Zggy�
dhg^bp�cgh�� \heh]hkl�� kbjh\bgb� ± ij_km\Zggy� ± n�evljm\Zggy� ± 
jhaeb\� he��� \� ieyrdb�� EZ[hjZlhjg�� ^hke�^`_ggy� hljbfZgh�� aZ�
^Zghx�l_ogheh]�}x�dhghieygh��he���i�^l\_j^beb� ���yd�klv�lZ�\�^ih-
\�^g�klv�ghjfZlb\gbf�\bfh]Zf�� 

A� f_lhx� aZ[_ai_q_ggy� \bjh[gbpl\Z� dhghieygh�� he��� oheh^-
gh]h�\�^`bfm�ijhihgm}lvky�\bdhjbklh\m\Zlb�h[eZ^gZggy��sh�\b-
dhjbklh\m}lvky� \� he�cgh-`bjh\�c ijhfbkeh\hkl��� ahdj_fZ�rg_dh-
\bc�ij_k�lZ�n�evljh\Zevgm�e�g�x��Ijb�i�^[hj��h[eZ^gZggy�g_h[o�^-
gh� \jZoh\m\Zlb� a^Zlg�klv� dhghieygh�� he��� ^h� hdbke_ggy� ijb�
i�^\bs_gbo�l_fi_jZlmjZo� 
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