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                                 Altivar 18
                                   Telemecanique

Jmdh\h^kl\h� ��Ij_h[jZah\Zl_eb�qZklhlu
ih�wdkiemZlZpbb��������������������������^ey�Zkbgojhgguo�^\b]Zl_e_c
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Dh]^Z�ij_h[jZah\Zl_ev�gZoh^blky�ih^�gZijy`_gb_f��_]h�kbeh\u_�we_f_glu��Z�lZd`_�g_-
dhlhju_�we_f_glu�p_ib�mijZ\e_gby�ih^dexq_gu�d�k_l_\hfm�iblZgbx��ihwlhfm�ijbdZkZlv-
ky�d�gbf�qj_a\uqZcgh�hiZkgh�

Ihke_�hldexq_gby�ij_h[jZah\Zl_ey�hl�k_lb�ih^h`^bl_���fbgmlm��ij_`^_�q_f�_]h�\kdjulv�
Wlh]h�\j_f_gb�^hklZlhqgh�^ey�jZajy^Z�dhg^_gkZlhjh\�

Ijb�wdkiemZlZpbb�^\b]Zl_ev�fh`_l�[ulv�hklZgh\e_g�iml_f�hlf_gu�dhfZg^�\jZs_gby�beb
k�ihfhsvx� aZ^Zxs_]h� kb]gZeZ��Ij_h[jZah\Zl_ev�ijb� wlhf�hklZ_lky�ih^�gZijy`_gb_f�
?keb�^ey�[_ahiZkghklb�h[kem`b\Zxs_]h�i_jkhgZeZ�g_h[oh^bfh�bkdexqblv�\hafh`ghklv
kemqZcgh]h�ih\lhjgh]h�imkdZ��lh�lZdZy�[ehdbjh\dZ�y\ey_lky�g_^hklZlhqghc�b�gm`gh�ij_-
^mkfhlj_lv�jZafudZgb_�kbeh\hc�p_ib�

Ij_h[jZah\Zl_ev�kgZ[`_g�mkljhckl\Zfb�aZsblu��dhlhju_�\�kemqZ_�g_bkijZ\ghklb�[ehdb-
jmxl�_]h��l_f�kZfuf��hklZgZ\eb\Zy�^\b]Zl_ev��Ihke_^gbc��\�k\hx�hq_j_^v��fh`_l�lZd`_
hklZgh\blvky�ba�aZ�f_oZgbq_kdhc�[ehdbjh\db��GZdhg_p�ijbqbghc�hklZgh\hd�fh]ml� lZd`_
[ulv��dhe_[Zgby�gZijy`_gby�b��\�hkh[_gghklb��hldexq_gby�iblZgby�

Ihke_� mkljZg_gby� ijbqbg� hklZgh\db� \hafh`_g� Z\lhfZlbq_kdbc� ih\lhjguc� imkd�� ij_^-
klZ\eyxsbc�hiZkghklv�^ey�g_dhlhjuo�f_oZgbafh\�b�mklZgh\hd��hkh[_ggh�^ey�l_o��dhlh-
ju_�^he`gu�khhl\_lkl\h\Zlv�lj_[h\Zgbyf�ijZ\be�[_ahiZkghklb�

<� wlbo� kemqZyo�g_h[oh^bfh�\hkij_iylkl\h\Zlv�ih\lhjghfm�imkdm��bkihevamy��gZijbf_j�
^Zlqbd�gbadhc�kdhjhklb��dhlhjuc�\�kemqZ_�g_ij_^\b^_gghc�hklZgh\db�^\b]Zl_ey�\uah\_l
hldexq_gb_�iblZgby�ij_h[jZah\Zl_ey�

Bkihevam_fh_�h[hjm^h\Zgb_�^he`gh�khhl\_lkl\h\Zlv�lj_[h\Zgbyf�ghjf�F_`^mgZjh^ghc
we_dljhl_ogbq_kdhc�dhfbkkbb��FWD��

LZdbf�h[jZahf��ijb�ex[hf�\f_rZl_evkl\_�� dZd�\�we_dljbq_kdmx�� lZd�b�\�f_oZgbq_kdmx
qZklv�mklZgh\db�beb�h[hjm^h\Zgby��g_h[oh^bfh�hldexqblv�ij_h[jZah\Zl_ev�hl�k_lb�

Ij_^klZ\e_ggu_�\�gZklhys_f�^hdmf_gl_�ijh^mdpby�b�h[hjm^h\Zgb_�fh]ml�\�ex[hc�fh-
f_gl�ij_l_ji_lv�baf_g_gby��dZd�\�l_ogbq_kdhf�ieZg_��lZd�b�\�ieZg_�bkihevah\Zgby��Ih-
wlhfm�bo�hibkZgb_�gb�\�dh_f�kemqZ_�g_�y\ey_lky�h[yau\Zxsbf�
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Ij_^mij_`^_gb_

Ij_h[jZah\Zl_ev� $OWLYDU� ��� g_h[oh^bfh� jZkkfZljb\Zlv� dZd� dhfie_dlmxs__� ba^_eb_�� <
khhl\_lkl\bb�k�ij_^ibkZgbyfb�_\jhi_ckdbo�]hkm^Zjkl\��^ey�h[hjm^h\Zgby�b�we_dljhfZ]-
gblghc�kh\f_klbfhklb��ij_h[jZah\Zl_ev�qZklhlu�g_�y\ey_lky�gb�f_oZgbafhf��gb�ijb[h-
jhf�]hlh\uf�d�bkihevah\Zgbx��Ihwlhfm�dhg_qguc�ihlj_[bl_ev�h[yaZg�]ZjZglbjh\Zlv�kh-
hl\_lkl\b_�bkihevam_fh]h�h[hjm^h\Zgby�^Zgguf�ghjfZf�

MklZgh\dZ�b�bkihevah\Zgb_�^Zggh]h�ij_h[jZah\Zl_ey�qZklhlu�^he`gu�hkms_kl\eylvky
\� khhl\_lkl\bb� k� f_`^mgZjh^gufb� b� hl_q_kl\_ggufb� ghjfZfb��Hl\_lkl\_gghklv� aZ
\uiheg_gb_�lj_[h\Zgbc�wlbo�klZg^Zjlh\�g_k_l�ijh_dlZgl��dhlhjuc�^he`_g�kh[ex^Zlv
^bj_dlb\u� ih� we_dljhfZ]gblghc� kh\f_klbfhklb�� khhl\_lkl\mxsb_� ij_^ibkZgbyf� _\-
jhi_ckdh]h�khh[s_kl\Z�

Kh[ex^_gb_� hkgh\guo� lj_[h\Zgbc� ^bj_dlb\u� ih� we_dljhfZ]gblghc� kh\f_klbfhklb
h[mkeh\e_gh�\uiheg_gb_f�bgkljmdpbc�ih�fhglZ`m�ij_h[jZah\Zl_ey�$OWLYDU�����ijb\_-
^_gguo�\�gZklhys_f�jmdh\h^kl\_�
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Kh^_j`Zgb_

Ij_^\Zjbl_evgu_�ijh\_jdb 4

<u[hj�ij_h[jZah\Zl_ey 4

JZkiheZ]Z_fuc�fhf_gl 5

L_ogbq_kdb_�oZjZdl_jbklbdb 6
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De_ffgbd�p_i_c�mijZ\e_gby            12
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Nmgdpbb�[_a�gZkljhcdb           14

Dhgnb]mjbjm_fu_�nmgdpbb�eh]bq_kdbo�b�ZgZeh]h\uo�\oh^h\      13-15
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Ij_^\Zjbl_evgu_�ijh\_jdb

Ihke_�jZkiZdh\db�ij_h[jZah\Zl_ey�$OWLYDU����ijh\_jvl_��g_�[ue�eb�hg�ih\j_`^_g�\h�\j_fy�i_j_-
\hadb�� M^hklh\_jvl_kv�� qlh� h[hagZq_gb_� gZ� aZ\h^kdhc� lZ[ebqd_� ij_h[jZah\Zl_ey� khhl\_lkl\m_l

lhfm��qlh�mdZaZgh�gZ�ijbeZ]Z_fhf�miZdh\hqghf�ebkl_�b�gZ�aZy\d_�

<U;HJ�IJ?H;J:AH<:L?EY

K_lv >\b]Zl_ev Altivar 18
GZijy`_gb_
iblZgby

Ebg_cguc�lhd���� GhfbgZevgZy
fhsghklv

<uoh^ghc
lhd�\�mklZ�
gh\b\r_f�
ky�j_`bf_

FZdkbfZ�
evguc� i_�
j_oh^ghc
lhd����

Fhsghklv
ihl_jv
ijb�ghfb�
gZevghc
gZ]jmad_

H[hagZq_gb_ <_k

U1…U2 ijb�8������ijb�8�

< : : d<l e�k� : : <l d]

200…240 4,4 3,9 0,37 0,5 2,1 3,1 23 ATV-18U09M2 1,5
������=p

��nZagh_ 7,6 6,8 0,75 1 3,6 5,4 39 ATV-18U18M2 1,5

13,9 12,4 1,5 2 6,8 10,2 60 ATV-18U29M2 2,1

19,4 17,4 2,2 3 9,6 14,4 78 ATV-18U41M2 2,8

200…240 16,2 14,9 3 - 12,3 18,5 104 ATV-18U54M2 3,3
������=p

��nZagh_ 20,4 18,8 4 5 16,4 24,6 141 ATV-18U72M2 3,3

28,7 26,5 5,5 7,5 22 33 200 ATV-18U90M2 7,8

38,4 35,5 7,5 10 28 42 264 ATV-18D12M2 7,8

380…460 2,9 2,7 0,75 1 2,1 3,1 24 ATV-18U18N4 2
������=p

��nZagh_ 5,1 4,8 1,5 2 3,7 5,5 34 ATV-18U29N4 2,1

6,8 6,3 2,2 3 5,3 8 49 ATV-18U41N4 3,1

9,8 8,4 3 - 7,1 10,6 69 ATV-18U54N4 3,3

12,5 10,9 4 5 9,2 13,8 94 ATV-18U72N4 3,3

16,9 15,3 5,5 7,5 11,8 17,7 135 ATV-18U90N4 8

21,5 19,4 7,5 10 16 24 175 ATV-18D12N4 8

31,8 28,7 11 15 22 33 261 ATV-18D16N4 12

42,9 38,6 15 20 29,3 44 342 ATV-18D23N4 12

(1) Lbibqgh_�agZq_gb_�[_a�^hihegbl_evgh]h�k_l_\h]h�^jhkk_ey�
(2) <�l_q_gb_����k_dmg^�

Ij_h[jZah\Zl_ev� $OWLYDU� ��� ij_^gZagZq_g� ^ey� iblZgby� ^\b]Zl_e_c�� fhsghklv
dhlhjuo�j_dhf_g^h\ZgZ�^ey�dZ`^h]h�lbihjZaf_jZ�
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JZkiheZ]Z_fuc�fhf_gl

MklZgh\b\rbcky�j_`bf

M� ^\b]Zl_e_c� k� _kl_kl\_gghc� \_glbeypb_c� hoeZ`^_gb_� aZ\bkbl� hl� kdhjhklb� \jZs_gby�
Wlh�ijb\h^bl�d�h]jZgbq_gbx�fhf_glZ��kgb`_gbx�\hafh`ghkl_c�^\b]Zl_ey��ijb�_]h�jZ[hl_
gZ�kdhjhklyo�gb`_�iheh\bgu�ghfbgZevghc�kdhjhklb�

JZ[hlZ�gZ�kdhjhklb�\ur_�ghfbgZevghc

Ihkdhevdm� ijb� m\_ebq_gbb� qZklhlu� \ur_� ghfbgZevghc� \_ebqbgZ� gZijy`_gby� hklZ_lky
ihklhygghc��lh�ijhbkoh^bl�hkeZ[e_gb_�ihey��khijh\h`^Z_fh_�mf_gvr_gb_f�jZa\b\Z_fh-
]h�^\b]Zl_e_f�fhf_glZ�� �Ijb�wlhf�g_h[oh^bfh�m[_^blvky��qlh�bkihevam_fuc�^\b]Zl_ev
ij_^gZagZq_g�^ey�jZ[hlu�kh�kdhjhklyfb�\ur_�ghfbgZevghc�

OZjZdl_jbklbdb�fhf_glZ�

F�Fn

1 Ihe_aguc� mklZgh\b\rbcky� fhf_gl�
^\b]Zl_ev�k�_kl_kl\_gghc�\_glbeypb_c
2 Ihe_aguc� mklZgh\b\rbcky� fhf_gl�
^\b]Zl_ev� k� ijbgm^bl_evghc� \_glbey�
pb_c
3 I_j_]jmahqguc�i_j_oh^guc�fhf_gl�

lbibqgZy� djb\Zy� k� ^himkdhf� ± 10%.
AgZq_gb_��������FQ�\�l_q_gb_����k�

I��=p�

Ijbf_qZgb_�� �>ey�ki_pbZevguo�^\b]Zl_e_c�ghfbgZevgZy�b�fZdkbfZevgZy�qZklhlZ�j_]m-
ebjmxlky�hl����^h�����=p�
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L_ogbq_kdb_�oZjZdl_jbklbdb

