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M\Z`Z_fu_�aZdZaqbdb��nbjfZ�'$.21�[eZ]h^Zjbl�<Zk�aZ�j_r_gb_�bkihevah\Zlv�^Zggh_�ba^_eb_�

<h^h]j_cgu_� dhleu� gZ� l\_j^hf� lhieb\_� lbiZ� DOR� ij_^gZagZq_gu� ^ey� hlhie_gby� d\Zjlbj� b
g_[hevrbo�dhll_^`_c��>Zgguc� \h^h]j_cguc�dhl_e� y\ey_lky�mgb\_jkZevguf��Wnn_dlb\ghklv� k`b]Zgby

h[_ki_qb\Z_lky� aZ� kq_l� ]hjyq_c� dZf_ju� k]hjZgby� b� jZa^_e_gby� k`b]Z_fh]h� \ha^moZ�� >Zggu_� dhleu

ij_^gZagZq_gu� ^ey� k`b]Zgby� [mjh]h� m]ey� �hj_r_d� ���� <� dZq_kl\_� Zevl_jgZlb\gh]h� lhieb\Z� fh`_l

\uklmiZlv�[mjuc�m]hev��hj_r_d�����[jbd_lu��dhdk��dZf_gguc�m]hev�b�^j_\_kbgZ��Ijb�bkihevah\Zgbb�wlbo

\b^h\�lhieb\Z�dhl_e�g_h[oh^bfh�gZeZ^blv�^ey�ijh]hjZgby�beb�hl]hjZgby�lhieb\Z�kh]eZkgh�^Zevg_crbo

mdZaZgbc�� GZ^_`gZy� jZ[hlZ� dhleh\� h[mkeh\e_gZ� djhf_� _]h� ijhn_kkbhgZevghc� mklZgh\db� ^hklZlhqghc

ly]hc�^ufh\hc�ljm[u��fbg�����IZ��b�ijZ\bevguf�h[kem`b\Zgb_f�

HIBK:GB?�DHLE:
Dhl_e�ba]hlh\e_g�ba�klZevguo�ij_kkh\Zgguo�aZ]hlh\hd��kh_^bg_gguo�iml_f�k\Zjdb��<gmlj_gg__

ijhkljZgkl\h�dhleZ�jZa^_e_gh�jZa^_eyxsbfb�dbjibqZfb����������b�\h^ygufb�k_dpbyfb�gZ�\hjhgdm�^ey

aZ]jmadb�lhieb\Z���dZf_jm�k]hjZgby�b�imlb�ijh^mdlh\�k]hjZgby��ih�dhlhjuf�ijh^mdlu�k]hjZgby�ijhoh^yl

d� \uoehighfm�iZljm[dm��DZf_jZ� k]hjZgby� aZsbs_gZ�rZfhlh\hc�nml_jh\dhc��Ih^� dZf_jhc� k]hjZgby�b

\hjhgdhc� ^ey� aZ]jmadb� gZoh^blky� kbkl_fZ� ih\hjhlguo� dhehkgbdh\�� dhlhjZy� ^hiheg_gZ� i_j_^gbf� b

hldb^guf� dhehkgbdhf��Ih\hjhlgu_� dhehkgbdb� mijZ\eyxlky� k� ihfhsvx� juqZ]Z� \kljyob\Zgby� k� [hdm

dhleZ��I_j\bqguc� b� \lhjbqguc� \ha^mo� ih^\h^ylky� ih^� kbkl_fm� dhehkgbdh\� j_]mebjm_fuf� ^jhkk_e_f

������dhlhjuc�jZaf_s_g�gZ�^\_jp_�ahevgbdZ� �����>ey�memqr_gby�k`b]Zgby�\�dhl_e�ih^Z_lky�\lhjbqguc

\ha^mo��dhlhjuc�ijhoh^bl�ih�dZgZem�\lhjbqgh]h�\ha^moZ�gZ�\h^yghc�k_dpbb�\�dZf_jm�k]hjZgby��Z�lZd`_

j_]mebjm_fuc� ^hihegbl_evguc� \ha^mo�� dhlhjuc� ijhoh^bl� \� dZf_jm� k]hjZgby� q_j_a� hl\_jklby� k[hdm

dhleZ�� Dhl_e� DOR� ��� ^he`_g� [ulv� hkgZs_g� l_fi_jZlmjguf� j_]meylhjhf� fhsghklb� TRV�� dhlhjuc
ijb\bgqb\Z_lky�k�ijZ\hc�klhjhgu�dhleZ�b�kh_^bgy_lky�p_ihqdhc�k�^jhkk_e_f�

<oh^�b�\uoh^�\h^u�ba�dhleZ�gZoh^ylky�\�aZ^g_c�qZklb�dhleZ�b�kgZ[`_gu�neZgpZfb��<uoehighc

iZljm[hd� ^ey� ijbkh_^bg_gby� d� ^ufh\hc� ljm[_� jZaf_s_g� \� aZ^g_c� qZklb� dhleZ�� AZkehgdZ� ����� ^ey

ihgb`_gby� ly]b� jZaf_s_gZ� \� \uoehighf� iZljm[d_� dhleZ�� Dexq� aZkehgdb� ����� mdZau\Z_l� iheh`_gb_

aZkehgdb�������Dhl_e�hkgZs_g�dh`mohf�ba�kgbfZl_evguo�hdjZr_gguo�iZg_e_c��ih^�dhlhjufb�gZoh^blky

l_ieh\Zy�baheypby�

J:KLHID:�B�WDKIEM:L:PBY��LHIEB<H�±�;MJUC�M=HEV��HJ?R?D����
Ijb� i_j\hf� aZimkd_� dhleZ� ijh\_jvl_� gZiheg_gb_� hlhibl_evghc� kbkl_fu� l_iehghkbl_e_f� b� __

h[_a\ha^mrb\Zgb_�

I_j_^�jZklhidhc�ijh\_jvl_��aZdjulh�eb�hl\_jklb_�^ey�qbkldb��kem`Zs__�^ey�k[jhkZ�aheu��gZ�^g_

ahevgbdh\hc�dZf_ju������djurdhc�������AZdjhcl_�h[Z�hl\_jklby�^ey�ih^Zqb�^hihegbl_evgh]h�\ha^moZ��gZ

[hdh\uo� kl_gZo� dhleZ��>ey� ihgb`_gby� khijhlb\e_gby� ly]b� dhleZ� j_dhf_g^m_f� hldjulv� aZkehgdm� ����

gZ`Zlb_f�gZ�juqZ]������^h�aZ^g_]h�mihjZ��kf��jbk�����

GZ� dhehkgbdb� iheh`blv� [mfZ]m�� s_idb� b� l�i��� i_j_^\bgmlv� dhq_j]hc� \� aZ^gxx� qZklv

dhehkgbdh\hc� kbkl_fu� b� aZihegblv� \hjhgdm� m]e_f� �fh`gh� lZd`_� aZlhiblv� [_a� aZiheg_gby� \hjhgdb

m]e_f��Z�aZihegblv�__�ihke_�jZa]hjZgby���JZklhidZ�ijh\h^blky�[mfZ]hc�kgbam�ih^�aZ^gbfb�dhehkgbdZfb

beb��q_j_a�hl\_jklb_��h[jZah\Zggh_�hldb^guf�dhehkgbdhf��KjZam�`_�ihke_�jZa]hjZgby�aZdjulv�aZkehgdm

jZklhidb��ihke_�ijh]j_\Z�dZf_ju�k]hjZgby��ijbf_jgh�����qZkZ��hlj_]mebjh\Zlv�ih^Zqm�^hihegbl_evgh]h

\ha^moZ�lZdbf�h[jZahf��qlh[u�ieZfy�[ueh�mklhcqb\uf�

LsZl_evghklv� k]hjZgby� aZ\bkbl�hl�ijZ\bevgh]h�dhebq_kl\Z�^hihegbl_evgh]h� \ha^moZ�\�dZf_j_

k]hjZgby��dhebq_kl\h�dhlhjh]h�j_]mebjm_lky�k�ihfhsvx�hldju\Zgby�b�aZdju\Zgby�hl\_jklbc�gZ�[hdh\uo

kl_gZo�dhleZ�\�aZ\bkbfhklb�hl�ijbf_gy_fh]h�lhieb\Z�b�fhsghklb�dhleZ�

GZ� ^Zggmx� j_]mebjh\dm� ke_^m_l� h[jZlblv� hkh[h_� \gbfZgb_�� Dhebq_kl\h� ih^Z\Z_fh]h

^hihegbl_evgh]h�\ha^moZ�hij_^_ey_lky�p\_lhf�ieZf_gb��ieZfy�\�\_jog_c�qZklb�dZf_ju�k]hjZgby�^he`gh

[ulv� hl�`_elh]h� ^h� yjdh� djZkgh]h� p\_lZ��?keb� ieZfy� l_fgh� djZkgh]h�� Z� gZ� dhgpZo� q_jgh]h� p\_lZ�� lh

dhebq_kl\h� ih^Z\Z_fh]h� ^hihegbl_evgh]h� \ha^moZ� g_^hklZlhqgh��?keb� ieZfy� dhjhldh_� b� hl� [_eh]h� ^h

nbhe_lh\h]h� p\_lZ�� lh� wlh� ijbagZd� baebrdZ� ^hihegbl_evgh]h� \ha^moZ�� Hl\_jklb_� gZ� \_jog_c� iebl_

kem`bl� ^ey� dhgljhey� ieZf_gb�� J_]mebjh\dm� ^hihegbl_evgh]h� \ha^moZ� ke_^m_l� ijh\h^blv� k� mq_lhf

