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IHJY>HD�<UIHEG?GBY�J:;HLU. 
L?HJ?LBQ?KDB?�K<?>?GBY 

 
P_ev�jZ[hlu 

GZmqblv� klm^_glh\� ijZdlbq_kdb� bkihevah\Zlv�f_lh^� ebg_cgh]h� ijh�
]jZffbjh\Zgby�\�^hjh`ghf�kljhbl_evkl\_� 

 
<\_^_gb_ 

�F_lh^�ebg_cgh]h�ijh]jZffbjh\Zgby�bkihevam_lky�^ey�j_r_gby�aZ^Zq�
ih�hilbfbaZpbb�i_j_\hahd ^hjh`gh-kljhbl_evguo�fZl_jbZeh\�ba�ijbljZk�
kh\uo� dZjv_jh\�gZ� mqZkldb� kljhysboky Z\lhfh[bevguo�^hjh]�fbgbfZev�
guf� dhebq_kl\hf� ljZgkihjlguo� kj_^kl\��Hg� iha\hey_l ih\ukblv� wnn_d�
lb\ghklv bkihevah\Zgby� Z\lhfh[bevgh]h� ljZgkihjlZ� iml_f� khdjZs_gby 
ijhklh_\��ihjh`gbo�ijh[_]h\��m\_ebq_gby�dhwnnbpb_glZ�\gmljbkf_ggh]h 
bkihevah\Zgby�Z\lhfh[be_c� 

 >ey�j_r_gby�wlhc�ijh[e_fu�gZb[he__�ih^oh^bl�ljZgkihjlgZy�aZ^ZqZ�
ebg_cgh]h�ijh]jZffbjh\Zgby� 

 
IhklZgh\dZ�aZ^Zqb 

JZkkfhljbf�j_r_gb_�ljZgkihjlghc�aZ^Zqb�gZ�ijbf_j_��bkoh^gu_�^Zg�
gu_�^ey�dhlhjh]h�ijb\_^_gu�\�lZ[e���� 

L�Z�[�e�b�p�Z 1 
>Zggu_�^ey�jZkq_lZ�ljZgkihjlghc�aZ^Zqb 

H[t_dlu�jZ[hlu AZiZku, 
DZjv_ju 

1-c 2-c 3-c 4-c luk��l Zi 
k1 = 10 k12 = 5 k13 = 6 k14 = 7 Z1 = 25 

1-c 
o11 = ? o12 = ? o13 = ?  o14 = ?  
k21 = 8 k22 = 2 k23 = 7 k24 = 6 Z2 = 25 

2-c 
o21 = ? o22 = ? o23 = ? o24 = ?  
k31 = 9 k32 = 3 k33 = 4 k34 = 8 Z3 = 50 

3-c 
o31 = ? o32 = ? o33 = ? o34 = ?  

Ihlj_[ghklv��luk��l bj b1 = 15 b2 = 20 b3 = 30 b4 = 35  
<�lZ[e����bkihevah\Zgu�ke_^mxsb_�h[hagZq_gby� 

-� \_ebqbgZ� cij� \ujZ`Z_l klhbfhklv� i_j_\hahd� 1� luk�� l�� ^hjh`gh-
kljhbl_evguo�fZl_jbZeh\�ba�dZjv_jZ i gZ mqZklhd�jZ[hl j \�jm[eyo;  
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- x ij – dhebq_kl\h�>KF,�i_j_\habfh_ ba�i-]h�dZjv_jZ gZ�j-c�h[t_dl��dh�
lhjh_�gZ^h�hij_^_eblv�ijb�fbgbfZevguo�aZljZlZo gZ�i_j_\hadb� 

- Zi – aZiZku�fZl_jbZeh\�\�dZjv_j_�ghf_j�i (i=1,2,3...m); 
- bj – ihlj_[ghklv�kljhys_cky�^hjh]b�ghf_j�j (j=1,2,3...n). 
FZljbpZ�bkoh^guo�^Zgguo�^he`gZ�m^h\e_l\hjylv ke_^mxs_fm�mkeh�

\bx�[1; 2]: 

 .
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i ba                                         (1) 

FZljbpZ� blh]h\uo ^Zgguo ^he`gZ� m^h\e_l\hjylv ke_^mxsbf� mkeh�
\byf [1; 2]: 
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min ,                                   (5) 

]^_�L – p_e_\Zy�nmgdpby� 
�G_h[oh^bfh�jZajZ[hlZlv�ieZg i_j_\hahd�lZd��qlh[u�klhbfhklv�\k_]h�

h[t_fZ�i_j_\hahd�[ueZ�fbgbfZevghc� 
J_r_gb_�ihklZ\e_gghc�aZ^Zqb�hkms_kl\eyxl�\���wlZiZ� 
1. Ihkljh_gb_�hihjgh]h�ieZgZ�i_j_\hahd� 
���HilbfbaZpby�hihjgh]h�ieZgZ� 
 

Ihkljh_gb_�hihjgh]h�ieZgZ 

Kms_kl\mxl�ljb�f_lh^Z�hlukdZgby hihjguo�ieZgh\� 
���f_lh^�©k_\_jh-aZiZ^gh]h�m]eZª� 
���f_lh^�©fbgbfmfZ�ih�kljhd_ª� 
���ijZ\beh�©fbgbfZevgh]h�we_f_glZª� 
 
1) F_lh^� ©k_\_jh-aZiZ^gh]h� m]eZª� khklhbl� \� lhf��qlh� \� \_jog_f�e_�

\hf��k_\_jh-aZiZ^ghf�m]em� �lZ[e�����bkdhfh_�agZq_gb_�o11 ijbf_f�jZ\guf 
f_gvr_c ba�\_ebqbg�Z1�b�b1 ��l�_��o11=min Z1; b1���IjbgbfZ_f�o11= b1 ���b�lh�
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]^Z�o21=0; o31 ��� lZd�dZd�\ky�ihlj_[ghklv gZ�1�h[t_dl�m^h\e_l\hj_gZ�ba�1 
dZjv_jZ��lZ[e����� 

�L�Z�[�e�b�p�Z 2 

o11 = b1 = 15 o12 o13 o14 Z1 = b1 = 10 
o21 = 0 o22 o23 o24 Z2 = 25 
o31 = 0 o32 o33 o34 Z3 = 50 
b1 = 15 b2 = 20 b3 = 30 b4 = 35  

 

GZ��-f�rZ]_ \�k_\_jh-aZiZ^ghf�m]em�hdZau\Z_lky�m`_�g_ba\_klgZy�\_�
ebqbgZ�o12,  dhlhjZy�lZd`_�gZagZqZ_lky�ba�mkeh\by� 

o12 = min (a1 – b1 : b2���Ijbf_f�o12 = Z1 – b1  �����lZ[e����� 

L�Z�[�e�b�p�Z 3 

o11 = b1 = 15 o12 = Z1 – b1 = 10 0 0 Z1 = 25 – 15 – 10 = 0 

 0 o22 o23 o24 Z2 = 25 

0 o32 o33 o34 Z3 = 50 

15 b2 = 20 – 10 = 10 b3 = 30 b4 = 35  
 

>Ze__�o22 = min[Z2; (b2 – (Z1 – b1)]��hldm^Z�o22 = b2 – (Z1 – b1) = 10. Ihke_^h�
\Zl_evgh \uihegyy�wlb�hi_jZpbb��ihemqbf�bkoh^guc�hihjguc�ieZg �lZ[e� 4). 

L�Z�[�e�b�p�Z 4 

15 10 0 0 Z1 = 25 
 0 10 15 0 Z2 = 25 
0 0 15 35 Z3 = 50 

b1 = 20 b2 = 20 b3 = 30 b4 = 35  
 
L_i_jv� g_h[oh^bfh� ijh\_jblv,� m^h\e_l\hjy_l� eb� fZljbpZ� hihjgh]h�

ieZgZ�ijb\_^_gguf�mkeh\byf�������������,�b�hij_^_eblv�p_e_\mx�nmgdpbx�
^ey�^Zggh]h�ieZgZ� 

L = Σcij xij  = 10 ⋅ 15 + 5 ⋅ 10 + 2 ⋅ 10 + 7 ⋅ 15 + 4 ⋅ 15 + 8 ⋅ 35 = ����jm[� 
2)�F_lh^�©fbgbfmfZ�ih�kljhd_ª�khklhbl�\�lhf��qlh�\�i_j\hc�kljhd_�

lZ[e��� gZc^_f�fbgbfZevgh_�agZq_gb_�cij  ��Z�bf_ggh�k12 = ���DZd�\�f_lh^_�
k_\_jh-aZiZ^gh]h�m]eZ��ke_^m_l�ijbgylv�o12 = min(Z1; b2���l�_��o12 = b2 = 20. 
Ijb�wlhf�o22=0; o32 ���lZ[e� 5). 

L�Z�[�e�b�p�Z 5 
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o11 o12 = b2 = 20 o13 o14 Z1 – \2 = 5 
o21 o22 = 0 o23 o24 Z3 = 25 
o31 o32 = 0 o33 o34 Z4 = 50 

b1 = 15 b2 = 20 b3 = 30 b4 = 35  

 
<�i_j\hc�kljhd_�lZ[e��� gZbf_gvr_c�ihke_�k12�klhbfhklghc�oZjZdl_�

jbklbdhc�i_j_\hadb�y\ey_lky�k13 ���GZ��-f�rZ]_�ijbf_f�x13= min [(Z1 – b1); 
b3]��Lh]^Z�o13 = Z1 – b2  ����Ijb�wlhf�o11 = 0; o14  ����lZd�dZd�ba�dZjv_jZ�1 m`_�
\u[jZg�\_kv�bf_\rbcky�\�g_f�aZiZk�fZl_jbZeZ��AZl_f�i_j_oh^bf�dh�\lhjhc�
kljhd_�lZ[e����b�l�^��<�j_amevlZl_�ihemqbf�bkoh^guc�hihjguc�ieZg��lZ[e��
6). 

L�Z�[�e�b�p�Z 6 

0 2 5 0 Z1 = 25 
 0 0 25 0 Z2 = 25 
15 0 0 35 Z3 = 50 

b1 = 15 b2 = 20 b3 = 30 b4 = 35  

 
P_e_\Zy�nmgdpby� 
L=5⋅20+ 6⋅5 + 7⋅25 + 9⋅15 + 8⋅35 = 720 jm[� 
3)�IjZ\beh�©fbgbfZevgh]h�we_f_glZª ijbf_gy_lky�lZd� <�lZ[e���gZc�

^_f�fbgbfZevgh_�agZq_gb_�kij��Z�bf_ggh�k22 = ���IjbgbfZ_f�o22 = min(Z2; b2), 
l�_��o22 = b2  �����Ijb�wlhf�o12 = 0; o32 = 0. 

AZl_f�gZoh^bf�\�fZljbp_�(lZ[e���)�gZbf_gvrmx�klhbfhklv�ihke_�k22; 
k32  ����gh�lZd�dZd�o32 = 0��lh�ke_^mxs__�f_gvr__�agZq_gb_�k33  ����Ijbgb�
fZ_f�o33 = min(Z3; b3���l�_��o33 = b3  �����Ijb�wlhf�o13 = 0; o23  ����<uihegy_f�
ihke_^h\Zl_evgh�\k_�hi_jZpbb�b�ihemqZ_f�gZc^_gguc�hihjguc�ieZg� 

L�Z�[�e�b�p�Z 7 

0 0 0 25 Z1 = 25 
 0 20 0 5 Z2 = 25 
15 0 30 5 Z3 = 50 

b1 = 15 b2 = 20 b3 = 30 b4 = 35  
 
P_e_\Zy�nmgdpby� 
L = 7 ⋅ 25 + 2 ⋅ 20 + 6 ⋅ 5 + 9 ⋅ 15 + 4 ⋅ 30 + 8 ⋅ 5 = 540 jm[� 
GZdhg_p�� kjZ\gb\Z_f� agZq_gby� p_e_\uo�nmgdpbc� ^ey� lj_o� ieZgh\ b�

\u[bjZ_f�^ey�hilbfbaZpbb�lhl��dhlhjuc�bf__l�f_gvr__�agZq_gb_�p_e_\hc�
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nmgdpbb�� <� ^Zgghf� ijbf_j_� \u[bjZ_f� hihjguc� ieZg,� ihkljh_gguc� ih�
ijZ\bem�©fbgbfZevgh]h�we_f_glZª�(lZ[e���). 

 
HilbfbaZpby hihjgh]h�ieZgZ�f_lh^hf�ihl_gpbZeh\ 

F_lh^�ihl_gpbZeh\�khklhbl�ba�^\mo�wlZih\� 
GZ�i_j\hf�wlZi_�ijh\_jbf,�y\ey_lky�eb�hihjguc�ieZg��lZ[e�����hilb�

fZevguf��KhklZ\bf�^ey�g_]h�kbkl_fm�ba�mjZ\g_gbc�ke_^mxs_]h�\b^Z: 
 Ui + Vj = kij .                                                                           (6) 

Qbkeh�mjZ\g_gbc�^he`gh�[ulv� 
 m + n – 1 = 6,                                                (7) 

]^_�m – qbkeh�kljhd��m = 3; n – qbkeh�klhe[ph\��n = 4. 
<�lhf�kemqZ_��_keb qbkeh�mjZ\g_gbc�f_gvr_��q_f�jZkkqblZggh_�ih�\u�

jZ`_gbx� �����g_h[oh^bfh�bkdmkkl\_ggh�aZ]jmablv�g_^hklZxs__�dhebq_kl�
\h�de_lhd�fZljbpu��^ey�q_]h�\�gbo�aZibku\xl�gmev�b�\�^Zevg_cr_f�k�gbfb�
hi_jbjmxl��dZd�k�aZ]jm`_ggufb� 

IhklZgh\dZ�gmey�g_�\eby_l�gZ�[ZeZgk�gZebqby�]jmaZ�b�ihlj_[ghklb�\�
g_f��Gmev�ke_^m_l�klZ\blv�\�lm�de_ldm��dhlhjZy�e_`bl�gZ�i_j_k_q_gbb�kljh�
db� beb� klhe[pZ�� g_� bf_xsbo�ihl_gpbZeZ�� kh� kljhdhc�beb� klhe[phf�� ^ey�
dhlhjuo�ihl_gpbZeu�m`_�hij_^_e_gu� 

�MjZ\g_gby�khklZ\eyxlky ^ey�agZq_gbc�oij��\oh^ysbo�\�hihjguc�ieZg��
l�_��^ey�o14; o22; o24; o31; o33; o34. 

U1 + V4 = 7; U2 + V2 = 2; U2 + V4 = 6; 
U3 + V1 = 9; U3 + V3 = 4; U3 + V4 = 8. 
<�^Zgghc�kbkl_f_ ba���mjZ\g_gbc���g_ba\_klguo��ihwlhfm�ijbgbfZ_f�

jZ\guf�gmex�dhwnnbpb_gl�Ui beb Vj ��dhlhjuc�khhl\_lkl\m_l kljhd_�beb�
klhe[pm�k�gZb[hevrbf�dhebq_kl\hf�aZiheg_gguo�we_f_glh\�oij  . 
IjbgbfZ_f�U3  ��beb�V4=0�b�j_rZ_f�kbkl_fm�mjZ\g_gbc. IhemqZ_f:  
U1 = -1; U2 = -2; U3 = 0; V1 = 9; V2 = 4; V3 = 4; V4= 8. 

L�Z�[�e�b�p�Z  8 

Vi 
Ui 

V1 = 9 V2 = 4  V3 = 4  V4 = 8 

U1 = -1  c11 = 8 c12 = 3 c1 3= 3 c14 = 7 

U2 = -2  c21 = 7 c22 = 2 c23 = 2 c24 = 6 

U3 = 0 k31 = 9 k11 = 4 k33 = 4 k34 = 8 

�AgZq_gby�cij  ��ih^kqblZggu_ \�lZ[ebp_��,�kjZ\gb\Zxlky�kh�agZq_gby�

fb�cij��ijb\_^_ggu_�\�lZ[e���.�>ey�lh]h�qlh[u�ieZg�[ue�hilbfZevguf,�g_�

h[oh^bfh��qlh[u�m^h\e_l\hjyehkv�mkeh\b_� 

 cij – cij  ≤ 0 .                                                 (8) 
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<uqbkey_f�jZaghklb�kij – kij  ^ey�oij , g_�\oh^ysbo�\�hihjguc�ieZg��^ey�

o11 = -2; o12 = -2; o13 = -3; o21 = -1; o23 = -5; o32 = +1; 

LZdbf�h[jZahf,k32 – k32 >� ���mkeh\b_� ����g_�\uihegy_lky�b�hihjguc�
ieZg�g_�y\ey_lky�hilbfZevguf� 

<lhjhc�wlZi�khklhbl�\�memqr_gbb�ieZgZ��<u[bjZ_f�lm�i_j_f_ggmx�

oij ,�^ey�dhlhjhc kij – cij  > 0, \�gZr_f�ijbf_j_�wlh�o32��?keb�lZdbo�i_j_f_g�

guo�g_kdhevdh��lh�\u[bjZ_f�lm��^ey�dhlhjhc�klhbfhklv�i_j_\hahd�cij bf__l�

f_gvr__�agZq_gb_� 

>ey�wlhc�de_ldb�kljhyl�lZd�gZau\Z_fuc�dhglmj – aZfdgmlmx�ebgbx��

khklhysmx�ba�ijyfuo�]hjbahglZevguo�b�\_jlbdZevguo�hlj_adh\,�\k_�\_j�

rbgu�dhlhjhc�e_`Zl�\�aZ]jm`_gguo�de_ldZo� 

DZ`^hc�de_ld_�fh`_l� khhl\_lkl\h\Zlv lhevdh�h^bg�dhglmj��dhlhjuc�

kljhyl� ke_^mxsbf� h[jZahf�� Hl� \u[jZgghc� de_ldb� ijh\h^yl� ebgbx� ih�

kljhd_� beb� klhe[pm� ^h� aZ]jm`_gghc� de_ldb�� dhlhjhc�� \� k\hx� hq_j_^v��

^he`gZ�khhl\_lkl\h\Zlv�_s_�h^gZ�aZ]jm`_ggZy�de_ldZ�ih^�ijyfuf�m]ehf��

B�lZd�^h�l_o�ihj��ihdZ�dhglmj�g_�aZfdg_lky�\�bkoh^ghc�lhqd_��>\b`_gb_�hl�

lhqdb� d� lhqd_� kh\_jrZ_lky� ih^� ijyfuf� m]ehf�� ijbq_f� \� dZ`^hc� kljhd_�

beb�klhe[p_��dhlhju_�gZoh^ylky�\�aZfdgmlhc�ebgbb��\�khklZ\�dhglmjZ�\oh�

^yl�\k_]^Z�ih���de_ldb��<b^�dhglmjh\�fh`_l�[ulv�\_kvfZ�jZaghh[jZaguf� 

Ke_^m_l� bf_lv� \� \b^m�� qlh� qbkeh� \_jrbg� dhglmjZ� \k_]^Z� [m^_l� q_l�

guf��Ijb�wlhf�de_ldb��]^_�]hjbahglZevgu_�b�\_jlbdZevgu_�ebgbb�i_j_k_�

dZxlky��g_evay�jZkkfZljb\Zlv�dZd�_]h�\_jrbgu��<_jrbghc�kqblZ_lky ebrv�

lZ�aZ]jm`_ggZy�de_ldZ��]^_�wlb�ebgbb�h[jZamxl�ijyfhc�m]he� <�lZ[e����ih�

kljh_g�dhglmj�^ey�de_ldb�a3b2. 
AZl_f�\k_f�\_jrbgZf�dhglmjZ�ihi_j_f_ggh�ijbk\Zb\Zxlky agZdb�©−» 

b�©�ª��gZqbgZy�k�\u[jZgghc�^ey�gZqZeZ�ihkljh_gby�dhglmjZ�de_ldb��dhlh�

jhc�ijbk\Zb\Zxl�agZd�©−». 

L�Z�[�e�b�p�Z 9 

0 0 0 25 Z1 = 25 

 0 20 + 0  5 − Z2 = 25 

15 0 − 30  5 + Z3 = 50 
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b1 = 15 b2 = 20 b3 = 30 b4 = 35  

L_i_jv ba� \k_o� de_lhd,� h[hagZq_gguo agZdhf� ©�ª�� \u[bjZxl� gZb�

f_gvrmx�pbnjm�aZ]jmadb��<�lZ[e��� wlh�aZ]jmadZ���\�de_ld_�Z2b4. Wlm�\_eb�

qbgm�hlgbfZxl hl�aZ]jmadb��mdZaZgghc�\�de_ldZo�kh�agZdhf�©�ª,�b�ijb[Z\�

eyxl d�aZ]jmad_�\�de_ldZo�kh�agZdhf «−». 

Ihemq_ggh_ jZkij_^_e_gb_ aZ]jmadb� aZibku\Zxl� \� gh\mx� fZljbpm��

dm^Z�lZd`_�i_j_ghkyl, g_�baf_gyy�� aZ]jmadb�l_o�de_lhd��dhlhju_�g_�y\ey�

ebkv�\_jrbgZfb�dhglmjZ��J_amevlZlu�wlbo�^_ckl\bc�ijb\_^_gu�\�lZ[e����. 

LZdbf�h[jZahf�ihemqZ_f gh\uc�hihjguc�ieZg� 

Bkke_^m_f�^Zgguc�ieZg�gZ�hilbfZevghklv��^ey�q_]h�khklZ\bf�kbkl_fm�
mjZ\g_gbc����� 

U1 + V4 = 7; U2 + V2 = 2; U2 + V4 = 6; 

U3 + V1 = 9; U3 + V2 = 3; U3 + V3 = 4;  
Hlkx^Z   U1 = 0; U2 = -1; U3 = 0; V1 = 9; V2 = 3; V3 = 4; V4= 7. 

L�Z�[�e�b�p�Z 10 

Vi 
Ui 

V1 = 9 V2 = 3 V3 = 4  V4 = 7 

U1 = 0 9 3 4 7 

U2 = -1  8 2 3 6 

U3 = 0 9 3 4 7 

 

<uqbkey_f�jZaghklbkij  – kij: ^ey�o11 = -1; o12 = -2; o13 = -2; o21 = 0; o23 = -4; 

o34 = -1; 

BlZd��mkeh\b_���� \uihegy_lky,�b�ihemq_gguc ieZg�i_j_\hahd y\ey_l�

ky�hilbfZevguf� 

 

 
<:JB:GLU�A:>:GBC 

 
<ZjbZgl���1 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 
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1-c 1,6 3,0 2,7 0,8 2500 

2-c 2,6 1,4 3,0 2,0 1600 

3-c 1,1 2,2 2,5 1,8 4200 

Ihlj_[ghklv��l 1800 2600 1700 2200  

 
<ZjbZgl���2 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 2,6 1,7 3,1 1,9 260 

2-c 1,6 0,4 2,1 5,6 140 

3-c 2,1 0,9 4,0 2,2 370 

Ihlj_[ghklv��l 130 170 260 210  

 
<ZjbZgl���3 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 17,6 9,7 10,9 14,5 120 

2-c 16,1 12,4 15,1 9,4 170 

3-c 17,1 6,2 18,1 10,4 195 

Ihlj_[ghklv��l 115 110 160 100  

 
<ZjbZgl���4 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 0,86 0,42 0,12 0,52 265 

2-c 0,14 0,68 0,38 0,27 495 

3-c 0,24 0,22 0,41 0,39 385 

Ihlj_[ghklv��l 240 310 180 415  

<ZjbZgl���5 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 1,24 4,12 0,96 0,76 146 
2-c 2,10 2,32 0,52 1,12 212 
3-c 0,68 1,16 0,91 0,88 184 

Ihlj_[ghklv��l 118 162 141 121  
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<ZjbZgl���6 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 2,16 3,12 0,86 0,46 46 
2-c 1,10 1,32 0,52 1,12 112 
3-c 0,88 1,16 0,91 0,88 84 

Ihlj_[ghklv��l 102 84 22 34  

 
<ZjbZgl���7 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 0,24 0,12 1,06 0,18 126 
2-c 0,14 0,08 0,17 0,22 192 
3-c 0,31 0,16 0,24 0,09 164 

Ihlj_[ghklv��l 103 147 126 106  

 
<ZjbZgl���8 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 9,7 10,9 17,6 14,5 246 
2-c 12,4 15,1 16,1 9,4 312 
3-c 18,1 17,1 6,2 10,4 394 

Ihlj_[ghklv��l 128 262 241 221  

 
<ZjbZgl���9 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 12  3  4 10 60 
2-c 20  2  8 15 80 
3-c 21 25  5  9 50 

Ihlj_[ghklv��l 25 55 90 20  

<ZjbZgl���10 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 0,45 0,10 0,20 0,60 7 
2-c 0,99 0,45 0,30 0,59 10 
3-c 0,60 0,20 0,61 0,80 9 

Ihlj_[ghklv��l 4 4 8 10  

 
<ZjbZgl ��11 
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H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 7 10 12 20 125 
2-c 6 4 5 10 200 
3-c 8 4 3 2 135 

Ihlj_[ghklv��l 150 35 150 125  

 
<ZjbZgl���12 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 12 8 4 20 44 
2-c 6 15 21 11 53 
3-c 4 18 17 14 53 

Ihlj_[ghklv��l 22 41 42 45  

 
<ZjbZgl���13 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 6 4 5 10 25 
2-c 8 4 3 2 100 
3-c 7 10 12 20 35 

Ihlj_[ghklv��l 50 35 50 25  

 
<ZjbZgl���14 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 5 14 2 13 20 
2-c 18 3 16 18 100 
3-c 11 17 10 4 70 

Ihlj_[ghklv��l 30 40 70 50  

<ZjbZgl���15 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 16 12 14 9 1200 
2-c 12 10 5 16 1600 
3-c 18 3 8 12 4200 

Ihlj_[ghklv��l 1600 2200 2100 1100  

 
<ZjbZgl���16 

DZjv_ju H[t_dlu AZiZku��l 
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 1 2 3 4  
1-c 8,1 6,2 7,0 4,5 700 
2-c 6,1 5,2 2,5 8,3 800 
3-c 9,4 1,6 4,3 6,2 1600 

Ihlj_[ghklv��l 650 720 970 760  

 
<ZjbZgl���17 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 7,7 2,8 3,1 5,2 260 
2-c 10,1 8,1 4,2 8,8 150 
3-c 8,6 12,1 5,7 3,2 250 

Ihlj_[ghklv��l 150 120 130 260  

 
<ZjbZgl���18 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 0,18 0,16 0,07 0,05 170 
2-c 0,06 0,05 0,03 0,08 260 
3-c 0,09 0,16 0,05 0,14 300 

Ihlj_[ghklv��l 250 240 210 90  

 
<ZjbZgl���19 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 16 9 11 12 1400 
2-c 9 7 5 13 800 
3-c 14 8 7 9 800 

Ihlj_[ghklv��l 800 500 600 1100  

<ZjbZgl���20 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 1,1 1,9 1,6 1,4 6,0 
2-c 0,2 1,6 1,4 0,3 3,5 
3-c 1,9 2,0 0,5 0,4 4,8 

Ihlj_[ghklv��l 3,2 5,5 3,5 2,1  

 
<ZjbZgl��� 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 
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1-c 0,6 0,8 1,2 0,2 400 
2-c 2,2 1,4 2,1 0,9 600 
3-c 1,8 2,2 3,1 2,0 800 

Ihlj_[ghklv��l 100 500 700 500  

 
<ZjbZgl��� 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 1,4 2,2 1,9 1,7 60 
2-c 0,7 1,6 1,4 0,3 35 
3-c 1,7 1,9 0,5 0,4 48 

Ihlj_[ghklv��l 32 55 35 21  

 
<ZjbZgl��3 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 12,0 5,0 4,0 8,0 1300 
2-c 6,0 3,0 1,4 6,6 700 
3-c 10,0 3,2 4,4 5,1 700 

Ihlj_[ghklv��l 700 400 600 1000  

 
<ZjbZgl��4 

H[t_dlu 
DZjv_ju 

1 2 3 4 
AZiZku��l 

1-c 1,2 2,0 1,5 1,3 60 
2-c 0,5 1,45 1,25 0,4 35 
3-c 1,6 1,8 0,6 0,35 48 

Ihlj_[ghklv��l 55 32 21 35  

J?DHF?G>:L?EVGUC�;B;EBH=J:NBQ?KDBC�KIBKHD 

��� AhehlZjv�B�:��Wdhghfbdh-fZl_fZlbq_kdb_�f_lh^u \� ^hjh`ghf� kljhb�

l_evkl\_��–�F���LjZgkihjl��������–�����k� 

���=_jhgbfmk�;�E���PZjnbg�E�<��Wdhghfbdh-fZl_fZlbq_kdb_�f_lh^u�\�ieZ�

gbjh\Zgbb�gZ�Z\lhfh[bevghf�ljZgkihjl_��–�F���LjZgkihjl��������–�����k� 
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IJB�HLUKD:GBB�HILBF:EVGUO�J?R?GBC 

<�>HJH@GHF KLJHBL?EVKL<? 
  

F_lh^bq_kdb_�mdZaZgby�d�eZ[hjZlhjghc�jZ[hl_ 
 

KhklZ\bl_ev 
K?F?OBG�W^mZj^�Njheh\bq 

Hl\_lkl\_gguc�aZ�\uimkd�–�aZ\�dZn_^jhc�^hp_gl�K�:��Smdh 
 

J_^Zdlhj�B�<��;hcph\Z 
Dhjj_dlhj�<�<��=mjh\Z 
Dhfivxl_jgZy�\_jkldZ�?�=��JZ^q_gdh 

 
EJ�����������Ih^ibkZgh�\�i_qZlv�22.04.03. 

NhjfZl���x�������;mfZ]Z�^ey�fgh`bl��l_ogbdb��=ZjgblmjZ�Tacfk� 
I_qZlv�hnk_lgZy��Mke��i_q��e� 0,93��Mq�-ba^��e� 0,95��LbjZ`�����wda� 

AZdZa 
J_^Zdpbhggh-ba^Zl_evkdbc�dhfie_dk 

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

 