Mkeh\by�wdkiemZlZpbb

Kl_i_gv�aZsblu IP 31
,3����[_a�aZ]emrdb�gZ�\_jog_c�djurd_�ij_h[jZah\Zl_-
ey

Mklhcqb\hklv�d�\b[jZpbyf�b
m^ZjZf�kh]eZkgh�(1�����

0,6 J�hl����^h����=p
2 J�hl����^h�����=p

FZdkbfZevgZy�kl_i_gv�aZ-
]jyag_gby

��kl_i_gv�kh]eZkgh�FWD�����;_j_]bl_�ij_h[jZah\Z-
l_ev�hl�iueb��dhjjhabcguo�]Zah\��ihiZ^Zgby�gZ�g_]h
`b^dhkl_c�b�l�^�

FZdkbfZevgZy�hlghkbl_evgZy
\eZ`ghklv

����[_a�dhg^_gkZlZ�beb�dZiZxs_c�\h^u��?keb�\hagbd-
gh\_gb_�dhg^_gkZlZ�y\ey_lky�\hafh`guf��lh�ij_^m-
kfhljbl_�kbkl_fm�h[h]j_\Z�

L_fi_jZlmjZ�hdjm`Zxs_]h
\ha^moZ�kh]eZkgh�(1�����

Ijb�ojZg_gbb��hl����°K�^h����°K
ijb�jZ[hl_�ij_h[jZah\Zl_ey�

-10°K������°K�[_a�mf_gvr_gby�fhsghklb��k�aZ]emrdhc

-10°K������°K�[_a�mf_gvr_gby�fhsghklb��[_a�aZ]emrdb

FZdkbfZevgZy�jZ[hqZy�\ukh-
lZ�gZ^�mjh\g_f�fhjy

>h������f�[_a�h]jZgbq_gbc��Ijb�[hevr_c�\ukhl_
mf_gvrZcl_�lhd�gZ����gZ�dZ`^u_�^hihegbl_evgu_
�����f�

We_dljbq_kdb_�iZjZf_lju

IblZgb_ GZijy`_gb_ ����nZagh_��hl�����<�±�����^h�����<������
����nZagh_��hl�����<�±�����^h�����<������
��������������������hl�����<�±�����^h�����<������

QZklhlZ ������=p�± 5%
<uoh^gh_�gZijy`_gb_ FZdkbfZevgh_�gZijy`_gb_�jZ\gh�gZijy`_gbx�k_lb

>bZiZahg�qZklhlu�gZ�\uoh^_ Hl�����^h�����=p

FZdkbfZevguc�i_j_oh^ghc
lhd

�����ghfbgZevgh]h�lhdZ�ij_h[jZah\Zl_ey�\�l_q_gb_
���k_dmg^

Lhjfhaghc�fhf_gl ����ghfbgZevgh]h�fhf_glZ�^\b]Zl_ey�[_a�lhjfhagh]h
khijhlb\e_gby��lbibqgh_�agZq_gb_���>h������ijb�gZ-
ebqbb�lhjfhagh]h�khijhlb\e_gby

JZaj_r_gb_�ih�qZklhl_ ��Hlh[jZ`_gb_������=p
��:gZeh]h\u_�\oh^u������=p�^ey�����=p�fZdkbfmf

QZklhlZ�fh^meypbb GZkljZb\Z_lky�hl�����^h����d=p

Nmgdpbb�aZsblu�b�[_ahiZkgh-
klb�ij_h[jZah\Zl_ey

��=Zev\Zgbq_kdZy�jZa\yadZ�kbeh\hc�p_ib�b�p_ib
��mijZ\e_gby��\oh^u��\uoh^u��bklhqgbdb�iblZgby�
��AZsblZ�hl�dhjhldh]h�aZfudZgby�
- \gmlj_ggbo�bklhqgbdh\
- f_`^m��\uoh^gufb�nZaZfb�8�±�9�±�:
- f_`^m��\uoh^gufb�nZaZfb�b�gZ�a_fex��hl�����^h

���d<l�
- l_ieh\Zy�aZsblZ�hl�i_j_]j_\Z�b�lhdZ�i_j_]jmadb
��AZsblZ�hl�i_j_gZijy`_gby�b�ihgb`_ggh]h�gZijy`_-
gb_�\�k_lb
��AZsblZ�hl�i_j_gZijy`_gby�ijb�lhjfh`_gbb

AZsblZ�^\b]Zl_ey Bgl_]jbjh\ZggZy�aZsblZ�\�ij_h[jZah\Zl_e_�k�jZkq_-
lhf�,2t
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=Z[Zjblgu_�jZaf_ju�±�J_dhf_g^Zpbb�ih�mklZgh\d_

=Z[Zjblgu_�jZaf_ju

ATV18••••

ATV18 a b c G H ∅
U09M2, U18M2 112 182 121 100 170 5
U29M2, U18N4, U29N4 149 184 157 137 172 5
U41M2, U54M2, U72M2, U41N4, U54N4, U72N4 185 215 158 171 202 6
U90M2, D12M2, U90N4, D12N4 210 300 170 190 280 7
D16N4, D23N4 245 390 190 225 370 10

J_dhf_g^Zpbb�ih�mklZgh\d_

MklZgZ\eb\Zcl_�h[hjm^h\Zgb_�\�\_jlbdZevghf�iheh`_gbb�

Ba[_]Zcl_�_]h�jZaf_s_gby�\[ebab�gZ]j_\Zl_evguo�we_f_glh\�

HklZ\vl_�\hdjm]�ij_h[jZah\Zl_ey�^hklZlhqgh�f_klZ�^ey�pbjdmeypbb�\ha^moZ��g_h[oh^b-
fh]h�^ey�hoeZ`^_gby�iml_f�\_glbeypbb�kgbam�\\_jo�

,3����m^Zebl_�aZ]emrdm��kZfhde_xsmxky�ie_gdm��k�\_jogbo�\_glbeypbhgguo�hl\_jklbc�

Ijhba\h^bl_evghklv�\_glbeylhjh\

$79���8��0���8��0���8��1���[_a�\_glbeylhjh\
$79���8��0���8��1��������f3�fbg
ATV-18U41M2, U54M2, U72M2, U41N4, U54N4,
8��1��������f3�fbg
ATV-18U90M2, D12M2, U90N4, D12N4, D16N4,
'��1�������f3�fbg
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MklZgh\dZ�\�aZsblghf�dh`mo_�beb�rdZnm

Kh[ex^Zcl_�j_dhf_g^Zpbb�ih�mklZgh\d_��ijb\_^_ggu_�gZ�ij_^u^ms_c�kljZgbp_�

>ey�h[_ki_q_gby�ohjhr_c�pbjdmeypbb�\ha^moZ�\gmljb�ij_h[jZah\Zl_ey�

MklZgh\dZ� \� aZsblghf� dh`mo_� beb� ]_jf_lbqghf� f_lZeebq_kdhf�rdZnm� �kl_i_gv
aZsblu�,3����

MklZgh\dZ�ij_h[jZah\Zl_ey�\� ]_jf_lbqghf�rdZnm�g_h[oh^bfZ�ijb�hij_^_e_gguo�mkeh-
\byo� hdjm`Zxs_c� kj_^u�� ijb� gZebqbb� iueb�� dhjjhabcguo� ]Zah\�� [hevrhc� \eZ`ghklb� k
jbkdhf�h[jZah\Zgby�dhg^_gkZlZ�b�iZ^Zxsbo�dZi_ev��jZa[jua]b\Zgby�`b^dhklb�b�l�^�

>ey� lh]h� qlh[u� ba[_`Zlv� ]hjyqbo� lhq_d� \gmljb� ij_h[jZah\Zl_ey�� dhlhjuc� g_� kgZ[`_g
\_glbeypb_c��ij_^mkfhljbl_�^hihegbl_evgmx�kbkl_fm�\_glbeypbb�^ey�memqr_gby�pbjdm-
eypbb�\ha^moZ�

Wlh�^Z_l�\hafh`ghklv�bkihevah\Zgby�ij_h[jZah\Zl_ey�\�rdZnm��fZdkbfZevgZy�l_fi_jZ-
lmjZ�\gmljb�dhlhjh]h�fh`_l�^hklb]gmlv���°K�

JZkq_l�jZaf_jh\�aZsblgh]h�dh`moZ

FZdkbfZevgh_�l_ieh\h_�khijhlb\e_gb_�Rth (°&�<l��
                              θ°��� �fZdkbfZevgZy�l_fi_jZlmjZ�\gmljb�dhjh[db�°K�
             θ° - θ°_
Rth =  -------------        θ°_� �fZdkbfZevgZy�gZjm`gZy�l_fi_jZlmjZ��°K�
                 J
                                 J���� �kmffZjgZy�jZkk_b\Z_fZy�fhsghklv�\gmljb�dhjh[db��<l�

Fhsghklv��jZkk_b\Z_fZy�ij_h[jZah\Zl_e_f��kf��klj����
Ijb[Z\vl_�fhsghklv��jZkk_b\Z_fmx�hklZevguf�h[hjm^h\Zgb_f�

Ihe_agZy�iehsZ^v�rdZnZ�6��f2):
�[hdh\u_�kl_gdb���\_jogyy�iZg_ev���i_j_^gyy�iZg_ev�\�kemqZ_�dj_ie_gby�d�kl_g_�
�������������D
6� ������������������������D�±�m^_evgh_�l_ieh\h_�khijhlb\e_gb_�gZ�f2�ih\_joghklb
           Rth

>ey�f_lZeebq_kdhc�dhjh[db��������D� ������k�\gmlj_ggbf�\_glbeylhjhf�
                                             ���������D� ������[_a�\_glbeylhjZ�

Ij_^mij_`^_gb_���G_�bkihevamcl_�dhjh[db�ba�g_f_lZeebq_kdbo�fZl_jbZeh\�ba�aZ�bo
gbadhc�l_iehijh\h^ghklb�

- ij_^mkfhljbl_�\_glbeypbhggu_�hl\_jklby
\�rdZnm�

- ijb�g_^hklZlhqghc�\_glbeypbb�mklZgh\bl_
ijbgm^bl_evgmx�\_glbeypbx�k�nbevljhf�

- bkihevamcl_�ki_pbZevgu_�nbevlju�kh
kl_i_gvx�aZsblu�,3����

- kgbfbl_�aZ]emrdm�k�\_jog_c�qZklb
ij_h[jZah\Zl_ey�
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We_dljhfZ]gblgZy�kh\f_klbfhklv

J_dhf_g^Zpbb�ih�ih^dexq_gbx�kh]eZkgh�ghjfZlb\m�ih�we_dljhfZ]gblghc�kh\f_k-
lbfhklb�(1������deZkk�:

H[sb_�ijZ\beZ

- F_`^m�dhjimkZfb�ij_h[jZah\Zl_ey��^\b]Zl_ey�b�aZsblgufb�wdjZgZfb�dZ[_e_c�^he`-
gZ�[ulv�h[_ki_q_gZ�©\ukhdhqZklhlgZyª�wd\bihl_gpbZevghklv�

- Bkihevamcl_�wdjZgbjh\Zggu_�dZ[_eb�k�wdjZghf��kh_^bg_gguf�k�dhjimkhf�gZ����°�gZ
h[hbo�dhgpZo�dZ[_ey�^\b]Zl_ey�b�p_i_c�mijZ\e_gby�b�dhgljhey��WdjZgbjh\Zgb_�fh`_l
[ulv�\uiheg_gh�gZ�qZklb�dZ[_ey�k�ihfhsvx�f_lZeebq_kdbo�ljm[�beb�`_eh[h\�ijb�mk-
eh\bb�hlkmlkl\by�jZaju\Z�

Ko_fZ�mklZgh\db

1. F_lZeebq_kdZy�g_hdjZr_ggZy�ieZklbgZ�k�Zglbdhjjhabcguf�lhdhijh\h^ysbf� �ihdjulb_f� �dhjimk�mkl-
jhckl\Z���HdjZr_ggZy�klZev�fh`_l�[ulv�bkihevah\ZgZ�\�kemqZ_��_keb�h[_ki_q_g�gZ^_`guc�we_dljbq_-
kdbc�dhglZdl�f_`^m�hihjghc�b�dj_i_`ghc�ih\_joghklyfb�k���b���

2. $OWLYDU����dj_iblky�g_ihkj_^kl\_ggh�gZ�iebl_�k�h[_ki_q_gb_f�wd\bihl_gpbZevghklb�

3. G_wdjZgbjh\Zggu_�ijh\h^Z�beb�dZ[_ev�iblZgby�k�\hafh`guf�ih^dexq_gb_f�d�k_l_\hfm�^jhkk_ex��Hgb

fh]ml�[ulv�ih^dexq_gu�d�\uoh^guf�de_ffZf�

4. G_wdjZgbjh\Zggu_�ijh\h^Z�^ey� \u\h^Z�dhglZdlh\�j_e_�[_ahiZkghklb��Hgb�fh]ml�[ulv�ih^dexq_gu�d

\uoh^guf�de_ffZf�

5. WdjZgu�dZ[_e_c���b���^he`gu�[ulv�aZa_fe_gu�dZd�fh`gh�[eb`_�d�ij_h[jZah\Zl_ex�

- m^Zebl_�baheypbx�k�wdjZgh\�

- bkihevamcl_� ohfmlbdb� khhl\_lkl\mxsbo� jZaf_jh\�gZ� aZqbs_gghc� qZklb� wdjZgZ�^ey� dj_ie_gby�gZ

ieZklbg_�

- bkihevamcl_�ohfmlbdb�ba�g_j`Z\_xs_c�klZeb�

WdjZgu�^he`gu�[ulv�ohjhrh�aZdj_ie_gu�^ey�h[_ki_q_gby�gZ^_`gh]h�dhglZdlZ�

6. WdjZgbjh\Zgguc�dZ[_ev�^\b]Zl_ey�k�wdjZghf��aZa_fe_gguf�gZ�h[hbo�dhgpZo��WdjZgbjh\Zgb_�g_�^he`gh

bf_lv�jZaju\h\�b�\�kemqZ_�bkihevah\Zgby�ijhf_`mlhqguo�de_ffgbdh\�bo�g_h[oh^bfh�ihf_sZlv�\�wd-
jZgbjh\Zggu_�f_lZeebq_kdb_�dhjh[db�^ey�WFK�

7. WdjZgbjh\Zgguc�dZ[_ev�^ey�kb]gZeh\�mijZ\e_gby�b�dhgljhey��>ey�ijbf_g_gbc�lj_[mxsbo�bkihevah\Z-
gby�[hevrh]h�qbkeZ�ijh\h^h\�bo�k_q_gb_�^he`gh�[ulv�fbgbfZevguf������ff2���WdjZg�^he`_g�[ulv�aZ-
a_fe_g�k�h[hbo�dhgph\��WdjZgbjh\Zgb_�g_�^he`gh�bf_lv�jZaju\h\�b�\�kemqZ_�bkihevah\Zgby�ijhf_`m-
lhqguo�de_ffgbdh\�bo�g_h[oh^bfh�ihf_sZlv�\�wdjZgbjh\Zggu_�f_lZeebq_kdb_�dhjh[db�^ey�WFK�

Ijbf_qZgb_��Djhf_�wd\bihl_gpbZevgh]h�\ukhdhqZklhlgh]h�aZa_fe_gby�ij_h[jZah\Zl_ey��^\b]Zl_ey�b�wdjZ-
gh\�dZ[_e_c��g_h[oh^bfh�ih^dexqblv�aZa_feyxsb_�ijh\h^Z��`_elh�a_e_gu_��gZ�khhl\_lkl\mxsb_�de_ffu�

ij_^mkfhlj_ggu_�^ey�wlh]h�gZ�dZ`^hf�mkljhckl\_�
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>hklmi�d�de_ffgbdZf�±�Kbeh\hc�de_ffgbd

>hklmi�d�de_ffgbdZf

>ey�^hklmiZ�d�de_ffgbdZf�g_h[oh^bfh�kgylv�djurdm��aZdj_ie_ggmx�^\mfy�\bglZfb�

JZkiheh`_gb_�de_ffgbdh\��gZ�gb`g_c�qZklb�ij_h[jZah\Zl_ey�

Ij_h[jZah\Zl_eb�h[hjm^h\Zgu�f_lZeebq_kdhc

ieZklbghc�k�hl\_jklbyfb��kgZ[`_ggufb�j_abgh\ufb�i_jnhjbjh\Zggufb�baheylhjZfb�^ey�ijhoh-
^Z�b�aZsblu�dZ[_e_c��GZ�wlb�ieZklbgu�fh]ml�[ulv�mklZgh\e_gu�f_lZeebq_kdb_�miehlgbl_eb�^ey

WFK�

Kbeh\u_�de_ffgbdb

OZjZdl_jbklbdb�de_ff

Altivar ATV-18
FZdkbfZevgh_�ih^kh_^bg_ggh_

k_q_gb_

Fhf_gl�aZly]b-
\Zgby

AWG ff
2

G⋅f
U09M2, U18M2 AWG14 2,5 1

U29M2, U41M2
U54M2, U72M2
U10N4, U29N4
U41N4, U54N4
U72N4

AWG10 4 1,2

U90M2, D12M2,
U90N4, D12N4

AWG9 10 2,4

D16N4, D23N4 AWG4 16 4

DATA ENT

1

2

����MijZ\e_gb_

����Kbeh\u_�de_ffu

����<bgl�^ey�ih^dexq_gby�aZa_feyxs_]h�ijh\h^Z

k_q_gb_f�����ff2 kh]eZkgh�(1��������lhdb

ml_qdb�gZ�a_fex�
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Kbeh\hc�de_ffgbd

GZagZq_gb_�de_ff

De_ffZ GZagZq_gb_ >ey

ATV-18
L1
L2 Kbeh\h_�iblZgb_

<k_�lbiu

L3 ij_h[jZah\Zl_ey Lhevdh���o�nZagu_

De_ffZ�aZa_fe_gby <k_�lbiu

G_�bkihevah\Zlv <k_�lbiu

PA
PB

Ih^dexq_gb_�lhjfhagh]h�kh-
ijhlb\e_gby

<k_�lbiu

U
V
W

Ih^dexq_gb_�^\b]Zl_ey
<k_�lbiu

De_ffZ

aZa_fe_gby

<k_�lbiu

JZkiheh`_gb_��de_ff

L1 L2 PA PB U V W $79�������nZagh_

L1 L2 L3 PA PB U V W $79�������o�nZagh_��djhf_�'��1��b�'��1�

PA PB      $79���'��1��b�'��1�

L1 L2 L3 U V W
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De_ffgbd�p_i_c�mijZ\e_gby

FZdkbfZevgh_�k_q_gb_�ih^kh_^bgy_fh]h�ijh\h^Z������ff2, AWG16.
Fhf_gl�aZly]b\Zgby������G⋅f
Dhgnb]mjZpby�ij_h[jZah\Zl_ey�khhl\_lkl\m_l�aZ\h^kdhc�gZkljhcd_�
De_ffu�mijZ\e_gby�]Zev\Zgbq_kdb�jZa\yaZgu�hl�kbeh\uo�de_ff�

De_ffZ GZagZq_gb_ OZjZdl_jbklbdb

SA
SC
SB

I_j_dexqZxsbc�dhglZdl�j_e_
[_ahiZkghklb��<dexqZ_lky�
dh]^Z�ij_h[jZah\Zl_ev�gZoh-
^blky�ih^�gZijy`_gb_f�[_a
g_bkijZ\ghklb�

DhffmlZpbhggZy�kihkh[ghklv�dhglZdlh\�
��fbgbfZevgZy����f:�ijb����<� 
- fZdkbfZevgZy��ijb�bg^mdlb\ghc�gZ]jmad_
(cos ϕ������/�5���fk�
0,3�:�ijb�����<�a�b�����:�ijb����<� 

+10
IblZgb_�^ey�aZ^Zxs_]h�ih-
l_gpbhf_ljZ
hl���^h����dHf

10�<�+0
+15% 10 f:�fZdkbfmf��k�aZsblhc�hl

aZfudZgby�

AI1 AZ^Zgb_�kdhjhklb�ih�gZijy`_-
gbx

:gZeh]h\uc�\oh^��������<��ihegh_�khijh-
lb\e_gb_����dHf

AI2

AIC

AZ^Zgb_�ih�gZijy`_gbx
beb
aZ^Zgb_�ih�lhdm�
kmffbjm_fh_�k�$,�

:gZeh]h\uc�\oh^��������<��ihegh_�khijh-
lb\e_gb_����dHf��beb
ZgZeh]h\uc�\oh^���±����f:��aZ\h^kdZy�gZ-
kljhcdZ���beb
4 – 20 f:��ihegh_�khijhlb\e_gb_�����Hf
$,��beb�$,&�fh`gh�i_j_gZagZqblv��G_�bk-
ihevamcl_�wlb�\oh^u�h^gh\j_f_ggh�

COM
H[sZy�de_ffZ�^ey�ZgZeh]h\uo
b�eh]bq_kdbo�\oh^h\
b�eh]bq_kdh]h�\uoh^Z

LI1
LI2

LI3
LI4

<jZs_gb_�\i_j_^
<jZs_gb_�gZaZ^

Nbdkbjh\Zggu_�mklZ\db�kdhjh-
klb

Eh]bq_kdb_�\oh^u��ihegh_�khijhlb\e_gb_
3,5 dHf
IblZgb_�����<��fZdkbfmf����<�

Khklhygb_����_keb�< 5�<��khklhygb_����_keb
>���<�
/,���/,���/,��fh]ml�[ulv�i_j_gZagZq_gu

+24 IblZgb_�eh]bq_kdbo�\oh^h\�b
\uoh^h\

+24�<��fZdkbfZevgh�����f:�k�aZsblhc�hl
aZfudZgby

LO+ IblZgb_�eh]bq_kdh]h�\uoh^Z
Ih^dexqblv�d�����<�\gmlj_gg_]h�bklhqgbdZ
beb�����<��fZdkbfmf����<��\g_rg_]h�bklhq-
gbdZ

LO AZ^ZggZy�kdhjhklv�^hklb]gmlZ

<uoh^�k�hldjuluf�dhee_dlhjhf��3/&�kh-
\f_klbfuc������<��fZdkbfZevgh����f:�ijb
iblZgbb�hl�\gmlj_gg_]h�bklhqgbdZ�beb����
f:�hl�\g_rg_]h�bklhqgbdZ�
/2�fh`gh�i_j_gZagZqblv�
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Ko_fZ�ih^dexq_gby

Ko_fZ�ih^dexq_gby�ijb�aZ\h^kdhc�gZkljhcd_
       ��nZagh_�iblZgb_

�������nZagh_�iblZgb_
��������������������������������������������������������������������������������������������������>jm]Zy�\hafh`ghklv

����������������������������������������������������������������������������������\g_rgbc�bklhqgbd����<�

������������Bklhqgbd����<

(1) K_l_\hc�^jhkk_ev�ih�\u[hjm�����beb���nZaguc��
(2) DhglZdlu�j_e_�[_ahiZkghklb�^ey�^bklZgpbhgghc�kb]gZebaZpbb�khklhygby�ij_h[jZah-

\Zl_ey�
(3) J_e_�beb�\oh^�J/&� ����<�
(4) +24�<��\gmlj_ggbc�bklhqgbd��Ijb�bkihevah\Zgbb�\g_rg_]h�bklhqgbdZ�����<�ih^kh_^b-

gbl_���<�bklhqgbdZ�gZ�de_ffm�KHF�b�g_�bkihevamcl_�de_ffm�����<�ij_h[jZah\Zl_ey.
Ijbf_qZgb_�� \k_� bg^mdlb\gu_�p_ib� �j_e_�� dZlmrdb� dhglZdlhjh\�� we_dljhdeZiZgu��� jZa-
f_s_ggu_� \[ebab�ij_h[jZah\Zl_ey�beb� \dexq_ggu_�gZ� lm�`_� k_lv��j_dhf_g^m_f�hkgZ-
klblv�ihf_ohih^Z\eyxsbfb�mkljhckl\Zfb�

<u[hj�dhfie_dlmxsbo�ba^_ebc

Kf��dZlZeh]�Altivar 18.

J_dhf_g^Zpbb�ih�fhglZ`m

Kbeh\h_�iblZgb_

Bkihevamcl_�k_q_gby�dZ[_e_c��hij_^_e_ggu_�ghjfZlb\Zfb�

Ij_h[jZah\Zl_ev� ^he`_g� [ulv� h[yaZl_evgh� aZa_fe_g� ^ey� lh]h�� qlh[u� khhl\_lkl\h\Zlv
ij_^ibkZgbyf�ih�[hevrbf�lhdZf�ml_qdb��k\ur_�����f:���G_�j_dhf_g^m_lky�bkihevah\Zlv
aZsblm�ij_h[jZah\Zl_ey�k�ihfhsvx�^bnn_j_gpbZevgh]h�\udexqZl_ey�ba�aZ�ihklhygguo
khklZ\eyxsbo��dhlhju_�fh]ml�]_g_jbjh\Zlvky�lhdZfb�ml_qdb�ij_h[jZah\Zl_ey�

Ijb�ih^dexq_gbb�g_kdhevdbo�ij_h[jZah\Zl_e_c�gZ�h^gm�b�lm�`_�k_lv�aZa_feycl_�dZ`^uc
ij_h[jZah\Zl_ev�hl^_evgh��<�kemqZ_�g_h[oh^bfhklb�j_dhf_g^m_f�bkihevah\Zlv�k_l_\u_
^jhkk_eb��kf��dZlZeh]��

Hl^_ebl_�kbeh\u_�dZ[_eb�hl�p_i_c�kb]gZeh\�gbadh]h�gZijy`_gby��^Zlqbdb��3/&��baf_jb-
l_evgh_�h[hjm^h\Zgb_��\b^_hZiiZjZlmjZ��l_e_nhg��
IblZgb_�p_i_c�mijZ\e_gby

Hl^_ebl_�p_ib�mijZ\e_gby�hl�kbeh\h]h�iblZgby��>ey�p_i_c�mijZ\e_gby�b�aZ^Zgby�kdhjh-
klb�bkihevamcl_�wdjZgbjh\Zggu_��kh�kdjmq_ggufb�`beZfb�dZ[_eb�k�^ebghc�kdjmldb�hl���
^h����ff��WdjZg�aZa_febl_�gZ�h[hbo�dhgpZo�dZ[_ey�

AZ^Zlqbd

lhjfhagh_
khijhlb\e_gb_
ih�\u[hjm
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Nmgdpbb�[_a�gZkljhcdb

J_e_�g_bkijZ\ghklb��jZa[ehdbjh\Zgb_

J_e_�g_bkijZ\ghklb�\dexqZ_lky�ijb�ih^Zq_�iblZgby�gZ�ij_h[jZah\Zl_ev�ijb�hlkmlkl\bb
g_bkijZ\ghklb�

JZa[ehdbjh\Zgb_�ij_h[jZah\Zl_ey��ihke_�g_bkijZ\ghklb�hkms_kl\ey_lky�
- hldexq_gb_f�iblZgby�^h�fhf_glZ�ihegh]h�ih]ZkZgby�^bkie_y�b�djZkgh]h�k\_lh^bh-

^Z�b�ih\lhjguf�\dexq_gb_f�iblZgby�
- Z\lhfZlbq_kdb�\�kemqZyo��hibkZgguo�\�nmgdpbb�©Z\lhfZlbq_kdbc�ih\lhjguc�imkdª�

 
 L_ieh\Zy�aZsblZ�ij_h[jZah\Zl_ey

 GZagZq_gb_�

 AZsblZ�k�ihfhsvx�l_jfbklhjZ��mklZgh\e_ggh]h�gZ�jZ^bZlhj_�

 Dhk\_ggZy�aZsblZ�ij_h[jZah\Zl_ey�iml_f�jZkq_lZ�,2t.