\j_f_gb� ]hj_gby� ihke_� ijh\_^_gby� \kljyob\Zgby� dhehkgbdh\�� q_f� ^hevr_� ^Zggh_� \j_fy�� l_f�f_gvr_

dhebq_kl\h�g_h[oh^bfh]h�^hihegbl_evgh]h�\ha^moZ�

<h� \j_fy� jZklhidb� j_dhf_g^m_f� ijh\_jylv� dZq_kl\h� k]hjZgby� lZd`_� gZ[ex^_gb_f� ^ufZ�

\uoh^ys_]h�ba�^ufh\hc�ljm[u��>uf�^he`_g�[ulv�j_^dbf�b�k\_leh]h�p\_lZ��=mklhc�^uf�l_fgh]h�p\_lZ

hagZqZ_l�g_^hklZlhd�^hihegbl_evgh]h�\ha^moZ�\�dZf_j_�k]hjZgby��ihgbfZ_lky�^ey�jZklhie_ggh]h�dhleZ���

q_f�kgb`Z_lky�DI>�dhleZ��Ih^ZqZ�i_j\bqgh]h�\ha^moZ�ijh\h^blky�\jmqgmx�mklZgh\hqguf�\bglhf�����

gZ�^jhkk_e_�^\_j_d�ahevgbdZ�beb�Z\lhfZlbq_kdb�\�aZ\bkbfhklb�hl�l_fi_jZlmju�\h^u�\�dhle_�k�ihfhsvx

l_fi_jZlmjgh]h�j_]meylhjZ�fhsghklb��TRV).
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Ijb� aZ]jmad_� lhieb\Z� \� \hjhgdm� j_dhf_g^m_f� aZdjulv� ih^Zqm� \ha^moZ� ih^� dhehkgbdb�

ijbhldjulv�^\_jpm� aZ]jmadb�b�^hihegblv�lhieb\h�^h�ihegh]h�h[t_fZ��Ihke_�dZ`^hc� aZ]jmadb�lhieb\Z

hqbklblv�ih\_joghklv�\hdjm]�\hjhgdb�b�mklZgh\blv�ih^Zqm�^hihegbl_evgh]h�\ha^moZ� �\�khhl\_lkl\bb�k

p\_lhf�ieZf_gb��

Ih^]hlh\dZ�dhleZ�^ey�^_`mjgh]h�j_`bfZ��gZijbf_j��ih^^_j`Zgb_�h]gy�ghqvx��
M^Zeblv�ahem��\kljyogm\�dhehkgbdb��aZihegblv�\hjhgdm�m]e_f��iheghklvx�aZdjulv�^jhkk_ev�����

\� ^\_jpZo� ahevgbdZ� ����� hl\_jklby� ^ey� ih^Zqb� ^hihegbl_evgh]h� \ha^moZ�� aZkehgdm� ly]b� b� hldjulv

aZkehgdm�jZklhidb�������L_f�kZfuf�kms_kl\_ggh�kgbablky�h[jZah\Zgb_�^_]ly�b�kZ`b�gZ�imlyo�ijh^mdlh\

k]hjZgby�\h�\j_fy�^_`mjgh]h�j_`bfZ�

>ey� ih\ur_gby�fhsghklb� hldjulv� aZkehgdm� ly]b� ������ aZihegblv� \hjhgdm� lhieb\hf�� m^Zeblv

ahem�q_j_a� dhehkgbdb�b�ihke_�jZa]hjZgby� aZdjulv� aZkehgdm�jZklhidb� ������ AZl_f�mklZgh\blv�hldjulb_

^jhkk_ey�b�dhebq_kl\h�ih^Z\Z_fh]h�^hihegbl_evgh]h�\ha^moZ�

>_`mjguc�j_`bf�fh`gh�lZd`_�mklZgh\blv�ih^h[guf�kihkh[hf��gh�g_�aZdju\Zy�aZkehgdb�ly]b�

M>:E?GB?�L<?J>UO�IJH>MDLH<�K=HJ:GBY�IHKJ?>KL<HF�DHEHKGBDH<
Ihke_� aZkhj_gby�dhehkgbdh\hc�kbkl_fu�l\_j^ufb�ijh^mdlZfb�k]hjZgby�ihgb`Z_lky�fhsghklv

dhleZ��ihwlhfm�g_h[oh^bfh�ijh\_klb�qbkldm�k�ihfhsvx�juqZ]Z�\kljyob\Zgby�

M^Ze_gb_� l\_j^uo� ijh^mdlh\� k]hjZgby� h[_ki_qb\Z_lky� ihkj_^kl\hf� kbkl_fu� ih\hjhlguo

dhehkgbdh\��kh_^bg_gghc�juqZ`ghc�kbkl_fhc�k�juqZ]hf� �juqZ]�gZoh^blky�\�\_jlbdZevghf�iheh`_gbb�

kf��jbk����

QbkldZ�ijh\h^blky�g_[hevrbf�i_j_^\b`_gb_f�juqZ]Z�\�_]h�i_j_^g__�b�aZ^g__�iheh`_gb_��jbk�

��� \� aZ\bkbfhklb� hl� dhebq_kl\Z� aheu� ^h� l_o� ihj�� ihdZ� q_j_a� dhehkgbdb� g_� ihkui_lky� jZkdZe_ggh_

lhieb\h��Q_j_a�dhgljhevgh_�hdhrdh�^jhkk_e_�fh`gh�dhgljhebjh\Zlv�dhebq_kl\h�miZ\r_c� aheu��Ihke_

ijh\_^_gby� qbkldb� juqZ]� ^he`_g� hklZ\Zlvky� \� k\h_f� hkgh\ghf� \_jlbdZevghf� iheh`_gbb��Lhevdh� ijb

g_h[oh^bfhklb�jZa^jh[blv�reZd�beb�ijb�[hevrhf�h[t_f_�aheu�^\b`_gby�juqZ]hf�hkms_kl\eyxlky�hl

mihjZ�^h�mihjZ�

?keb�dhehkgbdb�aZ[ehdbjmxlky�dZfgyfb�beb�reZdhf��g_�ijh\h^bl_�qbkldm�k�ihfhsvx�juqZ]Z�

ihdZ�g_�ijhqbklbl_�reZd�k�ihfhsvx�reZdhj_aZ�gb`_hibkZgguf�kihkh[hf��Hldjhcl_�^\_jpm� ahevgbdZ

�����\�s_ev�f_`^m�i_j_^gbf������b�hldb^guf�dhehkgbdhf������aZkmgvl_�reZdhj_a�^h�mihjZ�gZ�nml_jh\dm

aZ^g_c�kl_gu�dZf_ju�k]hjZgby��jbk�����>\b`_gb_f�jmqdb�reZdhj_aZ�\\_jo�ih^gbfbl_�i_j_^gbc�dhehkgbd

b� ijb� ihfhsb� dhq_j]b� himklbl_� hldb^ghc� dhehkgbd� \� gZijZ\e_gbb� d� k_[_�� L_f� kZfuf� hldjh_lky

i_j_^gyy� qZklv� dZf_ju� k]hjZgby�� qlh� iha\hebl� m^Zeblv� ba� g__�reZd� b� dZfgb��Ih\lhjguf� ih^gylb_f

reZdhj_aZ�hk\h[h^bl_�hldb^ghc�dhehkgbd�b�mklZgh\bl_�_]h�\�bkoh^gh_�iheh`_gb_��<ulygbl_�reZdhj_a�

aZdjhcl_�^\_jpm�ahevgbdZ�b�ijh\_^bl_�gZeZ^dm�dhleZ�

Ijb�hq_gv�bgl_gkb\ghf�\kljyob\Zgbb�fh`_l�ijhbahclb�ih]Zr_gb_� lhieb\Z�ba�aZ�qj_af_jgh]h

h[jZah\Zgby� ]Zah\� hl� gh\h]h� lhieb\Z�� <� wlhf� kemqZ_� ke_^m_l� ijbdjulv� beb� iheghklvx� aZdjulv� h[Z

hl\_jklby� ih^Zqb� ^hihegbl_evgh]h� \ha^moZ�� Dh]^Z� ]hj_gb_� \hkklZgh\blky�� fh`gh� mklZgh\blv� ih^Zqm

^hihegbl_evgh]h�\ha^moZ��?keb�\�aZ]jmahqghc�\hjhgd_�kh[bjZ_lky�^uf� �fZeZy�ly]Z�±�fZeh_�dhebq_kl\h

lhieb\Z�\�aZ]jmahqghc�\hjhgd_���j_dhf_g^m_f�hldjulv�\kZku\Zxs__�hl\_jklb_�\�aZ]jmahqghc�^\_jp_�

M>:E?GB?�L<?J>UO�IJH>MDLH<�K=HJ:GBY�BA�AHEVGBDH<HC�Q:KLB
>ey� m^Ze_gby� l\_j^uo� ijh^mdlh\� k]hjZgby� ba� ahevgbdh\hc� qZklb� kem`bl� ahevgbd� ����

J_dhf_g^m_lky�g_�^himkdZlv�i_j_iheg_gby�ahevgbdZ��<ugmlv�ahevgbd�fh`gh�aZ�_]h�i_j_^gxx�b�aZ^gxx

jmqdb��hklhjh`gh��fh`_l�[ulv�]hjyqbc���

K@B=:GB?�>JM=BO�<B>H<�LHIEB<:
;MJUC�M=HEV�±�HJ?R?D�II ��;JBD?LU�B�D:F?GGUC�M=HEV
K`b]Zgb_� hkms_kl\ey_lky� l_f� `_� kihkh[hf�� dZd� b� [mjuc� m]hev� ±� hj_r_d� ��� l�_�� kihkh[hf

hl]hjZgby� k� \eh`_ggufb� jZa^_eyxsbfb� dbjibqZfb� ����� ����� Djmigu_� dmkdb� m]ey� j_dhf_g^m_lky

jZa^jh[eylv��[jbd_lu�aZ]jm`Zlv�\�\hjhgdm�lZd��qlh[u�bkdexqblv�bo�aZdebgb\Zgb_��Q_jguc�m]hev�fh`gh

k`b]Zlv�kihkh[hf�hl]hjZgby�beb�ijh]hjZgby��kf��gb`_���>hklb]Z_fZy�fhsghklv�±������

DHDK
K`b]Zgb_�dhdkZ�lZd`_�hkms_kl\ey_lky�^\mfy�kihkh[Zfb��hl]hjZgby�beb�ijh]hjZgby��K`b]Zgb_

kihkh[hf� hl]hjZgby� ijh\h^blky� \ur_hibkZgguf� kihkh[hf�� dZd� b� m� [mjh]h� m]ey� k� \eh`_ggufb

jZa^_eyxsbfb� dbjibqZfb�� Ijb� k`b]Zgbb� iml_f� ijh]hjZgby� ke_^m_l� \ugmlv� ba� dhleZ� jZa^_eyxsb_

dbjibqb�� kj_^gbc� ����� b� [hdh\hc� ����� dbjibq�� q_f� m\_ebqblky� ijhkljZgkl\h� ^ey� lhieb\Z��� GZ� kehc

jZa]hj_\rboky�^jh\�beb�m]ey�iheh`blv�lhgdbc�kehc�dhdkZ��ihke_�_]h�ijh]hjZgby�^hihegblv�ke_^mxsbf�

H[sbc� kehc� g_� ^he`_g� ij_\urZlv� iheh\bgu� \ukhlu� aZ]jmahqghc� \hjhgdb�� MklZgh\bl_� ih^Zqm
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^hihegbl_evgh]h�\ha^moZ� �hl\_jklby�hldjulv�fZdk��gZ� ������Ijb�k`b]Zgbb�dhdkZ�p_e_khh[jZagh�lhiblv

g_ij_ju\gh��l�d��ijb�qZkluo�jZklhidZo�gZ�dhehkgbdZo�hklZxlky�g_kh`_ggu_�hklZldb�dhdkZ��qlh�kgb`Z_l

wnn_dlb\ghklv� bkihevah\Zgby� lhieb\Z� b� ih\urZ_l� ljm^h_fdhklv� h[kem`b\Zgby�� Lhiblv� dhdkhf

j_dhf_g^m_lky�ijb�gZjm`ghc�l_fi_jZlmj_�gb`_�±�°C��l�d��ijb�gbadbo�fhsghklyo�b�]eZ\guf�h[jZahf�\h

\j_fy�^_`mjgh]h�j_`bfZ�ljm^gh�m^_j`Zlv�h]hgv�\�dhle_��<h�\j_fy�\kljyob\Zgby�dhehkgbdh\�ba[_]Zcl_

[hevrbo�^\b`_gbc�juqZ]Z��dhehkgbdb�hqbklbl_�hl�aheu�g_[hevrbfb�\ha\jZlgufb�^\b`_gbyfb�juqZ]Z�

>hklb]Z_fZy�fhsghklv�±������

>JH<:
<�wlhf�kemqZ_�ke_^m_l�\ugmlv�jZa^_eyxsb_�dbjibqb� �����^ey�m\_ebq_gby�lhihqgh]h�ijhklhjZ�

Fh`gh�aZ]jmablv�ihegmx�dZf_jm��>hklb]Z_fZy�fhsghklv�±������

>J?<?KGU?�HIBEDB
Kmob_�hibedb�k`b]Zxlky�kZfhklhyl_evgh�kihkh[hf�hl]hjZgby�beb�\f_kl_�k�^jh\Zfb��m]e_f��gh

\k_]^Z�gZ�^hklZlhqghf�keh_�[mjh]h�m]ey��h[jZamxs_f�gZ�dhehkgbdZo�jZkdZe_ggh_�hkgh\Zgb_��gZ�dhlhjhf

k`b]Zxlky� hibedb�� >Zggh_� jZkdZe_ggh_� hkgh\Zgb_� ke_^m_l� ihklhyggh� ih^^_j`b\Zlv� ±� h[gh\eylv�

>hklb]Z_fZy�fhsghklv�±�����

QBKLD:�B�IJHNBE:DLBD:�DHLE:
Ihke_� ^ebl_evghc� jZ[hlu� dhleZ� gZ� kl_gZo� \h^yguo� k_dpbc� hk_^Z_l� kZ`Z� b� aheZ�� qlh� kgb`Z_l

l_iehijh\h^bfhklv��Dhebq_kl\h�kZ`b�b�^_]ly�aZ\bkbl�hl�lbiZ�ijbf_gy_fh]h�lhieb\Z��ly]b�^ufhoh^Z�b

h[kem`b\Zgby�� QbkldZ� dhleZ� ijh\h^blky� \� aZ\bkbfhklb� hl� wlbo� mkeh\bc� �ijb[ebabl_evgh� �� jZa� \

g_^_ex��

Ihke_� ij_djZs_gby� ijhp_kkZ� ]hj_gby� hldjhcl_� ^\_jpm� aZ]jmadb�� AZl_f� ieblm� ����� \f_kl_� k

^\_jp_c� aZ]jmadb� ����� b� rZfhlgu_� dbjibqb� ����� ���� kgbfbl_�� \ugvl_� wdhghfZca_j� ����� b� ba\e_dbl_

aZkehgdm�^ey�jZklhidb� ������jbk�����qlh[u�fh`gh�[ueh�ijhqbklblv�imlb�ijh^mdlh\�k]hjZgby�b�[hdh\u_

kl_gu�dhleh\h]h�dhjimkZ��K\_jom�k�ihfhsvx�dhq_j]b�kgbfbl_�djurdm� ������QbkldZ�kl_ghd�ijh\h^blky

klZevguf�kdj_[dhf��dhlhjuc�ihklZ\ey_lky�\�dhfie_dl_�k�dhlehf��KZ`Z�b�aheZ�\h�\j_fy�qbkldb�iZ^Zxl�\

ijhkljZgkl\h� ahevgbdZ�� HklZldb� kZ`b� gZ� ^g_� dZf_ju� khkdj_[bl_� kdj_[dhf� \� hl\_jklb_�� ihke_� q_]h

lsZl_evgh� mklZgh\bl_� djurdm�� <� l_q_gb_� hlhibl_evgh]h� k_ahgZ� ke_^m_l� ^\Z� jZaZ� hqbklblv� dZgZe

\lhjbqgh]h�\ha^moZ�ki_pbZevguf�kdj_[dhf��dhlhjuc�lZd`_�ihklZ\ey_lky�\f_kl_�k�dhlehf��Ij_`^_�\k_]h

hlh^\bgvl_�kj_^gbc�dbjibq������d�k_j_^bg_�dhleZ�ih�k\Zj_gghc�^hjh`d_�lZd��qlh[u�[ue�^hklmi�d�dZgZem

ihklhyggh]h�\lhjbqgh]h�\ha^moZ��Ihke_�hqbkldb�kj_^gbc�dbjibq�i_j_^\bgvl_�\�bkoh^gh_�iheh`_gb_�

J_dhf_g^m_lky�g_�dhjy[Zlv�kl_gu�dZf_ju�k]hjZgby�
MklZgZ\eb\Zy�aZkehgdm�jZklhidb�h[jZlbl_�\gbfZgb_��g_�kh]gmlZ�eb�hgZ��_keb�kh]gmlZ��mklZgh\bl_

__�lZd��qlh[u�hgZ�\�k\h_c�kj_^g_c�qZklb�dZkZeZkv�\h^yghc�k_dpbb��?keb�aZkehgdZ�ijyfZy��lh�ijb�dZ`^hc

qbkld_�ih\_jgbl_�__�gZ����°�\h�ba[_`Zgbb�__�^_nhjfZpbb�
Ihke_�hdhgqZgby�hlhibl_evgh]h�k_ahgZ�dhl_e�lsZl_evgh�ijhqbklbl_��qlh[u�\�gZdhie_gghc�kZ`_

g_�kh[bjZeZkv�\eZ`ghklv��h[jZamxsZy��qj_af_jgmx�dhjjhabx�

HJHR?GB?�DHLE:�B�H;J:AH<:GB?�>?=LY
Ijb� i_j\hc� jZklhid_� dhleZ� gZ� _]h� kl_gZo� hkZ`^Z_lky� \h^Z�� dhlhjZy� kl_dZ_l� \� ahevgbdh\h_

ijhkljZgkl\h��qlh�fh`_l�kha^Zlv�\i_qZle_gb_�l_qdb�dhleZ��H[jZah\Zgb_�\h^gh]h�hkZ^dZ�bkq_aZ_l�ihke_

hk_^Zgby� aheu� gZ� \gmlj_ggbo� kl_gZo� dhleZ� ijbf_jgh� ihke_� ���� jZklhihd��Ihke_� g_dkdhevdbo� i_j\uo

jZklhihd�j_dhf_g^m_f�\ugmlv�wdhghfZca_j�

Ijb� jZ[hl_� dhleZ� gZ� gbadmx� fhsghklv�� l�_�� ijb� gbadhc� l_fi_jZlmj_� \h^u� \� dhle_� b� gbadhc

l_fi_jZlmj_�ijh^mdlh\�k]hjZgby��gZ�kl_gZo�dhleZ�\hagbdZ_l�dhg^_gkZl��dhlhjuc�kl_dZ_l�\�ahevgbdh\h_

ijhkljZgkl\h�

LZd� dZd� lhqdZ� jhku�ijh^mdlh\� k]hjZgby�ijbf_jgh� ���&�� dhg^_gkZl� \hagbdZ_l�gZ� kl_gZo� dhleZ

lhevdh� ihke_� hoeZ`^_gby� ijh^mdlh\� k]hjZgby� gb`_� ��°C�� <hagbdgh\_gb_� hjhr_gby� gZ� kl_gZo

aZ]jmahqghc�\hjhgdb�hagZqZ_l�\ukhdh_�kh^_j`Zgb_�\h^u�\�lhieb\_��<�wlhf�kemqZ_�\h^Z�fh`_l�kl_dZlv�\

ahevgbd�b�ijb�l_fi_jZlmj_�\h^u�\�dhle_�\ur_���°C.
H[jZah\Zgb_�^_]ly�\�dhle_�gZklmiZ_l�ijb�ih^h[guo�h[klhyl_evkl\Zo� �gbadZy�fhsghklv��gbadZy

l_fi_jZlmjZ��� [he__� lh]h� b� ijb� iehoh� gZeZ`_gghf� k`b]Zgbb� �g_o\ZldZ� ^hihegbl_evgh]h� \ha^moZ��

H[jZah\Zgguc�b�kl_dZ_fuc�gZ�^gh�dZf_ju�^_]hlv�aZljm^gy_l�kgylb_�djurdb�^ey�qbkldb��<�wlhf�kemqZ_

djurdm�fh`gh�hk\h[h^blv�m^Zjhf�fhehldZ�kgbam�

>_]hlv�fh`gh�hqbklblv�ki_pbZevguf�kdj_[dhf��dhlhjuc�ihklZ\ey_lky�\�dhfie_dl_�dhleZ��lhevdh

\� _]h�fy]dhf� khklhygbb�� l�_�� ijb� l_fi_jZlmj_� \h^u� \� dhle_� ijbf_jgh� ��°C��WlZ� l_fi_jZlmjZ� [ukljh
^hklb]Z_lky� ijb� aZdjulbb� hlhibl_evghc� kbkl_fu� b� ijb� bkihevah\Zgbb� \� dZq_kl\_� lhieb\Z� fy]dh]h

^_j_\Z��dhlhjh_�[ukljh�k]hjZ_l�
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IJBF?G?GB?�WDHGHF:CA?J:
<� gZqZe_� hlhibl_evgh]h� k_ahgZ� b� \� i_j_oh^guc� i_jbh^� j_dhf_g^m_f� \ugmlv� wdhghfZca_j� ba

dhleZ�� Lhevdh� ihke_� ihgb`_gby� gZjm`ghc� l_fi_jZlmju� gb`_� ±�°C� �q_fm� hl\_qZ_l� l_fi_jZlmjZ
hlhibl_evghc�\h^u����&��Z�fhsghklv�����hl�ghfbgZevghc�fhsghklb��ke_^m_l�\eh`blv�wdhghfZca_j�\

dhl_e�\�_]h�bkoh^gh_�iheh`_gb_�

Ijb�ijZ\bevghf�\u[hj_�dhleZ�l_fi_jZlmjZ�hlhibl_evghc�\h^u�hl\_qZ_l�ke_^mxsbf�gZjm`guf

l_fi_jZlmjZf�

gZjm`gZy�l_fi_jZlmjZ���������������������& +10 +5 0 -5 -7 -10 -15
l_fi_jZlmjZ�hlhibl_evghc�\h^u����& 47 56 65 73 77 81 90

wdhghfZca_j�\ugmlv wdhghfZca_j�\eh`blv

MdZaZggu_� \� lZ[ebp_� agZq_gby� y\eyxlky� hjb_glbjh\hqgufb� b� aZ\bkyl� hl� jZaf_jh\� hlhibl_evghc

kbkl_fu�b�^j��h[klhyl_evkl\�

>UFH<:Y�LJM;:
>ufh\Zy�ljm[Z�k�ohjhr_c�ly]hc�y\ey_lky�hkgh\guf�mkeh\b_f�dZq_kl\_ggh]h�nmgdpbhgbjh\Zgby

dhleZ�b�\eby_l�g_�lhevdh�gZ�fhsghklv�dhleZ��gh�b�gZ�ohjhr__�b�wdhghfbqgh_�k`b]Zgb_��gZ�h[jZah\Zgb_

^_]ly�� Ly]Z� ^ufh\hc� ljm[u� aZ\bkbl� hl� __� k_q_gby�� \ukhlu�� r_jhoh\Zlhklb� __� kl_gu� b� hl� jZagbpu

l_fi_jZlmj� ijh^mdlh\� k]hjZgby� b� hdjm`Zxs_]h� \ha^moZ�� J_dhf_g^m_f� ijbf_gylv� ^ufh\u_� ljm[u� k

ijhdeZ^dZfb�

J_dhf_g^m_fZy� \ukhlZ� ^ufh\hc� ljm[u� ^ey� dhleZ� '25� ��� \� aZ\bkbfhklb� hl� __� \gmlj_gg_]h

k_q_gby:
k_q_gb_� fbgbfZevgZy�\ukhlZ�

����o�����ff ��f

∅����f ��f

����o�����ff ���f

∅����f ���f

<ur_mdZaZggZy� bgnhjfZpby� y\ey_lky� bgnhjfZlb\ghc�� Dhleu� ^he`gu� [ulv� ih^kh_^bg_gu� d

hl^_evghfm�^ufh\hfm�dZgZem�

<U;HJ�FHSGHKLB�DHLE:
IhegZy�fhsghklv�dhleZ�bkihevam_lky�lhevdh�\�l_q_gb_�g_dhlhjhc�qZklb�hlhibl_evgh]h�k_ahgZ�

hklZ\r__ky�\j_fy�dhl_e�jZ[hlZ_l�gZ�ihgb`_ggmx�fhsghklv��l�_��ijb�gbadbo�l_fi_jZlmjZo��qlh�\e_q_l�aZ

kh[hc� ih\ur_ggh_� h[jZah\Zgb_� ^_]ly�� Ihwlhfm� g_� j_dhf_g^m_lky� ijbf_gylv� dhleu� k� [hevr_c

fhsghklvx��q_f�jZkq_lgu_�l_ieh\u_�ihl_jb�h[t_dlZ�

MKL:GH<D:�DHLE:
>ey�mijhs_gby�moh^Z�aZ�dhlehf�j_dhf_g^m_lky�mklZgZ\eb\Zlv�dhl_e�gZ�\ha\ur_ggh_�g_]hjxq__

hkgh\Zgb_����������ff���>ey�emqr_]h�ijhfu\Zgby�dhleZ�j_dhf_g^m_f�mklZgh\blv�dhl_e�lZdbf�h[jZahf�

qlh[u�m]he�dhleZ�k�\_jogbf�\uoh^hf�gZoh^beky�gZ������ff�\ur_��<�ihf_s_gbb�f_klhgZoh`^_gby�dhleZ

^he`gZ� [ulv� h[_ki_q_gZ� ihklhyggZy� ih^ZqZ� \ha^moZ�� ?]h� jZkoh^� ijb� iheghc� fhsghklb� khklZ\ey_l

ijbf_jgh���f3�qZk�

LJM;U�>UFHOH>:
Ljm[u� ^ufhoh^Z� aZdj_ibl_� gZ� \uoh^ghc� ljm[_� dhleZ� aZde_idhc� ∅� �ff�� >ey� wlhc� p_eb� \

\uoehighf�iZljm[d_�dhleZ�\uk\_je_gh�hl\_jklb_�∅��ff�

FHGL:@�JUQ:=:�<KLJYOB<:GBY
GZ� juqZ]� gZ^_gvl_� jmdhyldm�� aZl_f� \klZ\vl_� _]h� \� hl\_jklb_� k� e_\hc� klhjhgu� dhleZ�� GZ

q_luj_o]jZgguc�dhg_p�juqZ]Z�gZ^_gvl_�juqZ]�dhehkgbdh\hc�kbkl_fu�b�aZnbdkbjmcl_�riebglhf�

FHGL:@��MKL:GH<HQGH=H�<BGL:�B�DHGMKH<HC�JMDHYLDB���������
H[_�^_lZeb�gZoh^ylky�\�ahevgbd_��FhglZ`�mklZgh\hqgh]h�\bglZ�ijh\_^bl_�_]h�\\bgqb\Zgb_f�\

j_av[m� \�^jhkk_e_��jmdhyldm� aZdj_ibl_� \bglhf�F���gZ�dhlhjuc�gZ^_g_l_�rZc[m� ����b� djxqhd�p_ihqdb

TRV.
FHGL:@�F:GHL?JF:
<� gZ[hj_� ijbgZ^e_`ghkl_c� d� dhleZf� DOR 16 ihklZ\ey_lky� fZghl_jf�� dhlhjuc� aZf_gy_l

l_jfhf_lj�b�fZghf_lj��FZghl_jf�mklZgZ\eb\Z_lky�\�i_j_^g_c�qZklb�dhleZ�ih^�i_j_^g_c�iZg_evx�

>_fhglZ`�i_j_^g_c�iZg_eb�ijh\_^bl_�ke_^mxsbf�h[jZahf�
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- kgbfbl_�djurdm�dhleZ��ijbih^gy\�b�\ukmgm\�ba�aZ^gbo�^_j`Zl_e_c�

- hkeZ[vl_�\bglu�[hdh\uo�kl_ghd�

- i_j_^\bgvl_�[hdh\u_�iZg_eb�\�^_j`Zl_eyo�\i_j_^�

- i_j_^gxx�iZg_ev�ijb`fbl_�d�dhlem�k�ijZ\hc�klhjhgu��h^gh\j_f_ggh�hlh^\bgvl_�[hdh\mx

iZg_ev�\ijZ\h�b�hlp_ibl_�i_j_^gxx�iZg_ev�

- i_j_^gxx�iZg_ev�ih\_jgbl_�\hdjm]�e_\h]h�^_j`Zl_ey�b�kgbfbl_�__�

- mklZgh\bl_� fZghl_jf� �m� lbiZ� ����� ke_^m_l� miehlgblv� j_av[m� h[jZlgh]h� deZiZgZ� b

fZghl_jfZ��

- \uj_`vl_�hl\_jklb_�\�baheypbb�^ey�fZghl_jfZ�

- ijh\_^bl_�ijh\_jdm�]_jf_lbqghklb�b�mklZgh\bl_�baheypbx�gZ�fZghl_jf�

MklZgh\dZ�i_j_^g_c�iZg_eb�b�djurdb�ijh\h^blky�\�h[jZlghf�ihjy^d_�

FHGL:@�L?FI?J:LMJGH=H�J?=MEYLHJ:�FHSGHKLB��TRV)
L_fi_jZlmjguc�j_]meylhj�fhsghklb� �TRV)�ij_^gZagZq_g�^ey�j_]mebjh\db�ih^Zqb� k`b]Z_fh]h

\ha^moZ�\�dhl_e�gZ�l\_j^hf�lhieb\_��J_]meylhj�fhsghklb�jZ[hlZ_l�\�aZ\bkbfhklb�hl�l_fi_jZlmju�\h^u�\

dhle_�� ijb� \hajZklZgbb� l_fi_jZlmju� hlhibl_evghc� \h^u� ihkl_i_ggh� aZdju\Z_l� ih^Zqm� k`b]Z_fh]h

\ha^moZ�� Z�ijb�ihgb`_gbb�l_fi_jZlmju�hlhibl_evghc�\h^u�hldju\Z_l�ih^Zqm�\ha^moZ��LZdbf�h[jZahf

TRV� iha\hey_l� ih^^_j`b\Zlv� aZ^Zggmx� fhsghklv� dhleZ� \� hij_^_e_gghf� ^bZiZahg_� b� ij_^hl\jZsZ_l

kZfhijhba\hevgh_�i_j_lZieb\Zgb_�

FhglZ`�TRV�ijh\h^blky�ke_^mxsbf�kihkh[hf�

1. Ihijh[mcl_� gZ\bglblv� j_]meylhj� kgZqZeZ� [_a� miehlgbl_evghc� iZdeb�� AZl_f� j_]meylhj

gZ\bglbl_�k�aZsblguf�^bkdhf�ba�I<O��gZ^_luf�gZ�]bevam��b�iZde_c�k�ihfhsvx�dexqZ�gZ

iZljm[hd�dhleZ�\�lj_[m_fh_�iheh`_gb_��kf��jbk����

2. <eh`bl_�ie_qh�\�dhjimk�j_]meylhjZ�k�hl\_jklbyfb�kh]eZkgh�jbkmgdZ�b�aZnbdkbjmcl_�\bglhf

F��� Ie_qh� ^he`gh� [ulv� jZkiheh`_gh� \\_jo� ih^� m]ehf� ���� d� hkb� j_]meylhjZ� ijb

mklZgh\e_gbb�jmqdb�gZkljhcdb�gZ�fbgbfmf�±����

3. Jmqdm�gZkljhcdb�mklZgh\bl_�gZ�����[_eZy�rdZeZ��gZijhlb\�[_ehc�lhqdb�j_]meylhjZ��GZlygbl_

p_ihqdm��djxqhd�gZ�dhgp_�p_ihqdb�ijb\bglbl_�q_j_a�rZc[m�d�dhgmkh\hc�jmdhyld_�^jhkk_ey

ahevgbdh\hc� ^\_jpu�� >jhkk_ev� ^he`_g� [ulv� ijbdjul�� Z� p_ihqdZ� gZlygmlZ�� ijb

g_h[oh^bfhklb�bkijZ\blv�^ebgm�p_ihqdb�i_j_^\b`_gb_f�djxqdZ�

J_]mebjh\dZ�ijh\h^blky�k�ihfhsvx�jmqdb�gZkljhcdb� k�rdZehc�\hkvfb�mjh\g_c�fhsghklb� ���

�����Mjh\_gv�����hl\_qZ_l�ijb[ebabl_evgh�fZdkbfZevghc�l_fi_jZlmj_�\h^u���°C��Mjh\_gv����hl\_qZ_l
l_fi_jZlmj_�\h^u�ijb[ebabl_evgh���°C.

MklZgh\e_gb_f� jmqdb� gZkljhcdb� hlghkbl_evgh� rdZeu� mijZ\ey_lky� hldjulb_� ^jhkk_ey�� l_f

kZfuf�mklZgZ\eb\Z_lky�fhsghklv�dhleZ��RdZeZ�mjh\g_c�fhsghklb�y\ey_lky�qbklh�bgnhjfZlb\ghc�

TRV� ih^^_j`b\Z_l� mklZgh\e_ggmx� fhsghklv� ^h� l_o� ihj�� ihdZ� dhehkgbd� g_� aZkhjblky� ahehc�

AZl_f�ke_^m_l�\kljyogmlv�dhehkgbd��qlh[u�h[gh\beZkv�ih^ZqZ�\ha^moZ�d�lhieb\m�

Ijbf_j� mklZgh\db� l_fi_jZlmju� ��°C�� Dhl_e� jZklhiblv� gZ� l_fi_jZlmjm� gZ� �°C� \ur_�� q_f

lj_[m_fZy� l_fi_jZlmjZ� ±� ��°C�� Jmqdm� gZkljhcdb� mklZgh\bl_� gZ� mjh\_gv� ��� �[_eZy� rdZeZ��� Ijb

^hklb`_gbb�l_fi_jZlmju�\h^u���°C�^jhkk_ev�^he`_g�aZdjulvky��Z�p_ihqdZ�^he`gZ�[ulv�gZlygmlZ���Ijb
ihgb`_gbb� l_fi_jZlmju� hlhibl_evghc� \h^u� ih^� ���&� ^jhkk_ev� gZqg_l� hldju\Zlvky�� lZdbf� h[jZahf

ih^^_j`b\Z_l�kj_^gxx�l_fi_jZlmjm�hlhibl_evghc�\h^u�gZ����&�

J_dhf_g^m_f� j_]meyjgh� qbklblv� TRV��Ijb� g_h[oh^bfhklb� aZf_gu� ^ZlqbdZ� beb� ^jm]hc� qZklb
j_]meylhjZ� �djhf_� ]bevau�� \h^m� ba� dhleZ� \uimkdZlv� g_� h[yaZl_evgh�� Ihke_� hk\h[h`^_gby� dhjimkZ

j_]meylhjZ�]bevaZ�hklZ_lky�\�dhle_��Z�\k_�^_lZeb�fh`gh�e_]dh�aZf_gblv�

���]bevaZ

���r_klb]jZggbd

���dhjimk�j_]meylhjZ

���jmqdZ�gZkljhcdb

���ie_qh

���^_j`Zl_ev�ie_qZ

Jbk���.�L_fi_jZlmjguc�j_]meylhj�fhsghklb
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FHGL:@�JUQ:=:�><?JPU�A:=JMADB
JuqZ]� ^\_jpu� aZ]jmadb� kem`bl� ^ey� bo� hldjulby�� FhglZ`� ijh\h^blky� \klZ\dhc� juqZ]Z� \

hl\_jklb_�k�[hdm�^\_jpu�b�nbdkbjh\Zgb_f�k�ihfhsvx�rlbnlZ�∅��o����ff�

DHFIE?DL:PBY�NML?JH<DB��jbk����
Dbjibq� kj_^gbc� ����� b� [hdh\u_� dbjibqb� ����� ihklZ\eyxlky� \� ahevgbd_�� lZd� dZd� \h� \j_fy

i_j_\hadb�fh]eb�[u�\uiZklv�

MklZgh\dm� ^Zgguo� dbjibq_c� ijh\_^bl_� kh]eZkgh� jbk�� ��� kj_^gbc� dbjibq� ^he`_g� e_`Zlv� gZ

klZevghc�ihehk_�gZ�klhjhg_�\h^yghc�k_dpbb��Z�gZ�^jm]hc�klhjhg_�hibjZ_lky�gZ�jZa^_eyxsb_�dbjibqb�

Kj_^gbc�dbjibq�jZaf_sZ_lky�\�k_j_^bg_�dZf_ju�k]hjZgby�

KBKL?F:�DHEHKGBDH<
Kbkl_fZ� dhehkgbdh\� khklhbl� ba� ih\hjhlgh]h� dhehkgbdZ� ����� i_j_^g_]h� dhehkgbdZ� ����� b

hldb^gh]h�dhehkgbdZ�������Kbkl_fZ�dhehkgbdh\�ihklZ\ey_lky�\�kh[jZgghf�\b^_�

I_j_^gbc�b� hldb^ghc� dhehkgbdb� kh_^bg_gu� k�ihfhsvx�rlbnlh\��>_fhglZ`� wlbo� dhehkgbdh\

ijh\h^blky�bo�\uly]b\Zgb_f�ba�^_j`Zl_e_c�b�ih^gylb_f�q_j_a�\hjhgdm�aZ]jmadb��FhglZ`�ijh\h^blky�\

h[jZlghf�ihjy^d_�

Ih\hjhlgu_�dhehkgbdb�meh`_gu�\�^_j`Zl_eyo��dhlhju_�gZ�e_\hc�klhjhg_�dhleZ�aZdjulu_��Z�gZ

ijZ\hc�klhjhg_�dhleZ�hldjulu_��I_j_^�^_fhglZ`hf�ih\hjhlguo�dhehkgbdh\�ke_^m_l�\ugmlv�i_j_^gbc�b

hldb^ghc� dhehkgbdb�� Kh� klhjhgu� ahevgbdZ� \ugmlv� riebgl� ba� juqZ]Z� \kljyob\Zgby�� l_f� kZfuf

jZat_^bg_g� juqZ]� \kljyob\Zgby� k� juqZ]hf�� L_i_jv� fh`gh� \ugmlv� kZfb� dhehkgbdb�� Ih^gbfbl_

dhehkgbdb� k�ijZ\hc� klhjhgu� dhleZ�� ]^_� ^_j`Zl_eb� hldjulu�� l_f� kZfuf� dhehkgbdb� hk\h[h`^Zxlky� gZ

e_\hc� klhjhg_� dhleZ�� Dhehkgbdb� fh`gh� \ugmlv� q_j_a� ^\_jpm� ahevgbdZ�� Ih\hjhlgu_� dhehkgbdb

kh_^bg_gu� f_`^m� kh[hc� juqZ]hf� dhehkgbdh\� b� jZkde_iZggufb� rlbnlZfb�� ihwlhfm� ijb� aZf_g_

g_dhlhjh]h�ba�ih\hjhlguo�dhehkgbdh\�ke_^m_l�m^Zeblv�jZkde_iZggmx�]heh\dm�gZibevgbdhf�

Ijb�fhglZ`_�gh\h]h�ih\hjhlgh]h�dhehkgbdZ� ke_^m_l� \klZ\blv�gh\uc�rlbnl�b�jZkde_iZlv� _]h�

FhglZ`�kbkl_fu�^\mo�ih\hjhlguo�dhehkgbdh\�\�dhl_e�ijh\h^blky�\�h[jZlghf�ihjy^d_�^_fhglZ`Z�

L?OGBQ?KDB?�I:J:F?LJU
\ukhlZ ����ff
rbjbgZ �����ff
]em[bgZ ����ff
^bZf_lj�\uoehigh]h�iZljm[dZ ����ff
\oh^�b�\uoh^�\h^u�ba�dhleZ \gmlj_gg__�k_q_gb_����ff�k�neZgp_f
ghfbgZevgZy�fhsghklv ���d<l
^hklb]�Zy�fhsghklv�ijb�jZ[hl_�gZ�aZiZk��lhieb\_ 70-80%
jZkoh^� j_dhf_g�� lhieb\Z� ijb� ghfbg�� fhsghklb

�[mjuc�m]hev�±�hj_r_d�����l_iehhl^ZqZ����0>`�d]�
����d]�qZk

iehsZ^v�l_iehh[f_gZ�dhleZ ����f
2

fZdk��jZ[hq__�ba[ulhqgh_�^Z\e_gb_ ����dIZ
^_`mjguc�j_`bf�dhleZ��[mjuc�m]hev� fZdkbfZevgh����qZkh\
DI>�dhleZ 74-78%
DI>�dhleZ�ijb�lhid_�Zevl_jgZlb\guf�lhieb\hf 70-80%
fZkkZ�dhleZ ����d]
lhieb\h [mjuc�m]hev��^j_\_kbgZ�dZf_g��m]hev��[jbd_lu��dhdk

ly]Z fbg�����IZ
fZdk�� ^himklbfZy� \ukhlZ� l_iehghkbl_ey� \

jZkrbjbl��[Zd_�hl�^gZ�dhleZ
���f

h[t_f�\h^u�\�dhle_ ���^f
3

IJBG:>E?@GHKLB�DHLE:
1. l_fi_jZlmjguc�j_]meylhj�fhsghklb��TRV)
2. jmdh\h^kl\h�ih�wdkiemZlZpbb

3. ]ZjZglbcguc�ebkl

4. \imkdghc�deZiZg

5. ahevgbd

6. ^\Z�neZgpZ�k�kh_^bgbl_evgufb�^_lZeyfb�b�miehlg_gb_f

7. aZsblguc�^bkd�ih^�TRV
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8. fZghl_jf

9. juqZ]�^\_jpu�aZ]jmadb�k�mijm]bf�rlbnlhf

10. juqZ]�\kljyob\Zgby
11. j_]mebjh\hqguc�\bgl
12. dhq_j]Z
13. reZdhj_a

14. kdj_[hd
15. dhgmkgZy�jmdhyldZ�k�\bglhf
16. kdj_[hd�^ey�hqbkldb�dZgZeZ�ijhoh`^_gby�\lhjbqgh]h�\ha^moZ

IJ:<BE:�;?AHI:KGHKLB
Ijb�mklZgh\d_�b�wdkiemZlZpbb�dhleZ�^he`gu�[ulv�kh[ex^_gu�ghjfu��^_ckl\bl_evgu_�\�^Zgghc

h[eZklb��Z�lZd`_�bgkljmdpby�ba]hlh\bl_ey�dhleZ�

1. FbgbfZevgh_� ^himklbfh_� jZkklhygb_� f_`^m� \g_rgbf� dhjimkhf� dhleZ� b� � kj_^g_�� b

gbadh]hjxqbfb� fZl_jbZeZfb� �dhlhju_� ihke_� aZ`b]Zgby� [_a� ih^Zqb� ^hihegbl_evghc

l_iehwg_j]bb�m]Zkgml���kl_i_gv�]hjxq_klb�<1��K1�b�K2��^he`gh�[ulv� ����ff��FbgbfZevgh_

jZkklhygb_� ^ey� \ukhdh]hjxqbo� fZl_jbZeh\� �ihke_� aZ`b]Zgby� ]hjbl� b� k]hjbl� �� kl_i_gv

]hjxq_klb�K3�� ^\hcgZy� �� ���ff�� wlh� dZkZ_lky� lZd`_� lhieb\Z� b� ih^`b]Zxs_]h� fZl_jbZeZ�

JZkklhygb_�����ff�^he`gh�kh[ex^Zlvky�b�\�lhf�kemqZ_��_keb�kl_i_gv�]hjxq_klb�fZl_jbZeZ

g_ba\_klgZ�

2. Dhl_e�fh`_l�ijbf_gylvky� \� h[uqghc� kj_^_��Ijb� hiZkghklb� \hagbdgh\_gby� ]hjxqbo� ]Zah\

beb�iZjh\�dhl_e�g_h[oh^bfh�\h\j_fy�\u\_klb�ba�j_`bfZ�jZ[hlu�

3. Ijbkh_^bg_gb_�dhleZ�d�^ufh\hc�ljm[_�fh`_l�[ulv�hkms_kl\e_gh� lhevdh�ijb� kh[ex^_gbb

ke_^mxsbo�mkeh\bc�

- dhl_e� fh`_l� [ulv� ijbkh_^bg_g� lhevdh� d� ^ufh\hc� ljm[_� k� ^hklZlhqghc� ly]hc� ^ey� \k_o

ijZdlbq_kdb�\hafh`guo�jZ[hqbo�mkeh\bc�

- ^ufhoh^�^he`_g�[ulv�dZd�fh`gh�dhjhq_�b�^he`_g�ih^gbfZlvky�\�gZijZ\e_gbb�hl�dhleZ�d

^ufh\hc�ljm[_�

- ^ufhoh^� ^he`_g� [ulv� gZ^e_`Zsbf� h[jZahf� khklZ\e_g� b� gZ^_l� lZd�� qlh[u� ba[_`Zlv� _]h

khkdZdb\Zgb_��^ebgZ�^ufhoh^Z�g_�^he`gZ�ij_\urZlv����f�

- \k_�khklZ\gu_�qZklb�^ufhoh^Z�^he`gu�[ulv�ba�g_]hjxqbo�fZl_jbZeh\�

- ljm[u�^ufhoh^Z�^he`gu�kh[bjZlvky�ba�qZkl_c�� aZkmgmluo�\�k_[y�\�gZijZ\e_gbb�^\b`_gby

]Zah\�

4. Dhl_e� ke_^m_l� mklZgZ\eb\Zlv� gZ� g_]hjysbc� ihe� beb� g_]hjysmx�� l_iehbahebjh\Zggmx

ih^deZ^dm�� ij_\urZxsmx�i_jbf_lj� dhleZ� \i_j_^b�fbgbfZevgh� gZ� ����ff�� gZ� hklZevguo

klhjhgZo�±�gZ�����ff�

5. Ihevah\Zl_ev� fh`_l� ijh\h^blv� lhevdh� j_fhgl�� k\yaZgguc� k� aZf_ghc� dZdhc�eb[h� qZklb

�gZijbf_j��dhehkgbdh\��miehlgbl_evgh]h�rgmjZ��dbjibq_c�b�l�i���

6. L_dmsbc�moh^�aZ�dhlehf�±�qbkldm�dhleZ�ijh\h^blv�fbgbfZevgh���jZa�\�g_^_ex�

7. Dhl_e�fh]ml�h[kem`b\Zlv�lhevdh�kh\_jr_gghe_lgb_�ebpZ��AZij_sZ_lky�hklZ\eylv�^_l_c�[_a

gZ^ahjZ�\[ebab�jZ[hlZxs_]h�dhleZ�

8. AZij_sZ_lky�ijbf_g_gb_�]hjxqbo�`b^dhkl_c�^ey�jZklhidb�b�^ey�ih\ur_gby�ghfbgZevghc

fhsghklb� dhleZ� \h� \j_fy� _]h� jZ[hlu�� <[ebab� aZ]jmahqgh]h� b� \u]jmahqgh]h� hl\_jklby

aZij_sZ_lky�kdeZ^bjh\Zlv�]hjxqb_�ij_^f_lu��Ahem�fh`gh�\u[jZku\Zlv�lhevdh�\�g_]hjxqb_

khkm^u�k�djurdhc�

9. Dhl_e� jZaj_rZ_lky� wdkiemZlbjh\Zlv� k� fZdkbfZevghc� l_fi_jZlmjhc� hlhibl_evghc� \h^u� gZ

\uoh^_���°C��dhl_e�ke_^m_l�\j_fy�hl�\j_f_gb�dhgljhebjh\Zlv�
10. Ijb�h[kem`b\Zgbb�dhleZ�ke_^m_l�jmdh\h^kl\h\Zlvky�bgkljmdpbyfb�ijhba\h^bl_ey�

IJ?>MIJ?@>?GBY
 >ey�ijh^he`_gby� kjhdZ� kem`[u�dhleZ� \� kbkl_f_� k�jZkrbjbl_evguf�[Zdhf�ih^�^Z\e_gb_f� �g_

^himkdZcl_� h[jZah\Zgby� gbadhl_fi_jZlmjghc� dhjjhabb� iml_c� ijh^mdlh\� k]hjZgby� iml_f� ih^^_j`Zgby

l_fi_jZlmju�\�dhle_�k\ur_���°C �lhqdZ�jhku�� �gZijbf_j�k�ihfhsvx�q_luj_ooh^h\h]h�kf_rb\Zxs_]h

\_glbey�DUOMIX ���?keb�g_�mkljZg_gZ�gbadhl_fi_jZlmjgZy�dhjjhaby��lh�dhl_e�dhjjh^bjm_l�kh�klhjhgu
ijh^mdlh\�k]hjZgby��Z�jZkrbjbl_evguc�[Zd�ih^�^Z\e_gb_f�\�[hevrbgkl\_�kemqZ_\�khdjZlbl�kjhd�kem`[u

dhleZ�
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G?BKIJ:<GHKLB�B�BO�MKLJ:G?GB?

G_bkijZ\ghklv IjbqbgZ MkljZg_gb_
Dhl_e� g_� jZ[hlZ_l� gZ� ihegmx

fhsghklv

���iehoh�mklZgh\e_gZ�djurdZ

qbklys_]h�hl\_jklby�

���g_]_jf_lbqghklv�ieblu�b

^\_jpu�aZ]jmadb�

���hl\ZebeZkv�aZfZadZ�ih

i_jbf_ljm�^gZ�dhleZ�beb�dZf_ju�

���fZeZy�ly]Z�

���lhieb\h�k�gbadhc

l_iehl\hjghklvx

���mklZgh\blv�ijZ\bevgh�djurdm�

���ijh\_jdZ�b�aZf_gZ

miehlgbl_evguo�rgmjh\�

���aZfZaZlv�dhleh\hc�aZfZadhc�

���ijbkihkh[blv�^ufh\mx�ljm[m�

���ijb�gbadbo�gZjm`guo

l_fi_jZlmjZo�bkihevah\Zlv

lhieb\h�k�[hevr_c

l_iehl\hjghklvx�

Dhl_e� g_\hafh`gh� j_]mebjh\Zlv�

Z� ^_`mjguc� j_`bf� g_� \u^_j`bl

���qZkh\

��� hl\ZebeZkv� aZfZadZ� ih

i_jbf_ljm�^gZ�dhleZ�

��� g_]_jf_lbqghklv� ^\_jpu

ahevgbdZ�

���[hevrZy�ly]Z�

���hqbklblv�b� aZfZaZlv�^gh�dhleZ

q_j_a�^\_jpm�ahevgbdZ�

��� ijh\_jblv� b� aZf_gblv

miehlgbl_evgu_�rgmju�

���ijbkihkh[blv�^ufh\mx�ljm[m�

<ukhdZy� l_fi_jZlmjZ� \h^u� \

dhle_� b� gbadZy� \� [ZlZj_yo

�dbi_gb_�dhleZ�

��� [hevrh_� ]b^jZ\ebq_kdh_

khijhlb\e_gb_� hlhibl_evghc

kbkl_fu� �hkh[_ggh� m� kbkl_f� k

_kl_kl\_gghc�pbjdmeypb_c�\h^u��

��� [hevrZy� ly]Z�� lhieb\h� k

\ukhdhc�l_iehl\hjghklvx�

���mklZgh\blv�gZkhk�

���ihgbablv�ly]m�aZkehgdhc�

J?DHF?G>:PBB� BA=HLH<BL?EY� IH� MKL:GH<D?� B� BKIHEVAH<:GBX� A:DJULUO
J:KRBJBL?EVGUO�;:DH<�>EY�KL:EVGUO�DHLEH<�FHSGHKLVX�>H����D<L

H^gbf� ba� ]eZ\guo� ij_bfms_kl\� bkihevah\Zgby� aZdjuluo� jZkrbjbl_evguo� [Zdh\� y\ey_lky

ij_^hl\jZs_gb_� ihklmie_gby� \ha^moZ� \� kbkl_fm�� Ba�aZ� g_ijZ\bevgh]h� \u[hjZ� h[t_fZ� aZdjulh]h

jZkrbjbl_evgh]h� [ZdZ� beb� g_ijZ\bevgh]h� ijh_dlZ� \� g_dhlhjuo� kbkl_fZo� k� [Zdhf� ij_\urZeZkv

fZdkbfZevgZy� jZagbpZ� ^Z\e_gbc��Ihke_� ^ebl_evguo� bkiulZgbc� [ue� jZajZ[hlZg� gh\uc� f_lh^� jZkq_lZ

h[t_fZ� jZkrbjbl_evguo� [Zdh\� ^ey� klZevguo� dhleh\� fhsghklvx� ^h� ��� d<l� k� mq_lhf� fZdkbfZevghc

jZagbpu�^Z\e_gbc��dhlhjZy�ijb�^bgZfbq_kdbo�gZ]jmadZo�g_�fh`_l�ih\j_^blv�dhl_e��JZagbpZ�^Z\e_gbc

^ey�klZevguo�dhleh\�mklZgh\e_gZ�gZ����dIZ.
=eZ\gu_� j_dhf_g^Zpbb�� dhlhju_� ^he`gu� [ulv� kh[ex^_gu� ijb� fhglZ`_� aZdjuluo

jZkrbjbl_evguo�[Zdh\�^ey�klZevguo�dhleh\�fhsghklvx�^h����d<l�

1. Ih^\h^ysbc�ljm[hijh\h^�d�jZkrbjbl_evghfm�[Zdm�^he`_g�[ulv�dhjhldbf��[_a�i_j_djulby

b� k� \hafh`ghklvx� jZkly`_gby�� ;Zd� ^he`_g� [ulv� jZaf_s_g� lZdbf� h[jZahf�� qlh[u� g_

gZoh^beky�ih^�\ha^_ckl\b_f�emqbklh]h�l_ieZ�

2. DZ`^Zy� hlhibl_evgZy� kbkl_fZ� ^he`gZ� [ulv� kgZ[`_gZ� fbgbfZevgh� h^gbf� gZ^_`guf

ij_^hojZgbl_evguf� deZiZghf�� jZaf_s_gguf� gZ� \uoh^ghf� ljm[hijh\h^_� ba� dhleZ�� b

fZghf_ljhf�� JZaf_s_gb_�� fhglZ`� b� k_q_gb_� ij_^hojZgbl_evguo� deZiZgh\� ^he`gu

khhl\_lkl\h\Zlv�ghjfZf��^_ckl\bl_evguf�\�^Zgghc�h[eZklb�

3. Ijb� fhglZ`_� ij_^hojZgbl_evgh]h� deZiZgZ� g_h[oh^bfh� ijh\_jblv� ijZ\bevghklv� _]h

gZkljhcdb� ^Z\e_gb_f� ���� dIZ�� ijb� dhlhjhf� deZiZg� ^he`_g� kjZ[hlZlv�� <� kemqZ_� iehohc

gZkljhcdb�ij_^hojZgbl_evgh]h�deZiZgZ�ke_^m_l�ijh\_klb�gh\mx�gZkljhcdm�

4. FhglZ`� b� gZkljhcdm� ij_^hojZgbl_evgh]h� deZiZgZ�� fhglZ`� k� bkiulZgb_f� b� gZeZ^dhc

^Z\e_gby� ]ZaZ� \� jZkrbjbl_evghf� [Zd_�fh`_l� hkms_kl\eylv� lhevdh� hj]ZgbaZpby�� bf_xsZy

miheghfhqb_�� I_j_^� gZimkdhf� kbkl_fu� \h^hc� ke_^m_l� baf_jblv� ^Z\e_gb_� ]ZaZ� \� [Zd_

�^he`gh�[ulv�\ur_��q_f�]b^jhklZlbq_kdZy�\ukhlZ�\h^u�\�kbkl_f_��

5. Dhl_e�^he`_g�[ulv�hkgZs_g�j_]meylhjhf�fhsghklb��FZdkbf��l_fi_jZlmjZ�\h^u� ���°C.
6. AZdjuluc� jZkrbjbl_evguc� [Zd� b� ih^\h^ysbc� ljm[hijh\h^� ^he`gu� [ulv� aZsbs_gu� hl

aZf_jaZgby�

7. <_ebqbgm� ^Z\e_gby�� mklZgh\e_ggmx� ijhba\h^bl_e_f� [ZdZ�� fh`gh� dhjj_dlbjh\Zlv

\uimkdZgb_f�]ZaZ��ZahlZ��gZ�\_ebqbgm�]b^jZ\ebq_kdh]h�^Z\e_gby�\�kbkl_f_�ijb�__�oheh^ghf

khklhygbb�� <uimkdZgb_� ]ZaZ� hkms_kl\ey_lky� \_glbe_f� gZ� [Zd_�� Z� ^Z\e_gb_� baf_jy_lky

Z\lhfh[bevguf�fZghf_ljhf��>hihegyy� \h^m� \� kbkl_fm��mklZgh\bl_�^Z\e_gb_�fZdkbfZevgh

gZ����dIZ�\ur_��q_f�]b^jhklZlbq_kdZy�\ukhlZ�\h^u�\�kbkl_f_�
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8. Ihke_� aZiheg_gby� kbkl_fu� \h^hc� h[hagZqblv�f_ldZfb� gZ�fZghf_lj_� hldhjj_dlbjh\Zggmx

]b^jhklZlbq_kdmx� \ukhlm� \h^u� b� fZdkbfZevgh_� ^Z\e_gb_� \� kbkl_f_� ihke_� ^hklb`_gby

l_fi_jZlmju�\h^u���°C.
9. ?keb� \h� \j_fy� jZ[hlu� dhleZ� ijhbahc^_l� ij_\ur_gb_� fbgbfZevgh]h� beb� fZdkbfZevgh]h

^Z\e_gby�� g_h[oh^bfh� ijh\_jblv� kbkl_fm�� lsZl_evgh� h[_a\ha^mrblv�� ^hihegblv� \h^m� \

oheh^ghf� khklhygbb� kbkl_fu�� beb� `_� ^hihegblv� ^Z\e_gb_� ]ZaZ� \� jZkrbjbl_evghf� [Zd_

kh]eZkgh�j_dhf_g^Zpbc�ijhba\h^bl_ey�

10. FZdkbfZevgZy� ]b^jhklZlbq_kdZy� \ukhlZ� \h^u� ^ey� dhleh\� k� jZkrbjbl_evguf� [Zdhf� ih^

^Z\e_gb_f� ���f�

11. FbgbfZevgh� �� jZa� \� ]h^� ^he`gZ� ijh\h^blvky� ijhnbeZdlbdZ� [ZdZ�� k\yaZggZy� k� ijh\_jdhc

^Z\e_gby�

12. >ey�dZ`^hc�kbkl_fu�hlhie_gby�^he`_g�[ulv�jZajZ[hlZg�b�h^h[j_g�ijh_dl�
13. Ijb�ijZ\bevghf�\u[hj_�jZkrbjbl_evgh]h�[ZdZ�jZagbpZ�^Z\e_gbc�g_�^he`gZ�ij_\urZlv���

dIZ�ijb�dhe_[Zgbb�l_fi_jZlmju�\h^u�\�kbkl_f_�hl����&�^h����&��>Zggmx�jZagbpm�fh`gh

ijh\_jblv�ijb�gZ]j_\Zgbb�\h^u�\�kbkl_f_�hl�oheh^gh]h�khklhygby��?keb�jZagbpZ�ij_\urZ_l

���dIZ��\hagbdZ_l�hiZkghklv�ih\j_`^_gby�dhleZ��_fdhklv�[ZdZ�ih^h[jZgZ�g_ijZ\bevgh�

J:KQ?L�H;T?F:�A:DJULH=H�J:KRBJBL?EVGH=H�;:D:

O = V x (P1+B)/B x 1,3

B – jZagbpZ�^Z\e_gbc��mklZgh\e_ggZy�^ey�klZevguo�dhleh\�����dIZ
P1 – j_Zevgh_�]b^jhklZlbq_kdh_�^Z\e_gb_��dIZ���^Z\e_gb_�\�hlhibl_evghc�kbkl_f_��dhlhjh_�aZ\bkbl�hl
]b^jhklZlbq_kdhc�\ukhlu�\h^u�\�kbkl_f_���Zlfhkn_jbq_kdh_�^Z\e_gb_� �����dIZ�

V –�jZkrbj_gguc�h[t_f�\h^u�\h�\k_c�kbkl_f_��>f3)
1,3 – dhwnnbpb_gl�[_ahiZkghklb

V = G x ∆v

G – fZkkZ�\h^u�\�hlhibl_evghc�kbkl_f_��d]�
∆v –�jZkrbj_gb_�m^_evgh]h�h[t_fZ�\h^u�ijb�hij_^_e_gghc�jZagbp_�l_fi_jZlmj��>f3�d]�

∆t °C 60 80 90
∆v ^f3

�d] 0,0224 0,0355 0,0431

J_ZevgZy�jZagbpZ�^Z\e_gby�fh`_l�[ulv�gZ����dIZ�\ur_�jZkq_lghc�\�kemqZ_�djZcgbo�jZkq_lguo

\_ebqbg�b�\�j_amevlZl_�ih\ur_gby�^Z\e_gby�]ZaZ�\�[Zd_�^Z\e_gb_f�\h^u�kh]eZkgh�i���

IJBF?J�
G=�����d]
P1 ����dIZ
]b^jhklZlbq_kdZy�\ukhlZ�\h^u�\�kbkl_f_�±����f
t= 80°C
ij_^hojZgbl_evguc�\_glbev�gZkljh_g�gZ�����dIZ
< ���dIZ

JZkrbj_gb_�h[t_fZ�\h^u�\�p_ehc�kbkl_f_�

V=180 x 0,0355 = 6,39 ^f3

FbgbfZevguc�g_h[oh^bfuc�h[t_f�jZkrbjbl_evgh]h�[ZdZ�

H ������o�������������o���� ������^f3

Kh]eZkgh�ijh\_^_ggh]h�jZkq_lZ�\u[bjZ_f�jZkrbjbl_evguc�[Zd�k�[eb`Zcrbf�[hevrbf�h[t_fhf����^f3.
Ijhba\h^bfu_�jZkrbjbl_evgu_�[Zdb��g_dhlhju_��

h[t_f�^f3 12 25 35 50
^bZf_lj�ff 270 380 380 380
\ukhlZ�ff 255 280 365 505
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Jbk�����Dhl_e�DOR 16

D�±�\uoehighc�iZljm[hd

E�±�\h^ygu_�k_dpbb

F�±�imlb�ijh^mdlh\�k]hjZgby

G�±�dZf_jZ�k]hjZgby

_�±�aZ]jmahqgZy�rZolZ
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Jbk�����We_f_glu�mijZ\e_gby�dhleZ

^_fhglZ`�aZkehgdb�jZklhidb

aZkehgdZ�jZklhidb�aZdjulZ

aZkehgdZ�jZklhidb�hldjulZ

j_]mebjh\dZ�ih^Zqb

^hihegbl��\ha^moZ

aZ^��iheh`_gb_�juqZ]Z

\kljyob\Zgby

hkgh\gh_�iheh`_gb_

i_j_^g__�iheh`_gb_

Jbk�����M^Ze_gb_�l\_j^uo�ijh^mdlh\�k]hjZgby�k�ihfhsvx�reZdhj_aZ

Z���gZijZ\e_gb_�\klZ\e_gby�reZdhj_aZ

b - gZijZ\e_gb_�ih^gylby�reZdhj_aZ

c - gZijZ\e_gb_�hldb^db�dhehkgbdZ
d - hkgh\gh_�iheh`_gb_�dhehkgbdh\
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H;HAG:Q?GBY�JBKMGDH<�B�KIBKHD�A:I:KGUO�Q:KL?C�K�DH>:FB
ihabpby

jbkmgdZ

GZbf_gh\Zgb_ Dh^

1 Dhehkgbd�ih\hjhlguc 632
2 JuqZ]�kh�rlbnlZfb 633
3 Dhehkgbdb�ih\hjhlgu_�±�dhfie_dl 634
4 >\_jpZ�ahevgbdZ 635
5 >\_jpZ�ahevgbdZ�k�^jhkk_e_f 636
6 Ahevgbd 637
7 Dhfie_dl�miehlgbl_evguo�rgmjh\ 638
8 JuqZ]�\kljyob\Zgby 639
9 NeZg_p��“ 340
10 AZkh\�^\_j_d 641
13 ReZdhj_a 642
14 Dhehkgbd�i_j_^gbc 643
15 Dhehkgbd�hldb^ghc 644
16 FZghl_jf�FIMET D-4 1/2“ 645

FZghl_jf�35(0$*$< 646
Dhehkgbd�i_j_^gbc�b�hldb^ghc�kfhglbjh\Zggu_ 647

17 IeblZ�k�^\_jp_c�aZ]jmadb 648
18 IeblZ 649
19 >\_jpZ�aZ]jmadb�k�juqZ]hf 650
20 >jhkk_ev 651
21 JZa^_eyxsbc�dbjibq�±�SICAL 652
23 Dbjibq�k�hl\_jklb_f 653
24 <_jogbc�dbjibq 654
25 >gh�dZf_ju�iml_c�ijh^mdlh\�k]hjZgby 655
26 WdhghfZca_j 656
27 AZkehgdZ�jZklhidb 657
28 JuqZ]�aZkehgdb�jZklhidb 658
30 Baheypby�ieblu 660
31 Baheypby�^\_jpu�aZ]jmadb 661
32 Baheypby�aZ^gyy 662
33 Baheypby�\_jog_c�iZg_eb 663
34 Dhq_j]Z 664
35 Kdj_[hd 665
36 Kdj_[hd�dZgZeZ 666
38 JZa^_eyxsbc�rZfhlguc�dbjibq 667
39 Kdhr_gguc�dbjibq 668
40 ;hdh\hc�dbjibq 669
41 Kj_^gbc�dbjibq 670
42 I_j_^gyy�iZg_ev 671
43 ;hdh\Zy�iZg_ev�ijZ\Zy 672
44 Miehlg_gb_�dbjibq_c 673
45 Baheypby�i_j_^gyy 674
46 ;hdh\Zy�iZg_ev�e_\Zy 675
47 Baheypby�[hdh\Zy 676
48 DjurdZ�fZghl_jfZ 677
49 Baheypby�djurdb

50 AZ^gyy�iZg_ev 678
51 DjurdZ�\�dhfie_dl_ 679
52 DjurdZ�qbkldb 680
53 Rlbnl�dhehkgbdh\ 681
54 Rlbnl�kh_^bgbl_evguc 682
55 Dj_ie_gb_�gb`g__ 683
56 Kh_^bgbl_evguc�juqZ] 684
57 JmdhyldZ�dhgmkh\Zy 685
58 JuqZ]�\�dhfie_dl_ 686
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59 AZkehgdZ�ly]b 687
60 Dexq�aZkehgdb�ly]b 688
61 <bgl�mklZgh\hqguc 689
63 A\_a^hqdZ 690

Dhfie_dl�rZfhlguo�dbjibq_c 691
GZimkdghc�\_glbev 631

Jbk�����Nml_jh\dZ�dhleZ

dbjibq�[hdh\hc�����

dbjibq�kj_^gbc�����

klZevgZy�ihehkdZ�^ey�i_j_^\b`_gby
kj_^��dbjibqZ�ijb�qbkld_�dZgZeZ

\lhjbqgh]h�\ha^moZ

klZevgZy�ihehkdZ�^ey�mklZgh\e_gby
kj_^g_]h�dbjibqZ�\�bkoh^gh_�iheh`_gb_

dbjibq�kdhr_gguc�����


