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 FZrbghkljh_gb_�–�fZl_jbZevgZy� [ZaZ� jZa\blby� \k_o� hljZke_c� ijh�
fure_gghklb��<k_�kh\j_f_ggu_�fZrbgu�b�^_lZeb�h[jZ[Zlu\Zxlky�gZ�f_�

lZeehj_`msbo�klZgdZo��ihwlhfm�bo�dhebq_kl\h��Z�lZd`_�l_ogbq_kdbc�mjh�

\_gv��\ukhdZy�kl_i_gv�Z\lhfZlbaZpbb�jZ[hlu��\hafh`ghklv�ijhba\h^blv�gZ�

klZgdZo� ^_lZeb� \ukhdhc� lhqghklb�b� dZq_kl\Z� hij_^_eyxl�ijhba\h^kl\_g�

gmx�fhsv� l_ogbdb�fZrbghkljh_gby�� klZgdhkljh_gb_� kqblZ_lky�h^gbf�ba�

]eZ\guo�\b^h\�fZrbghkljh_gby�kljZgu� 
 Dmjk�«F_lZeehj_`msb_�klZgdb»�bamqZ_lky�klm^_glZfb�aZhqghc�nhj�
fu�h[mq_gby�gZ�iylhf�dmjk_�b�\dexqZ_l�hkgh\gu_�wlZiu�kZfhklhyl_evghc�

mq_[ghc�jZ[hlu��bamq_gb_�dmjkZ�ih�ijh]jZff_��\uiheg_gb_�dhgljhevguo�

jZ[hl�b�dmjkh\h]h�ijh_dlZ� 
 Klm^_gl�\u[bjZ_l�k\hc�\ZjbZgl��ghf_j�dhlhjh]h�khhl\_lkl\m_l�^\mf�

ihke_^gbf�pbnjZf�rbnjZ�aZq_lghc�dgb`db��GZijbf_j��ijb�rbnj_�������

dhgljhevgu_�jZ[hlu�g_h[oh^bfh�\uihegylv�ih���-fm�\ZjbZglm�bkoh^guo�
^Zgguo� 
 DZ`^Zy� dhgljhevgZy� jZ[hlZ� ^he`gZ� [ulv� hnhjfe_gZ� \� \b^_�

ihykgbl_evghc�aZibkdb�k�g_h[oh^bfufb�q_jl_`Zfb��ko_fZfb��jbkmgdZfb��

Ihke_� \uiheg_gby� dhgljhevguo� jZ[hl� \� ihjy^d_� \hajZklZgby� ghf_jh\�

klm^_gl�ihkueZ_l�bo�\�mgb\_jkbl_l�gZ�j_p_gabx��G_aZql_ggZy�dhgljhevgZy�

jZ[hlZ� \ha\jZsZ_lky� klm^_glm� \f_kl_� k� aZf_qZgbyfb� ij_ih^Z\Zl_ey�� \�

khhl\_lkl\bb� k� dhlhjufb� klm^_gl� bkijZ\ey_l� b� \ukueZ_l� gZ� ih\lhjgmx�

j_p_gabx�dhgljhevgmx�jZ[hlm�k�ijbeh`_gb_f�l_dklZ�g_aZql_gghc�jZ[hlu��

GZ�aZql_ggu_�dhgljhevgu_�jZ[hlu�\ukueZxlky�klm^_glZf�j_p_gabb�� 
 EZ[hjZlhjgu_�jZ[hlu�\uihegyxlky�\�mgb\_jkbl_l_��ih�gbf�klm^_gl�

^he`_g�ihemqblv� aZq_l��;_a�dhgljhevguo�jZ[hl��[_a� aZq_lZ�ih�eZ[hjZlhj�

guf�jZ[hlZf�wdaZf_g�ih�dmjkm�g_�ijbgbfZ_lky� 
 Djhf_� eZ[hjZlhjguo� b� dhgljhevguo� jZ[hl� klm^_glu� \uihegyxl�

lZd`_�dmjkh\hc�ijh_dl��ihke_�aZsblu�dhlhjh]h�ihemqZxl�aZq_l�k�ijhklZ\�

e_gb_f�hp_gdb� 
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1. Ihykg_gby�b�f_lh^bq_kdb_�mdZaZgby�ih�\uiheg_gbx�dhgljhevghc�

jZ[hlu������GZeZ^dZ�lhdZjgh-j_\hev\_jgh]h�Z\lhfZlZ��;��� 

 AZ^Zgb_�^ey�\k_o�\ZjbZglh\� 
 Ih�aZ^Zgghfm�wkdbam�^_lZeb�b�dbg_fZlbq_kdhc�ko_f_�klZgdZ�fh^_eb�

�;���� ijhba\_klb� \k_� jZkq_lu� ^ey� dZjlu� gZeZ^db� klZgdZ�� jZkkqblZlv� dm�

eZqdb�b�\uq_jlblv�djb\u_�dmeZqdh\�gZ�[eZgdZo��D�jZ[hl_�ijbeh`blv�db�

g_fZlbq_kdmx� ko_fm� klZgdZ� k� mdZaZgb_f� kf_gguo� am[qZluo� dhe_k� ]blZj�

dhjh[hd�kdhjhkl_c�b�jZkij_^_ebl_evgh]h�\ZeZ�� 
 G_h[oh^bfu_�^Zggu_�^ey�jZkq_lZ�gZeZ^db�lhdZjgh]h�Z\lhfZlZ� 

- dbg_fZlbq_kdZy�ko_fZ�Z\lhfZlZ��;�����jbk��� 
- nhjfZ�jZkq_lgh-l_ogheh]bq_kdhc�dZjlu�gZeZ^db�klZgdZ��jbk���� 
- wkdbau�^_lZe_c��\ZjbZglh\�jZ[hlu��kf��jbk������ 

 kf_ggu_�am[qZlu_�dhe_kZ�dhjh[db�kdhjhkl_c�klZgdh\�fh^_e_c��jbk����

�;�����lZ[e����� 
 

�����GZagZq_gb_�b�h[eZklv�ijbf_g_gby�Z\lhfZlZ��;��� 

H^ghribg^_evguc�lhdZjgh-j_\hev\_jguc�Z\lhfZl���fh^_eb�����;���– 
\ukhdhijhba\h^bl_evguc klZghd� ^ey� fZkkh\h]h� beb� k_jbcgh]h� ijhba-
\h^kl\Z�� � Hg� ij_^gZagZq_g� ^ey� ba]hlh\e_gby� ^_lZe_c� jZaebqghc� dhg-
nb]mjZpbb� ba� djm]eh]h�� d\Z^jZlgh]h� beb� r_klb]jZggh]h� ijmldZ� k� gZ-
b[hevrbf�^bZf_ljhf�����ff�����y\ey_lky�rbjhdhmgb\_jkZevguf�klZgdhf�b�

iha\hey_l�\uihegylv�kZfu_�jZaghh[jZagu_�hi_jZpbb��lhq_gb_��k\_je_gb_��

gZj_aZgb_�j_av[u�d�^j���� � � �<ukhdZy�ijhba\h^bl_evghklv�Z\lhfZlZ�h[_ki_�

qb\Z_lky�iheghklvx�Z\lhfZlbabjh\Zgguf�pbdehf�jZ[hl�� �aZ�bkdexq_gb_f�

i_jbh^bq_kdhc�aZ]jmadb�Z\lhfZlZ�ijmldh\uf�fZl_jbZehf� 
JZpbhgZevgZy� wdkiemZlZpby� Z\lhfZlZ� \hafh`gZ� ijb� [he__� iheghf�

bkihevah\Zgbb� _]h� l_ogheh]bq_kdbo� \hafh`ghkl_c�� dhlhju_� \� hkgh\ghf�

hij_^_eyxlky�_]h�l_ogbq_kdhc�oZjZdl_jbklbdhc� 
^bZf_lj�hl\_jklby�ribg^_ey���ff�«««««««««««««««��� 
gZb[hevrbc�jZaf_j�aZ`bfZ_fh]h�ijmldZ��ff�««««««««««���� 
gZb[hevrbc�^bZf_lj�gZj_aZ_fhc�j_av[u�ih�klZeb��eZlmgb�«���F��-F�� 
gZb[hevrZy�ih^ZqZ�ijmldZ���ff���«««««««««««««�««���� 
gZb[hevrZy�^ebgZ�h[jZ[hldb���ff�««««««««««««««…80 
jZkklhygb_�hl�lhjpZ�ribg^_ey�^h�j_\hev\_jghc�]heh\db��ff� 

-gZb[hevr__��«««««««««««««««««««������ 
-gZbf_gvr__�««««««««««««««««««««��� 
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ij_^_eu�qZklhl�\jZs_gby�ribg^_ey�� 1−fbg ………………………64-2500 
gZb[hevrbc�oh^�kmiihjlh\��ff��i_j_^gbc��aZ^gbc��\_jlbdZevguc��������� 
oh^�j_\hev\_jghc�]heh\db��ff����������«�«««««««««««««�� 
ijh^he`bl_evghklv�h^gh]h�h[hjhlZ�jZkij_^_ebl_evgh]h�\ZeZ��k«��-363 
ijh^he`bl_evghklv�ohehkluo�oh^h\��k� 

-�ih^ZqZ�b�aZ`bf�ijmldZ�««««««««««««««������� 
-�i_j_dexq_gb_�kdhjhklb�\jZs_gby�ribg^_ey«««««������� 
-�ih\hjhl�j_\hev\_jghc�]heh\db«««««««««««������� 
-j_\_jkbjh\Zgb_�\jZs_gby�ribg^_ey«««««««««������ 

^bZf_lj�aZ]hlh\db�^bkdh\h]h�dmeZqdZ���ff�� 
-^ey �j_\hev\_jghc�]heh\db�«««««««««««««����� 
-�^ey�ihi_j_qguo�kmiihjlh\��i_j_^g_]h���aZ^g_]h� 
b�\_jlbdZevgh]h�««���«««««««««««««««���� 

 
LZ[ebpZ�� 

QZklhlu�\jZs_gby�ribg^_ey�� 1fbg−  

Kf_ggu_�am[qZlu_�dhe_kZ�� 11, <: ��dhjh[db�kdhjhkl_c 
GZijZ\e_gb_�

\jZs_gby 
45

50
 

50

45
 

56

39
 

61

34
 

66

29
 

70

25
 

74

21
 

2500 2000 1600 1250 1000 800 630 
630 500 400 315 250 200 160 E_\h_ 
1250 1000 800 630 500 400 315 
1000 800 630 500 400 315 250 
250 200 160 125 100 80 64 IjZ\h_ 
500 400 315 250 200 160 125 

 

1.2. Dbg_fZlbq_kdZy�ko_fZ�Z\lhfZlZ��;��� 
 
Dbg_fZlbq_kdZy�ko_fZ�Z\lhfZlZ�khklhbl�ba�^\mo�g_aZ\bkbfuo�p_i_c��

p_ib� ijb\h^Z� ribg^_ey� b� p_ib� ijb\h^Z� \kihfh]Zl_evgh]h� b� jZk-
ij_^_ebl_evgh]h� \Zeh\�� Ribg^_ev� ihemqZ_l� \jZs_gb_� hl� we_dljh^\b-

]Zl_ey�fhsghklvx�����d<l�b�qZklhlhc�\jZs_gby������ 1fbg−  q_j_a�dhjh[dm�
kdhjhkl_c� b� debghj_f_ggmx� i_j_^Zqm� k� q_lujvfy� debgh\ufb� j_fgyfb�

�jbk���� 
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We_dljh^\b]Zl_ev�kh_^bg_g�k�\Zehf�I, i_j_^Zxsbf�\jZs_gb_�\Zem�II   

q_j_a�ex[mx�ba�lj_o�am[qZluo�i_j_^Zq���58/37, 42/53, 27/68��dhlhju_�\dex�

qZxlky�ijb�ihfhsb�^\mo�we_dljhfZ]gblguo�fmnl�W��b�W�� � �b�h^ghc�h[�

]hgghc��fmnlu��Fh. 

<Ze�I� q_j_a� kf_ggu_� am[qZlu_� dhe_kZ� 11, <: �r_klv� iZj�� khh[sZ_l�

\Zem�R���jZaebqgu_�qZklhlu�\jZs_gby���dhlhju_�^Ze__�i_j_^Zxlky�\Zem�IV 

ih�ijyfhc�p_ib�q_j_a�am[qZlu_��dhe_kZ�47/47��ih�h[jZlghc�p_ib�-�q_j_a�dh�

e_kZ� ������ b� iZjZablgh_� dhe_kh� 40��I_j_dexq_gb_� dhe_k� hkms_kl\ey_lky�

fmnlZfb�W�,  W�. 

K�\ZeZ�IV�\jZs_gb_�i_j_^Z_lky�ribg^_ex�X�q_j_a�debghj_f_ggmx�i_j_^Z�

qm��bf_xsmx�gZly`ghc�jhebd��k�i_j_^Zlhqguf�hlghr_gb_f����� 

>ey�h^ghc�iZju�kf_gguo� am[qZluo�dhe_k�ribg^_ev�fh`_l�bf_lv�\�����

h^ghc�gZeZ^d_�ljb�ijZ\u_�b�ljb�e_\uo�qZklhlu�\jZs_gby��GZb[hevrZy�b�

gZbf_gvrZy�qZklhlu�\jZs_gby� 

;45,50ijb,fbg25001
47

47

37

58
1440 11

1-

1

1max ===⋅⋅⋅⋅= <:
<

:
nri ��lZ[e��� 

.74,21ijb,fbg641
60

24

68

27
1440 11

1

1

1min ===⋅⋅⋅⋅= − <:
<

:
nri  

<kihfh]Zl_evguc� \Ze� � V  ihemqZ_l� \jZs_gb_� hl� we_dljh^\b]Zl_ey�

:���-4�q_j_a�q_j\yqgmx�i_j_^Zqm�2/24���Hl�g_]h�i_j_^Z_lky�\jZs_gb_�ijh�

f_`mlhqghfm�\Zem�VI��\Zem�VII�ih\hjhlZ�j_\hev\_jghc�]heh\db�b�ijb\h^Z�

i_j_dexqZl_ey� qZklhl� \jZs_gby�� Z� lZd`_� ihi_j_qghfm� jZkij_-

^_ebl_evghfm�VIII �b�]eZ\ghfm�jZkij_^_ebl_evghfm�\Zem�IX. 

Ihi_j_qguc�jZkij_^_ebl_evguc�\Ze�VR�ihemqZ_l�\jZs_gb_�ih�p_ib 

.
40

3

79

29

24

2
1400 −−−−−

]

\

[

Z
 

K� h^ghc� klhjhgu� \ZeZ� 9R� dj_iblky� dmeZqhd� �=�� ih^Zqb� j_\hev-

\_jgh]h� kmiihjlZ�� � k� ^jm]hc� -� dmeZqdb� � � � � \dexq_gby� dhg_qgh]h� \udex-

qZl_ey�j_\_jkZ�\jZs_gby�ribg^_ey�BK-211. 
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=eZ\guc�jZkij_^_ebl_evguc�\Ze� IX�ihemqZ_l�\jZs_gb_�hl�ihi_j_q�

gh]h�\ZeZ�q_j_a�dhgbq_kdb_�dhe_kZ�
44

44
��GZ�g_f� aZdj_ie_gu�^bkdh\u_�dm�

eZqdb�kmiihjlh\���:�-�\_jlbdZevgh]h���; -�aZ^g_]h��< -�i_j_^g_]h�b�[ZjZ[Zgu�
\dexq_gby�fmnl����3 -�f_oZgbafZ�ih^Zqb�b�aZ`bfZ�ijmldZ��E -�ih\hjhlZ�j_�
\hev\_jghc�]heh\db� 

Kf_ggu_�am[qZlu_�dhe_kZ���Z,�[,�\,�]����ih^[bjZxl�ih�lZ[e����\�aZ\bkb�
fhklb� hl� ijh^he`bl_evghklb� h[jZ[hldb� ^_lZeb�� J_\hev\_jgZy� ]heh\dZ�

bf__l�r_klv�]g_a^�^ey�dj_ie_gby�bgkljmf_glZ�b�ih\hjZqb\Z_lky�ba�h^ghc�

ihabpbb�\�^jm]mx�hl�\kihfh]Zl_evgh]h�\ZeZ���V��jbk����q_j_a�pbebg^jbq_�
kdb_�am[qZlu_�dhe_kZ�57, 76,  38��dhgbq_kdb_�dhe_kZ�23, 46�b�djb\hrbiguc�

^bkd��D��k�iZevp_f��\oh^ysbf�i_jbh^bq_kdb�\�iZa�dj_klZ��F���kb^ys_]h�

`_kldh�gZ�hkb�j_\hev\_jghc�]heh\db� 
Lhjp_\hc�dmeZqhd��L���ih\hjZqb\Zykv�\f_kl_�h�am[qZluf�dhe_khf�����

q_j_a�^\moie_qguc�juqZ]� �J��\u\_^_l�nbdkZlhj �N�� �ba� ]g_a^Z�[ZjZ[ZgZ�

�;���Z�^bkd��D��ih\_jg_l����fZevlbckdbc�dj_kl�F��b�j_\hev\_jgmx�]heh\dm�

gZ�1/6�h[hjhlZ��ihke_�q_]h�nbdkZlhj���N��hiylv�\hc^_l�\�]g_a^h�[ZjZ[ZgZ�

�;� . 
LZ[ebpZ�� 

Ijh^he`bl_evghklv�h^gh]h�h[hjhlZ�jZkij_^_ebl_evgh]h�\ZeZ��k 

Kf_ggu_�r_kl_jgb F N Ghf_j�

klmi_gb Z [ \ ] 
L� 
k �khlu_�h[hjhlZ 

1 71 60 80 20 11,6 9 6 
2 63 60 80 20 13,0 8 5,5 
3 63 60 71 20 14,6 6,5 5 
4 75 60 71 27 16,6 6 4,5 
5 45 60 80 20 18,2 5,5 4 
6 45 63 75 20 20,3 5 3,5 
7 45 71 75 20 22,9 4,5 3 
8 45 63 80 27 25,7 4 3 
9 45 63 75 27 27,5 4 2,5 
10 63 60 75 45 31,1 3,5 2,5 
11 63 60 71 45 32,8 3,5 2,5 
12 60 63 75 45 34,3 3 2 
13 71 63 60 45 36,3 3 2 
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Ijh^he`_gb_�lZ[e�� 
Kf_ggu_�r_kl_jgb M N Ghf_j�

klmi_gb Z [ \ ] 
L� 
k �khlu_�h[hjhlZ 

14 60 71 75 45 38,6 2,5 2 
15 80 71 75 63 40,6 2,5 2 
16 60 75 71 45 43,2 2,5 1,5 
17 63 71 60 45 46,2 2,5 1,5 
18 63 75 60 45 48,6 2 1,5 
19 60 80 63 45 51,9 2 1,5 
20 71 60 63 75 54,8 2 1,5 
21 45 63 80 60 57,2 2 1,5 
22 45 63 75 60 61,0 2 1,5 
23 45 63 71 60 64,3 1,5 1 
24 45 71 75 60 68,6 1,5 1 
25 45 75 71 60 76,8 1,5 1 
26 45 71 63 60 81,6 1,5 1 
27 45 75 63 60 86,5 1,5 1 
28 45 71 60 63 89,5 1,5 1 
29 45 75 60 63 93,5 1,5 1 
30 27 80 71 45 103 1,5 1 
31 27 75 63 45 108 1 1 
32 27 80 63 45 116 1 1 
33 27 80 60 45 121 1 1 
34 20 75 71 45 130 1 1 
35 27 71 63 60 136 1 1 
36 20 75 63 45 146 1 1 
37 20 80 63 45 156 1 1 
38 20 80 60 45 163 1 1 
39 27 63 60 80 170 1 1 
40 27 71 60 75 179 1 1 
41 27 71 60 80 191 1 1 
42 20 71 60 63 203 1 1 
43 20 75 60 63 215 1 1 
44 20 80 60 63 229 1 1 
45 20 75 60 71 242 1 1 
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HdhgqZgb_�lZ[e�� 
Kf_ggu_�r_kl_jgb F N Ghf_j�

klmi_gb Z [ \ ] 
L� 
k khlu_�h[hjhlZ 

46 20 80 60 71 258 1 1 
47 20 80 60 75 271 1 1 
48 20 80 45 60 291 1 1 
49 20 80 45 63 304 1 1 
50 20 75 45 71 322 1 1 
51 20 80 45 71 345 1 1 
52 20 80 45 75 363 1 1 

F�–�qbkeh�khluo�h[hjhlZ�jZkij_^_ebl_evgh]h�\ZeZ��ihlj_[gh_�^ey�
ih^Zqb�b�aZ`bfZ�ijmldZ� 

N –�qbkeh�khluo�h[hjhlZ�jZkij_^_ebl_evgh]h�\ZeZ��ihlj_[gh_�^ey�
ih\hjhlZ�j_\hev\_jghc�]heh\db� 

 F_oZgbaf�ih^Zqb�b�aZ`bfZ�fZl_jbZeZ�Z\lhfZlbq_kdb�ih^Z_l�ijmlhd�

gZ�lj_[m_fmx�\_ebqbgm��_]h�aZ`bf�b�jZa`bf��Z�lZd`_�Z\lhfZlbq_kdb�\u�

dexqZ_l�klZghd�ihke_�bajZkoh^h\Zgby�ijmldZ��Ih^Z_lky�b�aZ`bfZ_lky�ijm�

lhd�ijb�\dexq_gbb�dmeZqdh\hc�fmnlu�F��\kihfh]Zl_evgh]h�\ZeZ�V��jbk����
dmeZqdh\uf�[ZjZ[Zghf��A��mijZ\e_gby�aZ`bfhf�b�ih^Zq_c�fZl_jbZeZ��ijb�

wlhf�i_j_^Z_lky�\jZs_gb_�q_j_a�am[qZlu_�dhe_kZ�36, 72�gZ�\Ze�k�[ZjZ[Zghf�
�?���b��@��ih^Zqb�b�aZ`bfZ�fZl_jbZeZ� 
   

1.3. H[sb_�mdZaZgby�ih�gZeZ^d_�Z\lhfZlZ 

1.3.1. �Ih� \hafh`ghklb� ke_^m_l� ijbf_gylv� fgh]hbgkljmf_glgu_�

^_j`Z\db� 
������� Kh\f_sZlv� jZ[hlm� ihi_j_qguo� kmiihjlh\� b� j_\hev\_jgh]h�

kmiihjlZ��g_�^himkdZy�kh\f_s_gby�qbklh\hc�h[jZ[hldb�k�h[^bjhqghc��GZ�

j_aZgb_� j_av[u� k� djmiguf�rZ]hf� b� gZdZlu\Zgb_� hlghkyl� d� h[^bjhqguf�

hi_jZpbyf� 
�������Hl\_jklby�^bZf_ljhf�f_g__����ff�k\_jeyl�k�ij_^\Zjbl_evguf�

p_gljh\Zgb_f�k\_jehf�[hevrh]h�^bZf_ljZ� 
��A���� Ijb� k\_je_gbb� klmi_gqZluo� hl\_jklbc� \gZqZe_� k\_jeblv� hl-

\_jklby�[hevrh]h�^bZf_ljZ� 
�������K\_jeblv�]em[hdb_�hl\_jklby�aZ�g_kdhevdh�\\h^h\�k\_jeZ�� �-c�

\\h^�gZ�]em[bgm�3d ; 2-c�\\h^�-�gZ�]em[bgm��^hihegbl_evgmx��2d b�l�^���d - 
^bZf_lj�k\_jeZ� 
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������� � >ebgm� h[jZ[Zlu\Z_fhc� ih\_joghklb� �lhq_gb_�� k\_je_gb_���

]jZgbqZs_c�k�hlj_adhcª�m\_ebqblv�gZ�rbjbgm�hlj_agh]h�j_apZ� 
��������H[lhqdm�rbjhdbf�nZkhgguf�j_aphf�g_�kh\f_sZlv�ch�k\_je_�

gb_f�hl\_jklbc�fZeh]h�^bZf_ljZ��qlh[u�ba[_`Zlv�m\h^Z�k\_jeZ��Z�^ey�hl�

\_jklbc�[hevrh]h�^bZf_ljZ�lZdh_�kh\f_s_gb_�p_e_khh[jZagh���lZd�dZd�jZ�

[hlZ�k\_jeZ�\�wlhf�kemqZ_�m\_ebqb\Z_l�`_kldhklv�^_lZeb� 
������� � HdhgqZl_evgh� h[jZ[Zlu\Zlv� gZjm`gu_� ih\_joghklb� lhgdh�

kl_gguo� ^_lZe_c� ke_^m_l� ihke_� h[jZ[hldb� hl\_jklbc�� lZd� dZd� ijb� k\_j-
e_gbb�b�^jm]bo�hi_jZpbyo�gZ[ex^Z_lky�m\_ebq_gb_�gZjm`guo�jZaf_jh\� 

�������>ey�ihemq_gby�lj_[m_fhc�r_jhoh\Zlhklb�b�lhqghklb�h[jZ[hl-
db� ijb� jZ[hl_�nZkhggufb� j_apZfb� g_h[oh^bfh� gZ� dmeZqdZo� ihi_j_qguo�

kmiihjlh\� ij_^mkfhlj_lv� mqZkldb� k� ihklhygguf� jZ^bmkhf� ^ey� djZldh-
\j_f_gghc�hklZgh\db�j_apZ� 

��������NZkdb�b�dZgZ\db�^he`gu�[ulv�h[jZ[hlZgu�^h�gZj_aZgby�j_av�

[u�� Z� gZ� gZdZlZgghc� qZklb� –� ihke_� gZdZlu\Zgby� �\h� ba[_`Zgb_� \u-
^Z\eb\Zgby�fZl_jbZeZ�gZ�nZkdm�beb�dZgZ\dm�� 

��������Ijb� \u[hj_�j_`bfh\�j_aZgby� ke_^m_l� kgZqZeZ�jZkkqblu\Zlv�

gZkljhcdm�qZklhlu�\jZs_gby�ribg^_ey�^ey�j_at[hgZj_aZgby��Z� aZl_f�^ey�

k\_je_gby�� lhq_gby� b� ^j�� �<� ijhlb\ghf� kemqZ_� l_ogheh]bq_kdbc� ijhp_kk�

fh`_l�hdZaZlvky�g_jZpbhgZevguf�ba-aZ�g_\hafh`ghklb�\u[hjZ�khhl\_lkl�
\mxsbo�qZklhl�\jZs_gby�ribg^_ey. 

��������<h�ba[_`Zgb_�ihy\e_gby�jbkhd�gZ�^_lZeb�ihke_�ijh^hevghc�

h[lhqdb� j_\hev\_jguf� kmiihjlhf� j_dhf_g^m_lky� ij_^mkfhlj_lv�f_^e_g�

guc�hl\h^�j_apZ� 
 

1.4. Ihke_^h\Zl_evghklv�jZkq_lZ�gZeZ^db�Z\lhfZlZ 

>ey� ba]hlh\e_gby� ^_lZeb� gZ� h^ghribg^_evghf� lhdZjgh-
j_\hev\_jghf� Z\lhfZl_� g_h[oh^bfh� khklZ\blv� l_ogheh]bq_kdbc� ijhp_kk�

h[jZ[hldb�� dZjlm� gZeZ^db�� ih^h[jZlv� mgb\_jkZevguc� b� kijh_dlbjh\Zlv�

ki_pbZevguc� bgkljmf_gl�� kijh_dlbjh\Zlv� dmeZqdb� j_\hev\_jgh]h� b�

ihi_j_qguo�kmiihjlh\����� 
Ihke_^h\Zl_evghklv� jZkq_lZ� gZeZ^db� Z\lhfZlZ� gZ� aZ^Zggmx� ^_lZev��

gZijbf_j���rlmp_j��khklhbl�\�ke_^mxs_f� 
������� Ih� q_jl_`m� ^_lZeb� kh]eZkgh� jZaf_jZf� b� r_jhoh\Zlhklb� ih�

\_joghkl_c�jZkij_^_eyxl�\k_�h[jZ[Zlu\Z_fu_�ih\_joghklb�ih�kmiihjlZf� 
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�������KhklZ\ey_lky�ihke_^h\Zl_evghklv�h[jZ[hldb��ijb�dhlhjhc�mqb�

lu\Zxlky�j_dhf_g^Zpbb��ijb\_^_ggu_�\�jZa^�������<uq_jqb\Zxlky�wkdbau�

h[jZ[hldb�ih�i_j_oh^Zf�k�bah[jZ`_gb_f�bgkljmf_glZ�\�djZcg_f�jZ[hq_f�

iheh`_gbb�� <� gZr_f� ijbf_j_� ijbgbfZ_lky� ke_^mxsZy� ih-
ke_^h\Zl_evghklv�ba]hlh\e_gby�^_lZeb��jbk� 2): 

�Ih^ZqZ�ijmldZ�^h�mihjZ�b�_]h��aZ`bf� 
�Ij_^\Zjbl_evgh_�h[lZqb\Zgb_�gZjm`ghc�ih\_joghklb�^h�∅ ���ff�gZ�

^ebgm���l= ����ff� 
�P_gljh\Zgb_�ih^�k\_je_gb_�b�kgylb_�nZkdb����[���� 
�HdhgqZl_evgh_� h[lZqb\Zgb_� gZjm`ghc� ih\_joghklb� ih^� j_av[m� ^h 

∅2�����ff�gZ�^ebgm�l = ���ff�b�k\_je_gb_�hl\_jklbc�∅ ���ff�gZ�^ebgm�l = 
���ff. 

�GZj_aZgb_�j_av[u���F��o������gZ�^ebgm l =  ���ff���h[lhqdZ�dZgZ\db��
∅ 27 ff��nZkdb��[����b�hlj_adZ�^_lZeb� 

LZdhc� ihjy^hd� i_j_oh^h\� ^Z_l� \hafh`ghklv� gZb[he__� jZpbhgZevgh�

bkihevah\Zlv� j_\hev\_jgmx� ]heh\dm� b� ijbf_gblv� hilbfZevgu_� j_`bfu�

j_aZgby��h[_ki_qb\Zxsb_�\ukhdmx�ijhba\h^bl_evghklv�h[jZ[hldb� 
Kh]eZkgh� mklZgh\e_gghc� l_ogheh]bq_kdhc� ihke_^h\Zl_evghklb� \u-

q_jqb\Zxlky�wkdbau�ih�i_j_oh^Zf��h[hagZqZxlky�jZaf_ju�b�jZkiheh`_gby�

^_j`Z\hd� k� bgkljmf_glZfb�� mdZau\Zxlky� jZkklhygby� hl� lhjpZ�ribg^_ey�

j_\hev\_jghc�]heh\db�\�dhgp_�i_j_oh^Z� 
Ijb�jZkklZgh\d_�bgkljmf_glh\�g_h[oh^bfh��qlh[u�[hevr__�qbkeh�kh\f_�

s_gguo�hi_jZpbc�ijboh^behkv�gZ�q_jgh\u_�ijhoh^u��lZd�dZd�kh\f_s_gb_�

hi_jZpbc�ijb�qbklh\uo�ijhoh^Zo�kgb`Z_l�lhqghklv�h[jZ[hldb��Z�lZd`_�g_�

h[oh^bfh� ke_^blv� aZ� l_f�� qlh[u� ijb� jZ[hl_� gZ� kh\f_s_gguo� hi_jZpbyo�

^_j`Z\db�b�bgkljmf_glu�j_\hev\_jgh]h�kmiihjlZ�g_�klZedb\Zebkv�k�ihi_�

j_qgufb�kmiihjlZfb� 
Ijb�khklZ\e_gbb�l_ogheh]bq_kdh]h�ijhp_kkZ�gZ�ba]hlh\e_gb_�^_lZeb�

b�\u[hj_�ki_pbZevguo�j_ap_^_j`Z\hd�g_h[oh^bfh�mqblu\Zlv�l_ogbq_kdmx�

oZjZdl_jbklbdm�Z\lhfZlZ��;����b�aZihegblv�]jZnu��� 2, ��b���l_ogheh]bq_�
kdhc�dZjlu�k�gZbf_gh\Zgb_f�jZ[hqbo�b�ohehkluo�i_j_oh^h\��jbk� 2). 

��������Hij_^_eyxl�^ebgm�oh^Z�bgkljmf_glh\�\�aZ\bkbfhklb�hl�^ebgu�

h[jZ[hldb�� <h� ba[_`Zgb_� m^ZjZ� bgkljmf_glZ� h� ^_lZev� ijb� ih\hjhl_� j_�

\hev\_jghc� ]heh\db� _]h�imlv� m\_ebqb\Zxl�gZ� \_ebqbgm�ih^\h^Z�� jZ\gmx�

0,5 – 2 ff� 
Ijb�k\_je_gbb�aZp_gljh\Zgguo�hl\_jklbc�^ebgZ�oh^Z�j_aZgby�jZ\gZ�

^ebg_� pbebg^jbq_kdhc� qZklb� hl\_jklby�� Z� ijb� k\_je_gbb� hl\_jklbc� [_a�

ij_^\Zjbl_evghc�aZp_gljh\db�d�^ebg_�hl\_jklby�^h[Z\ey_lky�\ukhlZ�dhgm�

kZ�j_`ms_c�qZklb�k\_jeZ� 
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Ijb� gZj_aZgbb� j_av[� ^ebgZ� ih^\h^Z� bgkljmf_glZ� hij_^_ey_lky� ih�
nhjfme_� ��-2)S,� � ]^_�S –�rZ] j_av[u��>ebgm� dhgkheb�ijmldZ� hij_^_eyxl�
keh`_gb_f� 

-�jZkklhygby�hl�hlj_agh]h�j_apZ�^h�lhjpZ�ribg^_ey��jZ\gh]h� 2–��ff� 
-  rbjbgu�hlj_agh]h�j_apZ���\�gZr_f�ijbf_j_�����ff��� 
-  ^ebgu�h[jZ[Zlu\Z_fhc�^_lZeb��l = ���ff�� 
�����l�_��L = 3,5 + 4,5 + 47  ����ff� 
>ey�aZiheg_gby�]jZnu���l_ogheh]bq_kdhc�dZjlu�hij_^_ey_f�jZ[hqbc�

oh^�bgkljmf_glZ��ff��^ey�dZ`^h]h�i_j_oh^Z�ih�nhjfme_ 

,21 lllL ++=  

]^_� l-�^ebgZ�h[jZ[Zlu\Z_fhc�ih\_joghklb���ff� 

1l - ^ebgZ�\j_aZgby�bgkljmf_glZ���\dexqZxsZy�_]h�ih^\h^���ff� 

2l -�i_j_[_]�bgkljmf_glZ���ff� 

Ijbf_gbl_evgh�d�gZr_c�^_lZeb� wlb�\_ebqbgu�ih�i_j_oh^Zf�1, 2, 3 
�kf��jZa^��������[m^ml�jZ\gu� 

Ih^ZqZ�ijmldZ�^h�mihjZ� =1L  ���ff� 

H[lhqdZ�∅ ���ff����� 272253 =+=L ff� 

H[lhqdZ�nZkdb� � � ����[����b�p_gljh\dZ� � 5,625,45 =+=L �ff�� �ijbgb�

fZ_f���ff� 
>ey� h[lhqdb� ^h� ∅� ������ b� k\_je_gby ∅� ��� ff� ^ebgm� oh^Z� bgkl-

jmf_glZ�hij_^_ey_f�ih�gZb[hevr_c�^ebg_�h[jZ[hldb�^ey�∅��������dhlhjZy�
kdeZ^u\Z_lky�ba�^ebgu�h[lhqdb�l = ����ff��^ebgu�\j_aZgby�l� �����ff�b�rb�
jbgu�hlj_agh]h�j_apZ� 5,32 =l �ff� 

275,35,1228 =++=L �ff� 

F_^e_gguc�hloh^�j_\hev\_jghc�]heh\db� 27810 == LL �ff� 

Ijb�gZj_aZgbb�j_av[u�F��⋅����gZ�^ebg_����ff���������� ��gblhd�j_av�
[u���GZ�ih^oh^�ieZrdb�^Z_f�h^gm�gbldm�beb�rZ]�j_av[u��jZ\guc�����ff, 
lh]^Z� 5,225,215,2812 =⋅+⋅=L �ff� 

K[_]�ieZrdb� 5,221213 == LL �ff� 

Ijb� h[lhqd_� dZgZ\db�^h�∅� ���ff ]em[bgZ� dZgZ\db 5,2
2

2732 =−=t  

ff��ihwlhfm 5,315,215 =+=L �ff� 

Ijb�h[lhqd_�nZkdb��⋅45° 21117 =+=L �ff. 
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Ijb� hlj_ad_� ^_lZeb� ih� ∅� ��� ff  18111619 =++=L � ff� lZd� dZd��

16
2

32 ==t �ff� 

�������Ih^Zqm�b� kdhjhklv� j_aZgby� \u[bjZ_f�bkoh^y�ba� h[_ki_q_gby�
r_jhoh\Zlhklb�h[jZ[hldb�^ey�dZ`^h]h�i_j_oh^Z�b�bgkljmf_glZ�hl^_evgh�
kh]eZkgh�\uq_jq_gguf�wkdbaZf�h[jZ[hldb�^_lZeb� 

>ey�kh\f_s_gguo�i_j_oh^h\�ih^Zqb�\u[bjZxlky�h^bgZdh\ufb�^ey�
\k_o�bgkljmf_glh\�ih�ebfblbjmxs_fm�i_j_oh^m� k�fbgbfZevghc�\_ebqb�
ghc�ih^Zqb��GZijbf_j��ijb�kh\f_s_gbb�h[lhqdb�b�k\_je_gby�f_gvr_c�ih�
^Zq_c�[m^_l�ih^ZqZ�^ey�k\_je_gby��dhlhjZy�b�[m^_l�ebfblbjmxs_c� 

 Ih^Zqm�\u[bjZ_f�ih�lZ[e���� 
LZ[ebpZ��� 

Ih^Zqb��j_dhf_g^m_fu_�ijb�ijbf_g_gbb 
bgkljmf_glZ ba�[ukljhj_`ms_c�klZeb��ff�h[ 

H[jZ[Zlu\Z_fuc�
fZl_jbZe 

Ijh^hevgZy�
h[lhqdZ 

NZkhggZy�
h[lhqdZ�
b�hlj_adZ� 

K\_je_gb_��
p_gljh\dZ 

JZkk\_jeb\Z�
gb_ 

KlZev��� 0,06-0,18 0,02-0,05 0,04-0,14 0,10-0,30   

KlZev��� 0,05-0,16 
0,02-
0,045 

0,04-0,12 0,10-0,25 

KlZev��� 0,05-0,15 
0,015-
0,04 

0.03-0,10 0,08-0,18 

:\lhfZlgZy�klZev�
12 

0,06-0,20 0,02-0,06 0,04-0,15 0,10-0,35 

:\lhfZlgZy�klZev�
20 

0,06-0,19 0,2-0,05 0,04-0,12 0,10-30 

G_j`Z\_xsZy�
klZev 

0,03-0,08 
0,005-
0,03 

0,03-0,08 0,06-0,16 

EZlmgv 0,10-0,22 0,02-0,10 0,08-0,25 0,16-0,35 
:exfbgb_\u_�

kieZ\u 
0,10-0,22 0,02-0,08 0,03-0,18 0,18-0,45 

>ey�i_j_oh^Z���\u[bjZ_f�ih^Zqm�^ey�klZeb�A-I��\�ij_^_eZo�����-0,20 
ff�h[��IjbgbfZ_f������ff�h[� 

>ey�i_j_oh^Z���ijbgbfZ_f�������ff�h[� 
>ey�i_j_oh^Z����ijb�dhlhjhf�kh\f_s_gu�h[lhqdZ�b�k\_je_gb_��\_eb�

qbgZ�ih^Zqb�e_`bl�\�ij_^_eZo�����-�����ff�h[��IjbgbfZ_f�������ff�h[��b�
l�^��^ey�hklZevguo�i_j_oh^h\� 

JZkq_lgu_�\_ebqbgu�ih^Zq�aZghkbf�\�]jZnm��� 
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>ey�jZkq_lZ�qZklhl�\jZs_gby�ribg^_ey�\u[bjZ_f�\_ebqbgu�kdhjhk-
l_c�j_aZgby�ba�lZ[e����GZijbf_j��^ey�klZeb�AI��ijb�jZ[hl_�j_apZfb�k�ieZ�
klbgdZfb�l\_j^h]h�kieZ\Z�ijb�h[lhqd_��¬���ff���gZoh^bf��qlh�kdhjhklv�j_�
aZgby�V =����f�fbg��lh]^Z�qZklhlZ�\jZs_gby�ribg^_ey�hij_^_eblky� 

880
3614,3

10010001000 =
⋅
⋅=⋅=

D

V
n

π
�fbg 1− . 

<u[bjZ_f� [eb`Zcrmx� qZklhlm� \jZs_gby� ribg^_ey� ih� iZkihjlm�

klZgdZ��jZ\gmx�����fbg 1− ��b�hij_^_ey_f�nZdlbq_kdmx�kdhjhklv�j_aZgby� 

90
1000

8003614,3 =⋅⋅=V �f�fbg� 

:gZeh]bqgh� \u[bjZxlky� kdhjhklb� j_aZgby� ^ey� ^jm]bo� i_j_oh^h\� b�
hij_^_eyxlky�qZklhlu�\jZs_gby�ribg^_ey� 

Kdhjhklv�j_aZgby�^ey�hlj_adb�jZ\gZ����f�fbg��lh]^Z�qZklhlZ�\jZs_gby 

400
3214,3

401000 =
⋅
⋅=n �fbg 1− . 

Ih�iZkihjlm�klZgdZ�ijbgbfZ_f���n� �����fbg 1− . 
Kdhjhklv�j_aZgby�^ey�gZj_aZgby�j_av[u�F��o����ieZrdhc�\u[bjZ_f�

jZ\ghc���f/fbg��lh]^Z�qZklhlZ�\jZs_gby�ribg^_ey�[m^_l 

115
3214,3

81000 =
⋅
⋅=n �fbg 1− . 

Ih�iZkihjlm�klZgdZ�ijbgbfZ_f�n�  � ���fbg 1− ��LZd�dZd�k[_]�ieZrdb�
^he`_g� ijhbkoh^blv� \� ���� jZaZ� [uklj__�� lh� h[jZlgZy� qZklhlZ� \jZs_gby�

ribg^_ey�[m^_l�����fbg 1− . 
>ey�ihemq_gby�jZkkqblZgguo�qZklhl�\jZs_gby�ribg^_ey�g_h[oh^bfh�mk�
lZgh\blv�kf_ggu_�am[qZlu_�dhe_kZ�\�dhjh[d_�kdhjhkl_c�� .70,25 11 == BA  

�������Hij_^_ey_f�ihlj_[gh_�dhebq_kl\h�h[hjhlh\�ribg^_ey���aZljZ-
qb\Z_fuo�gZ�\uiheg_gb_�dZ`^h]h�i_j_oh^Z�\�aZ\bkbfhklb�hl�^ebgu�oh^Z�
bgkljmf_gl_�b�\_ebqbgu�ih^Zqb�gZ�^Zgguc�i_j_oh^�ih�nhjfme_ 

� 
Q

Q

Q
6

/
Q  

]^_� Q/ -�jZkq_lgZy�^ebgZ�h[jZ[hldb��^Zggu_�]jZnu����� 

        Q6 -�ih^ZqZ�gZ�h[hjhl�ribg^_ey��^Zggu_�]jZnu���� 

  JZkq_lgu_�^Zggu_�ihlj_[gh]h�qbkeZ�h[hjhlh\�ribg^_ey�gZ�dZ`^uc�
g_kh\f_s_gguc�i_j_oh^��dhlhjuc�\eby_l�gZ�h[s__�\j_fy�h[jZ[hldb��aZgh�
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kyl�\�]jZnm���dZjlu���gZeZ^db���Z\lhfZlZ��Z�qbkeZ�h[hjhlh\��dhlhju_�g_�\eby�
xl�gZ�h[s__� \j_fy�h[jZ[hldb�^_lZeb�� lZd�dZd�hgb� kh\f_s_gu�� aZghkyl� \�
]jZnm��� 

QbkeZ�h[hjhlh\�ribg^_ey��aZljZqb\Z_fu_�gZ�jZaebqgu_�i_j_oh^u��\�
jZkkfZljb\Z_fhf�ijbf_j_�[m^ml� 

350
08,0

27
3 ==n h[hjhlh\�  160

045,0

7
5 ==n �h[hjhlh\�  

400
068,0

27
8 ==n h[hjhlh\�  350

08,0

27
10 ==n �h[hjhlh\�  

9
5,2

5,22
14 ==n h[hjhlh\�            9

5,2

5,22
12 ==n �h[hjhlh\�  

120
03,0

5,3
15 ==n h[hjhlh\�  68

035,0

2
17 ==n �h[hjhlh\�  

600
030,0

18
19 ==n h[hjhlh\� 

>ey� ��-]h�� ��-]h� b� ��-]h� i_j_oh^h\� g_h[oh^bfh� hij_^_eblv� ijb-
\_^_ggmx�qZklhlm�\jZs_gby�ribg^_ey��lZd�dZd�gZj_aZgb_�j_av[u�b�hlj_adZ�
^_lZeb�ijhba\h^blky�k�qZklhlhc�\jZs_gby��hlebqZ\r_cky�hl�hkgh\ghc������

fbg 1− ).  
Ijb\_^_ggmx�qZklhlm�\jZs_gby�ribg^_ey�fh`gh�hij_^_eblv�ih�dh-

wnnbpb_glm� ijb\_^_gby�� dhlhjuc� \uqbkey_lky ^ey� ^Zggh]h� i_j_oh^Z� ih�
nhjfme_ 

���

���

�

Q
.  , 

]^_ D – dhwnnbpb_gl� ijb\_^_gby�� � ����  –� hkgh\gZy� qZklhlZ� \jZs_gby�

ribg^_ey�� ����  –�qZklhlZ�\jZs_gby�^ey�^Zggh]h�i_j_oh^Z� 

 GZijbf_j��^ey���-]h�i_j_oh^Z�� .10
80

800==D �Lh]^Z�ijb\_^_ggZy�qZk�

lhlZ�\jZs_gby�hij_^_eblky�ih�nhjfme_� 

9010
5,2

5,22 =⋅=⋅= K
S

L
i n

ij
�h[� 

 >ey�i_j_oh^Z���-]h�� ,2
400

800==D  12002
03,0

18 =⋅=npn �h[� 
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Mqblu\Zy�� qlh� k[_]� �k\bgqb\Zgb_�� ieZrdb� ijhba\h^blky� \� ���� jZaZ�
[uklj__��ijb\_^_ggZy�qZklhlZ�\jZs_gby�ribg^_ey�^ey���-]h�i_j_oh^Z�hi�
j_^_eblky 

�� ��
������

����
 

���
 

��

��
.

6

O
��� �h[� 

I_j_oh^u���-c�b���-c�iheghklvx�kh\f_sZxlky�k�i_j_oh^hf���-f��
ihwlhfm�hgb�\�jZkq_l�ijhba\h^bl_evghklb�Z\lhfZlZ�g_�ijbgbfZxlky� 

KmffZjgh_�dhebq_kl\h�h[hjhlh\�ribg^_ey��g_h[oh^bfh_�gZ�\uihe-
g_gb_��jZ[hqbo�i_j_oh^h\�gZ�Z\lhfZl_��]jZnZ�����[m^_l 

h[258612003690350400160350
19131210853

=++++++=
=++++++=∑ nnnnnnnn

 

 Ih�kmffZjghfm�qbkem�h[hjhlh\�ribg^_ey�hij_^_ey_f�\j_fy��g_h[-
oh^bfh_�gZ�ba]hlh\e_gb_�^_lZeb���ih�nhjfme_ 

194
800

60256860
=⋅=

⋅
= ∑

hkg

p n

n
t �k� 

�����Hij_^_e_gb_�\j_f_gb��khluo��gZ�ohehklu_�oh^u� 
<j_fy�gZ� hl\h^� hlj_agh]h� j_apZ�ijbgbfZ_lky� jZ\guf� � � � – 2 % hl�

\j_f_gb�ba]hlh\e_gby�^_lZeb�– 1 %  hl�����k�  �����k� 
R_klh_�i_j_dexq_gb_�j_\hev\_jghc�]heh\db�\�jZkq_l�g_�ijbgbfZ-

_lky���lZd�dZd�fh`_l�[ulv�kh\f_s_gh�k�hlj_adhc�^_lZeb� 
 <k_]h�gZ�ohehklu_�oh^u�ihlj_[m_lky 

( ) 8,69,15,067,051 =++⋅+=ot �k� 

H[s__�ij_^\Zjbl_evgh_�\j_fy�gZ�h[jZ[hldm�^_lZeb 
8,2008,61941 =+=+= op ttT �k� 

Lhqgh_�\j_fy�gZ�ba]hlh\e_gb_�^_lZeb�hij_^_ey_lky�ihke_�dhjj_d-
lbjh\db�khluo�^he_c�dmeZqdZ�gZ�ohehklu_�oh^u� 

Dhebq_kl\h�khluo�h[hjhlZ�jZkij_^_ebl_evgh]h�\ZeZ��ihlj_[gh_�^ey�
ih^Zqb�b�aZ`bfZ�fZl_jbZeZ�b�ih\hjhlZ�j_\hev\_jghc�]heh\db��\u[bjZ_lky�
ba�lZ[e�����k������>�@�b�dhjj_dlbjm_lky�\�aZ\bkbfhklb�hl�iheh`_gby�jhebdZ�
gZ�dmeZqd_� 

>ey�ih^Zqb�b�aZ`bfZ�fZl_jbZeZ�hl\h^blky�����khluo��ijbgbfZ_f�^\_�
khlu_���gZ�i_j\uc�ih\hjhl�j_\hev\_jghc�]heh\db�–���khlZy��ijbgbfZ_f�^\_�
khlu_��� gZ� ihke_^mxsb_� ih\hjhlu� j_\hev\_jghc� ]heh\db� ijbgbfZxlky��  
2-_�i_j_dexq_gb_�–���khlu_��iZmaZ�–�����khluo���-_�i_j_dexq_gb_�–���kh�
luo��iZmaZ�–�����khluo���-_�i_j_dexq_gb_�–�����khluo���-_�i_j_dexq_gb_�– 
����khluo��gZ�hloh^�j_apZ�\_jog_]h�kmiihjlZ�–���khluo� 

.                        . .                      . 

   . 
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<k_]h� gZ� ohehklu_� oh^u� lj_[m_lky� ��� khluo� h[hjhlZ� jZkij_^_eb�
l_evgh]h� \ZeZ��Ijbgylu_� qbkeZ� khluo� dmeZqdZ� ^ey� ohehkluo� oh^h\� aZgh�
kylky�\�]jZnm���dZjlu����gZeZ^db��kf��jbk���� 

Ih�ba\_klghfm�qbkem�khluo�gZ�ohehklu_�oh^u�hij_^_ey_f�qbkeh�kh�
luo�^ey�\uiheg_gby�jZ[hqbo�i_j_oh^h\ 

100 –���� ����khluo�dmeZqdZ� 

<� khhl\_lkl\bb� k� jZkq_lhf� gZ� ��� khluo� dmeZqdZ� ijboh^blky�

∑ = 2586i  h[hjhlh\�ribg^_ey��Ke_^h\Zl_evgh��^ey�ihegh]h�h[hjhlZ�dm-

eZqdZ� �jZkij_^_ebl_evgh]h� \ZeZ��� l�_�� ^ey� ba]hlh\e_gby� ^_lZeb�� ih-
lj_[m_lky�qbkeh�h[hjhlh\�ribg^_ey���hij_^_ey_fh_�ih�nhjfme_� 

x

h[s M

n
n

−
⋅

= ∑
100

100
��]^_� xM  –�kmffZ�khluo�g_kh\f_s_gguo�ohehkluo 

�oh^h\�– 24; 

 3406
24100

1002586 =
−
⋅=

h[s
n �h[hjhlh\� 

 Mlhqg_ggh_�fZrbggh_�\j_fy�gZ�ba]hlh\e_gb_�^_lZeb�hij_^_ebf�ih�
nhjfme_ 

256
800

60340660
=⋅=

⋅
=

hkg

h[s

i

i
L �k� 

<�khhl\_lkl\bb�k�L� �����k�\u[bjZ_f�[eb`Zcr__�\j_fy�ih�lZ[e� 2: 
L� �����k�� 

Kf_ggu_�am[qZlu_�dhe_kZ��i_j_^Zxsb_�\jZs_gb_�gZ�jZkij_^_eb�
l_evguc�\Ze��–�©Z���[��\��]ª�–�\u[bjZ_f�ba�lhc�`_�lZ[ebpu�ijhlb\�L� �����k���
Z� ������[� �����\� �����]� ���� 
 H[s__�qbkeh�h[hjhlh\�ribg^_ey��ihlj_[gh_�gZ�ba]hlh\e_gb_�^_lZeb���
hldhjj_dlbjh\Zggh_�ih�fZrbgghfm�\j_f_gb�Z\lhfZlZ���hij_^_eblky 

3420
60

258800

60
=⋅=⋅= Li

n hkg

h[s
�h[� 

 Hij_^_e_gb_�dhebq_kl\Z�khluo�dmeZqdZ�gZ�dZ`^uc�jZ[hqbc�i_j_oh^�
ijhba\h^blky�ih�nhjfme_� 

∑
⋅

=
i

iF
F

hkgj

i_j
, 

]^_�F
j
 – qbkeh�khluo�gZ�kh\f_s_ggu_�i_j_oh^Z���

j
F  = 100 – 

o
F  = 

= 100 – 24 = 76 khluo� 
o

F  – qbkeh��khluo�gZ�ohehklu_�oh^u� 
Qbkeh� khluo�dmeZqdZ�j_dhf_g^m_lky�hdjm]eylv�^h�p_euo�beb�iheh-

\bgu� 
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 KmffZ� khluo� ^he_c� gZ� \k_� jZ[hqb_� b� ohehklu_� oh^u� ^he`gZ� [ulv�
jZ\gZ� �����<�kemqZ_�dZdbo-eb[h�hldehg_gbc�kmffu�khluo�hl� ����ke_^m_l�
\g_klb�dhjj_dlb\u�\�qbkeh�khluo�gZ�hl^_evgu_�i_j_oh^u� �qZs_�gZ�oheh�
klu_�oh^u�� 
 Qbkeh� khluo�^ey� h[jZ[hldb� dZ`^h]h�i_j_oh^Z� aZghkbf� \� ]jZnm� ����
kh]eZkgh�ihke_^h\Zl_evghklb�h[jZ[hldb�^_lZeb��jZkkqblu\Z_f� 

10
2586

16076
3 =⋅=F �khluo��  5

2586

16076
5 =⋅=F �khluo� 

5,11
2586

40076
8 =⋅=F �khluo��  5,10

2586

35076
10 =⋅=F �khluo� 

3
2586

9076
12 =⋅=F �khluo��  1

2586

3676
13 =⋅=F �khlZy� 

7
2586

24076
15 =⋅=F �khluo��  4

2586

13676
17 =⋅=F �khluo� 

35
2586

120076
19 =⋅=F �khluo� 

I_j_oh^u���-c�b���-c�\uihegyxlky�h^gh\j_f_ggh�k�hlj_adhc�^_lZeb�
b�\�jZkq_l�khluo�dmeZqdZ�g_�ijbgbfZxlky��Khlu_�ke_^m_l�hlkqblu\Zlv��gZ�
qbgZy�k�gme_\h]h�\�klhjhgm��ijhlb\hiheh`gmx�gZijZ\e_gbx�\jZs_gby�dm�
eZqdZ� 

Ihke_� hij_^_e_gby� dhebq_kl\Z� khluo� dmeZqdZ� gZ� dZ`^uc� jZ[hqbc�
i_j_oh^� mlhqgyxl� dhebq_kl\h� khluo� dmeZqdZ� \k_o� g_kh\f_s_gguo� i_-
j_oh^h\� 

Fj�� ����������������������������������� ����khluo� 
=jZnu��I�b����dZjlu�gZeZ^db�aZihegyxlky�gZ�hkgh\Zgbb�^Zgguo��\ay�

luo�ba�]jZn���b���� 
<�i_j\hf�i_j_oh^_�ijhbkoh^bl�ih^ZqZ�ijmldZ,�gZ�g__�lj_[m_lky���em�

qZ��^_e_gby���dhlhju_�klZ\yl�hl���^h��� 
<h� \lhjhf� i_j_oh^_� ijhbkoh^bl� ih\hjhl� j_\hev\_jghc� ]heh\db� hl�

\lhjh]h�emqZ�^h�q_l\_jlh]h��Hl��-]h�emqZ�^h���-]h�ijhbkoh^bl�h[lhqdZ�^h�
∅����aZl_f�\lhjhc�ih\hjhl�j_\hev\_jghc�]heh\db�hl���-]h� ̂ h���-]h�emqZ�b�l�^� 

>ey�aZiheg_gby�]jZn����b����g_h[oh^bfh�\�dhgp_�dZ`^h]h�i_j_oh^Z�
hij_^_eblv�gZbf_gvr__�jZkklhygb_�hl�ribg^_ey� �aZ`bfghc�pZg]b�^h�j_�
\hev\_jghc�]heh\db��kf��k�����-273 [2] ). 

MklZgh\hqgh_� jZkklhygb_� hl� lhjpZ� ribg^_ey� ^h� hkb� dmeZqdZ� j_-
\hev\_jghc�   ]heh\db     =

mkl
L �������������� �����ff� 

-����ff�–�gZbf_gvr__�jZkklhygb_�^ey�i_j_oh^Z���� 
-����ff�–�gZb[hevrbc�oh^�kmiihjlZ�� 
-����ff�–�gZbf_gvrbc�jZ^bmk�dmeZqdZ� 
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 >ey�i_j\h]h�i_j_oh^Z�gZb[hevrbc�jZ^bmk�dmeZqdZ��� '
1LLR

mklgZb[
−=  =  

= 216 –����� ����ff��LZd�dZd�j_\hev\_jgZy�]heh\dZ�ijb�ih^Zq_� b�aZ`b�
f_�ijmldZ�i_j_f_s_gbc�g_�bf__l�� lh� =

gZb[
R � ���ff�[m^_l�gZbf_gvrbf�

jZ^bmkhf� 
 >ey�lj_lv_]h�i_j_oh^Z� 12096216'

3 =−=−= LLR
mklgZb[

ff� 

 GZbf_gvrbc�jZ^bmk�^ey�dZ`^h]h�i_j_oh^Z�hij_^_ey_lky�ih�nhjfme_ 

igZb[gZbf
LRR −= , 

]^_� nL –�jZ[hqbc�oh^�j_\hev\_jghc�]heh\db�gZ�^Zgguc�i_j_oh^� 

9327120 =−=
gZbf

R �ff� 

 :gZeh]bqgh�jZkkqblu\Zxlky�jZ^bmku�\k_o�ihke_^mxsbo�i_j_oh^h\� 
 >ey��-]h�i_j_oh^Z� 
    5,995,116216'

5 ===−= LLR
mklgZb[

�ff� 

    5,9275,99 =−=−=
igZb[gZbf

LRR �ff� 

 >ey��-]h�i_j_oh^Z� 
    5,1105,105216'

8 ===−= LLR
mklgZb[

�ff� 

    5,83275,110 =−=−=
igZb[gZbf

LRR �ff� 

 >ey� ��-]h�i_j_oh^Z�gZb[hevrbc�b�gZbf_gvrbc�jZ^bmku��dZd�b�^ey�
i_j_oh^Z��-]h��[m^ml�������ff�b������ff� 
 >ey���-]h�i_j_oh^Z� 

    11898216'
12 =−=−= LRR gZb[gZbf �ff� 

 Ijb�gZj_aZgbb�j_av[u�gZb[hevrbc�jZ^bmk�aZgb`Z_lky�ijbf_jgh�gZ�
10 ��hl�^ebgu�gZj_aZ_fhc�j_av[u�^ey�h[e_]q_gby�koh^Z�ieZrdb� 
 M�gZk�^ey�j_av[u� nL  ����ff� 

     ���ff�– 100 % 
      o��ff�– 10 % ,  o� ���ff�  
    1162118 =−=

gZbf
R �ff� 

    5,935,2211612 =−=−= LRR
gZb[gZbf

�ff� 

 >ey� ��-]h�i_j_oh^Z�gZb[hevrbc�b�gZbf_gvrbc�jZ^bmku��dZd�b�^ey�
i_j_oh^Z���-]h���[m^ml�����ff�b������ff� 
 Ihke_�gZj_aZgby�j_av[u�h[jZ[hldZ�^_lZeb��j_\hev\_jguf�kmiihjlhf�
aZdhgq_gZ��hg�^he`_g�hlhclb�\�ij_`g__�iheh`_gb_��jZ^bmk�gZ�hklZevghc�
qZklb�j_\hev\_jgh]h�dmeZqdZ�^he`_g�[ulv�g_�[he__����ff��H[uqgh����– 2 = 
���ff� 
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Jbk�����JZ[hqbc�ijhnbev�dmeZqdZ: Z – j_\hev\_jgh]h kmiihjlZ; [ – ihi_j_qgh]h�kmiihjlZ 
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 JZkq_l�jZ^bmkh\�dmeZqdh\�h^bgZdh\�^ey�\k_o�lj_o�ihi_j_qguo�kmi�
ihjlh\� 
 >bZf_lj�aZ]hlh\db�dmeZqdZ�����ff� 
 R�  � ���ff�ijbgbfZ_lky�gZb[hevrbf�jZ^bmkhf�ijb�hlj_ad_�^_lZeb��
?keb�k�ihi_j_qguo�kmiihjlh\�ijhba\h^blky�g_�hlj_adZ��Z��d�ijbf_jm��gZ�
dZldZ��kgylb_�nZkhd��ijhlhqdZ�dZgZ\hd�b�l�^���l�_��j_`msZy�djhfdZ�j_apZ�g_�
^hoh^bl�^h�p_ljZ�ribg^_ey��hkb�ribg^_ey���lh�

gZb[
R ��ijbgbfZ_lky�� 

LRR
gZb[

−= , 

]^_�R –�jZ^bmk� aZ]hlh\db�dmeZqdZ�jZ\_g� ���ff�� Z�L –� \_ebqbgZ�g_^hoh^Z�
j_`ms_c�djhfdb�j_apZ�^h�hkb�ribg^_ey��<�ijZdlbd_��L��ijbgbfZ_lky�jZ\�
ghc�iheh\bg_�^bZf_ljZ�h[jZ[Zlu\Z_fhc�qZklb�^_lZeb��>ey�i_j_oh^Z���-]h�
h[lhqdZ� dZgZ\db�� 5,132272 === dL � ff�� =

gZb[
R ���  � �����  � ����� ff��

ngZb[gZbf
LRR −= = 61,5 –����� ����ff��]^_� nL  -�\_ebqbgZ�jZ[hq_]h�oh^Z��>ey�

17-]h�i_j_oh^Z =
gZb[

R  R – L = 75 –���� ����ff�� � 152302 === dR
gZbf

�ff��

ngZb[gZbf
LRR −=  = 60 –��� ����ff����-c�i_j_oh^Z�hlj_adZ RgZb[ = R – L  ����ff� 

l�_��/ ����lZd�dZd�j_a_p�^hoh^bl�^h�hkb�ribg^_ey� 

RgZbf = RgZb[ – Li =  75 – 18 =����ff� 

 Ijb�hdhgqZgbb�h[jZ[hldb� k�ihi_j_qguo� kmiihjlh\�jZ^bmk�dmeZqdZ�
^he`_g�[ulv����ff��l�_��ijb�wlhf�jZ^bmk_�ijhbkoh^bl�jZa]jmadZ�kmiihjlh\��
>ey�aZiheg_gby�ke_^mxsbo�lj_o�]jZn�g_h[oh^bfh�ih^h[jZlv�bgkljmf_gl� 
ijbf_gy_fuc�^ey�ba]hlh\e_gby�^_lZeb��b�^Zlv�_]h�oZjZdl_jbklbdm��GZijb�

f_j��j_a_p�ijhoh^ghc���⋅12⋅����k\_jeh�e_\h_�∅���ff��ieZrdZ�F��⋅�����pZg�
]Z�ih^Zqb�∅���ff��pZg]Z�aZ`bfZ�∅���ff�b�l�^� 
 Ihke_�jZkq_lZ�dZjlu�gZeZ^db�ih�__�^Zgguf�i_j_oh^bf�d�ihkljh_gbx�
jZ[hqbo�b�ohehkluo�ijhnbe_c�dmeZqdh\��kf�[2], k�����–276). 
 Q_jl_`b�^_lZe_c��gZ�dhlhju_� klm^_gl�^he`_g�jZajZ[hlZlv� l_ogheh�
]bq_kdbc�fZjrjml� h[jZ[hldb�� khklZ\blv� l_ogheh]bq_kdmx� dZjlm� gZeZ^db�
Z\lhfZlZ��kf��jbk����b�\uq_jlblv�jZ[hqb_�ijhnbeb�dmeZqdh\��ijb\_^_gu�gZ 
jbk���,Z�[��b��,Z�[��FZl_jbZe�^_lZe_c�gZagZqZ_lky�^ey�\ZjbZglh\�����–10 – 
Z\lhfZlgZy�klZev���������–Zexfbgb_\u_�kieZ\u������–40 –�g_j`Z\_xsZy�
klZev������–45 –�eZlmgv��hklZevgu_�–�klZev����beb�����beb���� 
 G_^hklZxsb_� jZaf_ju�� ^himkdb� b� deZkk� r_jhoh\Zlhklb� klm^_gl�
gZagZqZ_l�kZfhklhyl_evgh� 
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 <k_�jZkq_lu�� k\yaZggu_� k�\uiheg_gb_f�jZ[hlu��^he`gu� khijh\h`�
^Zlvky�ihykg_gbyfb��AZ\_jr_gb_f�ihykgbl_evghc�aZibkdb�^he`gZ�kem`blv�
aZiheg_ggZy�dZjlZ�gZeZ^db�b�ijhnbeb�dmeZqdh\�j_\hev\_jgh]h�b�ihi_j_q�
guo�kmiihjlh\� �jbk�����<� aZibkd_�ijb\h^blky�kibkhd�bkihevah\Zgghc�eb�
l_jZlmju� 

2. DhgljhevgZy�jZ[hlZ���� 

 JZkkqblZlv�gZkljhcdm�h^gh]h�ba�am[hh[jZ[Zlu\Zxsbo�klZgdh\��D����
�<����������^ey�ba]hlh\e_gby�am[qZlh]h�dhe_kZ�kh]eZkgh�aZ^Zgbx� 
 

2.1. GZkljhcdZ�am[hnj_a_jgh]h�ihemZ\lhfZlZ�fh^_eb��D�� 

 GZ�klZgdZo�wlh]h�lbiZ�fh`gh�gZj_aZlv�pbebg^jbq_kdb_�ijyfham[u_�
dhe_kZ�� Z� lZd`_�q_j\yqgu_�dhe_kZ�f_lh^Zfb�jZ^bZevghc�b�hk_\hc�ih^Zqb�
f_lh^hf�h[dZldb��Ih�f_lh^m�h[dZldb�fh`gh�lZd`_�nj_a_jh\Zlv�rebp_\u_�
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 GZ� klZgd_�fh^�� �D���^\b`_gb_�jZ^bZevghc�ih^Zqb� kh\_jrZ_l� klhe��
g_kmsbc�aZ]hlh\dm�\�gZijZ\e_gbb�klj_edb��jbk�����Z�� 

Sp

Sp

oS oS

Z� [� \�
 

Jbk�����F_lh^u�gZj_aZgby�q_j\yqguo�am[qZluo�dhe_k� 
Z�–�jZ^bZevghc�ih^Zqb��[�–�lZg]_gpbZevghc�ih^Zqb��\�–�e_lmqbf�j_aphf 
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JZ^bZevgZy�ih^ZqZ��P_iv�jZ^bZevghc�ih^Zqb� \dexqZ_lky� we_dljh�

fZ]gblghc�fmnlhc�WF��b�khklhbl�ba�ke_^mxsbo�a\_gv_\��kf��jbk������klhe��

q_j\yqgZy�iZjZ�
1

96
��\Ze�XIII ��dhe_kZ�

35

35
��\Ze�XII, 

33

33
��\Ze�XI��q_j\yqgZy�i_�

j_^ZqZ�
26

2
��\Ze�XIV��dhe_kZ�

44

44
��\Ze�XV��kf_ggu_�dhe_kZ�

1

1

b

a
��\Ze�XVI��dhe_�

kZ�
65

39
��\Ze�XVIII��dhe_kZ�

50

45
��\Ze�XXI��q_j\yqgZy�i_j_^ZqZ�

36

1
��oh^h\hc�\bgl�

jZ^bZevghc�ih^Zqb�k�rZ]hf� 10=pt ff� 

 JZ^bZevgmx� ih^Zqm� ps � \ujZ`Zxl� \� fbeebf_ljZo� gZ� h[hjhl� klheZ��

ihwlhfm�jZkq_lgu_�i_j_f_s_gby�b�bo�mjZ\g_gb_�^he`gu�[ulv�aZibkZgu�\�

lZdhf�\b^_� 

Zff�h[�klheklheZh[�1 ps→  

ps
b

a =10
36

1

61

34

50

45

65

39

44

44

26

2

33

33

35

35

1

96
1

1

1 , 

hldm^Z 

ps
b

a
62,1

1

1 = . 

 Baf_g_gb_f�kf_gguo�dhe_k� 1a �b� 1b �fh`gh�ihemqblv�k_fv�jZaebqguo�

jZ^bZevguo�ih^Zq����������������������������������������� 

 >ey� ih\ur_gby� dZq_kl\Z� aZp_ie_gby� q_j\yqghc� iZju�� dhe_kh�

dhlhjhc�gZj_aZ_lky�q_j\yqghc�nj_ahc��ihke_^gxx�\u[bjZxl�lZd��qlh[u�__�

nhjfZ� b� jZaf_ju� khhl\_lkl\h\Zeb� q_j\ydm�� iZjghfm� q_j\yqghfm� dhe_km��

?keb�nhjfZ�b�jZaf_ju�nj_au��djhf_�gZjm`gh]h�^bZf_ljZ��g_�[m^ml�khhl�

\_lkl\h\Zlv�q_j\ydm��iZjghfm�gZj_aZ_fhfm�dhe_km��lh�dZq_kl\h�aZp_ie_gby�

ba]hlh\ey_fhc�q_j\yqghc�iZju�j_adh�mom^rZ_lky� 

 H[uqgu_� q_j\yqgu_� aZlueh\Zggu_� nj_au�� ij_^gZagZq_ggu_� ^ey�

gZj_aZgby�  q_j\yqguo�  dhe_k�  f_lh^hf�  jZ^bZevghc�  ih^Zqb�� \� ijhp_kk_� 
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jZ[hlu�bagZrb\Zxlky�ih�aZ^g_c�ih\_joghklb��Ihke_�i_j_lhqdb�bo�ih�i_�

j_^g_c� ih\_joghklb� jZaf_ju� ^bZf_ljh\� nj_a� mf_gvrZxlky�� ba-aZ� q_]h�

ijboh^blky�mklZgZ\eb\Zlv�gZ�klZgd_�jZkklhygb_�f_`^m�hkyfb�nj_au�b�gZ�

j_aZ_fh]h�dhe_kZ�^jm]h_��q_f�m�q_j\ydZ�b�dhe_kZ�ijb�bo�fhglZ`_��\ke_^kl�

\b_�q_]h�dZq_kl\h�aZp_ie_gby�q_j\yqghc�iZju�mom^rZ_lky� 

 Hkgh\gh_� ij_bfms_kl\h� jZ^bZevgh]h� f_lh^Z� gZj_aZgby� q_j\yqguo�

am[qZluo� dhe_k� khklhbl� \� lhf�� qlh�imlv�i_j_f_s_gby�nj_au� \� � ]hjbahg�

lZevghf�gZijZ\e_gbb�g_[hevrhc��\�kj_^g_f�_]h�fh`gh�kqblZlv�jZ\guf. 

 

 

2.2. GZkljhcdZ�am[hnj_a_jgh]h�klZgdZ�fh^_eb��<��� 

 

2.2.1 GZagZq_gb_�b�h[eZklv�ijbf_g_gby�klZgdZ 
 

KlZghd�fh^_eb� �<����y\ey_lky�mgb\_jkZevguf�b�ij_^gZagZq_g�^ey�

nj_a_jh\Zgby�pbebg^jbq_kdbo�dhe_k�k�ijyfufb�am[vyfb��q_j\yqguo�dhe_k�

b�pbebg^jbq_kdbo�dhe_k�k�\bglh\ufb�am[vyfb�\�mkeh\byo�f_edh-�b�djmi�

ghk_jbcgh]h�ijhba\h^kl\Z��Q_j\yqgu_�dhe_kZ�fh]ml�gZj_aZlvky�lhevdh�f_�

lh^hf�jZ^bZevghc�ih^Zqb�aZ]hlh\db� 

 KlZghd�jZkkqblZg�gZ�jZ[hlm�q_j\yqgufb�nj_aZfb�ba�[ukljhj_`ms_c�

klZeb�� Z� lZd`_� gZ� ijbf_g_gb_� ZgZeh]bqguo� nj_a� k� ieZklbdZfb� l\_j^uo�

kieZ\h\�^ey�ba]hlh\e_gby�am[qZluo�dhe_k�\g_rg_]h�aZp_ie_gby��Am[vy�gZ�

j_aZxlky�ih�kihkh[m�h[dZldb�q_j\yqghc�nj_au�b�h[jZ[Zlu\Z_fhc�aZ]hlh\�

db��<h�\j_fy�jZ[hlu�klZgdZ�hkms_kl\eyxlky�h^gh\j_f_ggh�\jZsZl_evgh_�

^\b`_gb_�q_j\yqghc�nj_au��^\b`_gb_�j_aZgby��b�\_jlbdZevgh_�i_j_f_s_�

gb_�nj_au� �^\b`_gb_�ih^Zqb���AZ]hlh\dZ�� aZdj_ie_ggZy�gZ�hijZ\d_��mklZ�

gh\e_gghc� gZ� klhe_� klZgdZ�� \jZsZ_lky� \h� \j_fy� jZ[hlu� kh]eZkh\Zggh� k�

nj_ahc��Am[qZlu_�dhe_kZ�fh`gh�gZj_aZlv�gZ�klZgd_�aZ�h^bg�beb�g_kdhevdh�

ijhoh^h\��baf_gyy�khhl\_lkl\mxsbf�h[jZahf�mklZgh\dm�]em[bgu�j_aZgby� 
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Jbk�����Dbg_fZlbq_kdZy�ko_fZ�am[hnj_a_jgh]h�klZgdZ�fh^����<��� 
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L_ogheh]bq_kdb_�\hafh`ghklb�am[hnj_a_jgh]h�klZgdZ�fh^_eb��<����
hij_^_eyxlky�_]h�l_ogbq_kdhc�oZjZdl_jbklbdhc� 
  jZkklhygb_�f_`^m�hkyfb�aZ]hlh\db�b�hijZ\db�nj_au�� 
  gZbf_gvr__�–���ff��gZb[hevr__ –�����ff�   

^bZf_lj�jZ[hq_c�ih\_joghklb�klheZ�–�����ff� 
dhgmk�ih^�hijZ\dm�^ey�dj_ie_gby�aZ]hlh\db�–�fhja_�� 3; 
dhgmkgh_�hl\_jklb_�ribg^_ey�–�fhja_�� 3; 

  gZb[hevrbc�^bZf_lj�nj_au�–�����ff� 
  gZb[hevr__�hk_\h_�i_j_f_s_gb_�nj_au�–����ff� 

  gZb[hevrbc�m]he�ih\hjhlZ�kmiihjlZ�– 60± °; 
  fhsghklv�b�qZklhlZ�\jZs_gby�we_dlhj^\b]Zl_ey�]eZ\gh]h�^\b�
`_gby� �N� ����d<l��n� ������h[�fbg��we_dljh^\b]Zl_ey�mkdhj_ggh]h�i_�
j_f_s_gby�b�jZ^bZevguo�ih^Zq��N� �����d<l���n� ������h[�fbg� 
  dhebq_kl\h�kdhjhkl_c�ribg^_ey�nj_au�– 8; 
  ij_^_eu�qZklhl�\jZs_gby�nj_au�– 65–����h[�fbg� 
  dhebq_kl\h�ih^Zq�nj_au�– 10; 
  ij_^_eu�\_jlbdZevguo�ih^Zq�nj_au�– 0,25–��ff�fbg� 
  kdhjhklv�[ukljh]h�i_j_f_s_gby�klheZ�– 70 ff�fbg��kmiihjlZ�– 
300 ff�fbg�  
   

2.2.2. ��Dbg_fZlbq_kdZy�ko_fZ�b�gZkljhcdZ�klZgdZ� 

Dbg_fZlbq_kdZy�ko_fZ�\dexqZ_l�\�k_[y�r_klv�dbg_fZlbq_kdbo�p_i_c� 
- p_iv�]eZ\gh]h�^\b`_gby��p_iv�\jZs_gby�nj_au�� 
- p_iv�^_e_gby�gZj_aZ_fhc�aZ]hlh\db��p_iv�h[dZlZ�� 
- p_iv�\_jlbdZevguo�ih^Zq�nj_au� 
- p_iv�jZ^bZevguo�ih^Zq� 
- p_iv�^bnn_j_gpbZeZ� 
- p_iv�mkdhj_gguo�i_j_f_s_gbc�kmiihjlZ�b�ih^\b`ghc�klhcdb�� 

1. GZkljhcdZ�p_ib�]eZ\gh]h�^\b`_gby 
Ijbf_g_gb_� ^ey� ba]hlh\e_gby� am[qZluo� dhe_k� jZaebqguo�fZl_jbZ�

eh\�� jZa^_e_gb_� ijhp_kkZ� h[jZ[hldb� gZ� ij_^\Zjbl_evgmx� q_jgh\mx� b�
hdhgqZl_evgmx� qbklh\mx�� Z� lZd`_� bkihevah\Zgb_� jZaebqguo� ^bZf_ljh\�
q_j\yqguo� nj_a� \uau\Z_l� g_h[oh^bfhklv� \� baf_g_gbb� qZklhl� \jZs_gby�
nj_a_jgh]h�ribg^_ey�^ey�ihemq_gby�jZaebqguo�kdhjhkl_c�j_aZgby� 
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QZklhlZ�\jZs_gby�nj_au�ba�dbg_fZlbq_kdhc�ko_fu�klZgdZ�hij_^_ey�
_lky��jbk���� 

72

24

17

17

27

27

24

24

40

40

50

30

180

90
1440 ⋅⋅⋅⋅⋅⋅⋅⋅=

;

A
n �fbg 1− . 

 QZklhlZ�\jZs_gby�nj_au�baf_gy_lky�aZ�kq_l�baf_g_gby�i_j_^Zlhqgh�
]h� hlghr_gby� kf_gguo� am[qZluo� dhe_k�:� b� ;�� dhlhjh_� hij_^_ey_lky� ba�
mjZ\g_gby�dbg_fZlbq_kdhc�p_ib�ih�nhjfme_ 

142
nj

n

;

: = . 

 D�klZgdm�ijbeZ]Z_lky�dhfie_dl�kf_gguo�am[qZluo�dhe_k�^ey�]blZju�
kdhjhkl_c�:�b�;�\�dhebq_kl\_���rlmd�k�qbkeZfb�am[v_\����������������������
������������dhlhju_�h[_ki_qb\Zxl�\hk_fv�jZaebqguo�qZklhl�\jZs_gby�nj_au� 
 KmffZ�qbk_e�am[v_\��:�b�;�� �����l�_��:�;� �����������������������������
35/30,��������������beb��������Khhl\_lkl\_ggh�qZklhlu�\jZs_gby�nj_au�[m�

^ml�jZ\gu����������������������������������b�����fbg 1− . 
AZ\bkbfhklv�f_`^m�kdhjhklvx�j_aZgby��^bZf_ljhf�nj_au�b�qZklhlhc�

\jZs_gby�bf__l�ke_^mxsbc�\b^� 

1000

14,3 nD
V nj

⋅⋅
= ��f�fbg� 

]^_   V –�kdhjhklv�j_aZgby��f�fbg� 
  

nj
D  -�^bZf_lj�nj_au��ff� 

 n –�qZklhlZ�\jZs_gby�nj_au�\�fbgmlm� 
 Ijb� jZ[hl_� q_j\yqgufb� nj_aZfb� ba� [ukljhj_`ms_c� klZeb�
j_dhf_g^mxlky�ke_^mxsb_�kdhjhklb�j_aZgby��lZ[e����� 

LZ[ebpZ�� 
Kdhjhklv�j_aZgby��f�fbg H[jZ[Zlu\Z_fuc�fZl_�

jbZe Q_jgh\Zy�h[jZ[hldZ Qbklh\Zy�h[jZ[hldZ 
Qm]mg 16-20 20-25 

KlZev� 60≤
\

σ �FiZ 25-28 30-35 

KlZev�k�ij_^_eZfb�
ijhqghklb�k\ur_����

FiZ 
20-25 25-30 

;jhgaZ 25-50 
IeZklfZkku 25-40 
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 <u[jZ\�ba�lZ[e����kdhjhklv�j_aZgby�b�agZy�^bZf_lj�nj_au��hij_^_ey�

xl�qZklhlm�\jZs_gby�nj_au�ih�nhjfme_ 

nj

nj D

V
i

⋅
⋅=

14,3

1000
��fbg 1− , 

Z�aZl_f�hij_^_eyxl�i_j_^Zlhqgh_�hlghr_gb_��:�;=
nj

i /142. 

 Ih� \_ebqbg_� i_j_^Zlhqgh]h� hlghr_gby� ih^[bjZxl� ba� gZ[hjZ� iZjm�

kf_gguo�am[qZluo�dhe_k�k�g_kdhevdh�f_gvrbf�i_j_^Zlhqguf�hlghr_gb_f�

ijhlb\�jZkq_lgh]h�beb�jZ\guf�jZkq_lghfm��GZijbf_j��ijb�V� ����f�fbg��

nj
D  ����ff� 

1118014,3/281000 =⋅⋅=
nj

n �fbg 1− ;  :�; = 111/142 = 0,78. 

Ih^[bjZ_f�kf_ggu_�dhe_kZ�:� �����;� �����lh]^Z�:�;� ������� ��������

l�_��ih^h[jZggu_� kf_ggu_� am[qZlu_� dhe_kZ�bf_xl�i_j_^Zlhqgh_�hlghr_�

gb_�f_gvr_�jZkq_lgh]h��?keb�ih^h[jZlv�dhe_kZ�k�[hevrbf�i_j_^Zlhqguf�

hlghr_gb_f�ijhlb\�jZkq_lgh]h��lh�\�wlhf�kemqZ_�m\_ebqblky�kdhjhklv�j_�

aZgby�� qlh� \uah\_l� kgb`_gb_� klhcdhklb� nj_au� b� ijb\_^_l� d� ij_`^_\j_�

f_gghfm�__�baghkm� 

 >ey�gZr_]h�ijbf_jZ� 

10014238/27 =⋅=
nj

i �fbg 1− ��lh]^Z 

V = 3,14 251000/10080 =⋅⋅ �f�fbg� 

 LZdbf�h[jZahf��nZdlbq_kdZy�kdhjhklv�j_aZgby�[m^_l�g_kdhevdh�gb`_�

aZ^Zgghc�� qlh� [m^_l� kihkh[kl\h\Zlv� [he__� ^ebl_evghc� jZ[hl_� nj_au� [_a�

i_j_lhqdb� 

2. GZkljhcdZ�]blZju�^_e_gby 

>_ebl_evgZy�dbg_fZlbq_kdZy�p_iv�klZgdZ�^he`gZ�h[_ki_qb\Zlv�\jZ�

s_gb_�q_j\yqghc�nj_au�b�klheZ�k�aZ]hlh\dhc�\�khhl\_lkl\bb�k�i_j_^Zlhq�

guf�hlghr_gb_f��hij_^_ey_fuf�qbkehf�aZoh^h\�D�q_j\yqghc�nj_au�b�dh�

ebq_kl\hf�am[v_\�z�gZj_aZ_fh]h�dhe_kZ��<�wlhf�kemqZ_�gZ�dZ`^uc�h[hjhl�

q_j\yqghc�nj_au�aZ]hlh\dZ�^he`gZ�k^_eZlv��k/z�h[hjhlh\� 
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MjZ\g_gb_�dbg_fZlbq_kdhc�p_ib�^ey�ih^[hjZ�qbk_e�am[v_\�dhe_k�]b�
lZju�^_e_gby�bf__l�ke_^mxsbc�\b^� 

zk
d

c

b

a

f

e
i^bn =⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅

72

1

50

50

24

24

27

27

17

17

24

72
njh[�1 , 

hlkx^Z� zkdcba 24=⋅ ,�beb�
z

k

d

c

b

a ⋅=⋅ 24
, 

]^_ k –�qbkeh�aZoh^h\�nj_au� 
 z –�qbkeh�am[v_\�gZj_aZ_fh]h�dhe_kZ� 

  fl =  –� � am[qZlu_� dhe_kZ�� i_j_^Zlhqgh_� hlghr_gb_� dhlhjuo�

jZ\gh��� 
 1=

^bn
i  –�i_j_^Zlhqgh_�hlghr_gb_�^bnn_j_gpbZeZ� 

 >ey�gZkljhcdb�]blZj�^_e_gby��ih^Zq�b�^bnn_j_gpbZeZ�klZghd�kgZ[�
`Zxl�gZ[hjhf�kf_gguo�am[qZluo�dhe_k�\�dhebq_kl\_����rlmd�kh�ke_^mx�
sbfb�qbkeZfb�am[v_\�������������24, 25, 25,30,33, 35, 37, 40, 40,41, 43, 45, 
47, 48, 50, 53, 55, 57, 59, 60, 61, 62, 65, 67, 70, 71, 73, 79, 80, 83, 85, 89, 90, 
92, 95, 97, 98, 100, 81, 71, 58. 
 

3. GZkljhcdZ�]blZju�\_jlbdZevghc�ih^Zqb 
<_jlbdZevghc�ih^Zq_c�gZau\Z_lky�\_ebqbgZ�i_j_f_s_gby�nj_a_jgh�

]h�kmiihjlZ�\^hev�hkb�aZ]hlh\db�aZ�h^bg�__�h[hjhl��l�_��aZ�h^bg�h[hjhl�klh�
eZ�k�aZ]hlh\dhc�nj_a_jguc�kmiihjl�^he`_g�himklblvky�gZ�\_ebqbgm�ih^Z�
qb�� \u[hj� dhlhjhc� \� hkgh\ghf� aZ\bkbl� hl� lj_[m_fhc�r_jhoh\Zlhklb� ih�
\_joghklb�b�lhqghklb�ba]hlh\e_gby� 
 >ey� q_jgh\h]h� nj_a_jh\Zgby� j_dhf_g^m_lky� ijbgbfZlv� \_ebqbgm�
ih^Zqb���–���ff�h[��Z�ijb�qbklh\hf�nj_a_jh\Zgbb�^ey�kj_^gbo�fh^me_c�–   
1–����ff�h[��Kebrdhf�fZeZy�\_ebqbgZ�ih^Zqb�\uau\Z_l�kdhev`_gb_�nj_au�
ih�fZl_jbZem�b�ij_`^_\j_f_gguc�__�baghk��Dbg_fZlbq_kdZy�p_iv��k\yau�
\ZxsZy�\jZs_gb_� klheZ�b�i_j_f_s_gb_�nj_a_jgh]h� kmiihjlZ��bf__l� ke_�
^mxsbc�\b^� 

\
S

d

c

b

Z =⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 10
24

4

20

4

16

16

21

21

44

55

18

2

1

72
klheZh[�1

1

1

1

1 . 

Ba�wlh]h�mjZ\g_gby�gZoh^bf�i_j_^Zlhqgh_�hlghr_gb_�]blZju�ih^Zq� 

\
S

d

c

b

Z ⋅=⋅
10

3

1

1

1

1 . 

]^_��
\

S  -�\_jlbdZevgZy�ih^ZqZ,�ff�h[� 
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 <_ebqbgm�ih^Zqb�\u[bjZxl�ih�lZ[e����b�gZkljZb\Zxl�]blZjm�ih^Zq� 
LZ[ebpZ�� 

Fh^mev�gZj_aZ_fh]h�dhe_kZ��ff 

1,5 2,5 4 6 8 12 16 
H[jZ�
[Zl��
fZl_�
jbZe 

=jmiiZ�
klZgdh\�

ih�
fhsgh
klb��
d<l 

Ih^ZqZ�gZ�h^bg�h[hjhl�^_lZeb��ff�h[ 

Kl������
��O 

1,5-2,8 0,8-1,2 1,2-1,6 1,6-2 - - - - 

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

10-14  - - 4-5 3,5-4,5 3-4 2,5-3 2-2,5 

>ey�
klZeb�
��O�b�
��O�

ijbf_�
gylv�
dhwn�
nbpb�
_gl���� 

15-22  - - - 4-5 4,5 3,5-4 3-4 

4. GZj_aZgb_�pbebg^jbq_kdbo�am[qZluo�dhe_k�k�\bglh\uf�am[hf 
GZeZ^dZ� klZgdZ� gZ� h[jZ[hldm� pbebg^jbq_kdbo� dhe_k� k� \bglh\uf� am[hf�

ijhba\h^blky�\�lhf�`_�ihjy^d_��dZd�b�^ey�ijyfham[uo��gh�aZ]hlh\d_�ihfb�

fh� hkgh\gh]h� h[dZlhqgh]h� ^\b`_gby� khh[sZ_lky� ^hihegbl_evgh_� \jZs_�

gb_�\�lhf�beb�^jm]hf�gZijZ\e_gbb� 
 >ey�ihemq_gby�gZdehgguo�am[v_\�ih^�aZ^Zgguf�m]ehf�g_h[oh^bfh��

qlh[u�aZ�h^bg�h[hjhl�aZ]hlh\db�beb�
k

z
�h[hjhlh\�nj_au��hgZ�himklbeZkv�gZ�

\_ebqbgm�
\

S �\_jlbdZevghc�ih^Zqb� 

 Ijb�gZj_aZgbb�\bglh\uo�am[v_\�nj_aZ�^he`gZ�i_j_f_klblvky�gZ�\_�

ebqbgm�rZ]Z�L� \bglh\hc� ebgbb� am[Z�� Z� aZ]hlh\dZ� aZ� wlh� \j_fy� ^hihegb�

l_evgh�i_j_\_jgmlvky�gh�h^bg�h[hjhl��>hihegbl_evgh_�\jZs_gb_�aZ]hlh\�

db� hkms_kl\ey_lky� ih� hl^_evghc� dbg_fZlbq_kdhc� p_ib� �p_iv� ^bnn_j_g�

pbZeZ���k�ihfhsvx�dhlhjhc�\jZsZl_evgh_�^\b`_gb_�kdeZ^u\Z_lky�k�\jZsZ�

l_evguf�^\b`_gb_f�aZ]hlh\db��ihemqZ_fuf�ihke_^g_c�ih�p_ib�^_e_gby� 
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 MdZaZggu_� ^\b`_gby� kdeZ^u\Zxlky� ^bnn_j_gpbZehf�� ihkj_^kl\hf�

dhlhjh]h�gZkljh_ggh_�gZ�klZgd_�^hihegbl_evgh_�\jZs_gb_�kdeZ^u\Z_lky�k�

hkgh\guf�beb�\uqblZ_lky�ba�g_]h��\�aZ\bkbfhklb�hl�gZijZ\e_gby�\bglh\uo�

ebgbc� nj_au� b� gZj_aZ_fh]h� dhe_kZ�� >hihegbl_evguc� ih\hjhl� aZ]hlh\db�

khh[sZ_lky�gZkljhcdhc� ]blZju�^bnn_j_gpbZeZ��?keb�gZijZ\e_gb_�\bglh�

\hc�ebgbb�am[qZlh]h�dhe_kZ�b�\bldh\�nj_au�h^ghbf_ggu_� �l�_��h[Z�e_\u_�

beb�h[Z�ijZ\u_��� lh� khh[sZ_fh_� klhem�ih�p_ib�^bnn_j_gpbZeZ�^hihegb�

l_evgh_�^\b`_gb_�gZijZ\e_gh�\�klhjhgm�hkgh\gh]h��?keb�`_�gZijZ\e_gby�

\bglh\uo�ebgbc�am[qZlh]h�dhe_kZ�b�nj_au�jZaghbf_ggu� �l�_��dhe_kh�ijZ�

\h_��Z�nj_aZ�e_\Zy�beb�gZh[hjhl���lh�^hihegbl_evgh_�^\b`_gb_�[m^_l�gZ�

ijZ\e_gh�\�h[jZlgmx�klhjhgm�hkgh\ghfm�^\b`_gbx� 
 Dhg_qgufb�we_f_glZfb�dbg_fZlbq_kdhc�p_ib�^hihegbl_evgh]h�\jZ�

s_gby� aZ]hlh\db� [m^ml� oh^h\hc� \bgl� \_jlbdZevghc� ih^Zqb� b� q_j\yqgZy�

iZjZ������aZ]hlh\db� 
 MjZ\g_gb_�dbg_fZlbq_kdhc�p_ib�]blZju�^bnn_j_gpbZeZ�[m^_l 

1
72

1

40

2

55

44

21

21

16

16

4

20

4

24

10 2

2

2

2 ±=⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅
d

c

b

a

f

_
i

d

c

b

aL
^bn � h[hj�� AZ]hlh\db��

]^_�L�–�rZ]�\bglh\hc�ebgbb�gZj_aZ_fh]h�am[qZlh]h�dhe_kZ�� i
^bn

 –�i_j_^Z�

lhqgh_�hlghr_gb_�^bnn_j_gpbZeZ��jZ\gh_��� 

β
π

β
π

β
π

sin

zm

tg

zm

tg

D
L gg ⋅=⋅== ,   –�rZ]��\bglh\hc�ebgbb� 

z

k

d

c

b

a ⋅=⋅ 24
 –�i_j_^Zlhqgh_�hlghr_gb_�]blZju�� 

]^_�� β -�m]he�gZdehgZ�am[Z�d�hkb�dhe_kZ�� gm -�ghjfZevguc�fh^mev�gZj_aZ_�

fh]h�dhe_kZ� 
 J_rZy� mjZ\g_gb_� dbg_fZlbq_kdhc� p_ib� hlghkbl_evgh� ]blZju� � ^bn�

n_j_gpbZeZ�� ihemqbf� jZkq_lgh_� i_j_^Zlhqgh_� hlghr_gb_� ]blZju�

^bnn_j_gpbZeZ� 

kmkmkT

z

d

c

b

a

gg
⋅
⋅=

⋅⋅
⋅=

⋅
=⋅ β

π
β sin98088,3sin5,125,12

2

2

2

2 , 

]^_ k –�qbkeh�aZoh^h\�nj_au�  
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 Ihemq_ggh_�ijb�jZkq_l_�i_j_^Zlhqgh_�hlghr_gb_�]blZju�^bnn_j_g�
pbZeZ��^_kylbqgZy�^jh[v��k�ihfhsvx�ki_pbZevguo�lZ[ebp�ij_\jZsZ_lky�\�
ijhklmx�^jh[v�beb�ijhba\_^_gb_�^\mo�ijhkluo�^jh[_c��qbkebl_ev�b� agZ�
f_gZl_ev�dhlhjuo� khhl\_lkl\mxl�qbkeZf� am[v_\� kf_gguo� am[qZluo�dhe_k�

22,22 ,, dcba . 

 Ijb�mklZgh\d_�]blZj�kf_gguo�am[qZluo�dhe_k�\�i_j\mx�hq_j_^v�gZ�
kljZb\Zxl�]blZjm�^bnn_j_gpbZeZ��aZl_f�]blZjm�^_e_gby��ihke_^g_c�–�]blZ�
jm�ih^Zq��?keb�ijb�jZkq_l_�ihemqZ_lky��qlh�h^bgZdh\u_�dhe_kZ�^he`gu�mk�
lZgZ\eb\Zlvky�h^gh\j_f_ggh�\�]blZj_�^_e_gby�b�ih^Zq��lh�gZc^_ggu_�qbk�
eZ�am[v_\�dhe_k�fh`gh�aZf_gblv�ex[ufb�[eb`Zcrbfb�qbkeZfb�am[v_\��g_�
aZgyluo�\�]blZj_�^_e_gby�b�^bnn_j_gpbZeZ� 
 Ihke_�mklZgh\db�]blZj�b�nj_au�nj_a_jguc�kmiihjl�ih\hjZqb\Zxl�gZ�

m]he�ϕ�lZd��qlh[u�\bldb�nj_au��h[jZs_ggu_�\�klhjhgm�aZ]hlh\db��mklZgZ\�
eb\Zebkv� \_jlbdZevgh�ijb�h[jZ[hld_�ijyfham[uo�dhe_k�� Z�ijb�h[jZ[hld_�
dhe_k�k�dhkuf�am[hf�–�ih^�m]ehf�gZdehgZ�am[v_\�gZj_aZ_fh]h�dhe_kZ��M]he�
mklZgh\db�hkb�nj_au�hlkqblu\Z_lky�ih�rdZe_��gZg_k_gghc�ih�hdjm`ghklb�
kZeZahd�nj_a_jgh]h�kmiihjlZ��Ijb�h[jZ[hld_�ijyfham[uo�dhe_k�m]he�ih\h�

jhlZ�ϕ�jZ\_g�m]em�ih^t_fZ�\bldh\�nj_au��fZjdbjh\Zg�gZ�lhjp_�nj_au���>ey�
nj_au�ijZ\haZoh^ghc�ih\hjhl�ijhba\h^blky�ih�qZkh\hc�klj_ed_��Z�^ey�e_�
\haZoh^ghc�–�ijhlb\�qZkh\hc�klj_edb� 
 Ijb�gZj_aZgbb�dhe_k�k�dhkufb�am[vyfb�m]he�ih\hjhlZ�hkb�nj_au�^ey�
h^ghbf_gguo�gZijZ\e_gbc�\bldh\�nj_au�b�aZ]hlh\db�jZ\_g�jZaghklb�f_`�

^m�m]ehf�β� �gZdehgZ�am[v_\�gZj_aZ_fh]h�dhe_kZ�b�m]ehf�α�gZdehgZ�\bldh\�
nj_au� αβϕ += . 

 Nj_a_jh\Zgb_�dhkham[uo�dhe_k�j_dhf_g^m_lky�ijhba\h^blv�nj_aZfb�
h^ghbf_ggh]h�gZijZ\e_gby�\bldh\�k�gZj_aZ_fufb�am[vyfb��<�wlhf�kemqZ_�
ih\urZ_lky� lhqghklv� gZj_aZ_fuo� dhe_k�� lZd� dZd� gZijZ\e_gb_�nj_a_jh\Z�
gby� ijhlb\hiheh`gh� gZijZ\e_gbx� \jZs_gby� klheZ�� \� j_amevlZl_� q_]h�
mgbqlh`Z_lky� aZahj� \� ^_ebl_evghc� iZj_�� \hafh`guc� ijb� jZaghbf_gguo�
gZijZ\e_gbyo�\bldh\� 
 

5. �GZj_aZgb_�q_j\yqgh]h�dhe_kZ 
KlZgdb�gZ�gZj_aZgb_�q_j\yqguo�dhe_k�gZkljZb\Zxlky�lZd `_��dZd�ijb�

gZj_aZgbb� ijyfham[uo� dhe_k�� � k� lhc� ebrv� jZagbp_c�� qlh� \f_klh� ]blZju�
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\_jlbdZevguo� ih^Zq� gZkljZb\Z_lky� ]blZjZ� jZ^bZevguo� ih^Zq��MjZ\g_gb_�
dbg_fZlbq_kdhc�p_ib�bf__l�ke_^mxsbc�\b^�� 

pS
b

a =⋅⋅⋅⋅⋅⋅⋅ 3
54

1

70

45

80

20

79

21

50

28
1410  

Hlkx^Z���
877,1

pS

b

a = , ]^_����� pS -�jZ^bZevgZy�ih^ZqZ���ff��fbg�� 

Ih�i_j_^Zlhqghfm�hlghr_gby�ih^[bjZxlky�kf_ggu_�am[qZlu_�dhe_�
kZ�b�mklZgZ\eb\Zxlky�\�]blZjm�jZ^bZevguo�ih^Zq��Ijb�jZ[hl_�k�jZ^bZevghc�
ih^Zq_c�aZ]hlh\db�^bnn_j_gpbZe�^he`_g�[ulv�\udexq_g��Nj_aZ�ih�\ukhl_�
^he`gZ�mklZgZ\eb\Zlvky�[he__�lsZl_evgh��lZd�dZd�m�q_j\yqguo�dhe_k�ih�
eh`_gb_� hkb� q_j\ydZ� ^he`gh� \u^_j`b\Zlvky� hl� [Zah\h]h� lhjpZ� dhe_kZ� \�
aZ^Zgguo�^himkdZo��Ihwlhfm�bgkljmf_gl��nj_aZ��mklZgZ\eb\Z_lky�ih�\ukh�
l_� k� baf_j_gb_f� jZkklhygby� hl� hihjghc� ih\_joghklb� [Zah\h]h� lhjpZ� ^h�
p_gljZ� hijZ\db� kmiihjlZ� ijb� ]hjbahglZevghf� gme_\hf� _]h� iheh`_gbb���
MklZgh\dZ� ]em[bgu�gZj_aZgby�q_j\yqgh]h�dhe_kZ�ijZdlbq_kdb� k\h^blky�d�
mklZgh\d_� mihjZ� ^ey� Z\lhfZlbq_kdh]h� \udexq_gby� ih^Zq��<� wlhf� kemqZ_�
ih^kqblu\Zxl�]em[bgm�nj_a_jh\Zgby� �\ukhlm�am[Z�� mh 25,2= ��]^_�h -�\u�

khlZ�am[Z�\�ff��m - fh^mev�q_j\yqgh]h�dhe_kZ��Ih�\ukhl_�am[Z�mklZgZ\eb�
\Zxl� mihj� ^ey� Z\lhfZlbq_kdh]h� \udexq_gby� jZ^bZevghc� ih^Zqb�� <j_fy�
ba]hlh\e_gby�am[qZlh]h�dhe_kZ��fZrbggh_��hij_^_eyxl�ih�nhjfme_ 

( )
kSn

zllB
L

bnj ⋅⋅
++= 1

1 , 

]^_  1T -�fZrbggh_�\j_fy���h^gh]h�ijhoh^Z�� 

  <  -��rbjbgZ�gZj_aZ_fh]h�dhe_kZ��^ebgZ�am[Z���ff�� 

l   - \_ebqbgZ�\j_aZgby�nj_au��� ( )hDhl nj −= ; 

  1l   - \_ebqbgZ�i_j_[_]Z��� 1l =  (3-5)  ff� 

h - \ukhlZ�am[Z� 

njD  -�^bZf_lj�nj_au� 

z -�qbkeh�am[v_\�gZj_aZ_fh]h��dhe_kZ�� 
  bS \_jlbdZevgZy�ih^ZqZ�� 

k- qbkeh�aZoh^h\�nj_au� 

njn -�qZklhlZ�\jZs_gby�nj_au� 
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2.3 GZkljhcdZ�am[h^he[_`gh]h�klZgdZ�fh^_eb����� 
 

Am[h^he[_`guc� ihemZ\lhfZl� fh^�� ����� � y\ey_lky� ij_^klZ\bl_e_f�
gh\hc�]Zffu�am[h^he[_`guo�klZgdh\��@_kldZy�klhcdZ� �kh_^bg_gZ�kh�klZ�
gbghc�� ih� ]hjbahglZevguf� gZijZ\eyxsbf� dhlhjhc� i_j_f_sZ_lky� klhe�� 
g_kmsbc� gZj_aZ_fh_� dhe_kh. <� kmiihjl_ jZkiheh`_g� ^he[yd, kh\_jrZx�
sbc� \ha\jZlgh-ihklmiZl_evgh_�^\b`_gb_�b�hlkdhd�ijb�h[jZlghf�oh^_�gZ�
\_ebqbgm������ff��<�klZgdZo��:�����<�����F���lZdhc�hlkdhd�kh\_jrZ_l�^_�
lZev��KlZghd�]b^jhnbpbjh\Zg�b�mijZ\ey_lky�k�ihfhsvx�iZg_eb��Kdhjhklv�
\j_aZgby�baf_gy_lky�^jhkk_e_f� 

Dbg_fZlbq_kdZy� ko_fZ� am[h^he[_`gh]h� ihemZ\lhfZlZ� ����� ^ZgZ� gZ�
jbkmgd_��DjZldZy�l_ogbq_kdZy�oZjZdl_jbklbdZ�klZgdZ� ������^bZf_lj�gZj_�
aZ_fuo�dhe_k�����ff��gZj_aZ_fuc�fh^mev���ff��rbjbgZ�gZj_aZ_fh]h�am[Z�
����ff��>he[yd�^\b`_lky�\ha\jZlgh-ihklmiZl_evgh�hl�we_dljh^\b]Zl_ey�F�

(N  �����d<l��i� �1460 fbg 1− ). 
F_oZgbaf� ]eZ\gh]h� ^\b`_gby�� Dbg_fZlbq_kdZy� p_iv�� hij_^_ey-

xsZy� qbklhlm� ^\hcguo� oh^h\� ^he[ydZ� �jbk������ \Ze� we_dljh^\b]Zl_ey� 1, 

j_f_ggZy� i_j_^ZqZ�
140

100
�� \Ze� II �� ^\mokdhjhklgZy� dhjh[dZ� k� i_j_^Zlhqguf�

hlghr_gb_f� 1i ��\Ze�III ��i_j_^ZqZ� 49

39
��\Ze�IV��lj_okdhjhklgZy�dhjh[dZ�k�i_�

j_^Zlhqguf� hlghr_gb_f� 2i �� \Ze�V�� ^\mokdhjhklgZy� dhjh[dZ� k�i_j_^Zlhq�

guf�hlghr_gb_f� 3i ��\Ze�VI��j_f_ggZy�i_j_^ZqZ�
350

180
��\Ze�XXI –�^he[yd� 

JZkq_lgh_�mjZ\g_gb_�^ey� hij_^_e_gby� qZklhlu�^\hcguo�oh^h\�^he�
[ydZ�\�fbgmlm�[m^_l� 

niii =
350

180

49

39
985,0

140

100
1460 321 , 

]^_�������–�dhwnnbpb_gl�kdhev`_gby�j_fgy�� 1i  fh`_l�[ulv�
54

34
�beb�

49

39
; 2i  

fh`_l�[ulv�
54

34

44

44
�beb�

49

39
; 3i �fh`_l�[ulv� 50

29
�beb�

45

43
. 

 LZdbf�h[jZahf��qZklhlZ�^\hcguo�oh^h\� �^he[ydZ�\�fbgmlm�mklZgZ\�
eb\Zxl�k�ihfhsvx�lj_o�ih^\b`guo�[ehdh\�dhe_k�b�^\mo�fmnl� 1F �b� 2F �\�

^bZiZahg_�hl����^h����� 
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b
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>_ebl_evgh_���h]b[Zgb_��^\b`_gb_��>he[yd�b�_]h�ribg^_ev�gZ�\k_o�

am[h^he[_`guo� klZgdZo�^he`gu�bf_lv�qZklhlm�\jZs_gby��jZ\gmx�
ẑ

1
�� aZ�

\j_fy��\�l_q_gb_�dhlhjh]h�klhe�k�gZj_aZ_fuf�dhe_khf�\jZsZ_lky�kh�kdhjh�

klvx�
gz

1
��]^_� ẑ  -�qbkeh�am[v_\�^he[ydZ�� gz -�qbkeh�am[v_\�gZj_aZ_fh]h�dh�

e_kZ��>he[yd�b�klhe�^he`gu�[ulv�k\yaZgu�`_kldhc�dbg_fZlbq_kdhc�p_ivx� 
 IjbgbfZy�mkeh\gh�ribg^_ev�^he[ydZ�\_^msbf��Z�\jZsZxsbcky�klhe�
\_^hfuf�ijhke_^bf�wlm�dbg_fZlbq_kdmx�p_iv��^he[yd��q_j\yqgZy�i_j_^ZqZ�

1

90
��\Ze�XVI ��i_j_^ZqZ�

46

56
��\Ze�XV ��i_j_^ZqZ�

54

46
��\Ze�XIV ��i_j_^ZqZ�

36

54
, 

\Ze�XIII �� kf_ggu_� dhe_kZ� ]blZju� ^_e_gby� xi �� dhgbq_kdb_� dhe_kZ� 33

33
�� \Ze�

XVIII ��dhgbq_kdb_�dhe_kZ�
32

32
��\Ze�XIX ��dhe_kZ�

56

38
��\Ze�XX ��q_j\yqgZy�i_�

j_^ZqZ�klheZ��
190

1
. 

 M]eh\u_�i_j_f_s_gby�^he[ydZ�b�gZj_aZ_fh]h�dhe_kZ� �y\eyxlky�jZk�

q_lgufb�b�aZibku\Zxlky�lZd��
ẑ

1
h[��^he[ydZ→

gz

1
h[��gZj_aZ_fh]h�dhe_kZ� 

 MjZ\g_gb_�i_j_f_s_gbc 

g

x
^ z

i
z

1

190

1

56

38

32

32

33

33

36

54

54

46

46

56

1

901 = , 

hldm^Z�
g

^
x z

z

bd

ac
i

2== . 

 Ih�wlhc�nhjfme_�hij_^_eyxl�i_j_^Zlhqgh_�hlghr_gb_�kf_gguo�dh�
e_k�]blZju�^_e_gby�b�ih^[bjZxl�g_h[oh^bfu_�dhe_kZ� 
 Djm]h\Zy� ih^ZqZ�� Djm]h\Zy� ih^ZqZ� s�� beb� \_ebqbgZ� i_j_f_s_gby�
^he[ydZ�ih�gZqZevghc�hdjm`ghklb� aZ�^\hcghc�oh^�� khklZ\ey_l�jZkq_lgu_�
i_j_f_s_gby��dhlhju_�fh`gh�aZibkZlv���^\��oh^→  s�ff� 
 Ijhke_^bf� ih� dbg_fZlbq_kdhc� ko_f_� klZgdZ� i_j_^Zqm� ^\b`_gbc��

h[_ki_qb\Zxsbo�aZ^Zggmx�ih^Zqm��\Ze�XXI ��j_f_ggZy�i_j_^ZqZ�
180

350
��\Ze�
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VI ��q_j\yqgZy�i_j_^ZqZ�
24

2
��\Ze�VII ��dhe_kZ�

50

44
��\Ze�VII ��dhe_kZ�

40

45
��\Ze�IX, 

dhe_kZ�
44

40
��\Ze�O��^\mokdhjhklgZy�dhjh[dZ�ih^Zq� 1i ��\Ze�XI ��^\mokdhjhkl�

gZy�dhjh[dZ�ih^Zq� 2i ��\Ze�XII ��^\mokdhjhklgZy�dhjh[dZ�ih^Zq� 3i ��\Ze�XIII, 

i_j_^ZqZ�
54

36
��\Ze�XIV ��i_j_^ZqZ�

46

54
��\Ze�XV ��i_j_^ZqZ�

56

46
��\Ze�XVI ��q_j�

\yqgZy�i_j_^ZqZ�
90

1
��rlhkk_ev�XVII ��^he[yd� 

 MjZ\g_gb_�i_j_f_s_gbc 

sdiii ^ =π
90

1

56

46

46

54

54

36

44

40

40

45

50

44

24

2

180

350
1 321 , 

]^_� 1i �fh`_l�[ulv�jZ\gh 
36

46
�beb�

46

36
; 2i  – 

36

46
�beb�

55

27
; 3i  – 

41

41
�beb�

36

46
;   

^d –�^bZf_lj�gZqZevghc�hdjm`ghklb�^he[ydZ��ff� 

LZdbf�h[jZahf��djm]h\mx�ih^Zqm�mklZgZ\eb\Zxl�k�ihfhsvx�lj_o 

ih^\b`guo�[ehdh\�dhe_k�\�^bZiZahg_�hl������^h������ff�ijb�^bZf_lj_�^he�

[ydZ��jZ\ghf�����ff� 

JZ^bZevgZy�ih^ZqZ� klheZ��JZ^bZevgmx�ih^Zqm�ijb� \j_aZgbb�mklZ�

gZ\eb\Zxl� ^jhkk_e_f�� rdZeZ� dhlhjh]h� ihdZau\Z_l� fbgmlgmx� ih^Zqm� ��

fbg�� dhlhjmx�fh`gh� j_]mebjh\Zlv� [_kklmi_gqZlh� \�ij_^_eZo� �����— 0,1 

ff�gZ�^\hcghc�oh^�^he[ydZ��Qbkeh�ijhoh^h\��b�]em[bgm�\j_aZgby�mklZgZ\�

eb\Zxl�dmeZqdZfb��jZkiheh`_ggufb�gZ�aZ^g_c�kl_gd_�klZgdZ�� 

Pbde�jZ[hlu�klZgdZ��Ihke_�mklZgh\db�b�aZdj_ie_gby�aZ]hlh\db�ijb�

gZ`Zlbb� dghidb� ©Imkdª� gZqbgZ_lky� jZ[hlZ� klZgdZ�� Ijb� h^ghijhoh^ghf�

pbde_�h[jZ[hldb�klhe�k�aZ]hlh\dhc�mkdhj_ggh�i_j_f_sZ_lky�d�^he[ydm�^h�

mihjZ��ijb�wlhf�klhe�]b^jZ\ebq_kdbf�pbebg^jhf�ijb`Zl�d�debgh\hc�ihe�

amrd_��Ijb� mihj_� klheZ� \� iheamrdm� kjZ[Zlu\Z_l� ]b^jhdeZiZg� \u^_j`db�

\j_f_gb��dhlhjuc�^Z_l�dhfZg^m�gZ�\dexq_gb_�jZ^bZevgh]h�\j_aZgby��JZ^b�

Zevgh_� \j_aZgb_� ijhbkoh^bl� kh� kdhjhklvx�� mklZgh\e_gghc� ^jhkk_e_f�� ^h�

l_o�ihj��ihdZ�g_�[m^_l�gZ`Zl�gZ�iml_\hc�i_j_dexqZl_ev�dhgpZ�\j_aZgby�b�

ih^ZgZ�dhfZg^Z�gZ�i_j_dexq_gb_�ih^Zqb�b�\dexq_gb_�kq_lqbdZ��GZqbgZ_l�

ky� ijhp_kk� am[hgZj_aZgby�� klhe� kh\_jrZ_l� h^bg� h[hjhl�� Ihke_� ihegh]h�
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h[hjhlZ� klheZ� kjZ[Zlu\Z_l� kq_lqbd�b�^Z_l�dhfZg^m�gZ�mkdhj_gguc�hl\h^�

debgZ�jZ^bZevgh]h�\j_aZgby�\�bkoh^gh_�iheh`_gb_��kq_lqbd�\udexqZ_lky��

<�bkoh^ghf�iheh`_gbb�debg�jZ^bZevgh]h�\j_aZgby�^Zkl�dhfZg^m�gZ�mkdh�

j_gguc�hl\h^�klheZ�gZ�aZ]jmahqgmx�ihabpbx��gZj_aZggh_�dhe_kh�kgbfZxl��

mklZgZ\eb\Zxl�aZ]hlh\dm��b�pbde�ih\lhjy_lky� 

Ijb� ^\mo-� b� lj_oijhoh^guo� pbdeZo� h[jZ[hldb� mklZgZ\eb\Zxl� hi-

j_^_e_ggh_� qbkeh� mihjh\� ]em[bgu� \j_aZgby�� gZ� ki_pbZevghf� [ZjZ[Zg_�

mijZ\e_gby�bf_xlky�i_j_dexqZl_eb�kdhjhklb�b�djm]h\uo�ih^Zq��Ihke_�aZ�

dj_ie_gby�aZ]hlh\db�b�imkdZ�klZgdZ�jZ[hlZ�ijhl_dZ_l��dZd�b�ijb�h^ghijh�

oh^ghf�pbde_��Ihke_�i_j\h]h�h[hjhlZ�klheZ�ih^ZqZ�i_j_dexqZ_lky,�b�\j_�

aZgb_�ijhbkoh^bl�^h�mihjZ�dmeZqdZ��mklZgh\e_ggh]h�gZ�[ZjZ[Zg_��Z�iml_\hc�

i_j_dexqZl_ev��dhlhjuc��kjZ[Zlu\Zy��\dexqZ_l�kq_lqbd�b�hldexqZ_l�jZ^b�

Zevgmx�ih^Zqm� 

2
5

6

7
8

9

10

43

1

                                           Jbk���1 Kq_lguc�f_oZgbaf�klZgdZ�fh^������ 

 
Am[h^he[_`guc�ihemZ\lhfZl�fh^�������bf__l�f_oZgbaf��jbk������^ey�

lhqgh]h�hlkq_lZ�ihegh]h�h[hjhlZ�klheZ��aZ]hlh\db���Hg�k\yaZg�`_kldhc�db�

g_fZlbq_kdhc�p_ivx�kh�klhehf�klZgdZ�hij_^_e_gghc�aZ\bkbfhklvx��AZ�lh�
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\j_fy��dh]^Z�klhe�klZgdZ�k^_eZ_l�h^bg�h[hjhl��nbdkbjmxsbc�^bkd���kq_l�

qbdZ�k^_eZ_l�lZd`_�h^gb�h[hjhl��Kq_lguc�f_oZgbaf�ijb\h^blky�\�^\b`_�

gb_�hl�klheZ�klZgdZ��Ijb�gZj_aZgbb�aZ]hlh\db�k�ex[uf�qbkehf�am[v_\�dm�

eZqhd�� ijb\h^ysbc� \� ^\b`_gb_� kq_lguc� f_oZgbaf�� k^_eZ_l�

280
38

56

1

190 = h[hjhlh\�� ijb� h^ghf� h[hjhl_� dmeZqdZ� juqZ]� �� k^_eZ_l� h^gh�

dZqZgb_�b�kh[Zqdhc���ih\_jg_l�ojZih\h_�dhe_kh���gZ�
140

1
�h[hjhlZ��ojZih�

\h_�dhe_kh�bf__l� ���� am[v_\���^Ze__�^\b`_gb_�i_j_^Z_lky�q_j_a�i_j_^Zqm�

2

1
�gZ�nbdkbjmxsbc�^bkd����l�_��aZ�^\Z�h[hjhlZ�ojZih\h]h�dhe_kZ�^bkd���kh�

\_jrZ_l�h^bg�h[hjhl��beb�h^bg�h[hjhl�^bkdZ���jZ\_g�h^ghfm�h[hjhlm�klheZ�

2

1

140

1

38

56

1

190
. 

H^bg�h[hjhl�^bkdZ���hlkqblu\Z_lky�k�ihfhsvx�nbdkZlhjZ���b�iml_�

\h]h�i_j_dexqZl_ey�����Kh[ZqdZ���nbdkbjm_l�ojZih\h_�dhe_kh����Kq_lqbd�

\udexqZ_lky� ijb� \j_aZgbb� we_dljhfZ]gblhf� ��� hl\h^ysbf� kh[Zqdm� �� hl�

ojZih\h]h� dhe_kZ���ijb�[ukljhf� \jZs_gbb� klheZ� kq_lqbd�hldexqZxl� kh�

[Zqdhc����Ijb�g_iheguo�h[hjhlZo�klheZ��gZijbf_j��ijb�gZj_aZgbb�am[qZ�

luo�k_dlhjh\�ijbf_gyxl�mihj����mklZgZ\eb\Z_fuc�gZ�^bkd_���ih�aZ^Zggh�

fm�m]em� 

Mkdhj_ggh_�\jZs_gb_�klheZ��Hgh�g_h[oh^bfh�^ey�ijh\_jdb�[b_gby�

aZ]hlh\db� b� hkms_kl\ey_lky� ih� ke_^mxs_c� dbg_fZlbq_kdhc� p_ib� q_j_a�

fmnlm�h[]hgZ�F: 

6,2
190

1

36

38

140

100

140

100
1460 ==kln �fbg 1− , 

]^_�nkl  -�mkdhj_ggZy�qZklhlZ�\jZs_gby�klheZ� 

 

2.4. <ZjbZglu�aZ^Zgbc 
 

<ZjbZglu�aZ^Zgbc�ijb\_^_gu�\�lZ[e����b�lZ[e���. 
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LZ[ebpZ�� 

<ZjbZglu�aZ^Zgbc�gZ�gZkljhcdm�am[hnj_a_jgh]h�klZgdZ�fh^���<��� 

Dhe_kh Nj_aZ 

Gh�

f_j 
\Zjb�

ZglZ 

Qbk�

eh�

am[v�

_\ 

Fh�

^mev, 
ff 

M]he�gZ�

dehgZ�

am[Z 

>bZ�

f_lj 

Qbk�

eh�

aZoh�

^h\ 

M]he�

ih^t_�

fZ�

\bglh�

\hc�

ebgbb 

Kdh�

jhklv�

j_aZ�

gby��

f�fbg 

Ih^ZqZ�

\_jlb�

dZev�

gZy��

ff�h[ 

1 67 1 20$e 50 1 1 $ 22'  50 1,2 

2 39 1,25 30$ e 60 1 1$30'  48,6 1,5 

3 50 1,5 20$ i 50 2 2 $ 28'  31,4 1,2 

4 120 3,5 26$ 15'e 75 2 3 $ 5'  39 2 

5 60 1,75 20$ i 50 1 3 $ 54'  19 2,5 

6 54 1,25 15$ e 55 1 2 $ 18'  28,6 2 

7 90 2,5 18$ i 65 1 3 $ 46'  24,7 2,5 

8 32 4 20$ e 80 2 3 $ 20'  25,2 0,5 

9 40 6,5 27$ i 110 1 4 $ 3'  27 2,25 

10 24 8 18$ 30'e 125 2 4 $ 27'  24,8 1,5 

11 43 1,25 30$ e 50 1 1 $ 33'  45 2,0 

12 48 2 20$ i 50 1 3 $ 54'  26 1,5 

13 47 1,25 30$ e 50 2 1 $ 30'  30 2 

14 45 1,75 20$ e 55 2 3 $ 20'  35 1,5 

15 41 1,25 18$ i 50 1 1 $ 30'  30 2 

16 37 2 20$ i 50 2 3 $ 54'  25 1,5 

17 35 1,25 30$ e 50 1 1 $ 30'  28 1,2 

18 33 1,75 20$ i 55 2 3 $ 54'  35 1,2 

19 30 1,25 30$ i 50 1 1 $ 30'  30 2 
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Ijh^he`_gb_�lZ[e�� 

Dhe_kh Nj_aZ 

Gh�
f_j 
\Zjb�
ZglZ 

Qbkeh�
am[v_\ 

Fh�
^mev, 
ff 

M]he�gZ�
dehgZ�
am[Z 

>bZ�
f_lj 

Qbk�
eh�

aZoh�
^h\ 

M]he�
ih^t_�
fZ�

\bglh�
\hc�

ebgbb 

Kdh�
jhklv�
j_aZ�
gby��
f�fbg 

Ih^ZqZ�
\_jlb�
dZev�
gZy��
ff�h[ 

20 25 2 30$ e 55 2 3 $ 20'  25 1,5 

21 24 1,25 15$ i 50 1 1 $ 30'  40 1,2 

22 23 2 20$ e 55 2 3 $ 54'  35 2 

23 20 1,75 30$ i 60 1 2 $ 28'  30 1,5 

24 67 1 20$ e 50 1 1 $ 12'  50 1,2 

25 39 1,25 30$ e 60 1 1 $ 30'  48,6 1,5 

26 50 1,5 20$ i 50 2 2 $ 28'  31,4 1,2 

27 120 3,5 26$ 15'e 75 2 3$ 5'  39 2 

28 60 1,75 20$ i 50 1 3 $ 54'  19 2,5 

29 54 1,25 15$ e 55 1 2 $ 18'  28,6 2 

30 90 2,5 18$ i 65 1 3 $ 46'  24,7 2,5 

31 48 1 0 90 2 1 $ 20'  34,2 1 

32 60 1,5 0 90 1 2 $  28,2 1,5 

33 160 2 0 70 2 3 $ 32'  36,3 2 

34 32 2,5 0 65 1 2 $ 28'  24,8 1 

35 78 3 0 80 1 2 $ 22'  25 2 

36 36 3,5 0 75 2 6$ 7'  23,6 1,25 

37 65 3,5 0 95 1 2 $ 20'  29,8 3 

38 70 4,5 0 100 2 5 $ 45'  38 1,5 
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�dhgqZgb_�lZ[e�� 

Dhe_kh Nj_aZ 

Ghf_j 

\ZjbZglZ 
Qbkeh�

am[v�

_\ 

Fh�

^mev� 

ff 

M]he�

gZ�

dehgZ�

am[Z 

>bZ�

f_lj 

Qbk

eh�

aZoh

^h\ 

M]he�

ih^t_�

fZ�

\bglh�

\hc�

ebgbb 

Kdh�

jhklv�

j_aZ�

gby��

f�fbg 

Ih^ZqZ�

\_jlb�

dZev�

gZy��

ff�h[ 

39 38 4 0 80 1 3 $ 6'  25,1 1,5 

40 42 4,5 0 85 1 3 $ 20'  32,4 1,75 

41 30 3,5 0 75 1 1 $ 22'  25 0,1 

42 35 4,5 0 85 1 1 $ 30'  32 0,15 

43 40 5 0 90 1 2 $ 28'  30 0,2 

44 45 6 0 105 1 3$ 5'  30 0,25 

45 50 3,5 0 75 1 3 $ 54'  30 0,3 

46 55 4 0 80 2 2 $ 18'  30 0,35 

47 60 4,5 0 85 2 3 $ 46'  35 0,4 

48 65 5 0 90 2 3 $ 20'  25 0,45 

49 70 5,5 0 100 1 4 $ 3'  25 0,5 

50 75 2 0 50 1 4 $ 27'  30 0,1 

 
 

2.���Ijbf_j�gZkljhcdb�am[h^he[_`gh]h�klZgdZ 

 Lj_[m_lky�gZkljhblv�am[h^he[_`guc�klZghd�gZ�gZj_aZgb_�pbebg^jb�

q_kdh]h� am[qZlh]h� dhe_kZ�gZjm`gh]h� aZp_ie_gby�� m� dhlhjh]h�fh^mev�m = 

����ff��qbkeh�am[v_\� 72=kz ��^ebgZ�am[Z��b� ����ff��FZl_jbZe�aZ]hlh\db�– 

klZev�����qbkeh�am[v_\�^he[ydZ� 35^ =z ��GZj_aZgb_�dhe_kZ�\uihegy_lky�aZ�

h^bg�ijhoh^��Djm]h\Zy�ih^ZqZ� 23,0dj =S ff���o� 
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 GZkljhcdZ�p_ib�]eZ\gh]h�^\b`_gby� 

Ih�kijZ\hqgbdm�l_ogheh]Z-fZrbghkljhbl_ey�gZagZqZ_f�kdhjhklv�j_aZgby�
V� ����f�fbg���lh]^Z�qZklhlZ�^\hcguo�oh^h\�^he[ydZ�[m^_l�

367
342

251000

2

1000 =
⋅

⋅==
L

V
n �^\�o�fbg� 

]^_�L = b + h = 30 ff���� ff� ��� ff�–�^ebgZ�oh^Z�rlhk_ey�k�^he[ydhf��     
h –�^ebgZ�\j_aZgby�b�i_j_[_]Z�^he[ydZ� 
 Dhjj_dlbjm_f�gZc^_ggh_� agZq_gb_�qZklhlu�^\hcguo�oh^h\�ih�jy^m�
qZklhl�^\hcguo�oh^h\�klZgdZ�\�klhjhgm�mf_gvr_gby� 315kl =n ^\�o�fbg� 

 <uqbkey_f�nZdlbq_kdmx�kdhjhklv�j_aZgby 

4,21
1000

315342

1000

2 cl =⋅⋅== Ln
Vn �f�fbg� 

 <hkihevam_fky� jZkq_lguf� mjZ\g_gb_f� ^ey� hij_^_e_gby� qZklhlu�
^\hcguo�oh^h\�^he[ydZ�\�fbgmlm 

315
350

180

49

39
985,0

140

100
1460 321 =⋅⋅⋅⋅⋅⋅⋅ iii , 

hlkx^Z� 76,0
18039985,01001460

35049140315
321 =

⋅⋅⋅⋅
⋅⋅⋅=⋅⋅ iii , 

]^_� ,,, 321 iii  –� i_j_^Zlhqgu_� hlghr_gby� ]jmiih\uo� i_j_^Zq� :�� <� b� K�   

�jbk� 10), 

34

34
1 =i �beb�

49

39
;  

44

44
2 =i �beb�

54

34
��beb�

49

39
;  

50

29
3 =i �beb�

45

43
; 

IjbgbfZ_f�
44

44
12 ==i ��lh]^Z� 76,031 =⋅ ii ; hlkx^Z�

49

39
1 =i ;  

45

43
3 =i ��ijh\_jy�

_f�ijZ\bevghklv�\dexq_gby�[ehdh\�r_kl_j_g 

76,0
45

43

44

44

49

39
321 =⋅⋅=⋅⋅ iii . 

LZdbf�h[jZahf,�ih^\b`guc�[ehd�:�^he`_g�[ulv�i_j_^\bgml�\e_\h��qlh[u�
\� aZp_ie_gbb� gZoh^bebkv� am[qZlu_� dhe_kZ� k� qbkeZfb� am[v_\� ��� b� ����
ih^\b`guc�[ehd�<�–�dhe_kZ���–���b��gZdhg_p�ih^\b`guc�[hd�K�–�dhe_kZ�    
43–5���<� p_ib� ]eZ\gh]h� ^\b`_gby� ^he[ydZ� kf_gguo� am[qZluo� dhe_k� g_l��
ihwlhfm�gZkljhcdm�gZ�gm`gmx�kdhjhklv�j_aZgby�V� ������f�fbg�ijh\h^bf�
i_j_dexq_gb_f�mdZaZgguo�[ehdh\�r_kl_j_g� 
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 GZkljhcdZ�p_ib�^_e_gby� 
 <uqbkey_f�i_j_^Zlhqgh_�hlghr_gb_�am[qZluo�dhe_k�]blZju�^_e_gby�

ih�nhjfme_ 

972,0
72

352
;

2

1

1

1

1^ =⋅=⋅=⋅=
d

c

b

Z

z

z

d

c

b

a
i

k
o ;                           (1) 

 Ih^[bjZ_f�qbkeZ�am[v_\�dhe_k�Z��b, c, d��lZd��qlh[u�\uihegyehkv�jZ�

\_gkl\h� ����� Ihemqbf� h^bg� ba� \hafh`guo� \ZjbZglh\ 
2540

3627

1000

972

⋅
⋅= ; 

271 =Z ; ;401 =b  ;361 =k  

 Ijh\_jy_f�qbkeZ�am[v_\�gZ�kp_iey_fhklv� 251 =d  

( ) 5667;20364027;2015111 ≥+≥+÷+≥+ cba  

( ) 6061;20402536;2015111 >+>+÷+≥+ bdk  

LZdbf�h[jZahf,�kp_iey_fhklv�am[qZluo�dhe_k�h[_ki_qb\Z_lky� 

GZkljhcdZ�p_ib�djm]h\hc�ih^Zqb� 
<hkihevam_fky�mjZ\g_gb_f 

dj^321 90

1

56

46

46

54

54

36

44

40

40

45

50

44

24

2

180

350
1 Sdiii =⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ π          (2) 

]^_� 5,8735ff5,2^^ =⋅== mzd ff�–�^bZf_lj�^_ebl_evghc�hdjm`ghklb�^he�

[ydZ� 

 Ba�mjZ\g_gby�����gZoh^bf�ijhba\_^_gb_�i_j_^Zlhqguo�hlghr_gbc� 

321 iii ⋅⋅ �]jmiih\uo�i_j_^Zq�D, E��@� 

321 iii ⋅⋅ = 8,0
14654364045442350

9056465444502418023,0

^

=
⋅⋅⋅⋅⋅⋅⋅⋅⋅

⋅⋅⋅⋅⋅⋅⋅⋅
dπ

. 

Ih� dbg_fZlbq_kdhc� ko_f_� klZgdZ� gZoh^bf�
36

46
1 =i � beb�

46

36
� �[ehd� D), 

36

46
2 =i � beb�

41

41
;

55

27
3 =i � beb�

36

46
�� <u[bjZ_f� 321 iii ⋅⋅ = 8,0

36

46

55

47

36

46 =⋅⋅ . 

Ke_^h\Zl_evgh�� m� [ehdZ� '� \dexq_gu� dhe_kZ� ��–���� m� [ehdZ� ?� –� dhe_kZ      

27–���b�m�[ehdZ�@�–�dhe_kZ���–36. 
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LZ[ebpZ� 

<ZjbZglu�aZ^Zgbc�gZ�gZkljhcdm�am[h^he[_`gh]h�klZgdZ�fh^������ 

� 

 

Dhe-\h�

am[v_\�

gZj_a��

dhe_kZ��

z 

Fh�

^mev��

m 

>bZ�

f_lj�

^_ebl��

hdjm`�

ghklb 

>eb�

gZ�

am[Z�

dhe_�

kZ�b, 

ff 

<u�

oh^�

^he�

[ydZ�

h, 

ff 

Kdh�

jhklv�

j_aZ�

gby��

V, 

f�fb

g 

Djm]h�

\Zy�

ih^ZqZ�

Sdj, 

��� #

��  

Dhe-

\h�

ijhoh

^h\��i 

QZklhlZ�

^\hcguo�

oh^h\�

^he[ydZ�

fbg/.x.n2  

1 20 2 100 40 6,5 30 0,12 1 - 

2 100 2,25 101,25 42 4 18,4 0,10 2 - 

3 85 1,25 100 25 4 24,6 0,15 1 - 

4 80 1,75 75,25 25 5 - 0,2 1 400 

5 72 2,5 75 15 5 - 0,24 2 500 

6 35 2,5 75 20 3,5 - 0,30 2 315 

7 40 3,0 75 30 4 - 0,37 3 200 

8 65 3,0 75 35 4 24,6 0,46 3 - 

9 75 2,5 75 40 5 28,3 0,24 2 - 

10 80 2,25 101,25 40 3,5 - 0,2 2 200 

11 90 2 100 20 3 - 0,15 1 315 

12 100 1,75 101,5 20 3,25 - 0,12 1 400 

13 74 2,5 75 25 5 - 0,10 1 500 

14 24 3,5 180 20 4 - 0,12 1 200 

15 25 1,5 90 18 5 14,5 0,15 2 - 

16 28 3,0 150 40 6 - 0,20 3 400 

17 30 2,0 100 18 4 - 0,24 1 500 

18 31 2,25 112,5 20 5 10 0,30 1 - 

19 36 3,0 105 22 6 - 0,37 3 315 

20 39 3,5 105 24 4 - 0,46 3 400 

21 40 4,0 106 25 5 36 0,10 3 - 

22 43 2,5 75 20 6 22 0,12 1 - 
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;B;EBH=J:NBQ?KDBC�KIBKHD 

 

1. F_lZeehj_`msb_�klZgdb�b�Z\lhfZlu���Ih^�j_^��:�K��Ijhgbdh\Z�–�F���

FZrbghkljh_gb_��������–�����k� 

2. F_lZeehj_`msb_�klZgdb� � Ih^�j_^��G�K��:q_jdZgZ��<���l��–�F���FZ�

rbghkljh_gb_������� 

3. Imr�<�W��Dhgkljmbjh\Zgb_�f_lZeehj_`msbo�klZgdh\��– F���FZrb�

ghkljh_gb_��������– ����k� 

4. >_lZeb�b�f_oZgbafu�f_lZeehj_`msbo�klZgdh\�� Ih^�j_^��>�G��J_r_�

lh\Z��<���l��– F���FZrbghkjh_gb_��������–�����k� 

5. Dhe_\�G�K���DjZkgbq_gdh�E�<���Gbdmebg�G�K��b�^j��F_lZeehj_`msb_�

klZgdb��F���FZrbghkljh_gb_��������– ����k� 
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F?L:EEHJ?@MSB?�KL:GDB 
 

KhklZ\bl_eb� 
=MK?<�<eZ^bfbj�=jb]hjv_\bq 
@:JDH<�<eZ^bfbj�GbdheZ_\bq 

 
  J_^Zdlhj-dhjj_dlhj� 
Dhfivxl_jgZy�\_jkldZ�?�=��JZ^q_gdh 

 
 

EJ�����������Ih^ibkZgh�\�i_qZlv���������. 
NhjfZl���x84/16. ;mfZ]Z�^ey�fgh`bl��l_ogbdb. =ZjgblmjZ�Tacfk. 

I_qZlv�hnk_lgZy. Mke. i_q. e.    . Mq.-ba^. e.   . LbjZ`�1���wda. 
AZdZa  

J_^Zdpbhggh-ba^Zl_evkdbc�dhfie_dk 
<eZ^bfbjkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ� 

��������<eZ^bfbj��me��=hjvdh]h�����
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J_p_ga_gl 
 

>hdlhj�l_ogbq_kdbo�gZmd� 
ijhn_kkhj�<eZ^bfbjkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ 

J�:��Lbohfbjh\ 
 
 
 
 
 
 

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

 
 
 
 
 
 
 
 
 

 F_lZeehj_`msb_�klZgdb:�F_lh^.�mdZaZgby�d�\uiheg_gbx�dhgljhev�
guo� jZ[hl� �� �� b� �� ^ey� klm^_glh\-aZhqgbdh\ � ki_pbZevghklb 120100/        
<eZ^bf��]hk��mg-l��Khkl���<�=��=mk_\��<�G��@Zjdh\��<eZ^bfbj�����3 – 64 k� 
 
 Ijb\_^_gu�f_lh^bq_kdb_�mdZaZgby��ihykg_gby�b�dhgdj_lgu_�ijbf_ju�gZeZ^db�
lhdZjgh-j_\hev\_jgh]h�Z\lhfZlZ��;����b�rbjhdh�jZkijhkljZg_gguo�\�fZrbghkljh_gbb�
fh^_e_c�am[hh[jZ[Zlu\Zxsbo�klZgdh\��Z�lZd`_�\ZjbZglu�aZ^Zgbc�gZ�\uiheg_gb_�dhg�
ljhevguo�jZ[hl�����b��� 
 Ij_^gZagZq_gu� ^ey� klm^_glh\� aZhqghc� nhjfu� h[mq_gby� ih� ki_pbZevghklb�
120100 –�©L_ogheh]by�fZrbghkljh_gbyª��GZijZ\e_gb_�ih^]hlh\db�^biehfbjh\Zggh]h 
ki_pbZebklZ� �������–� ©FZrbghkljhbl_evgu_�l_ogheh]bb�b�h[hjm^h\Zgb_ª�\�khhl\_l�
kl\bb� k� ]hkm^Zjkl\_gguf� h[jZah\Zl_evguf� klZg^Zjlhf� \ukr_]h� ijhn_kkbhgZevgh]h�
h[jZah\Zgby������]� 
 LZ[e�����Be������;b[ebh]j����� 
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