 >ZggZy�nmgdpby�h[_ki_qb\Z_l�aZsblm�ij_h[jZah\Zl_ey�ijb�h[uqghc�l_fi_jZlmj_�hdjm-
`Zxs_c�kj_^u�

 Lbibqgu_�agZq_gby�kjZ[Zlu\Zgby�aZsblu�

 ��lhd�^\b]Zl_ey� ������ghfbgZevgh]h�lhdZ�ij_h[jZah\Zl_ey����k_dmg^u�
 ��lhd�^\b]Zl_ey� ������ghfbgZevgh]h�lhdZ�ij_h[jZah\Zl_ey�����k_dmg^�

 ��lhd�^\b]Zl_ey�≤������ghfbgZevgh]h�lhdZ�ij_h[jZah\Zl_ey��g_�Zdlb\babjm_lky

 Ijb� qZklhl_� dhffmlZpbb� > 4 d=p� ijhbkoh^bl� Z\lhfZlbq_kdh_� kgb`_gb_� \ur_mdZaZgguo
\_ebqbg�b�mf_gvr_gb_�^himklbfh]h�agZq_gby�,2t.
 

HoeZ`^_gb_�ij_h[jZah\Zl_e_c

 <�fh^_eyo�kh�\kljh_gguf�\_glbeylhjhf��ihke_^gbc�Z\lhfZlbq_kdb�\dexqZ_lky�ijb�jZa-
[ehdbjh\Zgbb�ij_h[jZah\Zl_ey��aZ^Zgb_�gZijZ\e_gby�\jZs_gby�b�kdhjhklb���Ihke_�[eh-
dbjh\db�ij_h[jZah\Zl_ey�\_glbeylhj�\udexqZ_lky�q_j_a�g_kdhevdh�k_dmg^��kdhjhklv�^\b-
]Zl_ey�<�����=p�b�^bgZfbq_kdh_�lhjfh`_gb_�aZdhgq_gh��
 
 

 Ij_^mij_`^_gb_��Ijb�hldexq_gbb�ij_h[jZah\Zl_ey

 hl�k_lb jZkq_l�agZq_gby�,2W�\gh\v�gZqbgZ_lky�k�gmey�
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Dhgnb]mjbjm_fu_�nmgdpbb�eh]bq_kdbo�b�ZgZeh]h\uo�\oh^h\
 
 Eh]bq_kdb_�\oh^u
 
 •�/,���gZijZ\e_gb_�\jZs_gby�\i_j_^��G_evay�i_j_gZagZqblv�^ey�^jm]hc�nmgdpbb�
 

 Ijb�aZfudZgbb�dhglZdlZ�aZ^Z_lky�gZijZ\e_gb_�\jZs_-
gby�\i_j_^�

 
 
 
 
 •�/,���/,���/,���fh`gh�i_j_gZagZqblv�gZ�ke_^mxsb_�nmgdpbb�
 
- gZijZ\e_gb_�\jZs_gby�gZaZ^��gZagZq_gb_�r r S

 
 Ijb�aZfudZgbb�dhglZdlZ�aZ^Z_lky�gZijZ\e_gb_�\jZs_-
gby�gZaZ^��?keb�ijb�wlhf�aZfdgml�lZd`_��\oh^�/,���lh
ijbhjbl_l�hl^Z_lky�i_j\hfm�aZfdgmlhfm�dhglZdlm�

 
 
 
 
 
- ��kdhjhklb��gZagZq_gb_��J�6��

 
 

 JZahfdgmluc�dhglZdl��aZ^Zgb_� �L S P���ZgZeh]h\h_
 ���������������������������������������������������������������������aZ^Zgb_�
 AZfdgmluc�dhglZdl��aZ^Zgb_� �G�6�3.

 
 
 
 
- ��kdhjhklb��gZagZq_gb_�h^gh]h�\oh^Z�k��J�6����Z�^jm]h]h�k�J�6����gZagZq_gb_�lhevdh

J�6���g_\hafh`gh�

D��b�D��jZahfdgmlu: aZ^Zgb_� �L S P���ZgZeh]h\h_
������������������������������������������������������������������aZ^Zgb_�
D��aZfdgml��Z�D��jZahfdgml��aZ^Zgb_� �6 P 3 �gZkljhcdZ
mjh\gy���.

D��jZahfdgml��Z�D��aZfdgml��aZ^Zgb_� �S P 4 �gZkljhcdZ
mjh\gy���.

D��b�D��aZfdgmlu��aZ^Zgb_� �G�6�J�

LI1 +24

LI1 +24LI2
LI3
LI4

+24

LI1 +24LI2
LI3
LI4

+24

K1

+24+24LI2
LI3
LI4
(PS4)

K2

LI2
LI3
LI4
(PS2)
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Dhgnb]mjbjm_fu_�nmgdpbb�eh]bq_kdbo�b�ZgZeh]h\uo�\oh^h\

• J O G��ihrZ]h\Zy�jZ[hlZ��GZagZq_gb_�J O G

?keb�dhglZdl��aZfdgml�b��aZ^Zgh�gZijZ\e_gb_�\jZs_gby����lh�\j_fy
jZa]hgZ�lhjfh`_gby�[m^_l�khhl\_lkl\h\Zlv�����k�g_�aZ\bkbfh�hl�gZ-
kljh_d��A C C b d E C.
?keb� ij_h[jZah\Zl_ev� m`_� jZ[hlZ_l�� lh� ihke_� aZfudZgby� \oh^Z�
gZagZq_ggh]h�^ey�JOG�� l_fi�jZa]hgZ�lhjfh`_gby�[m^_l�khhl\_lkl-
\h\Zlv�mklZ\dZf�A C C b d E C.
FbgbfZevgh_�\j_fy�f_`^m�^\mfy�hi_jZpbyfb�J O G�jZ\gh�����k�

J O G

GZijZ\e_gb_
\jZs_gby

AZ^Zggh_�agZq_gb_
         AZ^Zgb_

   J O G                                    J O G                               J O G
                                                                     AZ^Zgb_
QZklhlZ
gZ�\uoh^_

Ijbf_qZgb_������\�j_`bf_�ihrZ]h\hc�jZ[hlu�Z\lhfZlbq_kdh_�lhjfh`_gb_�iml_f�ih^Zqb
ihklhyggh]h�lhdZ��^bgZfbq_kdh_�lhjfh`_gb_��bkdexqZ_lky�

����^bgZfbq_kdh_�lhjfh`_gb_��hkms_kl\ey_fh_�k�ihfhsvx�eh]bq_kdh]h
\oh^Z����bf__l�ijbhjbl_l�gZ^�ihrZ]h\hc�jZ[hlhc�J O G.

•�;ukljZy�hklZgh\dZ��gZagZq_gb_�F S t

Ijbf_qZgb_�� [ukljZy� hklZgh\dZ� Zdlb\babjm_lky� ijb
jZafudZgbb� dhglZdlZ� f_`^m� ���� <� b� khhl\_lkl\mxsbf
\oh^hf�

;ukljZy�hklZgh\dZ�k�l_fihf d E C����h]jZgbq_gguf�fbgbfZevgh�^himklbfuf�agZq_gb_f�
g_�\uau\Zxsbf�[ehdbjh\db�ih�g_bkijZ\ghklb�´qj_af_jgh_�lhjfh`_gb_´��Z\lhZ^ZilZpby
ijb�ij_\ur_gbb�\hafh`ghkl_c�lhjfh`_gby��
Ijbf_qZgb_�� ijb� [ukljhc� hklZgh\d_ Z\lhfZlbq_kdh_� beb� hkms_kl\ey_fh_� k� ihfhsvx
eh]bq_kdh]h�\oh^Z�^bgZfbq_kdh_�lhjfh`_gb_�bkdexqZ_lky�

•�>bgZfbq_kdh_�lhjfh`_gb_��gZagZq_gb_�d C I

Ijbf_qZgb_��^bgZfbq_kdh_�lhjfh`_gb_�Zdlb\babjm_lky
ijb�aZfudZgbb�dhglZdlZ�f_`^m�����<�b�hhl\_lkl\mxsbf
\oh^hf�

Lhjfhaghc�lhd� �jZ\_g�ghfbgZevghfm�lhdm�ij_h[jZah\Zl_ey�\�l_q_gb_���k��Ihke_���k�lhd
h]jZgbq_g�����fZdkbfZevgh]h�agZq_gby�,WK�^\b]Zl_ey�
Ijbf_qZgb_��1 – Z\lhfZlbq_kdbc�j_`bf�^bgZfbq_kdh]h�lhjfh`_gby�hklZ_lky�Zdlb\guf�

_keb�nmgdpby�d C I�Zdlb\babjh\ZgZ;
���nmgdpby�[ukljhc�hklZgh\db�bf__l�ijbhjbl_l�gZ^�^bgZfbq_kdbf�lhjfh-

`_gb_f�

LI1 +24LI2
LI3
LI4

+24

LI2
LI3
LI4

+24+24

LI1 +24LI2
LI3
LI4

+24
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Dhgnb]mjbjm_fu_�nmgdpbb�eh]bq_kdbo�b�ZgZeh]h\uo�\oh^h\

:gZeh]h\u_�\oh^u

>hihegbl_evguc�ZgZeh]h\uc�\oh^�fh`_l�bkihevah\Zlvky�

- ih�gZijy`_gbx��\oh^�$,��
- ih�lhdm��\oh^�$,&��

 
 b�fh`_l�[ulv�gZagZq_g�^ey�
 
- kmffbjh\Zgby�k�$,��
- h[jZlghc�k\yab�IB�j_]meylhjZ�

 
 Kmffbjm_fuc�\oh^�k�$,����gZagZq_gb_�S A I
 
 AI1  ���AZ^Zgb_
 0; +10�<
 :,�
 0; +10�<
 beb
 AIC
 0; 20 f:�beb�������f:
 
 
 H[jZlgZy�k\yav�IB�j_]meylhjZ���gZagZq_gb_�P I F
 
 LZdh_� gZagZq_gb_� Z\lhfZlbq_kdb� dhgnb]mjbjm_l� \oh^� $,�� \� dZq_kl\_� aZ^Zxs_]h� \oh^Z
IB�j_]meylhjZ�
 
 
        P I
 
 AI1             AZ^Zgb_
 0; +10�<
 :,�
 0; +10�<
 beb      r P G r I G
 AIC    0.01 ÷ 100                 0.01 ÷ 100 x (1/S)
 0; 20 f:�beb�������f:
 
 
 GZkljh_qgu_�iZjZf_lju��r P G, r  I G�b�F b S hlghkylky�d�mjh\gx���
 
 ��aZ^Zgb_�$,&��\u[hj���±����f:�beb���±����f:�

 
 Ijbf_qZgb_��nmgdpby� IB�j_]meylhjZ� g_kh\f_klbfZ� k� g_dhlhjufb�nmgdpbyfb� eh]bq_-
kdbo�\oh^h\�
 ��nbdkbjh\Zggu_�mklZ\db�kdhjhklb����beb����
 ��ihrZ]h\Zy�jZ[hlZ���J O G ).
 

+

+

x F b S
(0,1 … 100)
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LZ[ebpZ�kh\f_klbfhklb�nmgdpbc
 
 <u[hj�ijbdeZ^guo�nmgdpbc�h]jZgbq_g�g_kh\f_klbfhklvx�g_dhlhjuo�ba�gbo�f_`^m�kh[hc�
Nmgdpbb��dhlhju_�g_�ijb\_^_gu�\�ke_^mxs_c�lZ[ebp_��\aZbfgh�kh\f_klbfu�
 
 

 >
b
g
Z
f
b
q
_
k
dh
_
�l
h
j
f
h
`
_
g
b
_
�k

h
k
lZ

g
h
\
dh
c

 K
m
f
f
b
j
h
\
Z
g
b
_
�a
Z
^
Z
g
b
c

 I
B
�j
_
]m
e
y
lh

j

 G
Z
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j
Z
\
e
_
g
b
_
�\
j
Z
s
_
g
b
y
�\
i
_

-
j
_
^

 G
Z
i
j
Z
\
e
_
g
b
_
�\
j
Z
s
_
g
b
y
�g
Z

-
aZ

^

 >
b
g
Z
f
b
q
_
k
dh
_
�l
h
j
f
h
`
_
g
b
_
�k

i
h
f
h
s
v
x
�e
h
]b
q
_
k
dh
]h
�\
o
h
^
Z

 ;
u
k
lj

Z
y
�h
k
lZ

g
h
\
dZ

 I
h
r
Z
]h
\
Z
y
�j
Z
[
h
lZ

 N
b
dk
b
j
h
\
Z
g
g
u
_
�m
k
lZ

\
db
�k
dh

-
j
h
k
lb

 >bgZfbq_kdh_�lhjfh`_gb_�k
hklZgh\dhc

      
 ↑  ↑  

 Kmffbjh\Zgb_�aZ^Zgbc   
 •       

 IB�j_]meylhj  
 •      

 •  •
 GZijZ\e_gb_�\jZs_gby
 \i_j_^

    
  ←  ↑  

 ↑   

 GZijZ\e_gb_�\jZs_gby�gZ-
aZ^

   
 ←   ↑   

 ↑   

 >bgZfbq_kdh_�lhjfh`_gb_�k
ihfhsvx�eh]bq_kdh]h�\oh^Z

       

 ↑

 
 ←

 

 ;ukljZy�hklZgh\dZ
 ←     

 ←  
 ←  

 IhrZ]h\Zy�jZ[hlZ  ←   •     ↑   

 Nbdkbjh\Zggu_�mklZ\db�kdh-
jhklb

  
 •    

 ↑   

 
 •  G_kh\f_klbfu_�nmgdpbb

  Kh\f_klbfu_�nmgdpbb

  [_a�agZq_gby
 
 Ijbhjbl_lghklv�nmgdpbc��g_evay�bkihevah\Zlv�h^gh\j_f_ggh�
 

 ←  Nmgdpby��h[hagZq_ggZy�klj_edhc��bf__l�ijbhjbl_l�gZ^�^jm]hc�

 ↑  

 ←   ↑  Nmgdpby��dhlhjZy�Zdlb\babjh\ZgZ�i_j\hc��bf__l�ijbhjbl_l�

 
 NmgdpbhgZevgu_�\hafh`ghklb�h]jZgbqb\Zxlky�lZd`_�dhebq_kl\hf�dhgnb]mjbjm_fuo�eh-
]bq_kdbo�\oh^h\������Nmgdpbb��bkihevamxsb_�i_j_gZagZqZ_fu_�eh]bq_kdb_�\oh^u�
 
 ��h^bg�\oh^�^ey�dZ`^hc�ba�ke_^mxsbo�nmgdpbc�
 � �\jZs_gb_�gZaZ^�� �^bgZfbq_kdh_�lhjfh`_gb_��[ukljZy�hklZgh\dZ��ihrZ]h\Zy�jZ[hlZ���
nbdkbjh\Zggu_�mklZ\db�kdhjhklb�

 
 ��>\Z�\oh^Z�^ey�nmgdpbb�

 ���nbdkbjh\Zggu_�mklZ\db�kdhjhklb�
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<\h^�\�wdkiemZlZpbx
 
 Ij_h[jZah\Zl_ev�$OWLYDU�bf__l�aZ\h^kdmx�gZkljhcdm��hl\_qZxsmx�gZb[he__�qZklhfm�bk-
ihevah\Zgbx�

- ijbf_g_gby�k�ihklhygguf�fhf_glhf�
 
Ij_^\Zjbl_evgu_�gZkljhcdb

- <bamZebaZpby��ij_h[jZah\Zl_ev�]hlh\��\�g_jZ[hq_f�khklhygbb���\uoh^gZy�qZklhlZ��\�jZ[h-
q_f�khklhygbb��

- K_lv�����=p�
- GZijy`_gb_�^\b]Zl_ey������<�beb�����<�\�aZ\bkbfhklb�hl�lbiZ�
- <j_fy�jZa]hgZ�lhjfh`_gby����k�
- Gb`gyy�kdhjhklv����=p������<_jogyy�kdhjhklv�����=p�
- Mkbe_gb_�dhglmjZ�kdhjhklb��klZg^Zjlgh_�
- L_ieh\hc�lhd�^\b]Zl_ey� �ghfbgZevghfm�lhdm�ij_h[jZah\Zl_ey�
- Lhjfhaghc�lhd�ijb�^bgZfbq_kdhf�lhjfh`_gbb� �����ghfbgZevgh]h�lhdZ�ij_h[jZah\Zl_ey�\

l_q_gb_���k�
- JZ[hlZ�k�ihklhygguf�fhf_glhf�k�\_dlhjguf�mijZ\e_gb_f�ihlhdZ�[_a�^ZlqbdZ�
- Eh]bq_kdb_�\oh^u�

��gZijZ\e_gby�\jZs_gby��/,���/,���
��nbdkbjh\Zggu_�mklZ\db�kdhjhklb��/,���/,������=p����=p�����=p�����=p�

- :gZeh]h\u_�\oh^u�
$,���aZ^Zgb_�kdhjhklb��������<�
$,����������<��beb�$,&���������f:���kmffbjm_fu_�c AI1.

- Eh]bq_kdb_�\uoh^u�
/2��^hklb`_gb_�aZ^Zgghc�kdhjhklb�

- :\lhfZlbq_kdZy�Z^ZilZpby�l_fiZ�aZf_^e_gby�ijb�qj_af_jghf�lhjfh`_gbb�
- QZklhlZ�fh^meypbb���d=p�

 ?keb� \ur_mdZaZggu_� agZq_gby� khhl\_lkl\mxl� ijbf_g_gbx�� lh� ij_h[jZah\Zl_ev� fh`_l
bkihevah\Zlvky�[_a�baf_g_gby�gZkljh_d�

 Ijb�ih^Zq_�kbeh\h]h�iblZgby�k�ihfhsvx�dhglZdlhjZ:

 

 

 

 

 Ihevah\Zl_evkdb_�gZkljhcdb�b�jZkrbj_gb_�nmgdpbhgZevguo�\hafh`ghkl_c

 <�kemqZ_�g_h[oh^bfhklb�fh`gh�baf_gblv�gZkljhcdb�b�jZkrbjblv�nmgdpbhgZevgu_�\ha-
fh`ghklb��bkihevamy�^bkie_c�k�deZ\bZlmjhc��Ih^jh[gh_�hibkZgb_�wlhc�ijhp_^mju�ijb-
\_^_gh�gb`_��Bf_xlky�^\Z�b_jZjobq_kdbo�mjh\gy�^hklmiZ�
- mjh\_gv����gZkljhcdZ��[Zah\Zy�dhgnb]mjZpby��
- mjh\_gv����jZkrbj_gb_�nmgdpbhgZevguo�\hafh`ghkl_c�

 <�kemqZ_�g_h[oh^bfhklb�fh`gh�e_]dh�\ha\jZlblvky�d�aZ\h^kdhc�gZkljhcd_�

 Kms_kl\m_l�ljb�lbiZ�iZjZf_ljh\�
- \bamZebaZpbb��hlh[jZ`Zxsb_�jZ[hqb_�iZjZf_lju�
- gZkljhcdb��baf_gy_fu_�\�ijhp_kk_�jZ[hlu�b�ijb�hklZgh\e_gghf�^\b]Zl_e_�
- dhgnb]mjZpbb��baf_gy_fu_�lhevdh�ijb�hdhgqZl_evghc�hklZgh\d_��<�ijhp_kk_����jZ-

[hlu�bo�fh`gh�hlh[jZ`Zlv�

 ��ba[_]Zcl_�qZklh]h�bkihevah\Zgby�dhglZdlhjZ�DF1 �ijb\h^ys_]h�d�ij_`^_\j_f_g-
ghfm� klZj_gbx� dhg^_gkZlhjZ��� ^ey� mijZ\e_gby� ij_h[jZah\Zl_e_f� bkihevamcl_

\oh^u�/,��÷ LI4,
 ��ijb�^ebl_evghklb�pbdeh\�<����k��wlb�mdZaZgby�y\eyxlky�h[yaZl_evgufb��\�ijh-
lb\ghf�kemqZ_�kms_kl\m_l�hiZkghklv�ih\j_`^_gby�khijhlb\e_gby�aZjy^db�dhg^_gkZlh-
jh\�nbevljZ�

��m^hklh\_jvl_kv��g_�ij_^klZ\ey_l�eb�hiZkghklb�^ey�i_jkhgZeZ�beb
h[hjm^h\Zgby�baf_g_gb_�gZkljh_d�\�ijhp_kk_�jZ[hlu��J_dhf_g^m_f
ijhba\h^blv�gZkljhcdm�ijb�hklZgh\e_gghf�^\b]Zl_e_�
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<\h^�\�wdkiemZlZpbx
 
<kljh_gguc�l_jfbgZe

 
 GZagZq_gb_�deZ\br�b�^bkie_y

 
 
 
 GhjfZevgh_�hlh[jZ`_gb_�[_a�g_bkijZ\ghklb�b�ihke_�\\h^Z�\�wdkiemZlZpbx�
 
- I n / t  ���Ihke_^h\Zl_evghklv�bgbpbbjh\Zgby�
- r d Y�����Ij_h[jZah\Zl_ev�]hlh\�
- 4 3. 0 ���Hlh[jZ`_gb_�aZ^Zgghc�qZklhlu�
- d c b  :  Ijhp_kk�^bgZfbq_kdh]h�lhjfh`_gby�
- r t r Y����:dlb\baZpby�Z\lhfZlbq_kdh]h�ih\lhjgh]h�imkdZ�

Bkihevah\Zgb_�\kljh_ggh]h�l_jfbgZeZ

IjhdjmldZ�iZjZf_ljh\:
▼▼ ihke_^mxsbc�iZjZf_lj���▲▲ �ij_^u^msbc�iZjZf_lj�

Hlh[jZ`_gb_�agZq_gby�iZjZf_ljZ��_]h�khklhygby�beb�gZagZq_gby�
deZ\brZ�'$7$�

Baf_g_gb_�agZq_gby��khklhygby�beb�gZagZq_gby��deZ\brb  ▼▼, ▲▲.

Lhevdh�gZ`Zlb_f�gZ�deZ\brb�▼▼�beb��▲▲�g_evay�khojZgblv�\u[hj�

AZibkv��khojZg_gb_�hlh[jZ`_ggh]h�\u[hjZ��deZ\brZ�(17�
Ijb�aZibkb�\�iZfylv�^bkie_c�fb]Z_l�

<ha\jZl�d�iZjZf_ljZf��deZ\brZ�'$7$�

 DjZkguc�k\_lh^bh^�
 iblZgb_�\dexq_gh
 �gZijy`_gb_ ijhf_`mlhq-
gh]h a\_gZ ihklhyggh]h
lhdZ�
 
 
 
 
 
 
 <ha\jZl�d�ij_^u^ms_fm
 iZjZf_ljm�beb�m\_ebq_gb_
 _]h�agZq_gby
 I_j_oh^�d�ihke_^mxs_fm
 iZjZf_ljm�beb�mf_gvr_-
gb_�_]h�agZq_gby

 4 k_fbk_]f_glguo
 bg^bdZlhjZ
 
 
 
 
 
 AZibkv�iZjZf_ljZ
 beb�hlh[jZ`Z_fh_
agZq_gb_
 I_j_oh^�hl�lbiZ�iZ-
jZf_ljZ�d�_]h�qbkeh-
\hfm�agZq_gbx
 b�gZh[hjhl
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<\h^�\�wdkiemZlZpbx

Bkihevah\Zgb_�\kljh_ggh]h�l_jfbgZeZ

Ijbf_j����gZkljhcdZ�l_fiZ�jZa]hgZ�lhjfh`_gby

���fb]Zgb_�

���fb]Zgb_�

���fb]Zgb_�

Ijbf_j����^hklmi�d�iZjZf_ljZf�\lhjh]h�mjh\gy

Ijbf_j����dhgnb]mjZpby�eh]bq_kdh]h�\uoh^Z

^hklmi�d�mjh\gx��

b�l�^�

b�l�^�

b�l�^�
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<\h^�\�wdkiemZlZpbx

B_jZjobq_kdbc�^hklmi�d�iZjZf_ljZf

Hlh[jZ`_gb_ Dhgnb]mjZpby��baf_gy_fZy�lhevdh�ijb�hklZgh\-
d_

GZkljhcdZ�iZjZf_ljh\�ijb�hklZgh\d_��b
\h�\j_fy�jZ[hlu

∗ IZjZf_lj�hlh[jZ`Z_lky�lhevdh�\�lhf�kemqZ_��_keb�kdhgnb]mjbjh\ZgZ�khhl\_lkl\mxsZy�nmgdpby

gZqZevgh_�khklhy-
gb_��ghjfZevgh_
hlh[jZ`_gb_�

beb

IZjZf_lju�mjh\gy�� IZjZf_lju�mjh\gy��

GZkljhcdb JZkrbj_gb_�nmgdpbc

>hklmi� d
mjh\gx��
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<\h^�\�wdkiemZlZpbx

GZkljhcdZ�ij_h[jZah\Zl_ey��iZjZf_lju�mjh\gy���

Dh^ Nmgdpby AZ\h^kdZy
gZkljhcdZ

FZdkbf�
agZq_gb_

Fbgbf�
agZq_gb_

?^�
baf�

Fbgbf�
jZaj_r_�

gb_

Lbi

r d Y Ij_h[jZah\Zl_ev�]hlh\ Hlh[j�

F r H
L C r
r F r

U L n

AZ^ZggZy�qZklhlZ������<u[hj�iZjZ�
Lhd�^\b]Zl_ey������������f_ljZ��hlh[jZ�
QZklhlZ�gZ�\uoh^_����`Z_fh]h�ijb�
GZijy`_gb_�k_lb�������jZ[hl_����

F r H =p
:
=p
<

0,1
0,1
0,1
1

Hlh[j�
Hlh[j�
Hlh[j�
Hlh[j�

b F r GhfbgZevgZy�qZklhlZ��<u[_jbl_
jZ\ghc�qZklhl_�k_lb�

5 0 6 0 5 0 =p Dhgnb�
]mjZp�

AgZq_gb_�b F r��gZkljZb\Z_l�ke_^mxsb_�agZq_gby�ghfbgZevghc�qZklhlu�b�gZijy`_gby�^ey�^\b]Z-
l_ey�
:79��«F�������b F r = 50: 230�<����=p

                     - b F r = 60: 230�<����=p
:79��«1�������b F r = 50: 400�<����=p
                       - b F r = 60: 460�<����=p
Wlb�ij_^\Zjbl_evgu_�gZkljhcdb��fh`gh�baf_gylv�\�iZjZf_ljZo���]h�mjh\gy�

A C C
d E C

Ebg_cgh_�mkdhj_gb_
Ebg_cgh_�aZf_^e_gb_
Ijb\_^_ggu_�agZq_gby�khhl\_lkl-
\mxl�ghfbgZevghc�qZklhl_�

3.0
3.0

3 6 0 0
3 6 0 0

0. 1
0. 1

k
k

����beb��
����beb��

(0,1÷999,9
aZl_f

1000 ÷
3600)

GZklj�
GZklj�

Ijbf_j��\j_fy�jZa]hgZ����k���_keb�b F r = ���=p��gm`gh���k�^ey
���������������baf_g_gby�qZklhlu�gZ����=p�
���������������\j_fy�jZa]hgZ����k���_keb�b F r = ���=p��gm`gh���k�^ey
 �baf_g_gby�qZklhlu�gZ����=p�

L S  P
H S P

Gb`gyy�kdhjhklv
<_jogyy�kdhjhklv��m[_^bl_kv�
qlh�aZ^Zggh_�agZq_gb_�khhl\_lkl-
\m_l�bkihevam_fhfm�^\b]Zl_ex�

0
5 0

= H S P
= t F r

(2)

0
= L S P

=p
=p

0,1
0,1

GZklj�
GZklj�

F L G Mkbe_gb_�dhglmjZ�j_]mebjh\Zgby
qZklhlu�aZ\bkbl�hl�fhf_glZ�bg_j-
pbb�b�fhf_glZ�khijhlb\e_gby
gZ]jmadb�

3 3 1 0 0 0 1 GZklj�

��f_oZgbafu�k�[hevrhc�bg_jpbhgghklvx�beb�[hevrbf�fhf_glhf�khijhlb\e_gby��mf_gvrZcl_
ihkl_i_ggh�hl����^h���
��f_oZgbafu�k�[ukljufb�jZ[hqbfb�pbdeZfb��k�fZehc�bg_jpbhgghklvx�beb�g_[hevrbf�fhf_glhf
khijhlb\e_gby��m\_ebqb\Zcl_�ihkl_i_ggh�hl����^h������Kebrdhf�[hevrh_�agZq_gb_�fh`_l�ijb-
\_klb�d�g_mklhcqb\hklb�ijb\h^Z�

I t H L_ieh\Zy�aZsblZ�^\b]Zl_ey����
GZkljhcl_�I t H , jZ\guf�ghfb-
gZevghfm�lhdm�^\b]Zl_ey�

IN
(3)

1,15 IN
(3)

0,5 IN
(3)

A 0,1 GZklj�

L_ieh\mx�aZsblm�fh`gh�aZ[ehdbjh\Zlv�aZ^Zgb_f�fZdkbfZevgh�\hafh`gh]h�agZq_gby I t H.

(1) L C r, r F r  b�U L n g_�fh]ml�[ulv�khojZg_gu�k�ihfhsvx�deZ\brb�(17��gh�fh]ml�hlh-
[jZ`Zlvky�\j_f_ggh�\iehlv�^h�hklZgh\db�beb�i_j_oh^Z�d�ke_^mxs_fm�iZjZf_ljm�

(2) t F r  y\ey_lky�iZjZf_ljhf�mjh\gy����gZkljZb\Z_fuf�hl����^h�����=p��k�ij_^\Zjb-
l_evghc�gZkljhcdhc����=p��>ey�H S P > 60 =p�ij_`^_�\k_]h�gm`gh�baf_gblv�gZ-
kljhcdm�iZjZf_ljZ�t F r >����=p��mjh\_gv����

(3) IN  �mklZgh\b\rbcky�lhd�gZ�\uoh^_�ij_h[jZah\Zl_ey�
(4) Ij_^mij_`^_gb_�

���� \� kemqZ_� iZjZee_evgh]h� ih^dexq_gby� g_kdhevdbo� ^\b]Zl_e_c� d
h^ghfm�ij_h[jZah\Zl_ex��g_h[oh^bfh�dZ`^uc�ba�gbo�h[hjm^h\Zlv
l_ieh\hc�aZsblhc�^ey�bkdexq_gby�jbkdZ�g_ijZ\bevgh]h�jZkij_^_-
e_gby�gZ]jmadb�
 �� ijb� hldexq_gbb� gZijy`_gby� ij_h[jZah\Zl_ey� agZq_gb_� ,2W� mklZ-
gZ\eb\Z_lky�gZ�ghev�
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<\h^�\�wdkiemZlZpbx
 
 GZkljhcdZ�ij_h[jZah\Zl_ey��iZjZf_lju�mjh\gy���
 
 Dh^ Nmgdpby AZ\h^kdZy

gZkljhcdZ
FZdkbf�
agZq_gb_

Fbgbf�
agZq_gb_

?^�
baf�

Fbgbf�
jZaj_r_�

gb_

Lbi

  J P F  Bkdexq_gb_�djblbq_kdhc
 qZklhlu��\uau\Zxs_c

 0  H S P  0  =p  0,1  GZklj�

   f_oZgbq_kdbc�j_ahgZgk��\hafh`ghklv�aZij_lZ�^ebl_evghc�jZ[hlu�\�hdg_�rbjbghc���=p��\u[b-
jZ_fhf�\�jZ[hq_f�^bZiZahg_�j_]mebjh\Zgby�kdhjhklb����������������f
 AZ\h^kdZy�gZkljhcdZ�gZ���^_eZ_l    J P F           ��=p
 wlm�nmgdpbx�g_�Zdlb\ghc�
 
 �����������������������������������������������������������������������������������������������������������������������������������������������AZ^Zgb_

  I d�K  Lhd�Z\lhfZlbq_kdh]h��^bgZfbq_-
kdh]h�lhjfh`_gby�ijb�hklZgh\d_

 0,75 IN
 (1)

 IN
 (1)

 0,25   I t H  A  0,1  GZklj�

  t d�K  <j_fy�Z\lhfZlbq_kdh]h��^bgZfb-
q_kdh]h�lhjfh`_gby�ijb�hklZ-
gh\d_

 0,5  25,5  0  k
 

 0,1  GZklj�
 

   GZkljhcdZ�gZ�0�bkdexqZ_l�^bgZfbq_kdh_�lhjfh`_gb_��AZ^Zgb_������^_eZ_l�_]h�ihklhygguf�����
  U F r  IZjZf_lj��hilbfbabjmxsbc

fhf_gl�gZ�kZfuo�gbadbo�kdhjh-
klyo

 2 0  1 0 0  0   1  GZklj�

 ∗  S P 3  ��y�nbdkbjh\ZggZy�mklZ\dZ�kdh-
jhklb

 5  H S P  L S P  =p  0,1  GZklj�

 ∗  S P 4  ��y�nbdkbjh\ZggZy�mklZ\dZ�kdh-
jhklb

 2 5  H S P  L S P  =p  0,1  GZklj�

 ∗  J O G  AZ^Zgb_�^ey�ihrZ]h\hc�jZ[hlu  1 0  1 0  0  =p  0,1  GZklj�
 ∗  F d t  Ihjh]�qZklhlu��k\yaZgguc�k  0  H S P  L S P  =p  0,1  GZklj�
   nmgdpb_c�©^hklb`_gb_�ihjh]h\hc�qZklhluª�eh]bq_kdh]h�\uoh^Z�LO��Wlhl�ihjh]�\dexqZ_l�]bk-

l_j_abk�Zglb[b_gbc�\�����=p�

 ∗  R P G  Dhwnnbpb_gl�ijhihjpbhgZevghc
qZklb�IB�j_]meylhjZ

 1  1 0 0. 0  0. 0 1   0. 0 1  GZklj�

 ∗  R I G  Dhwnnbpb_gl�bgl_]jZevghc
qZklb�IB�j_]meylhjZ

 1  1 0 0. 0  0. 0 1  ��k  0. 0 1  GZklj�

 ∗  F b S  Dhwnnbpb_gl�mfgh`_gby�h[jZl-
ghc�k\yab�IB�j_]meylhjZ��k\y-
aZgguc�k�ZgZeh]h\ufb�\oh^Zfb
$,&�beb�$,��

 1  1 0 0. 0  0. 1   0. 1  GZklj�

  F  L  t  Hlh[jZ`_gb_�dh^Z�ihke_^g_c
g_bkijZ\ghklb�iml_f��gZ`Zlby
 deZ\brb�'$7$�

      Hlh[j�

   Ijb�hlkmlkl\bb�g_bkijZ\ghklb�gZ�^bkie__�hlh[jZ`Z_lky���n E r r.
  L 2 A  >hklmi�d�iZjZf_ljZf��mjh\gy��  n o  Y E S  n o    Dhg�

 Nb]mj�
   g_l���n o  →��ke_^mxsbc�dh^�[m^_l�r d Y�ijb�gZ`Zlbb�deZ\brb�▼

 ̂ Z : Y E S  →��ke_^mxsbc�dh^�[m^_l�i_j\uf�iZjZf_ljhf�mjh\gy���ijb�gZ`Zlbb��deZ\brb�▼

 
(1) IN  �mklZgh\b\rbcky�lhd�gZ�\uoh^_�ij_h[jZah\Zl_ey�

(2) Ij_^mij_`^_gb_��iZjZf_lju�dhgnb]mjZpbb�g_evay�baf_gblv�\�oh^_�lhjfh`_gby��Ijb
g_h[oh^bfhklb�ihklhyggh]h�^bgZfbq_kdh]h�lhjfh`_gby�aZ^Zcl_������k�ijb�ihke_^g_c
hi_jZpbb�

∗����>Zggu_�iZjZf_lju�hlh[jZ`Zxlky�lhevdh�ijb�\u[hj_�khhl\_lkl\mxsbo�nmgdpbc�
������Ijbf_j��S P 3 b S P 4 ihy\eyxlky�lhevdh�ijb�aZ\h^kdhc�gZkljhcd_�
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<\h^�\�wdkiemZlZpbx

JZkrbj_gb_�nmgdpbhgZevguo�\hafh`ghkl_c��iZjZf_lju�mjh\gy���

Dh^ Nmgdpby AZ\h^kdZy
gZkljhcdZ

FZdkbf�
agZq_gb_

Fbgbf�
agZq_gb_

?^�
baf�

Fbgbf�
jZaj_r_�

gb_

Lbi

U F t <u[hj�lbiZ�aZdhgZ�gZijy`_-
gb_�qZklhlZ��8�f

n n L d L Dhg�±
nb]mj�

- L���ihklhygguc�fhf_gl�^ey��iZjZee_evgh�\dexq_gguo�beb�ki_pbZevguo�^\b]Zl_e_c
- P���i_j_f_gguc�fhf_gl
- n���\_dlhjgh_�mijZ\e_gb_�[_a�h[jZlghc�k\yab�^ey�ijbf_g_gbc�k�ihklhygguf�fhf_glhf
- n L d���wdhghfbqguc�j_`bf�wdkiemZlZpbb�^ey�ijbf_g_gbc�k�i_j_f_gguf�fhf_glhf

 t U n  :\lhfZlbq_kdZy�gZkljhcdZ�
 :dlb\gZ�lhevdh�^ey�8�f:
 n  b��n L d:

 n o  Y E S  n o    Dhg�
 nb]mj�

 - n o���g_l��aZ\h^kdb_�iZjZf_lju�^ey�klZg^Zjlguo�^\b]Zl_e_c�FWD�
- d o n E���Z\lhfZlbq_kdZy�gZkljhcdZ�m`_�\uiheg_gZ���bkihevah\Zgb_�iZjZf_ljh\�Z\lhfZlb-

q_kdhc�gZkljhcdb�hkms_kl\e_gh
- Y E S���aZimkd�ijhp_kkZ�Z\lhfZlbq_kdhc�gZkljhcdb�

 Ihke_�hdhgqZgby�gZkljhcdb�hlh[jZ`Z_lky�r d Y.�Ijb�\ha\jZl_�d� t U n  hlh[jZ`Z_lky�d o n E.�Ijb
ihy\e_gbb�g_bkijZ\ghklb� t n F�� � k\yaZgghc� k�g_khhl\_lkl\b_f�^\b]Zl_ey��bkihevamcl_� aZdhgu�L
beb P.

 U n S  GhfbgZevgh_�gZijy`_gb_�^\b]Z-
l_ey��<\_^bl_�agZq_gb_��mdZaZggh_
gZ�sbld_�^\b]Zl_ey�

      Dhg�
 nb]mj�

  FZdkbfZevgZy��fbgbfZevgZy�b�aZ\h^kdZy�gZkljhcdb�aZ\bkyl�hl�lbiZ�ij_h[jZah\Zl_ey�b�iZjZf_ljZ
b F r �mjh\_gv���

  ATV18…M2.  2 3 0  2 4 0  2 0 0  <  1  
  ATV18…N4. b F r = 5 0  4 0 0  4 6 0  3 8 0  <  1  
  ATV18…N4. b F r = 5 0  4 6 0  4 6 0  3 8 0  <  1  

 F r  S  GhfbgZevgZy�qZklhlZ�^\b]Zl_ey
 <\_^bl_�agZq_gb_��mdZaZggh_�gZ
sbld_�^\b]Zl_ey��?keb�hgh

 b F r  3 2 0  4 0  =p
 

 0. 1
 

 Dhg�
 nb]mj�

  hlebqZ_lky�hl�qZklhlu�k_lb��lh�gZkljhcl_�F�ihfhsvx�iZjZf_ljZ�b F r.
 t  F r  FZdkbfZevgZy�qZklhlZ�gZ�\uoh^_  6 0  3 2 0  4 0  =p  0. 1

 
 Dhg�
 nb]mj�

  b  r A  :\lhfZlbq_kdZy�Z^ZilZpby
 l_fiZ�aZf_^e_gby��_keb

 Y E S  Y E S  n o    Dhg�
 nb]mj�

  \u[jZggh_�agZq_gb_�ijb\h^bl�d�i_j_gZijy`_gbx�ijb�lhjfh`_gbb�
 WlZ�nmgdpby�ij_^hl\jZsZ_l�[ehdbjh\dm�ijb�g_bkijZ\ghklb�0 b F.
 Y E S���nmgdpby�Zdlb\babjh\ZgZ��n o���nmgdpby�g_�Zdlb\babjh\ZgZ�
 >ZggZy�nmgdpby�fh`_l�[ulv�g_kh\f_klbfhc�k�ihabpbhgbjh\Zgb_f�ijb�aZf_^e_gbb�b�ijb�bkihev-
ah\Zgbb�lhjfhagh]h�khijhlb\e_gby�

 S L P  Dhfi_gkZpby�kdhev`_gby�
 Wlhl�iZjZf_lj�^hklmi_g�lhevdh
ijb�\u[hj_�aZdhgZ�U F t lbiZ�n.

 (1)  5  0  =p  0. 1  Dhg�
 nb]mj�

  AgZq_gb_�\�=p�khhl\_lkl\m_l�kdhev`_gbx�ijb�ghfbgZevghf�fhf_gl_�
 
 ������AZ\h^kdZy�gZkljhcdZ�aZ\bkbl�hl�lbiZ�ij_h[jZah\Zl_ey�
 
 
 
 
 
 
 
 
 
 
 

 



6
26

<\h^�\�wdkiemZlZpbx

JZkrbj_gb_�nmgdpbhgZevguo�\hafh`ghkl_c��iZjZf_lju�mjh\gy���
 
Dh^ Nmgdpby AZ\h^kdZy

gZkljhcdZ
FZdkbf�
agZq_gb_

Fbgbf�
agZq_gb_

?^�
baf�

Fbgbf�
jZaj_r_�

gb_

Lbi

 t L S
 
 

 

 H]jZgbq_gb_�\j_f_gb�jZ[hlu
gZ�gb`g_c�kdhjhklb��ijb�gm-
e_\hf�aZ^Zgbb�b�gZebqbb
dhfZg^u�gZ�\jZs_gb_��

 0  25,5  0  k  0,1  GZklj�

  t L S = ���nmgdpby�g_�Zdlb\babjh\ZgZ�
 Ih\lhjguc�imkd�hkms_kl\blky�Z\lhfZlbq_kdb�k�aZ^Zgguf�l_fihf�jZa]hgZ�ijb�ih\lhj-
ghf�ihy\e_gbb�aZ^Zxs_]h�kb]gZeZ�beb�ihke_�kgylby�b�\hah[gh\e_gby�dhfZg^u�gZ
\jZs_gb_�

 L I 2  I_j_ijh]jZffbjh\Zgb_�eh]bq_kdh]h�\oh^Z�/,��
 Ij_`^_�\k_]h�m^hklh\_jvl_kv��qlh�eh]bq_kdb_�\oh^u�g_�gZoh^ylky�ih^�gZijy`_-
gb_f�
 ��?keb�khhl\_lkl\mxsZy�nmgdpby�m`_�gZagZq_gZ�^ey�^jm]h]h�\oh^Z��hgZ�l_f�g_�f_g__
ihy\blky��gh�__�khojZg_gb_�k�ihfhsvx�deZ\brb�(17�g_�[m^_l�Zdlb\babjh\Zgh�
 ��?keb�h[_�nmgdpbb�P S 2 b  P S 4 m`_�gZagZq_gu��gh�g_h[oh^bfh�i_j_ijh]jZffbjh-
\Zlv�\oh^�k�P S 2 gZ�bgmx�nmgdpbx, lh�ij_`^_�\k_]h�g_h[oh^bfh�i_j_ijh]jZffbjh\Zlv
\oh^��k\yaZgguc�k�P S 4.

        
  Dh]^Z�$,&�gZagZq_g�^ey�kmf-

fbjh\Zgby�k�$,��b�h^bg�ba�eh-
]bq_kdbo�\oh^h\�gZagZq_g�^ey
P S 2 (1):

 r r S  P S 4  O F F    Dhg�
 nb]mj�

 - O F F���g_l�gZagZq_gby
- r r S�����h[jZlgh_�gZijZ\e_gb_�\jZs_gby����gZijZ\e_gby�\jZs_gby�
- d C I����nbdkbjh\Zggh_�^bgZfbq_kdh_�lhjfh`_gb_��,N�ij_h[jZah\Zl_ey��\�l_q_gb_

��k��Z�aZl_f����,WK�
- F S t����[ukljZy�hklZgh\dZ��>ZggZy�nmgdpby�Zdlb\babjm_lky��_keb�gZ�\oh^_�g_l

gZijy`_gby
- J O G��ihrZ]h\Zy�jZ[hlZ����
- P S 2�����nbdkbjh\Zggu_�mklZ\db�kdhjhklb
- P S 4�����nbdkbjh\Zggu_�mklZ\db�kdhjhklb����

Dh]^Z�$,&�gZagZq_g�^ey�h[jZl-
ghc�k\yab�IB�j_]meylhjZ�
- O F F
- r r S                    - gZagZq_gb_
- d C I                     kf��\ur_
- F S t

r r S F S t O F F Dhg�
nb]mj�

Dh]^Z�gb�h^bg�ba�eh]bq_kdbo
\oh^h\�g_�gZagZq_g�^ey�P S 2:
- O F F
- r r S                    ��gZagZq_gb_
- d C I                     kf��\ur_
- F S t
- J O G
- P S 2

r r S P S 2 O F F Dhg�
nb]mj�

(1) Wlhl�kemqZc�khhl\_lkl\m_l�aZ\h^kdhc�gZkljhcd_�
(2) Wlb�nmgdpbb�\uau\Zxl�gZkljhcdb��khhl\_lkl\mxsb_�iZjZf_ljZf�mjh\gy����GZkljhcl_

^Zggu_�iZjZf_lju��J O G, S P 2, S P 4).
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JZkrbj_gb_�nmgdpbhgZevguo�\hafh`ghkl_c��iZjZf_lju�mjh\gy���

Dh^ Nmgdpby AZ\h^kdZy
gZkljhcdZ

FZdkbf�
agZq_gb_

Fbgbf�
agZq_gb_

?^�
baf�

Fbgbf�
jZaj_r_�

gb_

Lbi

L I 3 I_j_ijh]jZffbjh\Zgb_�eh]bq_k�
dh]h�\oh^Z�/,���ZgZeh]bqgh��/,��

P S 2 ” ” Dhg�±
nb]mj�

L I 4 I_j_ijh]jZffbjh\Zgb_�eh]bq_k�
dh]h�\oh^Z�/,���ZgZeh]bqgh�/,��

P S 4 ” ” Dhg�±
nb]mj�

L O GZagZq_gb_�eh]bq_kdh]h�\uoh^Z�

1) S r A��^hklb`_gb_�^\b]Zl_e_f

S r A S r A F t A Dhg�
nb]mj�

aZ^Zgghc�kdhjhklb�k�^himkdhf

±�����=p

AZ^Zgb_

      ����=p
����������������=p

Kdhjhklv          ����=p
                        -���=p

L O

Ijbf_qZgb_��?keb�aZ^ZggZy�qZklhlZ�f_gvr_
q_f�����=p��lh�L 0 \ha\jZsZ_lky�\���

2) F t A��ihjh]h\Zy�qZklhlZ�ijhc^_gZ��F d t)

=bkl_j_abk
   ��������=p

ihjh] F d t
QZklhlZ

L O

GZagZq_gb_�F t A�ijb\h^bl�d�ihy\e_gbx�\�iZjZ-
f_ljZo�mjh\gy���gZkljhcdb F d t��<uihegbl_
gZkljhcdm�^Zggh]h�iZjZf_ljZ�

A I C GZagZq_gb_�ZgZeh]h\h]h�\oh^Z
AIC/AI2.
?keb�eh]bq_kdb_�\oh^u�g_�gZagZ-
q_gu�^ey�aZ^Zgby�nbdkbjh\Zgguo
kdhjhkl_c��P S 2 - P S 4��beb�^ey
ihrZ]h\hc�jZ[hlu

S A I P I F S A I Dhg�
nb]mj�

J O G:
- S A I��kmffbjh\Zgb_�kh�\oh^hf�$,�
- P I F��h[jZlgZy�k\yav�IB�j_]meylhjZ�

 
 >ZggZy�dhgnb]mjZpby�Z\lhfZlbq_kdb�gZagZqbl�\oh^�$,��\�dZq_kl\_�aZ^Zgby�j_]meylhjZ�b�Zdlb\b-
abjm_l�\hafh`ghklv�gZkljhcdb�\�iZjZf_ljZo�mjh\gy����r P G, r I G, F b S.
 
 Ijbf_qZgb_��>ZggZy�dhgnb]mjZpby�\hafh`gZ�ebrv�\�kemqZ_��_keb�ij_^\Zjbl_evgh�[ueb�hkms_-
kl\e_gu�gZkljhcdb�\�ke_^mxs_f�ihjy^d_�
 
 1) L I 4 = O F F  beb   F S t
 2) L I 3 = O F F  beb   d C I
 3) L I 2 = O F F  beb   r r S
 

  ?keb�eh]bq_kdb_�\oh^u��gZagZq_gu
^ey�aZ^Zgby�nbdkbjh\Zgguo

 S A I  S A I  S A I    Dhg�
 nb]mj�

  kdhjhkl_c��P S 2 - P S 4��beb�^ey�ihrZ]h\hc�jZ[hlu J O G:
- S A I��kmffbjh\Zgb_�kh�\oh^hf�$,�

 C r L  Dhgnb]mjZpby�\oh^h\�$,&�$,��  0. 0  4. 0  0. 0  f�:  
 

 Dhg�
 nb]mj�

  - 0. 0: AIC: 0 – 20 f:���$,����������<
 - 4. 0: AIC: 4 – 20 f:���$,����������<
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<\h^�\�wdkiemZlZpbx

JZkrbj_gb_�nmgdpbhgZevguo�\hafh`ghkl_c��iZjZf_lju�mjh\gy���
 
Dh^ Nmgdpby AZ\h^kdZy

gZkljhcdZ
FZdkbf�
agZq_gb_

Fbgbf�
agZq_gb_

?^�
baf�

Fbgbf�
jZaj_r_�

gb_

Lbi

 S P r  :\lhfZlbq_kdbc�ih^o\Zl�gZ�oh^m
k�ihbkdhf�kdhjhklb�

 n o  Y E S  n o    Dhg�±
 nb]mj�

  Ihke_�djZldh\j_f_ggh]h�hldexq_gby�iblZgby�^\b]Zl_ev�kgh\Z�aZimkdZ_lky�k�aZ^Zgguf�l_fihf
kh�kdhjhklb��gZ�dhlhjhc�hg�\jZsZeky��<j_fy�ihbkdZ�kdhjhklb�fh`_l�^hklb]Zlv�����k��Ijb�ih\lhj-
ghf�imkd_�kb]gZeu�aZ^Zgby�kdhjhklb�b�gZijZ\e_gby�\jZs_gby�^he`gu�[ulv�khojZg_gu�
   - n o������nmgdpby�g_�Zdlb\babjh\ZgZ
   - Y E S������nmgdpby�Zdlb\babjh\ZgZ
 

 S F r  QZklhlZ�fh^meypbb�
 QZklhlZ�fh^meypbb�gZkljZb\Z_lky

 4. 0  1 2. 0  2. 2  d=p  0. 1  GZklj�

  ̂ ey�mf_gvr_gby�rmfZ�^\b]Zl_ey�
 <ur_���d=p�g_h[oh^bfh�m�g_dhlhjuo�lbih\�ij_h[jZah\Zl_e_c�mf_gvrZlv�\uoh^ghc�lhd�

- $79���8��0���8��0���8��0���8��0���8��0���[_a�mf_gvr_gby�lhdZ�
- hklZevgu_�lbiu�

 �����^h���d=p��mf_gvr_gb_�gZ����
 �����k\ur_���d=p��mf_gvr_gb_�gZ�����
 

 S t P  MijZ\ey_fZy�hklZgh\dZ�ijb
hldexq_gbb�iblZgby�

 n o  Y E S  n o    Dhg�
 nb]mj�

  MijZ\e_gb_�hklZgh\dhc�^\b]Zl_ey�ijb�hldexq_gbb�iblZgby�k�l_fihf�aZf_^e_gby��aZ\bkysbf�hl
hl^Z\Z_fhc�dbg_lbq_kdhc�wg_j]bb�
 - n o��nmgdpby�g_�Zdlb\babjh\ZgZ
- Y E S��nmgdpby�Zdlb\babjh\ZgZ

 A t r  :\lhfZlbq_kdbc�ih\lhjguc�imkd
ihke_�[ehdbjh\db�ba�aZ�g_bk-
ijZ\ghklb��\�kemqZ_�__

 n o
 

 Y E S  n o    Dhg�
 nb]mj�

  bkq_agh\_gby�b�_keb�^jm]b_�mkeh\by�nmgdpbhgbjh\Zgby�wlh�iha\heyxl��I_j_aZimkd�hkms_kl\ey-
_lky�iml_f�jy^Z�ihiulhd�Z\lhfZlbq_kdh]h�imkdZ��jZa^_e_gguo�m\_ebqb\Zxsbfbky�bgl_j\ZeZfb
\j_f_gb����������k�b�^Ze__���fbg��^ey�ihke_^mxsbo�
 ?keb�ih\lhjguc�imkd�g_�ijhbahc^_l�ih�bkl_q_gbb���fbgml��lh�^ZggZy�hi_jZpby�[m^_l�ij_djZs_-
gZ�b�ij_h[jZah\Zl_ev�hklZg_lky�aZ[ehdbjh\Zgguf��JZa[ehdbjh\Zlv�_]h�fh`gh�iml_f�\udexq_-
gby�b�ih\lhjgh]h�\dexq_gby�iblZgby�
 :\lhfZlbq_kdbc�ih\lhjguc�imkd�fh`gh�ijhba\_klb�ijb�g_bkijZ\ghklyo��O H F, O L F,
 U S F, O b F, O S F.
 J_e_�[_ahiZkghklb�ij_h[jZah\Zl_ey�hklZ_lky�\h�\dexq_gghf�iheh`_gbb��_keb�nmgdpby�Zdlb\b-
abjh\ZgZ��Kb]gZeu�aZ^Zgby�kdhjhklb�b�gZijZ\e_gby�\jZs_gby�^he`gu�[ulv�khojZg_gu�
 G_h[oh^bfh�h[_ki_qblv�[_ahiZkghklv�h[kem`b\Zxs_]h�i_jkhgZeZ�b�f_oZgbafZ�ijb�g_-
k\h_\j_f_gghf�ih\lhjghf�imkd_.
 - n o������nmgdpby�g_�Zdlb\babjh\ZgZ
  - Y E S������nmgdpby�Zdlb\babjh\ZgZ
 

 F C S  <ha\jZl�d�aZ\h^kdhc�gZkljhcd_
 n o����g_l
 Y E S�����^Z��ihke_^mxsZy�\bamZ-
ebaZpby�[m^_l�r d Y
 

 n o  Y E S  n o    Dhg�
 nb]mj�

  C P U  <_jkby�ijh]jZffgh]h�h[_ki_q_-
gby��bgnhjfZpby��
 <bamZebaZpby�\_jkbb�ijh]jZff-
gh]h�h[_ki_q_gby�

      Hlh[j�
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L_ogbq_kdh_�h[kem`b\Zgb_�±�aZiZkgu_�qZklb

 I_j_^�ex[uf�\f_rZl_evkl\hf�\�ij_h[jZah\Zl_ev�g_h[oh^bfh�hldexqblv�_]h�hl�k_lb�b
^h`^Zlvky�jZajy^db�dhg^_gkZlhjh\��ijbf_jgh���fbgmlm���DjZkguc�k\_lh^bh^�^he`_g�ih-
]Zkgmlv�

 
 Ihklhyggh_�gZijy`_gb_�gZ�de_ffZo�J:�b�J<��Z�lZd`_�JH�b�JK�fh-
`_l�^hklb]Zlv�����±�����<�\�aZ\bkbfhklb�hl�gZijy`_gby�iblZgby�

 
 <� kemqZ_�g_bkijZ\ghklb�ijb�ih^dexq_gbb�beb�jZ[hl_�ij_`^_�\k_]h� m[_^bl_kv��qlh�\u-
iheg_gu�j_dhf_g^Zpbb��dZkZxsb_ky�hdjm`Zxs_c�kj_^u��fhglZ`Z�b�ih^dexq_gby�
 
L_ogbq_kdh_�h[kem`b\Zgb_
 
 Ij_h[jZah\Zl_ev�$OWLYDU� ���g_�lj_[m_l�gbdZdh]h�ijhnbeZdlbq_kdh]h� l_ogbq_kdh]h�h[kem-
`b\Zgby��L_f�g_�f_g__��j_dhf_g^m_lky�i_jbh^bq_kdb�
 
- ijh\_jylv�khklhygb_�b�dj_ie_gb_�kh_^bg_gbc�

 
- m[_`^Zlvky��qlh�l_fi_jZlmjZ�\�g_ihkj_^kl\_gghc�[ebahklb�hl�ij_h[jZah\Zl_ey�hk-

lZ_lky� gZ� ijb_fe_fhf� mjh\g_� b� \_glbeypby� wnn_dlb\gZ� �kj_^gbc� kjhd� kem`[u
\_glbeylhjh\� jZ\_g� �� ±� �� ]h^Zf� \� aZ\bkbfhklb� hl� hdjm`Zxs_c� kj_^u��

- m^Zeylv�ijb�g_h[oh^bfhklb�iuev�k�ij_h[jZah\Zl_ey�

Ihfhsv�ijb�wdkiemZlZpbb

I_j\Zy�\uy\e_ggZy�g_bkijZ\ghklv�\\h^blky�\�iZfylv�b�hlh[jZ`Z_lky�gZ�wdjZg_�l_jfb-
gZeZ� ^h� hldexq_gby� ij_h[jZah\Zl_ey� hl� k_lb�� Ij_h[jZah\Zl_ev� [ehdbjm_lky� b� j_e_
[_ahiZkghklb�kjZ[Zlu\Z_l�

MkljZg_gb_�g_bkijZ\ghkl_c

Hldexqbl_�ij_h[jZah\Zl_ev�hl�k_lb�
GZc^bl_�ijbqbgm�g_bkijZ\ghklb�b�mkljZgbl_�__�
Ih^dexqbl_�iblZgb_��wlh�ijb\_^_l�d�klbjZgbx�g_bkijZ\ghklb��_keb�ijbqbgZ�mkljZg_gZ�

Ijb�g_dhlhjuo�lbiZo�g_bkijZ\ghkl_c��_keb�ij_h[jZah\Zl_ev�gZkljh_g�khhl\_lkl\mxsbf
h[jZahf��fh`_l�ijhbahclb�Z\lhfZlbq_kdbc�ih\lhjguc�imkd�

AZf_gZ�b�j_fhgl

<�kemqZ_�g_h[oh^bfhklb�j_fhglZ�b� aZf_gu�ij_h[jZah\Zl_e_c�h[jZlbl_kv�\�ij_^klZ\b-
l_evkl\h�]jmiiu�6FKQHLGHU�
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Ihfhsv�ijb�wdkiemZlZpbb

G_bkijZ\ghklb��ihke_�mkljZg_gby�dhlhjuo�fh`_l�[ulv�ijhba\_^_g�Z\lhfZlbq_kdbc
ih\lhjguc�imkd

G_bkijZ\ghklv <hafh`gZy�ijbqbgZ Ihjy^hd�mkljZg_gby

O H F
I_j_]jmadZ
ij_h[jZah\Zl_ey

��Kebrdhf�[hevrh_�agZq_gb_
I2t
������������������������beb
��i_j_]j_\�ij_h[jZah\Zl_ey

��Ijh\_jvl_�gZ]jmadm�^\b]Zl_ey�
hoeZ`^_gb_��ij_h[jZah\Zl_ey�b
hdjm`Zxsmx�kj_^m�
I_j_^�ih\lhjguf�imkdhf��^Zcl_
ij_h[jZah\Zl_ex�hklulv�

O L F
I_j_]jmadZ
^\b]Zl_ey

��;ehdbjh\dZ�ba�aZ�kebrdhf
[hevrh]h�agZq_gby�,

2t
��Ijh\_jvl_�gZkljhcdm�l_ieh\hc
aZsblu�b�gZ]jmadm�^\b]Zl_ey��I_-
j_^�ih\lhjguf��imkdhf�^Zcl_�^\b-
]Zl_ex�hklulv�

O S F
I_j_gZijy`_gb_�\�mk-
lZgh\b\r_fky�j_`bf_
beb�ijb�mkdhj_gbb

��Kebrdhf�\ukhdh_�gZijy`_gb_
\�k_lb
��<hafms_gby�\�k_lb

��Ijh\_jvl_�gZijy`_gb_�k_lb�

U S F
Gbadh_�gZijy`_gb_

��Kebrdhf�keZ[h_�gZijy`_gb_
k_lb
��DjZldh\j_f_ggh_�mf_gvr_gb_
iblZgby
��G_bkijZ\ghklv�khijhlb\e_gby
aZjy^db

��Ijh\_jvl_�gZijy`_gb_�k_lb�
��I_j_aZimklbl_�
��AZf_gbl_�aZjy^gh_�khijhlb\e_-
gb_�

O b F
I_j_gZijy`_gb_�ijb
aZf_^e_gbb

��Kebrdhf�bgl_gkb\gh_�lhjfh-
`_gb_
��beb�[hevrZy�gZ]jmadZ

��M\_ebqvl_�\j_fy�aZf_^e_gby�
��M\_ebqvl_�ijb�g_h[oh^bfhklb
lhjfhagh_�khijhlb\e_gb_�
��:dlb\babjmcl_�nmgdpbx���b r A,
_keb�hgZ�kh\f_klbfZ�k�ijbf_g_-
gb_f�

G_bkijZ\ghklb��ijb�dhlhjuo�g_\hafh`_g�Z\lhfZlbq_kdbc�ih\lhjguc�imkd���I_j_^
ih\lhjguf�imkdhf�iml_f�hldexq_gby�b�ih\lhjgh]h�\dexq_gby�iblZgby�ijbqbgZ
g_bkijZ\ghklb��^he`gZ�[ulv�mkljZg_gZ
G_bkijZ\ghklv <hafh`gZy��ijbqbgZ Ihjy^hd�mkljZg_gby

O C F
Lhd�i_j_]jmadb

- F_`^mnZagh_�dhjhldh_�aZfudZ-
gb_�beb�aZfudZgb_�gZ�a_fex�gZ
\uoh^_�ij_h[jZah\Zl_ey

��Lhd�i_j_]jmadb�\�lhjfhaghf�kh-
ijhlb\e_gbb

��Ijb�hldexq_gghf�ij_h[jZah\Zl_e_�ijh-
\_jvl_�kh_^bgbl_evgu_�dZ[_eb����bahey-
pbx�^\b]Zl_ey�b�khklhygb_�h[fhlhd�
��Ijh\_jvl_�ijZ\bevghklv�\u[hjZ�lhj-
fhagh]h�khijhlb\e_gby��Ijb�hldexq_gghf
ij_h[jZah\Zl_e_�ijh\_jvl_�kh_^bgbl_ev-
gu_�dZ[_eb����baheypbx�khijhlb\e_gby�b
_]h�\_ebqbgm�

d b F
I_j_]jmadZ
lhjfhagh]h
khijhlb\e_gby

��Ij_\ur_gb_�\hafh`ghkl_c�lhj-
fhaghc�p_ib

��Ijh\_jvl_�ijZ\bevghklv�\u[hjZ�lhj-
fhagh]h�khijhlb\e_gby�b�_]h�\_ebqbgm�
M[_^bl_kv��qlh�\u[jZgguc�ij_h[jZah\Z-
l_ev�khhl\_lkl\m_l�ijbf_g_gbx�

I n F
<gmlj_ggyy
g_bkijZ\ghklv

��<gmlj_ggyy�g_bkijZ\ghklv ��Ijh\_jvl_�khklhygb_�hdjm`Zxs_c�kj_^u
k��lhqdb�aj_gby�?FK�
��<ha\jZlbl_�ij_h[jZah\Zl_ev�^ey�ijh-
\_jdb�b�j_fhglZ�

t n F
hrb[dZ�ijb
Z\lhfZlbq_-
kdhc�gZkljhcd_

��Ki_pbZevguc�^\b]Zl_ev
��Fhsghklv�^\b]Zl_ey�g_�kh]eZkh-
\ZgZ�k�ij_h[jZah\Zl_e_f

��Bkihevamcl_�gZkljhcdm�aZdhgZ�j_]mebjh-
\Zgby�/�beb�J�

E E F ��<gmlj_ggyy�g_bkijZ\ghklv ��<ha\jZlbl_�ij_h[jZah\Zl_ev�^ey�ijh-
\_jdb�b�j_fhglZ�


