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<hijhku
§1.

1. GZ]j_\Zgb_��hoeZ`^_gb_��dbi_gb_��ieZ\e_gb_�b l��^�
2. L_fi_jZlmjZ�oZjZdl_jbam_l�kj_^gxx�dbg_lbq_kdmx�wg_j]bx�fhe_dme�
3. Kdhjhklv�^\b`_gby�fhe_dme�ijb�m\_ebq_gbb�l_fi_jZlmju�jZkl_l�
4. Fhe_dmeu�\ ]Za_�^\b`mlky�k [hevrbfb�kdhjhklyfb��Z bo�kdhjhklb�baf_-gyxlky� lhevdh� ijb� \aZbfh^_ckl\bb� k ^jm]bfb� fhe_dmeZfb� beb� kl_deZfbkhkm^Z��< `b^dhklyo�fhe_dmeu�dhe_[exlky�hdheh�iheh`_gby�jZ\gh\_kby�bbgh]^Z� i_j_kdZdb\Zxl� \ ^jm]h_�f_klh��< l\_j^uo� l_eZo� fhe_dmeu� dhe_[-exlky�hdheh�iheh`_gby�jZ\gh\_kby�

§2.
1. Ijb�ih^t_f_�rZjZ�_]h�ihl_gpbZevgZy�wg_j]by�m\_ebqb\Z_lky��Ijb�_]h�iZ-^_gbb�dbg_lbq_kdZy�wg_j]by�\hajZklZ_l��Z ihl_gpbZevgZy�mf_gvrZ_lky��Ihke_iZ^_gby�\ky�f_oZgbq_kdZy�wg_j]by�rZjZ�i_j_oh^bl�\ l_ieh�
2. RZj�b ieblZ�g_kdhevdh�^_nhjfbjmxlky��bo�l_fi_jZlmjZ�g_kdhevdh�\ha-jZkl_l�
3. <gmlj_gg_c�wg_j]b_c�gZau\Z_lky�kmffZ�dbg_lbq_kdhc�wg_j]bb�oZhlbq_kdh-]h�^\b`_gby�fhe_dme�b ihl_gpbZevghc�wg_j]bb�bo�\aZbfh^_ckl\by�
4. <gmlj_ggyy�wg_j]by�l_eZ�g_�aZ\bkbl�hl�^\b`_gby�wlh]h�l_eZ��l�d��ijb�__jZkq_l_�kdeZ^u\Zxlky�lhevdh�dbg_lbq_kdb_�wg_j]bb�oZhlbq_kdh]h�^\b`_gbyfhe_dme��ZgZeh]bqgh�\gmlj_ggyy�wg_j]by�g_�aZ\bkbl�hl�iheh`_gby�hlghkb-l_evgh� ^jm]bo� l_e�� l�d�� fu� kmffbjm_f� lhevdh� ihl_gpbZevgmx� wg_j]bx\aZbfh^_ckl\by�fhe_dme�

§3.

1. Ijb�kh\_jr_gbb�jZ[hlu �\ ^Zgghf�kemqZ_�^\b`_gbb�\_j_\db��m\_ebqb\Z-_lky�l_fi_jZlmjZ��Z agZqbl��b \gmlj_ggyy�wg_j]by��Wlh]h�m\_ebq_gby�^hklZ-lhqgh��qlh[u�wnbj�aZdbi_e�
2. Wlhl�hiul�\kydbc�fh`_l�ijh\_klb��ihklZ\b\�gZ�iebldm�qZcgbd��Ihke_�lh]h�dZd�\h^Z�aZdbibl��fh`gh�aZf_lblv��qlh�djurdZ�qZcgbdZ�g_kdhevdh�ih^iju]b-\Z_l��Wlh�h[hagZqZ_l��qlh�aZ�kq_l�\gmlj_gg_c�wg_j]bb�l_eh�kh\_jrZ_l�jZ[hlm�
3. <havf_f�f_lZeebq_kdbc�ij_^f_l��gZ]j__f�_]h�gZ�kibjlh\d_�b himklbf�\_fdhklv�k \h^hc�ijb�dhfgZlghc�l_fi_jZlmj_��<h^Z�gZ]j__lky��Z f_lZeebq_-kdbc�ij_^f_l�hoeZ^blky��Ijb�wlhf�\gmlj_ggyy�wg_j]by�baf_gylky�ba�aZ�l_i-ehi_j_^Zqb�
4. Kj_^gyy�dbg_lbq_kdZy�wg_j]by�fhe_dme�kibpu�f_gvr_�kj_^g_c�dbg_lbq_-kdhc�wg_j]bb�fhe_dme�\h^u��Fhe_dmeu�\h^u�[m^ml�i_j_^Z\Zlv�qZklv�k\h_cdbg_lbq_kdhc�wg_j]bb�fhe_dmeZf�kibpu��\ j_amevlZl_�q_]h�kibpZ�gZ]j__lky�Z \h^Z�g_kdhevdh�hoeZ^blky�
5. L_iehi_j_^Zq_c�gZau\Z_lky�ijhp_kk�baf_g_gby�\gmlj_gg_c�wg_j]bb�l_eZ[_a�kh\_jr_gby�jZ[hlu�
6. <gmlj_ggxx�wg_j]bx�fh`gh�baf_gblv�kh\_jr_gb_f�jZ[hlu�beb�l_ieh-i_j_^Zq_c�
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§4.

1. Imklv� h^bg� dhg_p� ijh\hehdb� bf__l� [hevrmx� l_fi_jZlmjm�� q_f� ^jm]hc�AgZqbl�� gZ� h^ghf� dhgp_� ijh\hehdb� dbg_lbq_kdZy� wg_j]by� fhe_dme� [hevr_�q_f�gZ�^jm]hf��;he__�[uklju_�fhe_dmeu�i_j_^Zxl�k\hx�wg_j]bx�[he__�f_^-e_gguf��\ j_amevlZl_�q_]h�ih�ijh\hehd_�i_j_^Z_lky�wg_j]by�
2. AZ�h^gh�b lh�`_�\j_fy�ba�aZ�lh]h��qlh�l_fi_jZlmjZ�^hklb]eZ�l_fi_jZlmju�ijb�dhlhjhc�\hkd�m`_�g_�fh`_l�m^_j`b\Zlv�]\ha^bd��hl�f_^ghc�ijh\hehdbhlhj\Zebkv� q_luj_� ]\ha^bdZ�� Z hl� klZevghc� lhevdh� h^bg��Wlh� ihdZau\Z_l�qlh�l_fi_jZlmjZ�\ f_^b�i_j_^Z_lky�[uklj__��q_f�\ klZeb��AgZqbl��l_iehijh-\h^ghklv�f_^b�[hevr_�l_iehijh\h^ghklb�klZeb�
3. GZb[hevrmx� l_iehijh\h^ghklv� bf_xl� k_j_[jh� b f_^v�� Wlb� f_lZeeuijbf_gyxl� \ dZq_kl\_� l_iehh[f_ggbdh\�� GZbf_gvrmx� `_� l_iehijh\h^-ghklv�bf__l�\Zdmmf��?]h�ijbf_gyxl�\ l_jfhkZo�
4. F_o��imo��i_jvy��h^_`^Z�bf_xl�\_kvfZ�gbadmx�l_iehijh\h^ghklv�ba�aZ�lh-]h��qlh�\ gbo�ijbkmlkl\mxl�g_[hevrb_�ihehklb��aZiheg_ggu_�\ha^mohf� �Z m\ha^moZ�l_iehijh\h^ghklv�hq_gv�gbadZy���Ihwlhfm�hgb�aZsbsZxl�hl�oheh^Z�
5. ©Rm[Z� ]j_lvª�� dhg_qgh��g_�fh`_l�� l�d�� \ g_c�g_l� bklhqgbdZ� wg_j]bb��K^jm]hc�klhjhgu�rm[Z�bf__l�gbadmx�l_iehijh\h^ghklv�b ^he]h�g_�^Z_l�l_emq_eh\_dZ�hoeZ^blvky�

§5.

1. Iehlghklv�l_ieh]h�\ha^moZ�f_gvr_�iehlghklb�oheh^gh]h��Ihwlhfm�kehb�l_i-eh]h�ih^gbfZxlky�\\_jo��Z kehb�oheh^gh]h�\ha^moZ�himkdZxlky�\gba�
2. Gb`gbc�kehc�gZ]j_\Z_lky��_]h�iehlghklv�mf_gvrZ_lky��b ih^�^_ckl\b_fZjobf_^h\hc�kbeu�hg�ih^gbfZ_lky��GZ�_]h�f_klh�himkdZ_lky�[he__� oheh^-guc�\_jogbc�kehc�b \k_�ih\lhjy_lky��Djhf_�wlbo�dhg\_dpbhgguo�ijhp_kkh\lZd`_�\Z`gmx�jhev�b]jZ_l�b l_iehijh\h^ghklv�
3. Y\e_gb_�dhg\_dpbb�khklhbl�\ i_j_ghk_�wg_j]bb�gZ]j_lufb�kehyfb�`b^-dhklb�beb�]ZaZ�
4. Ijb�\ugm`^_gghc�dhg\_dpbb�ijhbkoh^bl�lZd`_�b i_j_f_rb\Zgb_�`b^-dhklb�beb�]ZaZ�
5. Ijb�dhg\_dpbb�l_ieu_�kehb�`b^dhklb�beb�]ZaZ�ih^gbfZxlky�\\_jo��?keb[u�fu�gZ]j_\Zeb�\_jogb_�kehb��lh�ih^gbfZlvky�bf�[ueh�[u�g_dm^Z��himk-dZlvky�hgb�g_�fh]ml�ba�aZ�kbeu�:jobf_^Z��b lZdhc�wnn_dlb\guc�kihkh[�l_-iehi_j_^Zqb��dZd�dhg\_dpby��g_�jZ[hlZe��Ihwlhfm�`b^dhklb�b ]Zau�gZ]j_-\Zxl�kgbam�
6. < l\_j^uo�l_eZo�fhe_dmeu�dhe_[exlky�hlghkbl_evgh�iheh`_gby�jZ\gh-\_kby��AgZqbl��^\b`_gby�keh_\�\ wlhf�kemqZ_�g_\hafh`gu��Z��agZqbl��g_\ha-fh`gZ�b dhg\_dpby�

§6.

1. L_jfhkdhi�khklhbl�ba�dhe[u�k ijh[dhc��\ dhlhjhc�bf__lky�g_[hevrh_�hl-\_jklb_�� < wlh� hl\_jklb_� \klZ\e_gZ� bah]gmlZy� ih^� ijyfuf� m]ehf� lhgdZyljm[hqdZ��\ dhlhjmx�\\_^_gh�g_fgh]h�ih^djZr_gghc�`b^dhklb��H^bg�[hddhe[u�aZdhiq_g��LZd�mkljh_g�l_jfhkdhi�
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2. <havf_f�l_jfhkdhi�b ihk\_lbf�gZ�aZdhiq_ggmx�_]h�klhjhgm�eZfihc�gZ-dZeb\Zgby��Fu� m\b^bf��qlh� klhe[bd�`b^dhklb�i_j_f_klbeky��Wlh�b [m^_lhiulguf�^hdZaZl_evkl\hf�i_j_^Zqb�wg_j]bb�baemq_gb_f�
3. Emqr_� \k_]h� ih]ehsZxl� wg_j]bx� baemq_gby� l_eZ� q_jgh]h� p\_lZ�� om`_\k_]h�l_eZ�k a_jdZevghc�ih\_joghklvx�
4. L_eZ��dhlhju_�^he`gu�ohjhrh�hljZ`Zlv�kheg_qgu_�emqb��qlh[u�g_�kbev-gh�gZ]j_\Zlvky��^_eZxl�a_jdZevgufb��Wlh��gZijbf_j��djuevy�kZfhe_lh\��?k-eb�`_�l_eh�^he`gh�ohjhrh�ih]ehsZlv�\k_�iZ^Zxs__�baemq_gb_��lh�_]h�^_-eZxl�q_jguf��Wlh��gZijbf_j��jZaebqgu_�nhlhijb_fgbdb�

§7.

1. Dhebq_kl\hf�l_iehlu�gZau\Z_lky�wg_j]by��dhlhjmx�ihemqZ_l�beb�hl^Z_ll_eh�\ ijhp_kk_�l_iehi_j_^Zqb�
2. Dhebq_kl\h�l_iehlu�l_f�[hevr_��q_f�[hevr_�baf_g_gb_�l_fi_jZlmju�
3. L�d��l_eZ�jZaebqghc�fZkku�beb�jZaebqgh]h�khklZ\Z�ijb�h^bgZdh\hf�baf_-g_gbb�l_fi_jZlmju�ihemqZxl�eb[h�hl^Zxl�jZaebqgh_�dhebq_kl\h�l_iehlu�
4. Imklv�^\Z�l_eZ�h^bgZdh\h]h�khklZ\Z��gh�jZaebqghc�fZkku�baf_gbeb�k\hxl_fi_jZlmjm�gZ�h^bgZdh\h_�dhebq_kl\h� ]jZ^mkh\��Ijb� wlhf�[he__� ly`_eh_l_eh�ihemqbl�eb[h�hl^Zkl�[hevr__�dhebq_kl\h�l_iehlu�
5. Imklv�bf_xlky�^\Z�l_eZ�jZaebqgh]h�khklZ\Z��h^bgZdh\hc�fZkku��gZoh^y-sboky�ijb�h^bgZdh\hc�l_fi_jZlmj_��H^gh\j_f_ggh�gZqg_f�gZ]j_\Zlv�bo�\l_q_gb_�g_dhlhjh]h�\j_f_gb��Ihke_�baf_jbf�l_fi_jZlmju�dZ`^h]h�l_eZ��B�ohly��^\Z�l_eZ�ihemqbeb�jZ\gh_�dhebq_kl\h�l_iehlu��baf_g_gb_�bo�l_fi_jZ-lmj� jZaebqgh��Wlhl� hiul� ihdZau\Z_l�� qlh� dhebq_kl\h� l_iehlu� aZ\bkbl� hljh^Z�\_s_kl\Z�gZr_]h�l_eZ�
6. <gmlj_ggxx�wg_j]bx�b dhebq_kl\h�l_iehlu�baf_jyxl�\ ^`hmeyo� �>`��dbeh^`hmeyo��d>`�����d>`  ������>`

§8.

1. M^_evghc�l_ieh_fdhklvx�\_s_kl\Z�gZau\Z_lky�nbabq_kdZy�\_ebqbgZ��qbk-e_ggh� jZ\gZy� dhebq_kl\m� l_iehlu�� dhlhjh_� gm`gh� i_j_^Zlv� l_em� ba� gZr_]h\_s_kl\Z�fZkkhc�h^bg�dbeh]jZff��qlh[u�m\_ebqblv�_]h�l_fi_jZlmjm�gZ ��K�
2. M^_evgZy�l_ieh_fdhklv�baf_jy_lky�\ Kd]> °̀⋅

.

3. Wlh�h[hagZqZ_l��qlh�^ey�gZ]j_\Zgby�k\bgph\h]h�l_eZ�fZkkhc�h^bg�dbeh-]jZff� gZ� h^bg� ]jZ^mk�P_evkby� g_h[oh^bfh� i_j_^Zlv� wlhfm� l_em ���� >`wg_j]bb�
4. <h^Z�h[eZ^Z_l�hq_gv�[hevrhc�m^_evghc� l_ieh_fdhklvx��Qlh[u�gZ]j_lv\h^m�� gZ^h� aZljZlblv� hq_gv�fgh]h� wg_j]bb�� AgZqbl�� \hae_� \h^h_fh\� [m^_loheh^g__��q_f�\^Zeb�hl�gbo�
5. <h^Z� h[eZ^Z_l� hq_gv� [hevrhc� m^_evghc� l_ieh_fdhklvx�� Wlh� hagZqZ_l�qlh��g_�hq_gv�kbevgh�gZ]j_\Zykv��hgZ�fh`_l�i_j_ghkblv�[hevrh_�dhebq_kl\hl_iehlu�� Ihwlhfm� \h^m� bkihevamxl� \ kbkl_fZo� hlhie_gby� b hoeZ`^_gby^\b]Zl_e_c�
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§9.

1. Gm`gh�agZlv�\_s_kl\h��ba�dhlhjh]h�wlh�l_eh�khklhbl��agZy�\_s_kl\h��fukfh`_f�magZlv�m^_evgmx�l_ieh_fdhklv���fZkkm�l_eZ��baf_g_gb_�l_fi_jZlm-ju�l_eZ�
2. Imklv�m gZk�_klv�\h^Z��l_ieh_fdhklv�k = 4200

>`d] K⋅ °
��fZkkhc

m  ���d]��<h^m�gZ]j_\Zxl�k t1  ����K ^h�t2  ����K��Lh]^Z�dhebq_kl\h�l_iehlu
Q��dhlhjh_�khh[sbeb�\h^_��[m^_l�jZ\gh�
Q = mc (t2 – t1�� ���d]�⋅ 4200 

>`d] K⋅ °
⋅ �����K ±�����K�� �������>`�

3. Q = mc (t2 – t1 )
4. Ijb�kf_rb\Zgbb�]hjyq_c�b oheh^ghc�\h^u�ihke_�mklZgh\e_gby�h[s_c�l_f-i_jZlmju��baf_jb\�wlm�l_fi_jZlmjm��fu�fh`_f�jZkkqblZlv�dhebq_kl\h�l_ieh-lu��hl^Zggh_�]hjyq_c�\h^hc�b ihemq_ggh_�oheh^ghc��Hgb�^he`gu�[ulv�jZ\-gu��H^gZdh�gZ�ijZdlbd_�]hjyqZy�\h^Z�hl^Z_l�g_kdhevdh�[hevr_��q_f�ihemqZ_loheh^gZy��Ijbqbghc�wlh]h�y\ey_lky�l_iehh[f_g�k hdjm`Zxsbfb�l_eZfb�

§10.
1. M^_evghc� l_iehlhc� k]hjZgby� lhieb\Z� gZau\Z_lky� \_ebqbgZ�� qbke_gghjZ\gZy�dhebq_kl\m�l_iehlu��dhlhjh_�\u^_ey_lky�ijb�k]hjZgbb�^Zggh]h�\_-s_kl\Z�fZkkhc���d]�
2. M^_evgmx�l_iehlm�k]hjZgby�baf_jyxl�\ d]>` .

3. Wlh�\ujZ`_gb_�h[hagZqZ_l��qlh�ijb�k]hjZgbb�lhieb\Z�fZkkhc���d]�\u^_-ey_lky�wg_j]by����⋅107 >`�
4. G_h[oh^bfh�agZlv�fZkkm�b m^_evgmx�l_iehlm�k]hjZgby�\_s_kl\Z��Wlb�^\_\_ebqbgu�gm`gh�i_j_fgh`blv�

§11.

1. F_oZgbq_kdZy�wg_j]by�i_j_oh^bl�\h�\gmlj_ggxx��gZijbf_j��ijb�lhjfh-`_gbb�Z\lhfh[bey��ihdjurdb��lhjfhagu_�dheh^db��qZklv�ljZkku�b l�^��gZ-]j_ebkv��<gmlj_ggyy�wg_j]by�i_j_oh^bl�\ f_oZgbq_kdmx��dh]^Z�gZ]j_lu_�]Z-au�\ pbebg^j_�^\b]Zxl�ihjr_gv�
2. < ijhp_kk_� klhedgh\_gby� ihdhys_]hky� b ^\b`ms_]hky� rZjh\�� \lhjhcmf_gvrbe� k\hx� kdhjhklv�� Z i_j\uc�ihdZlbeky��Ijb� dhglZdl_� oheh^gh]h�bl_ieh]h�l_e��\lhjh_�hklu\Z_l��Z i_j\h_�gZ]j_\Z_lky�
3. JZkkfhlj_gguc�\ ���hiul�ih�kf_rb\Zgbx�oheh^ghc�b ]hjyq_c�\h^u�
4. Wg_j]by�g_�bkq_aZ_l�b g_�\hagbdZ_l�\h�\k_o�nbabq_kdbo�ijhp_kkZo��HgZi_j_oh^bl�ba�h^ghc�nhjfu�\ ^jm]mx�
5. < gZmd_�aZdhg�khojZg_gby�wg_j]bb ihdZau\Z_l��dZdb_�y\e_gby�\hafh`gu�Z dZdb_�g_l��< l_ogbd_�hg� kjZam�`_�^Z_l�ihgbfZgb_�ijbgpbibZevghc� \ha-fh`ghklb�beb�g_\hafh`ghklb�kha^Zgby�g_dbo�mkljhckl\��GZijbf_j��g_\ha-fh`_g�\_qguc�^\b]Zl_ev��ohly�_]h�b iulZebkv�ihkljhblv�
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§12.

1. <_s_kl\h� fh`_l� gZoh^blvky� \ l\_j^hf�� `b^dhf� beb� ]Zahh[jZaghf� kh-klhygbb�
2. GZ�ijZdlbd_�qZklh�bkihevamxlky�i_j_oh^u�ba�h^gh]h�Z]j_]Zlgh]h�khklhy-gby�\ ^jm]h_��Ijbf_j²�ieZ\e_gb_�f_lZeeh\�
3. :]j_]Zlgh_�khklhygb_�hij_^_ey_lky�^\b`_gb_f�b \aZbfh^_ckl\b_f�fhe_-dme�
4. < l\_j^uo�l_eZo�fhe_dmeu�dhe_[exlky�hdheh�iheh`_gby�jZ\gh\_kby��<`b^dhklb�fhe_dmeu�dhe_[exlky�hdheh�iheh`_gby�jZ\gh\_kby�b bgh]^Z�i_-j_kdZdb\Zxl�\ ^jm]h_�f_klh��< ]ZaZo�fhe_dmeu�^\b`mlky�oZhlbq_kdb��\aZb-fh^_ckl\mxl�f_`^m�kh[hc�lhevdh�ijb�khm^Zj_gbyo�

§13.

1. IeZ\e_gb_f�gZau\Z_lky�i_j_oh^�ba�l\_j^h]h�khklhygby�\ `b^dh_�
2. Hl\_j^_\Zgb_f�gZau\Z_lky�i_j_oh^�ba�`b^dh]h�khklhygby�\ l\_j^h_�
3. L_fi_jZlmjhc��ijb�dhlhjhc�\_s_kl\h�ieZ\blky�b hl\_j^_\Z_l��gZau\Zxll_fi_jZlmjhc�ieZ\e_gby�b hl\_j^_\Zgby�

§14.

1. GZ�hlj_ad_�:< e_^�gZ]j_\Z_lky��gZ�hlj_ad_�<K l_fi_jZlmjZ�ev^Z��ºK��b hgieZ\blky��ij_\jZsZykv�\ \h^m��gZ�hlj_ad_�K' \h^Z�gZ]j_\Z_lky��gZ�hlj_ad_
DE \h^Z�hoeZ`^Z_lky�^h���K��gZ�hlj_ad_�EF \h^Z�hl\_j^_\Z_l�ijb�l_fi_jZ-lmj_ ��&��ij_\jZsZykv�\ e_^��gZ�hlj_ad_�FK e_^�hoeZ`^Z_lky�
2. L_fi_jZlmjZ� m\_ebqb\Z_lky�� _keb�nmgdpby�� ]jZnbd� dhlhjhc� gZf� aZ^Zg�\hajZklZ_l��ihklhyggZ��_keb�ihklhyggZ��b mf_gvrZ_lky��_keb�m[u\Z_l�
3. IeZ\e_gbx�ev^Z�khhl\_lkl\m_l�mqZklhd�BC��Z hl\_j^_\Zgbx�\h^u�²�mqZ-klhd�EF��Wlb�mqZkldb�iZjZee_evgu�hkb�\j_f_gb��l�d��l_fi_jZlmjZ�gZ�gbo�ih-klhyggZ�b jZ\gZ�gmex�

§15.

1. Ijb� m\_ebq_gbb� l_fi_jZlmju� dbg_lbq_kdZy� wg_j]by� fhe_dme� jZkl_l�� bijb�l_fi_jZlmj_�ieZ\e_gby�wg_j]bb�klZgh\blky�^hklZlhqgh�^ey�jZajmr_gbydjbklZeebq_kdhc�j_r_ldb�
2. Wg_j]by�jZkoh^m_lky�gZ�jZajmr_gb_�djbklZeebq_kdhc�j_r_ldb�
3. M^_evghc�l_iehlhc�ieZ\e_gby�\_s_kl\Z�gZau\Z_lky�dhebq_kl\h�l_iehlu�dhlhjh_�g_h[oh^bfh�khh[sblv�l_em�ba�wlh]h�\_s_kl\Z�fZkkhc���d]�ijb�l_f-i_jZlmj_�ieZ\e_gby��^ey�lh]h�qlh[u�_]h�jZkieZ\blv�
4. Ijb�mf_gvr_gbb�l_fi_jZlmju�dbg_lbq_kdZy�wg_j]by�fhe_dme�mf_gvrZ-_lky��b ijb�l_fi_jZlmj_�ieZ\e_gby�wg_j]by�klZgh\blky�lZdhc��qlh�fh`_l�h[-jZah\Zlvky�djbklZeebq_kdZy�j_r_ldZ�
5. ?keb�ba\_klgZ�fZkkZ�m��m^_evgZy�l_iehlZ�ieZ\e_gby����lh�dhebq_kl\h�l_i-ehlu��g_h[oh^bfh_�^ey�ieZ\e_gby�l_eZ�hij_^_ey_lky�nhjfmehc��Q  ��m.
6. Ihevamykv�h[hagZq_gbyfb�ba�imgdlZ ���Q  ��m��]^_�Q ²�dhebq_kl\h�l_i-ehlu��\u^_eb\r__ky�ijb�hl\_j^_\Zgbb�l_eZ�
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§16.

1. BkiZj_gb_f�gZau\Zxl�iZjhh[jZah\Zgb_�k ih\_joghklb�`b^dhklb�
2. BkiZj_gb_� ijhbkoh^bl� ijb� ex[hc� l_fi_jZlmj_�� l�d�� \k_]^Z� gZoh^ylky^hklZlhqgh�©[uklju_ª�fhe_dmeu��kihkh[gu_�©me_l_lvª�ba�`b^dhklb�
3. Kdhjhklv�bkiZj_gby�aZ\bkbl�hl�jh^Z�`b^dhklb��__ iehsZ^b�ih\_joghklb�gZebqby�eb[h�hlkmlkl\by�\_ljZ�
4. BkiZj_gb_�ijhbkoh^bl�[uklj__�ijb�[he__�\ukhdhc�l_fi_jZlmj_��l�d��ijb[he__�\ukhdhc�l_fi_jZlmj_�[hevr_�^hklZlhqgh�[ukljuo�fhe_dme�
5. BkiZj_gb_�b^_l�[uklj__�ijb�[hevr_c�iehsZ^b�ih\_joghklb�
6. GZkus_gguf�gZau\Z_lky�iZj��gZoh^ysbcky�\ ^bgZfbq_kdhf�jZ\gh\_kbbkh�k\h_c�`b^dhklvx�
7. G_gZkus_gguf�gZau\Z_lky�iZj��g_�gZoh^ysbcky�\ ^bgZfbq_kdhf�jZ\gh-\_kbb�kh�k\h_c�`b^dhklvx�
8. < hlkmlkl\bb�\_ljZ�fhe_dmeZ�fh`_l�\_jgmlvky�\ khkm^�ihke_�lh]h��dZd�hgZ\ue_l_eZ�k ih\_joghklb�`b^dhklb��?keb�`_�^m_l�\_l_j��lh�hg�mghkbl�fhe_-dmeu��Z��agZqbl��\ khkm^�hgb�m`_�g_�fh]ml�\_jgmlvky�

§17.

1. Fhe_dmeu��\uoh^ysb_�ba�`b^dhklb��kh\_jrZxl�jZ[hlm�ijhlb\�kbe�ijb-ly`_gby�fhe_dme�
2. @b^dhklv�ihdb^Zxl�fhe_dmeu�� h[eZ^Zxsb_�^hklZlhqgh�[hevrhc� dbg_-lbq_kdhc� wg_j]b_c�� Z�� agZqbl�� kj_^gyy� dbg_lbq_kdZy� wg_j]by� mf_gvrZ_lky�L�d��l_fi_jZlmjZ�oZjZdl_jbam_l�kj_^gxx�dbg_lbq_kdmx�wg_j]bx��lh�b hgZmf_gvrZ_lky�
3. <havf_f�jlmlguc�l_jfhf_lj�b aZ\_jg_f�_]h�j_a_j\mZj�\ \Zldm�� kfhq_g-gmx�wnbjhf��Wnbj�Zdlb\gh�bkiZjy_lky��Z ih�l_jfhf_ljm�fu�m\b^bf�aZf_l-gh_�mf_gvr_gb_�l_fi_jZlmju�
4. ?keb�m gZk�_klv�^\_�`b^dhklb�k jZagufb�kbeZfb�\aZbfh^_ckl\by�fhe_dme�lh� emqr_� [m^_l� bkiZjylvky� lZ� `b^dhklv�� ]^_� wlb� kbeu� f_gvr_�� ?keb� `_bf_xlky�^\_�`b^dhklb�k h^bgZdh\ufb�kbeZfb�\aZbfh^_ckl\by��gh�jZagufbfZkkZfb�fhe_dme��lh�e_]q_�[m^_l�bkiZjylvky�`b^dhklv�k [he__�e_]dbfb�fh-e_dmeZfb�
5. Dhg^_gkZpby�iZjZ�ijhbkoh^bl�ijb�hij_^_e_gghc�l_fi_jZlmj_�
6. Dhg^_gkZpb_c�\h^ygh]h�iZjZ�h[tykgy_lky�h[jZah\Zgb_�h[eZdh\��IZju�\h-^u�ih^gbfZxlky�\\_jo��b gZ�hij_^_e_gghc�\ukhl_�l_fi_jZlmjZ�himkdZ_lkygZklhevdh��qlh�iZju�\h^u�dhg^_gkbjmxlky�\ f_evqZcrb_�dZi_evdb��Wlb�dZ-i_evdb�g_�iZ^Zxl�� Z ©ieZ\Zxlª�\ \ha^mo_��Hgb�ihkl_i_ggh� jZklml� aZ� kq_lklhedgh\_gbc�b \uiZ^Zxl�\ \b^_�^h`^y��:gZeh]bqgu�ijhp_kku�b ijb�\uiZ-^_gbb�kg_]h\uo�hkZ^dh\�

§18.

1. I_j_^�dbi_gb_f�keur_g�oZjZdl_jguc�rmf��Wlh�imaujvdb�\ha^moZ�k gZku-s_gguf�iZjhf�ih^gbfZxlky��b \�\_jogbo��[he__�oheh^guo�kehyo�koehiu\Z-xlky��ijb�wlhf�\ha^mo�ba�imaujvdh\�i_j_oh^bl�\ jZkl\hj_ggh_�khklhygb_�
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2. GZ�imauj_d�k iZjhf�\gmljb�`b^dhklb�^_ckl\m_l�kbeZ�ly`_klb�b kbeZ�:j-obf_^Z�
3. L_fi_jZlmjhc�dbi_gby�gZau\Z_lky�lZdZy�l_fi_jZlmjZ��ijb�dhlhjhc�`b^-dhklv�dbibl�

§19.
1. Hlghkbl_evghc�\eZ`ghklvx�\ha^moZ�3 gZau\Z_lky hlghr_gb_�iehlghklb\h^ygh]h�iZjZ�! d iehlghklb�gZkus_ggh]h�\h^ygh]h�iZjZ�!0��Hlghkbl_evgZy\eZ`ghklv�\ujZ`Z_lky�\ ijhp_glZo�
2. ϕ 100%!!0 ⋅= .

3. Lhqdhc�jhku�gZau\Z_lky�l_fi_jZlmjZ��ijb�dhlhjhc�iZj�klZgh\blky�gZku-s_gguf�
4. >ey�hij_^_e_gby�\eZ`ghklb�bkihevamxl ]b]jhf_lju�b ikbojhf_lju�
5. ;m^_f�ijh^m\Zlv�q_j_a�ijb[hj��gZiheg_gguc�wnbjhf��\ha^mo��q_f�\uah-\_f�bgl_gkb\gh_�bkiZj_gb_�wnbjZ��Ijb�wlhf�l_fi_jZlmjZ�[m^_l�ihgb`Zlv-ky��Ih�l_jfhf_ljm�hij_^_ebf�l_fi_jZlmjm��ijb�dhlhjhc�\uiZ^Z_l�jhkZ��Wlhb [m^_l�lhqdZ�jhku�
6. Hij_^_ebf� l_fi_jZlmjm� \ha^moZ� ih� kmohfm� l_jfhf_ljm��Ihke_� hij_^_-ebf�l_fi_jZlmjm�\eZ`gh]h�l_jfhf_ljZ�b \uqbkebf�jZaghklv�wlbo�l_fi_jZ-lmj��AgZy�wlb�\_ebqbgu��fu�fh`_f�ih�ikbojhf_ljbq_kdhc� lZ[ebp_� magZlvhlghkbl_evgmx�\eZ`ghklv�

§20.
1. Wg_j]by��ih^\h^bfZy�d `b^dhklb�ijb�dbi_gbb��b^_l�gZ�ij_h^he_gb_�kbefhe_dmeyjgh]h�ijbly`_gby�
2. M^_evgZy�l_iehlZ�iZjhh[jZah\Zgby�ihdZau\Z_l��kdhevdh�wg_j]bb�g_h[oh-^bfh�i_j_^Zlv�`b^dhklb�fZkkhc���d]�ijb�l_fi_jZlmj_�dbi_gby��qlh[u�ihe-ghklvx�i_j_\_klb�wlm�`b^dhklv�\ ]Zahh[jZagh_�khklhygb_�
3. Imklv�iZj�\u^_ey_lky�q_j_a�ljm[hqdm�b dhg^_gkbjm_lky�gZ�kl_de_��Ijb�wlhfkl_deh�hq_gv�kbevgh�gZ]j_\Z_lky��dZd�aZ�kq_l�l_iehi_j_^Zqb��lZd�b \h�fgh]hf�aZkq_l�dhg^_gkZpbb��Wlh�agZqbl��qlh�ijb�dhg^_gkZpbb�\u^_ey_lky�wg_j]by�
4. M^_evgZy�l_iehlZ�ieZ\e_gby�\h^u�L = 2,3·106 d]>` ��AgZqbl�l_iehlZ�Q��\u-^_ey_fZy�\h^yguf�iZjhf�fZkkhc�m  ���d]��\uqbkey_lky�ih�nhjfme_��Q = Lm

= 2,3·106 d]>` ⋅ ��d]  ����Â��6 >`�
5. GZ� djmiguo� we_dljhklZgpbyo� ]hjyqbf� hljZ[hlZgguf� iZjhf� gZ]j_\Zxl\h^m��dhlhjZy�b^_l�gZ�hlhie_gb_�b ^jm]b_�ohayckl\_ggu_�gm`^u��Ijb�wlhf\h^Z�gZ]j_\Z_lky�aZ�kq_l�l_iehi_j_^Zqb�b aZ�kq_l�wg_j]bb�dhg^_gkZpbb�

§21.
1. Ijb�dbi_gbb�\h^u�\ aZdjulhc�ijh[dhc�_fdhklb��ijh[dZ�fh`_l�\ue_l_lv�Wlh� b _klv� i_j_oh^� \gmlj_gg_c� wg_j]bb� iZjZ� \ f_oZgbq_kdmx� wg_j]bxijh[db�
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2. L_ieh\ufb�^\b]Zl_eyfb�gZau\Zxlky� mkljhckl\Z�� \ dhlhjuo� \gmlj_ggyywg_j]by�lhieb\Z�i_j_oh^bl�\ f_oZgbq_kdmx�wg_j]bx�
3. Kms_kl\mxl�jZaebqgu_�l_ieh\u_�^\b]Zl_eb��iZjh\Zy�fZrbgZ��^\b]Zl_ev\gmlj_gg_]h�k]hjZgby��iZjh\Zy�b ]Zah\Zy�lmj[bgZ��j_Zdlb\guc�^\b]Zl_ev�
4. < l_ieh\uo�^\b]Zl_eyo�]Za�bkiulu\Z_l�l_ieh\h_�jZkrbj_gb_�b��jZkrbjy-ykv��kh\_jrZ_l�f_oZgbq_kdmx�jZ[hlm��Ijb�wlhf�]Za�hoeZ`^Z_lky��QZklv�_]h\gmlj_gg_c�wg_j]bb�i_j_oh^bl�\ f_oZgbq_kdmx�jZ[hlm�

§22.

1. >\b]Zl_e_f�\gmlj_gg_]h�k]hjZgby�gZau\Zxl�^\b]Zl_ev��\ dhlhjhf�lhieb-\h�k]hjZ_l�ijyfh�\ pbebg^j_�^\b]Zl_ey�
2. Hkgh\ghc� qZklvx� ^\b]Zl_ey� \gmlj_gg_]h� k]hjZgby� y\ey_lky� pbebg^j�� \dhlhjhf�^\b`_lky�ihjr_gv��GZ\_jom�pbebg^jZ�jZkiheZ]Z_lky�k\_qZ�aZ`b]Z-gby�b ^\Z�deZiZgZ��\ h^bg�\ijukdb\Z_lky�lhieb\h��Z q_j_a�^jm]hc�\ Zlfh-kn_jm�\uoh^bl�k]hj_\r__�lhieb\h��Kgbam�d ihjrgx�ijbdj_ie_g�rZlmg��dh-lhjuc�\jZsZ_l�dhe_gqZluc�\Ze�
3. Ihke_�k]hjZgby�lhieb\Z�l_fi_jZlmjZ�kf_kb�\gmljb�pbebg^jh\�\hajZklZ-_l�� LZd�`_� m\_ebqb\Z_lky� b ^Z\e_gb_�� b kf_kv�� jZkrbjyykv�� ^\b]Z_l� ihj-r_gv��Ijb�wlhf�l_fi_jZlmjZ�kf_kb�mf_gvrZ_lky�
4. H^bg�jZ[hqbc�pbde�^\b]Zl_ey�ijhbkoh^bl�aZ�q_luj_�lZdlZ��Ijb�wlhf�dh-e_gqZluc�\Ze�kh\_jrZ_l�^\Z�h[hjhlZ�
5. < i_j\hf�lZdl_�ihjr_gv�^\b`_lky�\gba��b ijhbkoh^bl�\ijukdb\Zgb_�lhi-eb\Z��<h�\lhjhf�lZdl_�ihjr_gv�^\b`_lky�\\_jo��Z \�dhgp_�\lhjh]h�lZdlZ�]h-jxqZy�kf_kv�\hkieZf_gy_lky�hl�bkdju��< lj_lv_f�lZdl_�gZ]j_lu_�]Zau�lhe-dZxl�ihjr_gv�\gba��kh\_jrZy�jZ[hlm��< dhgp_�lj_lv_]h�b \�q_l\_jlhf�lZdl_hljZ[hlZggZy�]hjxqZy�kf_kv�\uoh^bl�\ Zlfhkn_jm��I_j\uc�lZdl�gZau\Z_lky\imkd��\lhjhc�²�k`Zlb_��lj_lbc�²�jZ[hqbc�oh^��q_l\_jluc�²�\uimkd�
6. FZoh\bd�ly`_euc��b ih�bg_jpbb�hg�ih^gbfZ_l�ihjr_gv�
7. < Z\lhfh[beyo�qZs_�\k_]h�bkihevamxl�q_luj_olZdlgu_�^\b]Zl_eb�
8. >\b]Zl_eb� \gmlj_gg_]h� k]hjZgby� bkihevamxlky� \ \bglh\uo� kZfhe_lZo�l_ieh\haZo��km^Zo��ihjlZlb\guo�]_g_jZlhjZo�we_dljbq_kdh]h�lhdZ�

§23.

1. IZjh\hc�lmj[bghc�gZau\Z_lky�^\b]Zl_ev��\ dhlhjhf�gZ]j_luc�]Za�\jZsZ_l\Ze�^\b]Zl_ey�
2. Hkgh\guf�hlebqb_f�mkljhckl\Z�lmj[bg�hl�mkljhckl\Z�ihjrg_\uo�fZrbgy\ey_lky�hlkmlkl\b_�\ i_j\uo�ihjrgy��rZlmgZ�b dhe_g\ZeZ�
3. Lmj[bgZ�mkljh_gZ�ke_^mxsbf�h[jZahf��GZ�\Ze�gZkZ`_g�^bkd�k ehiZldZ-fb��Ba� khi_e� \uju\Z_lky� gZ]j_luc� ]Za�� ihiZ^Z_l� gZ� ehiZldb� b ijb\h^bl^bkd�\ [ukljh_�\jZs_gb_�

§24.

1. < l_ieh\uo�^\b]Zl_eyo�lhevdh�qZklv�wg_j]bb��ihemqZ_fhc�hl�gZ]j_\Zl_ey�i_j_oh^bl�\ jZ[hlm��l�d��\k_]^Z�dZdZy�eb[h�qZklv�i_j_^Z_lky�oheh^bevgbdm�
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2. Dhwnnbpb_glhf�ihe_agh]h�^_ckl\by�gZau\Z_lky�hlghr_gb_�ihe_aghc�jZ-[hlu�d wg_j]bb��ihemqZ_fhc�hl�gZ]j_\Zl_ey�
3. DI>�\k_]^Z�f_gvr_ �����ihlhfm��qlh�oheh^bevgbd�\k_]^Z�ihemqZ_l�hlgZ]j_\Zl_ey�dZdh_�eb[h�l_ieh�
4. K`Zlb_�

§26.

1. >\_�w[hgblh\u_�iZehqdb��gZwe_dljbah\Zggu_�lj_gb_f�h f_o��hllZedb\Z-xlky�
2. Kl_deyggZy�iZehqdZ��gZwe_dljbah\ZggZy� lj_gb_f� h r_ed�� b w[hgblh\Zy�gZwe_dljbah\ZggZy� lj_gb_f� h r_jklv�� ijbly]b\Zxlky�� agZqbl�� hgb� bf_xlaZjy^�jZagh]h�jh^Z�
3. < ijbjh^_�kms_kl\m_l�^\Z�jh^Z�aZjy^h\��gZau\Z_fu_�iheh`bl_evgufb�bhljbpZl_evgufb�
4. >\Z�l_eZ��bf_xsb_�aZjy^u�h^gh]h� agZdZ��hllZedb\Zxlky��jZaguo� agZdh\²�ijbly]b\Zxlky�

§27.

1. ?keb�d l_em�ijbly]b\Zxlky�ebklhqdb�[mfZ]b��lh�hgh�gZwe_dljbah\Zgh�
2. We_dljhkdhi�khklhbl�ba�f_lZeebq_kdh]h�kl_j`gy�k ebklhqdZfb��dhlhjucgZoh^blky� \ f_lZeebq_kdhf� dhjimk_� kh� kl_deZfb�� ?keb� d g_aZjy`_gghfmwe_dljhkdhim�ih^g_klb�aZjy`_ggh_�l_eh��lh�_]h�e_i_kldb�jZahc^mlky�
3. ;hevr_fm�m]em�jZkoh`^_gby�ebklhqdh\�khhl\_lkl\m_l�[hevrbc�aZjy^�

§28.
1. ?Feb�fu�ihf_klbf� we_dljhkdhi� \ khkm^��ba� dhlhjh]h� hldZqZg� \ha^mo��bih^g_k_f� d we_dljhkdhim� aZjy`_ggh_� l_eh�� lh� ebklhqdb� we_dljhkdhiZ� jZ-ahc^mlky�
2. < ijhkljZgkl\_��hdjm`Zxsbf�gZwe_dljbah\Zggh_�l_eh��bf__lky�we_dljb-q_kdh_�ihe_�
3. We_dljbq_kdh_�ihe_�fh`gh�h[gZjm`blv�ih�^_ckl\bx�gZ�gZwe_dljbah\Zg-gu_�l_eZ�
4. KbeZ��^_ckl\mxsZy�gZ�aZjy`_ggmx�]bevam��ijb�m^Ze_gbb�hl�aZjy`_ggh]hl_eZ� mf_gvrZ_lky�� >ey� ^hdZaZl_evkl\Z� wlh]h� ijh\_^_f� ke_^mxsbc� hiul�Ih^\_kbf�aZjy`_ggmx�]bevam�gZ�gblv��b [m^_f�kfhlj_lv��dZd�f_gy_lky�m]hehldehg_gby�gblb�hl�\_jlbdZeb�ijb�baf_g_gbb�jZkklhygby�f_`^m�]bevahc�bl_ehf��L�d��ijb�m\_ebq_gbb�jZkklhygby�f_`^m�]bevahc�b l_ehf�m]he�mf_gv-rZ_lky��lh�b kbeZ�\aZbfh^_ckl\by�mf_gvrZ_lky�

§29.

1. <havf_f� aZjy`_gguc�b g_aZjy`_gguc�we_dljhkdhiu��Kh_^bgbf�bo�lhg-dhc�ijh\hehdhc��Lh]^Z�ihdZaZgby�h[hbo�we_dljhkdhih\�kjZ\gyxlky�b [m^mljZ\gu�iheh\bg_�ihdZaZgbc�aZjy`_ggh]h�\gZqZe_�we_dljhkdhiZ��Hlkx^Z� aZ-dexqZ_f��qlh�aZjy^u�jZa^_ebebkv�kljh]h�ihiheZf�
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2. >h�[_kdhg_qghklb�we_dljbq_kdbc�aZjy^�^_eblv�g_evay��Ij_^_ehf�^_ebfh-klb�aZjy^Z�y\ey_lky�aZjy^�we_dljhgZ�
3. QZklbpZ� k gZbf_gvrbf� aZjy^hf� gZau\Z_lky� we_dljhghf�� ?]h� fZkkZ� ²
9,1·10-31 d]��aZjy^²����Â��-19 De�

§30.

1. :lhfu�jZaebqguo�we_f_glh\�jZaebqZxlky�dhebq_kl\hf�we_dljhgh\�
2. =eZ\ghc�oZjZdl_jbklbdhc�obfbq_kdh]h�we_f_glZ�y\ey_lky�aZjy^�y^jZ�
3. < khklZ\�y^jZ�\oh^yl�g_cljhgu�b ijhlhgu�
4. < Zlhf_�\h^hjh^Z���ijhlhg�b g_l�g_cljhgh\��\ Zlhf_�]_eby���ijhlhgZ�b �g_cljhgZ��\ Zlhf_�eblby���ijhlhgZ�b ��g_cljhgZ�
5. Iheh`bl_evgu_�bhgu�h[jZamxlky��_keb�Zlhf�hl^Z_l�h^bg�beb�g_kdhevdhwe_dljhgh\��HljbpZl_evgu_� bhgu� h[jZamxlky�� _keb� Zlhf� ijbgbfZ_l� h^bgbeb�g_kdhevdh�we_dljhgh\�

§31.

1. Y\e_gb_�we_dljbaZpbb�khklhbl�\ lhf��qlh�we_dljhgu�k h^gh]h�l_eZ�i_j_-oh^yl�gZ�^jm]h_�
2��Ijb�we_dljbaZpbb�h^gh�ba�l_e�ihemqZ_l�klhevdh�`_�we_dljhgh\��kdhevdhhl^Z_l�^jm]h_��l�d��we_dljhgu�g_�\hagbdZxl�b g_�bkq_aZxl�� Z lhevdh�i_j_-jZkij_^_eyxlky�
3. Ijb�i_j_^Zq_�]beva_�aZjy^Z�iheh`bl_evgh�aZjy`_gguf�l_ehf�k g__�kl_-dZxl�we_dljhgu��ijb�i_j_^Zq_�hljbpZl_evgh]h�²�gZl_dZxl�
4. AZjy^��i_j_oh^ysbc�gZ�l_eh�ijb�khijbdhkgh\_gbb�k gZwe_dljbah\Zggufl_ehf��aZ\bkbl�hl�jZaf_jZ�l_eZ��q_f�[hevr_�jZaf_ju�l_eZ��l_f�[hevr_�b i_-j_oh^ysbc�gZ�g_]h�jZajy^�
5. Ijb�aZa_fe_gbb�ihqlb�\_kv�aZjy^�i_j_oh^bl�\ a_fex�ba�aZ�hq_gv�[hevrbojZaf_jh\�A_feb�

§32.

1. We_dljbq_kdbf� lhdhf� gZau\Z_lky� gZijZ\e_ggh_� ^\b`_gb_� aZjy`_gguoqZklbp�
2. >ey� ihemq_gby� we_dljbq_kdh]h� lhdZ� \ ijh\h^gbd_� g_h[oh^bfh� kha^Zlvwe_dljbq_kdh_�ihe_��^ey�q_]h�bkihevamxlky�bklhqgbdb�we_dljbq_kdh]h�lhdZ�
3. <gmljb�bklhqgbdZ�we_dljbq_kdh]h�lhdZ�ijhbkoh^bl�jZa^_e_gb_�we_dljb-q_kdbo�aZjy^h\�
4. =Zev\Zgbq_kdbc�we_f_gl�khklhbl�ba�pbgdh\h]h�khkm^Z��\ dhlhjuc�\klZ\-e_g�m]hevguc�kl_j`_gv��dhlhjuc�ihf_s_g�\ f_rhq_d�ba�ldZgb��< g_f�gZoh-^blky�hdkb^�fZj]ZgpZ �,9���< we_f_gl_�bkihevam_lky�]mklhc�de_ckl_j��=Zev-\Zgbq_kdbc�we_f_gl�ihf_s_g�\ dZjlhggmx�dhjh[dm�b aZebl�keh_f�kfheu�
5. Iheh`bl_evguf�ihexkhf� y\ey_lky� m]hevguc� kl_j`_gv�� hljbpZl_evguf²�pbgdh\uc�khkm^�
6. :ddmfmeylhj�²� wlh� mkljhckl\h�� khklhys__� ba� ^\mo� we_dljh^h\� jZaguof_lZeeh\��hims_gguo�\ jZkl\hj�dbkehlu�eb[h�s_ehqb�
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7. Ijb�aZjy^d_�ZddmfmeylhjZ�_]h�iheh`bl_evguc�ihexk�kh_^bgyxl�k iheh-`bl_evguf�ihexkhf�bklhqgbdZ�lhdZ��hljbpZl_evguc�²�k hljbpZl_evguf�
8. :ddmfmeylhju�bkihevamxlky�\h�fgh]bo�lbih\uo�mkljhckl\Zo�b fZrbgZo�fh[bevguo�l_e_nhgZo��ie__jZo��Z\lhfh[beyo�b ^Z`_�ih^\h^guo�eh^dZo�

§33.

1. Bklhqgbd�lhdZ�^Z_l�wg_j]bx�\k_f�ijb_fgbdZf�lhdZ�
2. Ijb_fgbdZfb�we_dljbq_kdh]h�lhdZ�y\eyxlky�we_dljbq_kdZy�eZfiZ��we_d-ljbq_kdbc�a\hghd��j_abklhj��gZ]j_\Zl_evguc�we_f_gl�
3. We_dljbq_kdZy�p_iv�khklhbl�ba�bklhqgbdh\�lhdZ��ihlj_[bl_e_c�lhdZ��dh-lhju_�kh_^bg_gu�ijh\h^Zfb��>ey�\dexq_gby�lhdZ�\ p_ib�bkihevamxl�jZa-fudZxsb_�b aZfudZxsb_�mkljhckl\Z�
4. P_iv��\ dhlhjhc�h[hj\Zg�ijh\h^��gZau\Zxl�jZahfdgmlhc��Z \�dhlhjhc�gbh^bg�ijh\h^�g_�jZahj\Zg��gZau\Z_lky�aZfdgmlhc�

§34.
1. F_lZee�we_dljbq_kdb�g_cljZe_g��l�d��djhf_�hljbpZl_evguo�we_dljhgh\�\g_f�kh^_j`Zlky�_s_�b iheh`bl_evgu_�bhgu�
2. Ijb�\hagbdgh\_gbb�\ f_lZee_�we_dljbq_kdh]h�ihey�\hagbdZ_l�we_dljbq_-kdbc�lhd�
3. We_dljbq_kdbc�lhd�\ f_lZee_�ij_^klZ\ey_l�kh[hc�gZijZ\e_ggh_�^\b`_gb_we_dljhgh\�
4. Dh]^Z�]h\hjyl�h kdhjhklb�jZkijhkljZg_gby�lhdZ�\ f_lZee_��bf_xl�\ \b^mkdhjhklv�k\_lZ�

§ 35.
1. L_ieh\h_�^_ckl\b_�lhdZ�fh`gh�gZ[ex^Zlv��ijh^_eZ\�ke_^mxsbc�hiul��GZ-^h�`_e_agmx�beb�gbd_ebgh\mx�ijh\hehdm�ijbkh_^bgblv�d ihexkZf�bklhqgb-dZ�lhdZ��Kimkly�g_dhlhjh_�\j_fy�fh`gh�aZf_lblv��qlh�ijh\hehdZ�gZ]j__lky�
2. Obfbq_kdh_�^_ckl\b_�lhdZ�fh`gh�gZ[ex^Zlv�gZ�ke_^mxs_f�hiul_��GZ^hwe_dljh^u��ih^dexq_ggu_�d ihexkZf�bklhqgbdZ��himklblv�\ jZkl\hj��gZijb-f_j��f_^gh]h�dmihjhkZ �&X624���Kimkly�g_dhlhjh_�\j_fy�fh`gh�aZf_lblv��qlhgZ�h^ghf�ba�we_dljh^h\�\u^_eblky�\_s_kl\h�²�\ gZr_f�kemqZ_�f_^v��&X��
3. L_ieh\h_� ^_ckl\b_� lhdZ� bkihevamxl� \ we_dljbq_kdbo� eZfiZo�� we_dljh-ieblZo�b l�^��Obfbq_kdh_�^_ckl\b_�lhdZ�bkihevamxl�^ey�ihemq_gby�qbkluof_lZeeh\��\ ]Zev\Zgbq_kdbo�we_f_glZo��ZddmfmeylhjZo�b l�^�
4. FZ]gblgh_�^_ckl\b_�lhdZ�fh`gh�gZ[ex^Zlv�gZ�ke_^mxs_f�hiul_��GZ^h\aylv�]\ha^v��gZfhlZlv�gZ�g_]h�f_^guc�ijh\h^��ihdjuluc�baheypb_c��Z dhg-pu� ijh\h^Z� kh_^bgblv� k ihexkZfb� bklhqgbdZ� lhdZ�� L_i_jv�� _keb� ]\ha^vih^g_klb�d f_edbf�`_e_aguf�ij_^f_lZf��lh�fh`gh�aZf_lblv��qlh�hg�[m^_lijbly]b\Zlv�bo�
5. MklZgh\dZ��bah[jZ`_ggZy�gZ�jbkmgd_����mq_[gbdZ��khklhbl�ba�bklhqgbdZlhdZ��f_^gh]h�ijh\h^Z��ihdjulh]h�baheypb_c��dexqZ�b ]\ha^y��=\ha^v�k gZ-fhlZgghc� gZ� g_]h� ijh\hehdhc� ijb� aZfdgmlhf� dexq_� ij_^klZ\ey_l� kh[hcfZ]gbl��hg� kihkh[_g�ijbly]b\Zlv�jZaebqgu_�`_e_agu_�ij_^f_lu��?keb�`_
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ihke_�dexq�jZahfdgmlv��lh�]\ha^v�q_j_a�g_dhlhjh_�\j_fy�jZafZ]gblblky��l�_�ihl_jy_l�kihkh[ghklv�ijbly]b\Zlv�f_lZeebq_kdb_�ij_^f_lu�
6. GZ� jbkmgd_� ��� mq_[gbdZ� bah[jZ`_gZ� jZfdZ�� gZ� dhlhjmx� gZfhlZgh� g_-kdhevdh� \bldh\� f_^ghc� ijh\hehdb�� dhgpu� dhlhjhc� ih^kh_^bg_gu� q_j_adexq�d ihexkZf�bklhqgbdZ� lhdZ��LZd�dZd�dexq� aZfdgml�� lh� \ jZfd_� l_q_llhd��gh�k g_c�kZfhc�gbq_]h�g_�ijhbkoh^bl��?keb�`_�l_i_jv�wlm�jZfdm�ihf_k-lblv�f_`^m�ihexkZfb�fZ]gblZ��lh�hgZ�klZg_l�ih\hjZqb\Zlvky��LZdbf�h[jZ-ahf��fu�gZ�hiul_�ijhgZ[ex^Zeb�\aZbfh^_ckl\b_�jZfdb�k lhdhf�b fZ]gblhf�
7. < mkljhckl\_�]Zev\Zghf_ljZ�bkihevamxl�fZ]gblgh_�^_ckl\b_�lhdZ�

§ 36.

1. AZ� gZijZ\e_gb_� lhdZ� ijbgbfZxl� gZijZ\e_gb_� ^\b`_gby� iheh`bl_evghaZjy`_gguo�qZklbp�
2. AZ� gZijZ\e_gb_� lhdZ� ijbgylh� kqblZlv� gZijZ\e_gb_� hl� iheh`bl_evgh]hihexkZ�bklhqgbdZ�lhdZ�d hljbpZl_evghfm�
3. >Z�

§ 37.

1. Bgl_gkb\ghklv�^_ckl\bc� we_dljbq_kdh]h� lhdZ� aZ\bkbl� hl� aZjy^Z��ijhl_-dZxs_]h�ih�p_ib�\ _^bgbpm�\j_f_gb��l�_��hl�kbeu�lhdZ�
2. AZjy^hf��ijhl_dZxsbf�q_j_a�ihi_j_qgh_�k_q_gb_�ijh\h^gbdZ�\ _^bgbpm\j_f_gb�
3. KbeZ�lhdZ� I hij_^_ey_lky�hlghr_gb_f�we_dljbq_kdh]h� aZjy^Z�q��ijhl_d-r_]h�q_j_a�k_q_gb_�ijh\h^gbdZ��dh�\j_f_gb�_]h�ijhl_dZgby�t:  I = q/t.
4. AZ�_^bgbpm�kbeu�lhdZ�ijbgbfZxl�kbem�lhdZ��ijb�dhlhjhc�hlj_adb�iZjZe-e_evguo�ijh\h^gbdh\�^ebghc���f��jZkiheh`_gguo�gZ�jZkklhygbb���f ^jm]hl�^jm]Z��\aZbfh^_ckl\mxl�k kbehc��⋅10–7 G��Wlm�_^bgbpm�kbeu�lhdZ�gZau-\Zxl�Zfi_jhf�b h[hagZqZxl�©:ª�
5. ��f:� �������:����fd:� ����������:����d:� ������:�
6. q = It.

§ 38.

1. Ijb[hj�^ey�baf_j_gby�kbeu�lhdZ�gZau\Z_lky�Zfi_jf_ljhf�
2. QZs_�\k_]h�\ eZ[hjZlhjbyo�bkihevamxl�Zfi_jf_lju�kh�rdZehc��ijh]jZ-^mbjh\Zgghc�\ fbeebZfi_jZo��f:���Zfi_jZo��:��
3. < p_iv�Zfi_jf_lj�ke_^m_l�\dexqZlv�ihke_^h\Zl_evgh�k mq_lhf�iheyjgh-klb�ijb[hjZ�

§ 39.
1. Hiul��^hdZau\Zxsbc��qlh�jZ[hlZ�lhdZ�aZ\bkbl�g_�lhevdh�hl�kbeu�lhdZ��ghb hl�gZijy`_gby��khklhbl�\ ke_^mxs_f��;_jmlky�^\Z�bklhqgbdZ�lhdZ�k jZa-ebqguf�gZijy`_gb_f��?keb�l_i_jv�d gbf�ihhq_j_^gh�ih^dexqblv�eZfihq-dm��lh�fu�m\b^bf��qlh�hgZ�ijb�h^bgZdh\hc�kbe_�lhdZ�[m^_l�]hj_lv�\ h^ghfkemqZ_�yjq_�
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2. We_dljbq_kdh_� gZijy`_gb_� hij_^_ey_lky� dZd� jZ[hlZ� lhdZ�� kh\_jrZ_fZywe_dljbq_kdbf�ihe_f�ijb�i_j_f_s_gbb�_^bgbqgh]h�iheh`bl_evgh]h� aZjy-^Z��GZijy`_gb_�U jZ\gh�hlghr_gbx�jZ[hlu�lhdZ�: gZ�^Zgghf�hlj_ad_�d aZ-jy^m�q��ijhl_dZxs_fm�ih�wlhfm�hlj_adm����U = A/q.

§ 40.

1. AZ�_^bgbpm�gZijy`_gby��\hevl��ijbgbfZxl�lZdh_�gZijy`_gb_��ijb�dhlh-jhf� jZ[hlZ� ih� i_j_f_s_gbx� _^bgbqgh]h� iheh`bl_evgh]h� aZjy^Z� jZ\gZ� �>`����<  ���>`���De�
2. Kh]eZkgh� lZ[ebp_ �� mq_[gbdZ�� gZijy`_gb_� \ hk\_lbl_evghc� k_lb� jZ\gh����beb�����<�
3. Kh]eZkgh�lZ[ebp_� ��mq_[gbdZ��gZijy`_gb_�gZ�ihexkZo� kmoh]h� we_f_glZjZ\gh�����<��Z gZ�ihexkZo�dbkehlgh]h�ZddmfmeylhjZ�²������<�
4. ��f<� �������<����d<� ������<�

§ 41.
1. Ijb[hj�^ey�baf_j_gby�we_dljbq_kdh]h�gZijy`_gby�gZau\Z_lky�\hevlf_ljhf�
2. < p_iv� \hevlf_lj� ke_^m_l� \dexqZlv� iZjZee_evgh� k mq_lhf� iheyjghklbijb[hjZ�
3. >ey�lh]h��qlh[u�baf_jblv�gZijy`_gb_�gZ�ihexkZo�bklhqgbdZ�lhdZ��\hevl-f_lj�ih^dexqZxl�g_ihkj_^kl\_ggh�d bklhqgbdm�lhdZ�k mq_lhf�iheyjghklb�
4. KbeZ�lhdZ��ijhoh^ys_]h�q_j_a�\hevlf_lj��^he`gZ�[ulv�fZeZ�ih� kjZ\g_-gbx�k kbehc�lhdZ�\ p_ib�

§ 42.
1. GZ^h� kh[jZlv�p_iv�� khklhysmx�ba�bklhqgbdZ� lhdZ�� Zfi_jf_ljZ��ijh\h^-gbdZ�²�kibjZeb�ba�gbd_ebgh\hc�ijh\hehdb��dexqZ�b iZjZee_evgh�ih^dex-q_ggh]h�d ijh\h^gbdm�\hevlf_ljZ��Ko_fZ�lZdhc�p_ib�bah[jZ`_gZ�gZ�jbkmg-d_ �� [��mq_[gbdZ��Ijb�aZfudZgbb�dexqZ�hlf_qZ_f�ihdZaZgby�gZijy`_gbygZ�\hevlf_lj_�b kbeu�lhdZ�gZ�Zfi_jf_lj_��AZl_f�m\_ebqb\Z_f�gZijy`_gb_�\p_ib�\ ^\Z�jZaZ�ih^dexq_gb_f�d i_j\hfm�bklhqgbdm�lhdZ�lhqgh�lZdh]h�`_bklhqgbdZ��Ijb�wlhf�fu� aZf_qZ_f�m\_ebq_gb_� kbeu� lhdZ�\ ^\Z�jZaZ��?kebfu� m\_ebqbf�gZijy`_gb_� \ljh_�� lh� b kbeZ� lhdZ� m\_ebqblky� lZd`_��LZdbfh[jZahf��fu�kgyeb�aZ\bkbfhklv�kbeu�lhdZ�hl�gZijy`_gby�
2. KbeZ�lhdZ�\ ijh\h^gbd_�ijyfh�ijhihjpbhgZevgZ�gZijy`_gbx�gZ�dhgpZowlh]h�ijh\h^gbdZ�
3. =jZnbd�aZ\bkbfhklb�kbeu�lhdZ�hl�gZijy`_gby�bf__l�\b^�ijyfhc�ijhihj-pbhgZevghklb�²�ijyfhc��ijhoh^ys_c�q_j_a�gZqZeh�dhhj^bgZl��Hg�hljZ`Z_llhl�nZdl��qlh��\h�kdhevdh�jZa�fu�m\_ebqbf�gZijy`_gb_�gZ�dhgpZo�ijh\h^-gbdZ��\h�klhevdh�`_�jZa�m\_ebqblky�kbeZ�lhdZ�\ ijh\h^gbd_�

§ 43.
1. GZ^h� kh[jZlv�p_iv�� khklhysmx�ba�bklhqgbdZ� lhdZ�� Zfi_jf_ljZ��ijh\h^-gbdZ��dexqZ�b iZjZee_evgh�ih^dexq_ggh]h�d ijh\h^gbdm�\hevlf_ljZ��IjbaZfudZgbb� dexqZ� hlf_qZ_f� ihdZaZgby� gZijy`_gby� gZ� \hevlf_lj_� b kbeu
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lhdZ�gZ�Zfi_jf_lj_��AZl_f�aZf_gy_f�bkihevam_fuc�ijh\h^gbd�gZ�^jm]hc�baZf_qZ_f�� qlh� kbeZ� lhdZ� baf_gy_lky� ijb� g_baf_gghf� gZijy`_gbb� gZ� ijh-\h^gbd_��Wlh�^hdZau\Z_l��qlh�kbeZ�lhdZ�\ p_ib�aZ\bkbl�hl�k\hckl\�ijh\h^-gbdZ�²�_]h�khijhlb\e_gby�
2. AZ�_^bgbpm�khijhlb\e_gby�ijbgbfZxl�lZdh_�khijhlb\e_gb_��ijb�dhlhjhfgZijy`_gb_�gZ�dhgpZo�ijh\h^gbdZ�jZ\gh���<��Z kbeZ�lhdZ�\ g_f�²���:��?^b-gbpm�khijhlb\e_gby�gZau\Zxl�hfhf��Hf�����Hf� ���<���:�
3. �fHf� �������Hf����dHf� ������Hf���FHf� ���������Hf�
4. IjbqbgZ�khijhlb\e_gby�khklhbl�\ lhf��qlh�we_dljhgu�\aZbfh^_ckl\mxl�kbhgZfb�djbklZeebq_kdhc�j_r_ldb��b ijb�wlhf�aZf_^ey_lky�bo�mihjy^hq_g-gh_�^\b`_gb_�

§ 44.

1. Kbem�lhdZ��gZijy`_gb_�b khijhlb\e_gb_�
2. Kh[bjZxl�p_iv��khklhysmx�ba�bklhqgbdZ�lhdZ��Zfi_jf_ljZ��khijhlb\e_-gby��dexqZ�b iZjZee_evgh�ih^dexq_ggh]h�d khijhlb\e_gbx�\hevlf_ljZ��<wlm�`_�p_iv�ihhq_j_^gh�\dexqZxlky�ijh\h^gbdb� k jZaebqgufb� khijhlb\-e_gbyfb��Ijb� g_baf_gghf� gZijy`_gbb� baf_jyxl� kbem� lhdZ� \ jZaebqguoijh\h^gbdZo��DZd� ihdZau\Z_l� hiul�� hgZ� hdZau\Z_lky� h[jZlgh� ijhihjpbh-gZevghc�khijhlb\e_gbx�ijh\h^gbdZ�
3. KbeZ�lhdZ�\ ijh\h^gbd_�h[jZlgh�ijhihjpbhgZevgZ�_]h�khijhlb\e_gbx�
4. KbeZ� lhdZ� I \ mqZkld_� p_ib� ijyfh� ijhihjpbhgZevgZ� gZijy`_gbx�U gZdhgpZo�wlh]h�mqZkldZ�b h[jZlgh�ijhihjpbhgZevgZ�_]h�khijhlb\e_gbx�R.

5. I =
R

U ��]^_�I ²�kbeZ�lhdZ�\ mqZkld_�p_ib��U ²�gZijy`_gb_�gZ�dhgpZo�wlh-]h�mqZkldZ��R ²�khijhlb\e_gb_�mqZkldZ�
6. U = IR.

7. R = .
I

U

§ 45.

1. Khijhlb\e_gb_�ijh\h^gbdZ�ijyfh�ijhihjpbhgZevgh�_]h�^ebg_�b h[jZlghijhihjpbhgZevgh�_]h�iehsZ^b�ihi_j_qgh]h�k_q_gby�
2. GZ^h�kh[jZlv�p_iv��bah[jZ`_ggmx�gZ�jbkmgd_����mq_[gbdZ��Baf_jyy�kbemlhdZ�I \ ijh\h^gbd_�b gZijy`_gb_�U gZ�_]h�dhgpZo��fh`gh�gZclb�khijhlb\-e_gb_�R ih�nhjfme_��R = .

I

U AZ\bkbfhklv�khijhlb\e_gby�ijh\h^gbdZ�hl�_]h^ebgu� gZoh^blky� ke_^mxsbf� h[jZahf�� ;_jmlky� ^\Z� ijh\h^gbdZ�� ba]hlh\-e_ggu_�ba�h^gh]h�fZl_jbZeZ��k jZ\gufb�iehsZ^yfb�ihi_j_qgh]h�k_q_gby�gh�k jZaebqgufb�^ebgZfb��Hgb�ihhq_j_^gh�\dexqZxlky�\ p_iv��b ih�\ur_-ijb\_^_gghc� nhjfme_� \uqbkey_lky� khijhlb\e_gb_� ^ey� dZ`^h]h� ba� gbo�HdZau\Z_lky��qlh�[he__�^ebgguc�ijh\h^gbd�bf__l�[hevr__�khijhlb\e_gb_�?keb�fu�\havf_f�ijh\h^gbdh\�k lZdbfb�k\hckl\Zfb�[hevr_��lh�fh`_f�aZ-f_lblv��qlh�_]h�khijhlb\e_gb_�ijyfh�ijhihjpbhgZevgh�_]h�^ebg_�
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AZ\bkbfhklv�khijhlb\e_gby�ijh\h^gbdZ�hl�iehsZ^b�ihi_j_qgh]h�k_q_gby�gZ-oh^blky�ZgZeh]bqguf�h[jZahf��gh�\ wlhf�kemqZ_�[_jmlky�^\Z�ijh\h^gbdZ��ba-]hlh\e_ggu_� ba� h^gh]h� fZl_jbZeZ�� k jZ\gufb� ^ebgZfb�� gh� k jZaebqgufbiehsZ^yfb�ihi_j_qgh]h� k_q_gby��HdZau\Z_lky�� qlh� [hevr__� khijhlb\e_gb_bf__l�ijh\h^gbd�k f_gvr_c�iehsZ^vx�ihi_j_qgh]h�k_q_gby��Khijhlb\e_gb_ijh\h^gbdZ�h[jZlgh�ijhihjpbhgZevgh�_]h�iehsZ^b�ihi_j_qgh]h�k_q_gby�AZ\bkbfhklv�khijhlb\e_gby�ijh\h^gbdZ�hl�jh^Z�\_s_kl\Z��ba�dhlhjh]h�hg�ba]h-lh\e_g��gZoh^blky�lZd�`_��dZd�b \�jZg__�jZkkfhlj_gguo�kemqZyo��Lhevdh�\ wlhfkemqZ_�ke_^m_l�[jZlv�^\Z�ijh\h^gbdZ�k jZ\gufb�^ebgZfb�b k�jZ\gufb�iehsZ-^yfb�ihi_j_qgh]h�k_q_gby��gh�ba]hlh\e_ggu_�ba�jZaebqguo�fZl_jbZeh\�
3. M^_evguf�khijhlb\e_gb_f�ijh\h^gbdZ�gZau\Z_lky�khijhlb\e_gb_��dhlh-juf�h[eZ^Z_l�^Zgguc�ijh\h^gbd�^ebghc���f b�iehsZ^vx�ihi_j_qgh]h�k_-q_gby��f2.

4.
S

l
R != ��]^_�R ²�khijhlb\e_gb_�ijh\h^gbdZ��ρ ²�_]h�m^_evgh_�khijh-lb\e_gb_��l ²�_]h�^ebgZ��S ²�iehsZ^v�_]h�ihi_j_qgh]h�k_q_gby�

5. ?^bgbp_c� m^_evgh]h� khijhlb\e_gby� ijh\h^gbdZ� y\ey_lky� f1

f1Hf1 2⋅

beb���Hf⋅��f��QZklh�m^h[gh�ihevah\Zlvky� ùùù�Ûù� �
1

⋅
.

6. QZs_�\k_]h�gZ�ijZdlbd_�bkihevamxl�ijh\h^gbdb��ba]hlh\e_ggu_�ba�Zex-fbgby��f_^b��`_e_aZ�b l�^�
§ 47.

1. J_hklZl�ij_^gZagZq_g�^ey�j_]mebjh\Zgby�kbeu�lhdZ�\ we_dljbq_kdhc�p_-ib�
2. Iheamgdh\uc�j_hklZl��jbkmghd����mq_[gbdZ��mkljh_g�ke_^mxsbf�h[jZahf�GZ� d_jZfbq_kdbc� pbebg^j� gZfhlZgZ� ijh\hehdZ�� ihdjulZy� lhgdbf� keh_f� g_ijh\h^ys_c�lhd�hdZebgu��ij_^gZagZq_gghc�^ey�baheypbb�\bldh\�^jm]�hl�^jm-]Z��GZ^�h[fhldhc�jZkiheZ]Z_lky�f_lZeebq_kdbc�kl_j`_gv��ih�dhlhjhfm�fh`_li_j_f_sZlvky� iheamghd�� dZkZxsbcky� k\hbfb� dhglZdlZfb� \bldh\� h[fhldb�Ijb�^\b`_gbb�iheamgdZ�kehc�hdZebgu�ih^�_]h�dhglZdlZfb�klbjZ_lky��b lhdijhl_dZ_l�hl�\bldh\�ijh\hehdb�d iheamgdm�� Z q_j_a�g_]h�\ kl_j`_gv��LZdbfh[jZahf��ijb�i_j_f_s_gbb�iheamgdZ�ih�\bldZf�fu�m\_ebqb\Z_f�beb�mf_gv-rZ_f�^ebgm�gZfhlZgghc�ijh\hehdb��Ijb�wlhf�baf_gy_lky�khijhlb\e_gb_�p_-ib��Z��ke_^h\Zl_evgh��b kbeZ�lhdZ�\ g_c��Iheamgdh\uc�j_hklZl�\dexqZ_lky�\p_iv�ijb�ihfhsb�aZ`bfh\���b ���kf��jbkmghd����mq_[gbdZ��
3. >ey�lh]h��qlh[u�j_hklZlZf�ijb^Zlv�m^h[gmx�b dhfiZdlgmx�nhjfm�
4. >ey�khijhlb\e_gby�j_hklZlZ�b gZb[hevr_]h�^himklbfh]h�agZq_gby�kbeulhdZ�
5.
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§ 48.

1. Kh_^bg_gb_� ijh\h^gbdh\� gZau\Z_lky� ih-ke_^h\Zl_evguf�� _keb� dhg_p� h^gh]h� ijh\h^-gbdZ� kh_^bgy_lky� k gZqZehf� ^jm]h]h�� Ko_fZihke_^h\Zl_evgh]h� kh_^bg_gby� ^\mo� ijh\h^-gbdh\�ihdZaZgZ�gZ�jbkmgd_�
2. KbeZ�lhdZ�
3. H[s__� khijhlb\e_gb_� p_ib� ijb� ihke_^h\Zl_evghf� kh_^bg_gbbgZoh^blky�dZd�kmffZ�khijhlb\e_gbc�hl^_evguo�ijh\h^gbdh\��R =
= R1 + R2 + ... + RN.
4. GZijy`_gb_�mqZkldZ�p_ib��khklhys_]h�ba�ihke_^h\Zl_evgh�kh_^b-g_gguo�ijh\h^gbdh\��gZoh^blky�dZd�kmffZ�gZijy`_gbc�gZ�dZ`^hfba�gbo��U = U1 + U2 + ... + UN.

§ 49.

1. Kh_^bg_gb_� ijh\h^gbdh\� gZau\Z_lky� iZ-jZee_evguf�� _keb� \k_� \oh^ysb_� \ g_]h� ijh-\h^gbdb�h^gbf�k\hbf�dhgphf�ijbkh_^bgyxl-ky�d h^ghc�lhqd_�p_ib�:��Z \lhjuf�dhgphf�d^jm]hc� lhqd_�<��Ko_fZ� iZjZee_evgh]h� kh_^b-g_gby�^\mo�ijh\h^gbdh\�ihdZaZgZ�gZ�jbkmgd_�
2. GZijy`_gb_�
3. KbeZ�lhdZ�\ p_ib�^h�__ jZa\_l\e_gby�gZoh-^blky�dZd�kmffZ�kbe�lhdh\�\ hl^_evguo�\_l\yo�jZa\_l\e_gby��I = I1+I2+...+IN.
4. Mf_gvrZ_lky� 5. IZjZee_evgh_� 6. ����b ����<�

§ 50.

1. We_dljbq_kdh_�gZijy`_gb_�gZ�mqZkld_�p_ib�jZ\gh�jZ[hl_��dhlhjZy�kh\_jrZ-_lky�ijb�i_j_f_s_gbb�ih�wlhfm�mqZkldm�_^bgbqgh]h�iheh`bl_evgh]h�aZjy^Z�
2. A = Uq��]^_�:²�jZ[hlZ��U ²�gZijy`_gb_��q ²�we_dljbq_kdbc�aZjy^�
3. A = UIt��]^_�: ²�jZ[hlZ�lhdZ��U ²�gZijy`_gb_��I ²�kbeZ�lhdZ��t ²�\j_fy�\ l_q_gb_�dhlhjh]h�kh\_jrZeZkv�jZ[hlZ�
4. <hevlf_lj��Zfi_jf_lj�b k_dmg^hf_j�

§ 51.

1. Fhsghklv�²�nbabq_kdZy� \_ebqbgZ�� dhlhjZy� hij_^_ey_l� [ukljhlm� kh\_j-r_gby�jZ[hlu��HgZ�qbke_ggh�jZ\gZ�jZ[hl_��kh\_jr_gghc�\ _^bgbpm�\j_f_gb�
2. >ey�jZkq_lZ�fhsghklb�J we_dljbq_kdh]h�lhdZ��gZ^h�_]h�jZ[hlm�: jZa^_-eblv�gZ�\j_fy�t: 

t

A
P = .

3. P = UI��]^_�J ²�fhsghklv�we_dljbq_kdh]h�lhdZ��U ²�gZijy`_gb_�� I —kbeZ�lhdZ�

: <
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4. AZ�_^bgbpm�fhsghklb�ijbgbfZxl�\Zll� �<l��²�wlh�fhsghklv��ijb�dhlh-jhc�kh\_jrZ_lky�jZ[hlZ�\ ��>`�aZ���k����<l� k1

>`1
.

5. ��<l� ���< ⋅ ��:
6. ��]<l� �����<l����d<l� ������<l����F<l� ���������<l�

§ 52.

1. Fhsghklv�lhdZ�
2. A = Pt��]^_�:²�jZ[hlZ�lhdZ��J²�fhsghklv�lhdZ��t ²�\j_fy��\ l_q_gb_�dh-lhjh]h�kh\_jrZeZkv�jZ[hlZ�
3. GZ�ijZdlbd_�m^h[gh�ihevah\Zlvky�ke_^mxsbfb�_^bgbpZfb�jZ[hlu�lhdZ���<l⋅q  ������>`�� ��]<l⋅q  �����<l⋅q  ��������>`���d<l⋅q  ������<l⋅q  ���������>`�

§ 53.

1. K\h[h^gu_� aZjy^u� �we_dljhgu�\ f_lZeeZo�beb�bhgu�\ jZkl\hjZo� khe_c�dbkehl�� s_ehq_c�� ijb� i_j_f_s_gbb� ih^� ^_ckl\b_f� we_dljbq_kdh]h� ihey\aZbfh^_ckl\mxl�k bhgZfb�beb�ZlhfZfb�\_s_kl\Z�ijh\h^gbdZ�b i_j_^ZxlqZklv�k\h_c�dbg_lbq_kdhc�wg_j]bb��< j_amevlZl_�wlh]h�\gmlj_ggyy�wg_j]by\_s_kl\Z�m\_ebqb\Z_lky��Z \f_kl_�k g_c�b l_fi_jZlmjZ�
2. Q = UIt��]^_�Q ²�dhebq_kl\h�l_iehlu��\u^_ey_fh_�ijh\h^gbdhf�k lhdhf�
U ²�gZijy`_gb_��I ²�kbeZ�lhdZ��t ²�\j_fy�
3. Q = UIt��Ba�aZdhgZ�HfZ�\ujZabf�gZijy`_gb_�U q_j_a�kbem�lhdZ�I b khijh-lb\e_gb_�R: U = IR��Ih^klZ\eyy�U \ \ujZ`_gb_�^ey�Q��ihemqZ_f��Q = I2Rt.
4. Dhebq_kl\h�l_iehlu��\u^_e_ggh_�\ ijh\h^gbd_�k lhdhf��jZ\gh�ijhba\_-^_gbx�d\Z^jZlZ�kbeu�lhdZ��khijhlb\e_gby�ijh\h^gbdZ�b \j_f_gb��Q = I2Rt.Knhjfmebjh\Zggh_�\ur_�ml\_j`^_gb_�gZau\Z_lky�aZdhghf�>`hmey�E_gpZ�ihlhfm�qlh�_]h�g_aZ\bkbfh�^jm]�hl�^jm]Z�hldjueb�>� >`hmev�b W�O� E_gp�

§ 54.

1. Mkljhckl\h�eZfiu�gZdZeb\Zgby�ihdZaZgh�gZ�jbkmgd_� ���mq_[gbdZ��Kib-jZev���h[uqgh�ba]hlZ\eb\Z_lky�ba�\hevnjZfZ��lZd�dZd�m g_]h�\ukhdZy�l_fi_-jZlmjZ�ieZ\e_gby��Kl_deygguc�[Zeehg���aZihegy_lky��dZd�ijZ\beh��Zahlhf�bgh]^Z�bg_jlgufb�]ZaZfb��Wlh�^_eZ_lky�^ey�lh]h��qlh[u�ij_^hl\jZlblv�bk-iZj_gb_�\hevnjZfZ��Dhgpu�kibjZeb���ijb\Zj_gu�d ^\mf�ijh\h^gbdZf��dh-lhju_�ijhoh^yl�kd\hav�kl_deh�[ZeehgZ���b ijbiZygu�d f_lZeebq_kdbf�qZk-lyf� phdhey�� h^gZ� ijh\hehdZ� d \bglh\hc� gZj_ad_�� Z ^jm]Zy� ²� dbahebjh\Zgghfm�hl�gZj_adb�hkgh\Zgbx�phdhey����Phdhev�eZfiu�\djmqb\Z-_lky�\ iZljhg��ihkj_^kl\hf�dhlhjh]h�eZfiZ�\dexqZ_lky�\ k_lv�
2. Ba�\hevnjZfZ�
3. Qlh[u�ij_^hl\jZlblv�bkiZj_gb_�f_lZeeZ�k ih\_joghklb�kibjZeb�
4. Mkljhckl\h�iZljhgZ�ihdZaZgh�gZ�jbkmgd_����mq_[gbdZ��<gmlj_ggyy�qZklviZljhgZ� bf__l� ijm`bgysbcky� dhglZdl� ��� dZkZxsbcky� hkgh\Zgby� phdhey
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eZfiu��b \bglh\mx�gZj_adm�� m^_j`b\Zxsmx�eZfim��D ijm`bgys_fm� dhg-lZdlm�b \bglh\hc�gZj_ad_�ijb�ihfhsb�aZ`bfh\�dj_iylky�ijh\h^Z�hl�k_lb�
5. EZfiu�gZdZeb\Zgby��\uimkdZ_fu_�gZr_c�ijhfure_gghklvx��jZkkqblZgu�gZgZijy`_gb_�����b ����< �^ey�hk\_lbl_evghc�k_lb�����< �^ey�`_e_agh^hjh`guo\Z]hgh\������b ��< �^ey�Z\lhfh[be_c�������b ����< �^ey�dZjfZgguo�nhgZj_c��
6. :�G��EZ^u]bg��L��W^bkhg�
7. L_ieh\h_�^_ckl\b_�lhdZ�ijbf_gyxl�\ [ulm� �we_dljbq_kdb_�iebldb��mlx-]b��qZcgbdb��dbiylbevgbdb���\ ijhfure_gghklb� �^ey�\uieZ\db�jZaebqguokhjlh\�f_lZeeh\��^ey�we_dljhk\Zjdb���\ k_evkdhf�ohayckl\_� �h[h]j_\�\ l_i-ebpZo��bgdm[ZlhjZo��kmrdZ�a_jgZ��
8. GZ]j_\Zl_evguc� we_f_gl� we_dljhgZ]j_\Zl_evgh]h� ijb[hjZ� ij_^klZ\ey_lkh[hc�ijh\h^gbd�k [hevrbf�m^_evguf�khijhlb\e_gb_f�b \ukhdhc�l_fi_jZ-lmjhc�ieZ\e_gby�
9. <ukhdbf�m^_evguf�khijhlb\e_gb_f�b \ukhdhc�l_fi_jZlmjhc�ieZ\e_gby�
10. <hevnjZf��gbojhf�

§ 55.
1. Ijh\h^Z�fh]ml�gZ]j_lvky�^h�lZdhc�kl_i_gb��qlh�ihdju\ZxsZy�bo�bahey-pby�\hkieZf_gblky��b \�j_amevlZl_�wlh]h�fh`_l�kemqblvky�ih`Zj�
2. Dhjhldh_� aZfudZgb_�beb�h^gh\j_f_ggh_�\dexq_gb_�\ k_lv�fhsguo�ih-lj_[bl_e_c�lhdZ�
3. < kh_^bg_gbb�dhgph\�mqZkldZ�p_ib�ijh\h^gbdhf��khijhlb\e_gb_�dhlhjh-]h�fgh]h�f_gvr_�khijhlb\e_gby�mqZkldZ�p_ib�
4. Ijb�dhjhldhf�aZfudZgbb�khijhlb\e_gb_�p_ib�j_adh�mf_gvrZ_lky��Z \�kb-em�aZdhgZ�HfZ� 





 =

R

U
I kbeZ�lhdZ�j_adh�\hajZklZ_l�

5. Qlh[u�ij_^hl\jZlblv�dhjhldh_�aZfudZgb_�
6. Mkljhckl\h�ieZ\dh]h�ij_^hojZgbl_ey�ihdZaZgh�gZ�jbkmgd_��� Z��mq_[gb-dZ�� Hkgh\ghc� qZklvx� ieZ\dh]h� ij_^hojZgbl_ey� y\ey_lky� ijh\hehdZ� K bae_]dhieZ\dh]h� f_lZeeZ�� ijhoh^ysZy� \gmljb� nZjnhjh\hc� ijh[db� I�� GZijh[d_�bf__lky�\bglh\Zy�gZj_adZ�J b�p_gljZevguc�dhglZdl�D��dhlhju_�kh-_^bg_gu�f_`^m� kh[hc�ijh\hehdhc�K��Ijh[dm� \\bgqb\Zxl� \ iZljhg�� dhlh-juc�gZoh^blky�\gmljb�nZjnhjh\hc�dhjh[db��Ijb�ijhl_dZgbb�ih�ijh\hehd_K lhdZ��\_ebqbgZ�dhlhjh]h�[hevr_�hij_^_e_ggh]h�agZq_gby��hgZ�ieZ\blky��bp_iv�jZafudZ_lky�

§ 56.
1. FZ]gblgu_�
2. <aZbfh^_ckl\b_�^\mo�ijh\h^gbdh\�k lhdhf��ijbly]b\Zgb_�f_lZeebq_kdboij_^f_lh\�ihklhyggufb�fZ]gblZfb��hldehg_gb_�fZ]gblghc� klj_edb��gZoh-^ys_cky�\hae_�ijh\h^gbdZ�k lhdhf�
3. Hiul�Wjkl_^Z�]h\hjbl�h lhf��qlh�\hdjm]�ijh\h^gbdZ�k lhdhf�kms_kl\m_lfZ]gblgh_�ihe_��Hg�khklhbl�\ lhf��qlh�ih^�^_ckl\b_f�fZ]gblgh]h�ihey�lhdZ\ ijh\h^gbd_�gZoh^ysZyky�jy^hf�fZ]gblgZy�klj_edZ�hldehgy_lky�
4. FZ]gblgh_�ihe_�kms_kl\m_l�\hdjm]�ex[h]h�ijh\h^gbdZ�k lhdhf�
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§ 57.
1. Ihlhfm�qlh�\ fZ]gblghf�ihe_�hgb�klZgh\ylky�ih^h[gu�fZ]gblguf�klj_edZf�
2. JZkiheh`_gb_�`_e_aguo�hibehd�\ fZ]gblghf�ihe_�ijyfh]h�lhdZ�bah[jZ-`_gh�gZ�jbkmgd_����mq_[gbdZ��Hibedb�jZkiheZ]Zxlky�ih�dhgp_gljbq_kdbfhdjm`ghklyf�
3. FZ]gblghc�ebgb_c�fZ]gblgh]h�ihey�gZau\Z_lky�ebgby��\^hev�dhlhjhc�\fZ]gblghf�ihe_�mklZgZ\eb\Zxlky�hkb�fZ]gblguo�klj_ehd�
4. >ey�]jZnbq_kdh]h�ij_^klZ\e_gby�fZ]gblguo�ihe_c�
5. GZ^h�jZkiheh`blv�fZ]gblgmx�klj_edm�hdheh�ijh\h^gbdZ�k lhdhf��Z aZl_fbaf_gblv�gZijZ\e_gb_�lhdZ��Ijb�wlhf�fu�aZf_lbf��qlh�gZijZ\e_gb_�klj_edbbaf_gblky�gZ� ijhlb\hiheh`gh_�� l�_�� hgZ� ih\_jg_lky� gZ� ������LZdbf� h[jZ-ahf��ijh^_eZgguc�hiul�ihdZau\Z_l��qlh�gZijZ\e_gb_�fZ]gblguo�ebgbc�k\y-aZgh�k gZijZ\e_gb_f�lhdZ�

§ 58.
1. LZd�`_��dZd�fZ]gblgZy�klj_edZ��H^bg�dhg_p�[m^_l�h[jZs_g�d k_\_jm��^jm-]hc�²�d x]m�
2. FZ]gblgh_�^_ckl\b_�dZlmrdb�k lhdhf�fh`gh�mkbeblv�m\_ebq_gb_f�qbkeZ\bldh\�\ dZlmrd_��m\_ebq_gb_f�kbeu�lhdZ�\ dZlmrd_��\\_^_gb_f�`_e_agh]hk_j^_qgbdZ�\gmljv�dZlmrdb�
3. We_dljhfZ]gblhf�gZau\Z_lky�dZlmrdZ�k `_e_aguf�k_j^_qgbdhf�\gmljb�
4. >ey�ih^gylby�b i_j_ghkdb�ly`_euo�f_lZeebq_kdbo�ij_^f_lh\�
5. Mkljhckl\h�fZ]gblgh]h�k_iZjZlhjZ�^ey�a_jgZ�bah[jZ`_gh�gZ�jbkmgd_����mq_[gbdZ��A_jgh�i_j_f_rb\Zxl� k f_edbfb�`_e_agufb�hibedZfb��dhlhju_ijbebiZxl� d a_jgZf� khjgydZ��gh�g_�ijbebiZxl� d ihe_aguf� a_jgZf� aeZdZ�Ijb�\ukuiZgbb� a_jgZ�ba�[mgd_jZ� ��gZ� \jZsZxsbcky�[ZjZ[Zg� ��`_e_agu_hibedb���\f_kl_�k a_jgZfb�khjgydZ�ba\e_dZxlky�ba�ihlhdZ�a_jgZ���ijb�ih-fhsb�kbevgh]h�we_dljhfZ]gblZ����LZdbf�h[jZahf��a_jgh�hqbsZ_lky�

§ 59.
1. Ihklhyggufb�fZ]gblZfb�gZau\Zxlky�l_eZ��kihkh[gu_�^ebl_evgh_�\j_fykhojZgylv�gZfZ]gbq_gghklv�
2. :fi_j�h[tykgye�gZfZ]gbqb\Zgb_�`_e_aZ�l_f��qlh�\gmljb�dZ`^hc�fhe_dm-eu�wlh]h�`_e_aZ�kms_kl\mxl�pbjdmebjmxsb_�we_dljbq_kdb_�lhdb�
3. >\b`_gb_f�we_dljhgh\�\ \_s_kl\_�
4. FZ]gblgufb�ihexkZfb�fZ]gblZ�gZau\Zxlky�l_�f_klZ�fZ]gblZ��]^_�ijhy\-eyxlky�gZb[he__�kbevgu_�fZ]gblgu_�^_ckl\by��M ex[h]h�fZ]gblZ�bf__lky^\Z�ihexkZ��k_\_jguc �1��b x`guc��6��
5. @_e_ah��klZev��qm]mg��gbd_ev�b ^j�
6. JZaghbf_ggu_�ihexku�ijbly]b\Zxlky��h^ghbf_ggu_�hllZedb\Zxlky�
7. ?keb�ijb�ih^g_k_gbb�fZ]gblghc�klj_edb�d dZdhfm�gb[m^v�dhgpm�gZfZ]-gbq_ggh]h� klZevgh]h� kl_j`gy� ihexk� klj_edb� hllZedb\Z_lky�� lh� gZ� wlhfdhgp_�kl_j`gy�jZkiheh`_g�ihexk�lZdhc�`_��dZd�m klj_edb��_keb�`_�ihexkklj_edb�ijbly]b\Z_lky��lh�gZ�dhgp_�kl_j`gy�jZkiheh`_g�ihexk��ijhlb\hih-eh`guc�ihexkm�klj_edb�
8. K ihfhsvx�`_e_aguo�hibehd�
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§ 60.

1. L_f��qlh�A_fey�h[eZ^Z_l�k\hbf�fZ]gblguf�ihe_f�
2. K_\_jguc�fZ]gblguc�ihexk�A_feb�gZoh^blky�gZ�������x`ghc�rbjhlu�b�����\hklhqghc�^he]hlu��X`guc�fZ]gblguc�ihexk�A_feb�gZoh^blky�gZ����k_\_jghc�rbjhlu�b ����aZiZ^ghc�^he]hlu�
3. Ijb�ihfhsb�fZ]gblghc�klj_edb�dhfiZkZ�
4. DjZldh\j_f_ggufb� baf_g_gbyfb� fZ]gblgh]h� ihey� A_feb�� \ua\Zggufbkheg_qghc�Zdlb\ghklvx�
5. H[eZklyfb�fZ]gblghc�ZghfZebb�gZau\Zxlky�h[eZklb��\ dhlhjuo�gZijZ\-e_gb_�fZ]gblghc�klj_edb�ihklhyggh�hldehg_gh�hl�gZijZ\e_gby�fZ]gblghcebgbb�A_feb�
6. H^gZ�ba�kZfuo�[hevrbo�fZ]gblguo�ZghfZebc�²�DmjkdZy�fZ]gblgZy�Zgh-fZeby��;hevrb_�fZ]gblgu_�ZghfZebb�gZ[ex^Zxlky�\ l_o�h[eZklyo��]^_�kh-kj_^hlhq_gu�h]jhfgu_�aZe_`b�`_e_aghc�jm^u�

§ 61.

1. GZ^h�ijb�ihfhsb�rlZlb\Z�ih^\_kblv�gZ�]b[dbo�ijh\h^Zo��ijbkh_^bg_g-guo�d bklhqgbdm�lhdZ��ijh\h^gbd��Ijb�ihf_s_gbb�wlh]h�ijh\h^gbdZ�k lh-dhf�f_`^m�ihexkZfb�^m]hh[jZagh]h�fZ]gblZ�hg�ijb^_l�\ ^\b`_gb_��Wlh�]h-\hjbl�h lhf��qlh�fZ]gblgh_�ihe_�^_ckl\m_l�gZ�ijh\h^gbd�k lhdhf�
2. Ijb� baf_g_gbb� gZijZ\e_gby� lhdZ� \ p_ib� beb� ijb� baf_g_gbb� ihexkh\fZ]gblZ�baf_gy_lky�gZijZ\e_gb_�^\b`_gby�ijh\h^gbdZ� �kfhljbl_�jbkmghd����mq_[gbdZ��
3. <jZs_gb_�ijh\h^gbdZ�k lhdhf�\ fZ]gblghf�ihe_�fh`gh�hkms_kl\blv�ijbihfhsb� we_dljbq_kdh]h� ^\b]Zl_ey�� GZijZ\e_gb_� lhdZ� q_j_a� dZ`^u_� ihe�h[hjhlZ� jZfdb� fh`gh� hkms_kl\blv� ijb� ihfhsb� ihemdhe_p� �� b s_lhd� ���Kfhljbl_�jbkmghd�����mq_[gbdZ��
4. Mkljhckl\h� l_ogbq_kdh]h� we_dljh^\b]Zl_ey� ihdZaZgh� gZ� jbkmgd_� ���mq_[gbdZ��Hkgh\gufb�we_f_glZfb�we_dljh^\b]Zl_ey�y\eyxlky�ihklhyggucfZ]gbl�b gZoh^ysbcky�f_`^m�_]h�ihexkZfb�ydhjv�²�pbebg^j� k ijh^hev-gufb�ijhj_ayfb��\ dhlhju_�mdeZ^u\Zxlky�\bldb�ijh\hehdb�
5. We_dljh^\b]Zl_eb� ijbf_gyxlky� gZ� ljZgkihjl_� �we_dljh\hau�� ljZf\Zb�ljhee_c[mku��� \ ijhfure_gghklb� �^ey� \udZqb\Zgby� g_nlb� ba� kd\Z`bg�� bl�^��We_dljh^\b]Zl_eb�bf_xl�f_gvrb_�jZaf_ju��hgb�g_�\u^_eyxl�]ZaZ��^u-fZ�beb�iZjZ��bf�g_�gm`_g�aZiZk�\h^u�b lhieb\Z�
6. ;�K��Ydh[b�������]�

§ 62.
1. Emq�²�wlh�ebgby��\^hev�dhlhjhc�jZkijhkljZgy_lky�wg_j]by�hl�bklhqgbdZk\_lZ�
2. < h^ghjh^ghc�kj_^_�k\_l�jZkijhkljZgy_lky�ijyfhebg_cgh��l�_��k\_lh\u_emqb�y\eyxlky�ijyfufb�ebgbyfb�
3. H[jZah\Zgb_�l_gb�b iheml_gb�
4. DZd�h[jZamxlky�l_gb��ihdZaZgh�gZ�jbkmgd_�����mq_[gbdZ��LZd�dZd�rZj�g_-ijhajZqguc�� lh�hg�g_�ijhimkdZ_l� k\_l��< j_amevlZl_�gZ� wdjZg_� h[jZam_lky
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l_gv�� ijbq_f� hgZ� bf__l�nhjfm� djm]Z��H[jZah\Zgb_� l_gb� y\ey_lky� ^hdZaZ-l_evkl\hf� ijyfhebg_cgh]h� jZkijhkljZg_gby� k\_lZ�� ?keb� [u� k\_l� jZkijh-kljZgyeky� dZd�lh�bgZq_�� lh�gZ� wdjZg_�� \hafh`gh��g_�gZ[ex^Zehkv�[u� l_gbbeb�l_gv�bf_eZ�[u�bgmx�nhjfm�
5. JZaf_ju�bklhqgbdZ�k\_lZ�^he`gu�[ulv�kjZ\gbfu�k jZkklhygb_f�^h�wdjZgZ�
6. DZd�h[jZam_lky�iheml_gv��ihdZaZgh�gZ�jbkmgd_� ����mq_[gbdZ��< h[eZklviheml_gb�ihiZ^Z_l�k\_l�hl�qZklb�bklhqgbdZ�k\_lZ�
7. Kheg_qgh_�aZlf_gb_�\hagbdZ_l��dh]^Z�EmgZ�gZoh^blky�f_`^m�Khegp_f�bA_fe_c��Emggh_�aZlf_gb_�\hagbdZ_l��dh]^Z�A_fey�gZoh^blky�f_`^m�Emghc�bKhegp_f�

§ 63.

1. Ijb[hj�� bah[jZ`_gguc� gZ� jbkmgd_� ���� mq_[gbdZ�� ij_^klZ\ey_l� kh[hc^bkd� gZ� ih^klZ\d_�� gZ� dhlhjhf� gZg_k_gZ� djm]h\Zy�rdZeZ� k p_ghc� ^_e_gby�����Ih�djZx�^bkdZ�fh`gh�i_j_f_sZlv�bklhqgbd�k\_lZ��AZdj_ibf�\ p_glj_^bkdZ�a_jdZevgmx�ieZklbgdm�b gZijZ\bf�gZ�g__�hl�bklhqgbdZ�imqhd�k\_lZ�Ijb�ihfhsb�lZdh]h�ijb[hjZ�mklZgZ\eb\Zxlky�aZdhgu�hljZ`_gby��?keb�emqiZ^Z_l�gZ�a_jdZevgmx�ieZklbgdm�ih^�g_dhlhjuf�m]ehf��lh�ih^�lZdbf�`_�m]-ehf�hg�hljZ`Z_lky��ijb�wlhf�iZ^Zxsbc�b hljZ`_gguc�emqb�e_`Zl�\ h^ghciehkdhklb�k i_ji_g^bdmeyjhf��ijh\_^_gguf�d a_jdZem�\ lhqd_�iZ^_gby�
2. M]ehf�iZ^_gby�gZau\Z_lky�m]he�f_`^m�iZ^Zxsbf�emqhf�b i_ji_g^bdm-eyjhf��ijh\_^_gguf�d ]jZgbp_�jZa^_eZ�^\mo�kj_^�\ lhqd_�iZ^_gby�emqZ��M]-ehf�hljZ`_gby�gZau\Z_lky�m]he�f_`^m�hljZ`_gguf�emqhf�b i_ji_g^bdmey-jhf��ijh\_^_gguf� d ]jZgbp_� jZa^_eZ�^\mo� kj_^� \ lhqd_� iZ^_gby� emqZ��GZjbkmgd_�����mq_[gbdZ�m]eZfb�iZ^_gby�b hljZ`_gby�khhl\_lkl\_ggh�y\eyxl-ky�∠α b ∠β.
3. IZ^Zxsbc�b hljZ`_gguc�emqb�e_`Zl�\ h^ghc�iehkdhklb�k i_ji_g^bdmey-jhf��ijh\_^_gguf�d ]jZgbp_�jZa^_eZ�^\mo�kj_^�\ lhqd_�iZ^_gby�emqZ��M]heiZ^_gby�∠α jZ\_g�m]em�hljZ`_gby�∠β: ∠α = ∠β.
4. K\hckl\h�emq_c�f_gylvky�f_klZfb�gZau\Z_lky�h[jZlbfhklvx��IZ^Zxsbcb hljZ`_gguc�emqb�h[eZ^Zxl�wlbf�k\hckl\hf�

§ 64.

1. >ey�ihkljh_gby�bah[jZ`_gby� lhqdb� S \ a_jdZe_�ihkljhbf� ljb� emqZ� SO,
SO1, SO2��bkoh^ysb_�ba�bklhqgbdZ�S b iZ^Zxsb_�gZ� a_jdZeh�MN �jbkmghd����mq_[gbdZ���< kbem�aZdhgZ�hljZ`_gby�emq�SO hljZ`Z_lky�ih^�m]ehf� ���
SO1 ²�ih^�m]ehf�β1 = α1, SO2 ²�ih^�m]ehf�β2 = α2��?keb�ihkljhblv�ijh-^he`_gb_�hljZ`_gguo�emq_c�aZ�a_jdZeh��lh�hgb�i_j_k_dmlky�\ h^ghc�lhqd_
S1��dhlhjZy�b [m^_l�y\eylvky�fgbfuf�bah[jZ`_gb_f�lhqdb�S.
2. Ihlhfm�qlh�hgh�gZoh^blky�aZ�a_jdZehf�
3. GZ�jbkmgd_�����mq_[gbdZ�ihdZaZgZ�ko_fZ�hiulZ��^hdZau\Zxs_]h��qlh�jZk-klhygby�hl�k\_qb�^h�kl_deZ�b hl�__ bah[jZ`_gby�^h�kl_deZ�jZ\gu��<havf_fdmkhd�iehkdh]h�kl_deZ�b mklZgh\bf�_]h�\ \_jlbdZevghf�iheh`_gbb�gZ�ih^-klZ\d_��Ih^g_k_f�aZ``_ggmx�k\_qm�gZ�g_dhlhjhf�jZkklhygbb�hl�kl_deZ��ijbwlhf�fu�[m^_f�\b^_lv�bah[jZ`_gb_�k\_qb��Ihke_�wlh]h�\havf_f�\lhjmx�lZ-
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dmx�`_�k\_qm��gh�g_�aZ``_ggmx�b jZkiheh`bf�__ ih�^jm]mx�klhjhgm�kl_d-eZ��I_j_f_sZy�\lhjmx�k\_qm��gZc^_f�lZdh_�iheh`_gb_��ijb�dhlhjhf�\lhjZyk\_qZ�[m^_l�dZaZlvky�aZ``_gghc��l�_��g_�aZ``_ggZy�k\_qZ�[m^_l�gZoh^blvkygZ�lhf�f_kl_��]^_�gZ[ex^Z_lky�bah[jZ`_gb_�aZ``_gghc�k\_qb��?keb�l_i_jvbaf_jblv�jZkklhygb_�hl�k\_qb�^h�kl_deZ�b hl�__ bah[jZ`_gby�^h�kl_deZ��lhfh`gh�m[_^blvky��qlh�wlb�jZkklhygby�[m^ml�jZ\gu�
4. Fgbfh_�bah[jZ`_gb_�ij_^f_lZ�\ iehkdhf�a_jdZe_�gZoh^blky�gZ�lZdhf�`_jZkklhygbb�hl� a_jdZeZ��gZ�dZdhf�gZoh^blky� kZf�ij_^f_l��JZaf_ju�bah[jZ-`_gby�ij_^f_lZ�\ iehkdhf�a_jdZe_�lZdb_�`_��dZd�jZaf_ju�kZfh]h�ij_^f_lZ�

§ 65.

1. Emq�k\_lZ�kf_sZ_lky�\e_\h��jbkmghd�����mq_[gbdZ��
2. Ba�hiulZ��bah[jZ`_ggh]h�gZ�jbkmgd_� ����mq_[gbdZ��fh`gh� kdZaZlv��qlh_keb� emq� k\_lZ� b^_l� ba� kj_^u� hilbq_kdb�f_g__� iehlghc� \ [he__� iehlgmxkj_^m��lh�m]he�ij_ehfe_gby�\k_]^Z�f_gvr_�m]eZ�iZ^_gby��Ba�hiulZ��bah[jZ-`_ggh]h� gZ� jbkmgd_� ���� mq_[gbdZ�� \u\h^blky� ke_^mxs__� khhlghr_gb_�

n=�sin

.sin ��l�_��hlghr_gb_�kbgmkZ�m]eZ�iZ^_gby�α d kbgmkm�m]eZ�ij_ehfe_-

gby�γ _klv�\_ebqbgZ�ihklhyggZy�^ey�^\mo�kj_^��gZau\Z_fZy�hlghkbl_evgufihdZaZl_e_f�ij_ehfe_gby�^\mo�kj_^�b h[hagZqZ_fZy�[md\hc�©n».
3. IZ^Zxsbc�b hljZ`_gguc�emqb�e_`Zl�\ h^ghc�iehkdhklb�k i_ji_g^bdmey-jhf��ijh\_^_gguf�d ]jZgbp_�jZa^_eZ�^\mo�kj_^�\ lhqd_�iZ^_gby�emqZ��Hl-ghr_gb_�kbgmkZ�m]eZ�iZ^_gby�α d kbgmkm�m]eZ�ij_ehfe_gby�γ _klv�\_ebqbgZihklhyggZy�^ey�^\mo�kj_^�� n=�sin

.sin
.

§ 66.

1. Nhdmkgh_�jZkklhygb_�dhjhq_�m l_o�ebga��m dhlhjuo�[he__�\uimdeu_�ih-\_joghklb�
2. M dhlhjhc�dhjhq_�nhdmkgh_�jZkklhygb_�
3. Hilbq_kdhc� kbehc� ebgau� gZau\Zxl� \_ebqbgm�� h[jZlgmx� __ nhdmkghfmjZkklhygbx�
4. >bhiljby��H[hagZqZ_lky�dZd�©^iljª�
5. AZ���^bhiljbx�ijbgbfZ_lky�hilbq_kdZy�kbeZ�ebgau��m dhlhjhc�nhdmkgh_jZkklhygb_�jZ\gh���f�
6. I_j\Zy�ba�wlbo�ebga�y\ey_lky�kh[bjZxs_c��\lhjZy�²�jZkk_b\Zxs_c�

§ 67.

1. Ihemq_gb_�bah[jZ`_gby�ij_^f_lZ�
2. < aZ\bkbfhklb�hl�lh]h��gZ�dZdhf�jZkklhygbb�gZoh^blky�ij_^f_l�hl�ebgau�
3. Qlh[u�ihkljhblv�bah[jZ`_gb_�ij_^f_lZ��gZoh^ys_]hky�f_`^m�nhdmkhf�bebgahc��jbkmghd�����mq_[gbdZ���gZ^h�ihkljhblv�oh^�^\mo�gZb[he__�ijhkluoemq_c��bkoh^ysbo�ba�lhqdb�:��I_j\uc�emq�[_j_lky�iZjZee_evgh�hilbq_kdhc
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hkb�� dhlhjuc�� ijhoh^y� kd\hav� ebgam�� i_j_k_q_l� hilbq_kdmx� hkv� \ nhdmk_�<lhjhc�emq�ijhoh^bl�q_j_a�p_glj�ebgau�b g_�f_gy_l� k\h_]h�gZijZ\e_gby�I_j_k_q_gb_�ijh^he`_gbc�wlbo�^\mo�emq_c�ihke_�ijhoh`^_gby�ebgau�^Z_llhqdm�:1 bah[jZ`_gby�ij_^f_lZ��LZd�dZd�ij_^f_l�bagZqZevgh�[ue�i_ji_g-^bdmeyj_g�hilbq_kdhc�hkb�b h^bg�_]h�dhg_p�gZoh^beky�gZ�g_c��lh�bah[jZ`_-gb_�ij_^f_lZ�lZd`_�[m^_l�jZkiheZ]Zlvky�ih�hlghr_gbx�d hilbq_kdhc�hkb�LZdbf�h[jZahf��gZf�hklZehkv�hl�lhqdb�:1 ijh\_klb�hlj_ahd�^h�i_j_k_q_gby�khilbq_kdhc� hkvx� b _c� i_ji_g^bdmeyjguc��Wlhl� hlj_ahd� b [m^_l� y\eylvkybah[jZ`_gb_f�ij_^f_lZ��IhemqZ_fh_�bah[jZ`_gb_� y\ey_lky�fgbfuf��ijy-fuf��m\_ebq_gguf�
4. Bah[jZ`_gb_� ij_^f_lZ�� gZoh^ys_]hky�f_`^m� lhqdZfb�F b �F �jbkmghd����mq_[gbdZ���kljhblky�ZgZeh]bqguf�h[jZahf��dZd�\ \hijhk_�3. IhemqZ_fh_bah[jZ`_gb_�y\ey_lky�^_ckl\bl_evguf��i_j_\_jgmluf�� m\_ebq_gguf��Bah-[jZ`_gb_�ij_^f_lZ�[m^_l�gZoh^blvky�aZ�^\hcguf�nhdmkguf�jZkklhygb_f�
5. Dh]^Z�ij_^f_l�gZoh^blky�aZ�^\hcguf�nhdmkguf�jZkklhygb_f�
6. Ihlhfm�qlh�emqb�koh^ylky�ih�^jm]mx�klhjhgm�ebgau�hl�ij_^f_lZ�
7. Ebgau�bkihevamxlky�\ nhlhZiiZjZlZo��[bghdeyo��fbdjhkdhiZo�b l�^�
8. Ihlhfm�qlh�emqb��ijhoh^ysb_�q_j_a�jZkk_b\Zxsmx�ebgam��jZkoh^ylky�
9. Bah[jZ`_gb_� ij_^f_lZ�� ^Z\Z_fh_� jZkk_b\Zxs_c� ebgahc�� y\ey_lkymf_gvr_gguf��fgbfuf��ijyfuf�
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MijZ`g_gby�MijZ`g_gb_ ��
1. Juoeuc�kg_]�kh^_j`bl�fgh]h�ihehkl_c�k \ha^mohf��agZqbl��_]h�l_iehijh-\h^ghklv�fZeZ��ihwlhfm�hg�ij_^hojZgy_l�habfu_�oe_[Z�hl�\uf_jaZgby�
2. Khkgh\u_�hibedb�b k\_`_\uiZ\rbc�kg_]�kh^_j`bl�hq_gv�fgh]h�ihehkl_ck \ha^mohf��L_iehijh\h^ghklv�\ha^moZ� \_kvfZ�fZeZ�� Z�� agZqbl�� l_iehijh-\h^ghklv�hibehd�beb�k\_`_\uiZ\r_]h�kg_]Z�lZd�`_�fZeZ�MijZ`g_gb_ ��
1. Oheh^guc�\ha^mo�bf__l�[hevrmx�iehlghklv��q_f�l_ieuc�\ha^mo��AgZqbl�hg�[m^_l�himkdZlvky�\gba��Z l�d��ih^\Ze�kZfh_�]em[hdh_�f_klh�\ ^hf_��lh�hg²�b kZfh_�oheh^gh_�f_klh�
2. < nhjlhqdm�\oh^bl�oheh^guc�\ha^mo��dhlhjuc�himkdZ_lky��Ijb�wlhf�ijh-bkoh^bl�i_j_f_rb\Zgb_�keh_\�\ha^moZ�b ^h\hevgh�jZ\ghf_jgh_�gZiheg_gb___ k\_`bf�\ha^mohf��Ihwlhfm�nhjlhqdb�^_eZxl�\ \_jog_c�qZklb�hdgZ��:gZ-eh]bqgh�ihgylgh��ihq_fm�jZ^bZlhju�klZ\yl�m iheZ��L_ieuc�\ha^mo�ba�gboih^gbfZ_lky��oheh^guc�\ha^mo�dhfgZlu�himkdZ_lky� �Z ihke_�b hg�gZ]j_\Z-_lky���b \�j_amevlZl_�dhfgZlZ�^h\hevgh�jZ\ghf_jgh�gZ]j_\Z_lky�
3. Q_j_a�nhjlhqdm�\ dhfgZlm�\k_]^Z�\hc^_l�g_fgh]h�oheh^gh]h�\ha^moZ��L�d�_]h�iehlghklv�[hevr_�iehlghklb�l_ieh]h�\ha^moZ�\ dhfgZl_��ihwlhfm�hg�[m-^_l�himkdZlvky��Ba�aZ�^bnnmabb�kehb�\ha^moZ�[m^ml�i_j_f_rb\Zlvky��Z lZd`_� h[f_gb\Zlvky� l_iehf� ihkj_^kl\hf� l_iehi_j_^Zqb��LZd� ijhbkoh^bl� ho-eZ`^_gb_�dhfgZlu�abfhc�ijb�hldjulhc�nhjlhqd_�MijZ`g_gb_ ��
1. ?keb�\ha^mo�\ dhfgZl_�gZ]j_\Z_lky�q_j_a�kl_gu��lh�fu�bf__f�^_eh�k l_i-ehijh\h^ghklvx�� _keb� q_j_a� hldjulh_� hdgh�� lh� dhg\_dpb_c�� _keb� q_j_akl_deh��lh�baemq_gb_f�
2. JZkkfhljbf�^\Z�^hfZ��djurZ�h^gh]h�ba�gbo�ihdjulZ�q_jguf�jm[_jhb^hf�Z ^jm]h]h�hpbgdh\Zgghc�`_klvx��< `Zjdbc�e_lgbc�^_gv�aZf_lbf��qlh�dju-rZ��ihdjulZy�`_klvx��oheh^g__��q_f�ihdjulZy�jm[_jhb^hf�
3. >ey�dhg\_dpbb�beb�l_iehijh\h^ghklb�g_h[oh^bfh�\_s_kl\h��< dhkfbq_-kdhf� ijhkljZgkl\_� f_`^m� Khegp_f� b A_fe_c� \Zdmmf�� b \ur_mdZaZggu_ijhp_kku�g_\hafh`gu��AgZqbl��wg_j]by�i_j_^Z_lky�baemq_gb_f�MijZ`g_gb_ ��
1. Wlh�agZqbl��qlh�^ey�gZ]j_\Zgby���d]�Zexfbgby�gZ���K g_h[oh^bfh�khh[-sblv�_fm�dhebq_kl\h�l_iehlu��jZ\gh_�����>`�
2.D��>Zgh�

m  �����d]�k=540 Kd]> °̀⋅
���ût=200°C

J_r_gb_�
Q = cmût;

Q = 540 Kd]> °̀⋅
⋅ ����d]�⋅ 200ºK  ��������>`�GZclb�Q. Hl\_l��Q  ��������>`� �����d>`�
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[��>Zgh�
m  ����]  ������d]k = 920 Kd]> °̀⋅
t1 = 20°C;  t1 = 90°C

J_r_gb_�
Q = cmût = cm(t2 – t1);

Q = 920 Kd]> °̀⋅
⋅�����d]⋅(90ºK ±���ºK�� ������>`�

GZclb�Q. Hl\_l��Q  ������>`�\��>Zgh�
m  ���l  ������d]k = 880 Kd]> °̀⋅
t1 = 10°C;  t1 = 40°C

J_r_gb_�
Q = cmût = cm(t2 – t1);

Q = 880 Kd]> °̀⋅
⋅ �����d]�⋅ (40ºK ±���ºK��  ����������>`� ������F>`�GZclb�Q. Hl\_l��Q  ������F>`�

3.>Zgh�
V  ����e  ������f3

ρ  ������d]�f3

k = 4200 Kd]> °̀⋅
t1 = 100°C;  t2  ����K

J_r_gb_�
Q = cmût = cm(t2 – t1); m = ρV ;Q = cρV(t2 – t1) =

= 4200 Kd]> °̀⋅
⋅ �����d]�f3 ⋅ �����f3 ×

× (100ºK ±���ºK�� ����⋅106 >`� �����F>`�
GZclb�Q. Hl\_l��Q  �����F>`�

MijZ`g_gb_ ��
1.>Zgh�

m  ����d]
q = 3,4·107 d]>`

J_r_gb_�
Q = qm;

Q = 3,4·107 d]>` ⋅ ���d]� ����⋅108 >`�GZclb�Q. Hl\_l��Q = 5,1⋅108 >`�>Zgh�
m  �����]  �����d]
q = 2,7·107 d]>`

J_r_gb_�
Q = qm;

Q = 2,7·107 d]>` ⋅ ����d]� ����⋅106 >`�GZclb�Q. Hl\_l��Q = 5,4⋅106 >`�
2.>Zgh�

ρ  �����d]�f3

V  ���e  ��Â��-3 f3

q = 4,6·107 d]>`
J_r_gb_�
Q = qm; m = ρV; Q = qρV;

Q = 4,6·107 d]>` ⋅ ����d]�f3 ⋅2⋅19-3 f3 =

= 7,36⋅107 >`�GZclb�Q. Hl\_l��Q = 7,36⋅107 >`�
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>Zgh�
m  �����l  ������d]
q = 4,4·107 d]>`

J_r_gb_�
Q = qm;

Q = 4,4·107 d]>` ⋅ �����d]� ����⋅1011 >`�GZclb�Q. Hl\_l��Q = 1,1⋅1011 >`�
3.>Zgh�

Q  �������d>`� ��⋅107 >`
q = 1,0·107 d]>`

J_r_gb_�
Q = qm; m =

q

Q
; m =

d]>`100,1

>`105

7

7

⋅

⋅  ���d]�
GZclb�m. Hl\_l��Q = 1,1⋅1011 >`�MijZ`g_gb_ ��

1. Ihl_gpbZevgZy�wg_j]by�fhehlZ�i_j_oh^bl�\ _]h�dbg_lbq_kdmx�wg_j]bx�dhlhjZy��\ k\hx�hq_j_^v��i_j_oh^bl�\h�\gmlj_ggxx�wg_j]bx� �k\Zy�b ihq\ZgZ]j_\Zxlky��
2. Dbg_lbq_kdZy�wg_j]by�Z\lhfh[bey�i_j_oh^bl�\h�\gmlj_ggxx�wg_j]bx�
3. KgZqZeZ�h[Z�rZjbdZ� aZ�kq_l�k\h_c�ihl_gpbZevghc�wg_j]bb�m\_ebqb\Zxldbg_lbq_kdmx��RZjbd��miZ\rbc�gZ�klZevgmx�ieblm��ebrv�g_[hevrmx�qZklvk\h_c�dbg_lbq_kdhc�wg_j]bb�i_j_\h^bl�\h�\gmlj_ggxx��Z��hlkdhqb\��m\_eb-qb\Z_l�ihl_gpbZevgmx�wg_j]bx��RZjbd��miZ\rbc�gZ�i_khd��\kx�k\hx�dbg_-lbq_kdmx�wg_j]bx�ij_\jZsZ_l�\h�\gmlj_ggxx�
4. Ijb�gZlbjZgbb�ljm[db�k wnbjhf�aZ�kq_l�kh\_jr_gby�jZ[hlu�m\_ebqb\Z_l-ky�_]h�\gmlj_ggyy�wg_j]by��wnbj�gZ]j_\Z_lky�b ihlhf�dbibl���< hij_^_e_g-guc�fhf_gl�ijh[dZ�g_�\u^_j`b\Z_l�^Z\e_gby�b \ue_lZ_l��Ijb�wlhf�qZklv\gmlj_gg_c� wg_j]bb� wnbjZ� i_j_oh^bl� \ dbg_lbq_kdmx� wg_j]bx� ijh[db�Ijh[dZ�ih^gbfZ_lky��b \�\ukr_c�lhqd_�ih^t_fZ�\ky�__ dbg_lbq_kdZy�wg_j-]by�i_j_oh^bl�\ ihl_gpbZevgmx�MijZ`g_gb_ ��
1. L_fi_jZlmjZ�ieZ\e_gby�jlmlb�tj  �±���&��kibjlZ� tk  �±����K��Hlkx^Z�aZ-dexqZ_f� tj>tk�� l�_�� l_fi_jZlmjZ� ieZ\e_gby� jlmlb� \ur_�� q_f� l_fi_jZlmjZieZ\e_gby�kibjlZ�
2. Ba�f_lZeeh\�ijb\_^_gguo�\ lZ[ebp_�kZfuc�e_]dhieZ\dbc�²�jlmlv��kZfuclm]hieZ\dbc�²�\hevnjZf�
3. L_fi_jZlmjZ�ieZ\e_gby�k\bgpZ�\ur_�l_fi_jZlmju�ieZ\e_gby�heh\Z��Hl-kx^Z� aZdexqZ_f�� qlh� \ jZkieZ\e_gghf� heh\_� ijb� l_fi_jZlmj_� ieZ\e_gbyk\bg_p� jZkieZ\blv� g_evay��Gh�� ke_^m_l� aZf_lblv�� qlh�� _keb� jZkieZ\e_ggh_heh\h� gZ]j_\Zlv� ^h� l_fi_jZlmj� \ur_� l_fi_jZlmju� ieZ\e_gby� k\bgpZ�� lhijb�iZ^_gbb�k\bgpZ�\ jZkieZ\e_ggh_�heh\h��hg�jZkieZ\blky�
4. < Zexfbgb_\hf�khkm^_�fh`gh�jZkieZ\blv�pbgd��l�d��l_fi_jZlmjZ�ieZ\e_-gby�Zexfbgby�\ur_�l_fi_jZlmju�ieZ\e_gby�pbgdZ�
5. L_fi_jZlmjZ� ieZ\e_gby� jlmlb� ±���&��< jZchgZo� k oheh^guf� debfZlhfl_fi_jZlmjZ�fh`_l�[ulv�b [he__�gbadhc��L_fi_jZlmjZ�ieZ\e_gby�kibjlZ�±����&��Ihwlhfm�bkihevamxl�kibjlh\u_��Z g_�jlmlgu_�l_jfhf_lju�
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MijZ`g_gb_ ��
1. L_fi_jZlmjZ� ieZ\e_gby� \ur_� m l_eZ� ,�� l�d�� ihklhygguc� mqZklhd� m g_]h\ur_��M^_evgZy�l_iehlZ�ieZ\e_gby�[hevr_�m l_eZ�,,��l�d��\j_fy�ieZ\e_gby�mg_]h� [hevr_� �ihklhygguc� mqZklhd� ^ebgg__���L_ieh_fdhklb� l_e� ,� b ,,� jZa-ebqgu��l�d��jZaebqgu�m]eu�gZdehgZ�djb\uo��g_�gZ�ihklhygguo�mqZkldZo��
2. G_l��g_�[m^_l��l�d��g_�[m^_l�ijhbkoh^blv�l_iehi_j_^Zqb�
3. G_ba\_klgh�[m^_l�eb�e_^�lZylv�beb�\h^Z�aZf_jaZlv��?keb�l_fi_jZlmjZ�hd-jm`Zxs_]h�\ha^moZ�hljbpZl_evgZy��lh�\h^Z�[m^_l�aZf_jaZlv��_keb�iheh`b-l_evgZy��lh�e_^�lZylv�
4.>Zgh�

m  ���d]�  ����Â��5 d]>`
J_r_gb_�
Q  ��m;

Q = 3,4·105 d]>` ⋅ ��d]� �����⋅106 >`�GZclb�Q. Hl\_l��Q = 1,36⋅106 >`�
5.>Zgh�

m  ����d]�  �����Â��5 d]>`
t1 = 27°C
t2 = 327°C

c = 140 Kd]> °̀⋅

J_r_gb_�
1) Q1  ��m; Q1  ����d]�⋅ 0,25·105 d]>` = 5·105 >`�
2) Q2 = cm(t2 – t1�����m;

Q2  ����d]�⋅ 140 Kd]> °̀⋅
⋅ (327°C – 27°C) +

�����d]�⋅ 0,25·105 d]>` = 1,34·106>`�GZclb�Q1, Q2. Hl\_l��Q1 = 5⋅105 >`��Q2 = 1,34⋅106 >`�
MijZ`g_gb_ ��

1. Em`b�\ukuoZxl�[uklj__�\ \_lj_gmx�ih]h^m��q_f�\ lbomx��l�d��\_l_j�mgh-kbl�\ue_l_\rb_�ba�em`b�fhe_dmeu�\h^u��b hgb�g_�fh]ml�\_jgmlvky��Em`b[uklj__�\ukuoZxl�\ l_iemx�ih]h^m��q_f�\ oheh^gmx��l�d��bf__lky�[hevr_[ukljuo�fhe_dme��kihkh[guo�\ue_l_lv�k ih\_joghklb�em`b�
2. QZc�hklu\Z_l�[uklj__��_keb�gZ�g_]h�^mxl��l�d��ihlhd�\ha^moZ�mghkbl�\u-e_l_\rb_�fhe_dmeu�\h^u��b hgb�g_�fh]ml�\_jgmlvky��<ue_lZxl�ebrv�gZb-[he__� [uklju_� ²� ©]hjyqb_ª� fhe_dmeu�� Z agZqbl� kj_^gyy� dbg_lbq_kdZywg_j]by��Z dZd�ke_^kl\b_�l_fi_jZlmjZ��ihgb`Z_lky�
3. Ihl�hoeZ`^Z_l�l_eh�\ `Zjm��l�d��bkiZjy_lky�
4. < kmohf�\ha^mo_�bkiZj_gb_�b^_l�Zdlb\g__��q_f�\h�\eZ`ghf��Wlh�agZqbl�qlh�l_fi_jZlmjZ�dh`b�aZ�kq_l�bkiZj_gby�ihlZ�\ kmohf�\ha^mo_�gb`_��q_f�\h\eZ`ghf��Ihwlhfm�`Zjm�\ kmohf�\ha^mo_�i_j_ghkblv�e_]q_�
5. <h^Z�\ khkm^Zo�ba�keZ[hh[h``_gghc�]ebgu�oheh^g__�hdjm`Zxs_]h�\ha-^moZ�ih�ke_^mxs_c�ijbqbg_��<h^Z�ijhkZqb\Z_lky�kd\hav�ihju�\ khkm^_�b kih\_joghklb�khkm^Z�bkiZjy_lky��Ijb�wlhf�hgZ�hoeZ`^Z_lky�
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6. <h^Z�bkiZjy_lky�[uklj__�\ [ex^p_��l�d��m g_]h�[hevr_�ih\_joghklv��kh-ijbdZkZxsZyky�k \ha^mohf�
7. Ijbkl\hevgu_� djm]b� ^_j_\v_\� ihke_� iheb\Z� ihdju\Zxlky� keh_f� i_j_-]ghy��gZ\haZ�beb�lhjnZ�^ey�mf_gvr_gby�bkiZj_gby�\h^u�

MijZ`g_gb_ ���
1. Wlh�agZqbl��qlh�^ey�h[jZah\Zgby�iZjZ�ba�\h^u�fZkkhc���d]�ijb�l_fi_jZlm-j_�����&�g_h[oh^bfh�aZljZlblv����Â��6>`�wg_j]bb�
2. Wlh� agZqbl�� qlh� ijb� dhg^_gkZpbb� ZffbZdZ� fZkkhc� �� d]� \u^_ey_lky
1,4·106>`�wg_j]bb�
3. Ba�ijb\_^_gguo�\ lZ[ebp_�\_s_kl\�gZb[he__�kbevgh�m\_ebqb\Z_lky�\gml-j_ggyy�wg_j]by�m \h^u��Wlh�k\yaZgh�k l_f��qlh�m g__�kZfZy�\ukhdZy�l_iehlZiZjhh[jZah\Zgby�� Z�� agZqbl�� ^ey� __ i_j_\h^Z� \ iZj� g_h[oh^bfh� aZljZlblvgZb[hevrmx�wg_j]bx��Ih�aZdhgm�khojZg_gby�wg_j]bb�hgZ�i_j_c^_l�\h�\gml-j_ggxx�
4.>Zgh�

m  �����]  ������d]
L = 2,3·106 d]>`

J_r_gb_�
Q = Lm;

Q = 2,3·106 d]>` ⋅ �����d]� �����⋅105 >`�GZclb�Q. Hl\_l��Q = 3,45⋅105 >`�
5.>Zgh�

m  ���d]
t1 = 0°C
t2 = 100°C

c = 4200 Kd]> °̀⋅

L = 2,3·106 d]>`

J_r_gb_�
Q = cm(t2 – t1) + Lm;

Q = 4200 Kd]> °̀⋅
⋅��d]�⋅ ( 100°K ±��°K���

+ 2,3·106 d]>` ⋅ ��d]� �����⋅107 >`�
GZclb�Q. Hl\_l��Q = 1,36⋅107 >`�

6.>Zgh�
m  ���d]
t1 = 0°C
t2 = 100°C

c = 4200 Kd]> °̀⋅

L = 2,3·106 d]>`

J_r_gb_�
1) Q1 = cm(t2 – t1);

Q1  ��d]�⋅ 4200 Kd]>°̀
⋅ �����K ±���K�� ����Â��5 >`�

2) Q2 = cm(t2 – t1) + Lm;

Q2 = 4200 Kd]> °̀⋅
⋅��d]�⋅ ( 100°K ±��°K���

+ 2,3·106 d]>` ⋅ ��d]� �����⋅106 >`�GZclb�Q1, Q2. Hl\_l��Q1 = 8,4·105 >`��Q2 = 5,44·105 >`�
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MijZ`g_gb_����
1. <hdjm]�y^jZ�m]e_jh^Z�\jZsZ_lky���we_dljhgh\��agZqbl��ijhlhgh\�\ y^j_�m]-e_jh^Z����<k_]h�qZklbp�\ y^j_�����lh]^Z�dhebq_kl\h�g_cljhgh\�jZ\gh���±��� ���
2. ?keb�hl�ZlhfZ�]_eby�hl^_ebeky�we_dljhg��lh�hklZ\rZyky�qZklbpZ�gZau\Z-_lky�iheh`bl_evguf�bhghf��__ aZjy^�jZ\_g�fh^mex�b ijhlb\hiheh`_g�ihagZdm�aZjy^m�we_dljhgZ�

MijZ`g_gb_����
1. W[hgblh\mx� iZehqdm� fh`gh� gZwe_dljbah\Zlv� lj_gb_f�� l�d�� hgZ� ^bwe_d-ljbd��Z f_lZeebq_kdbc�kl_j`_gv�g_evay��l�d���hg�ijh\h^gbd�
2. Ijb� gZeb\_� [_gabgZ� dhjimk� [_gah\haZ� kh_^bgyxl� k a_fe_c� f_lZeebq_-kdbf�ijh\h^gbdhf��qlh[u�k fZrbgu�kl_d�\_kv�aZjy^��Wlh�g_h[oh^bfh��qlh-[u�\ [_gah\ha�g_�m^ZjbeZ�fhegby�

MijZ`g_gb_����
1. =eZ\gufb� qZklyfb� rl_ik_evghc� \bedb� y\eyxlky� ^\Z� f_lZeebq_kdborlujvdZ��dhlhju_�\klZ\eyxlky�\ jha_ldm��Wlb�^\Z�rlujvdZ�g_�^he`gu�kh-ijbdZkZlvky��qlh[u�g_�[ueh�dhjhldh]h�aZfudZgby��Ihwlhfm�bo�ihf_sZxl�\dhjimk�ba�^bwe_dljbq_kdhc�ieZklfZkku�

2. Qlh[u�dZ`^uc�a\hghd�fh`gh�[u-eh� \dexqZlv� hl^_evgh�� bo� ke_^m_lkh_^bgblv�ke_^mxsbf�h[jZahf�
3. Qlh[u� fh`gh� [ueh� a\hgblv� ba^\mo� jZaguo� f_kl�� a\hghd� b ^\_dghidb� ke_^m_l� kh_^bgblv� ke_^mx-sbf�h[jZahf�

4. LZdZy�ijh\h^dZ�fh`_l�[ulv�ijbf_g_gZ��_keb�eZfim�g_h[oh^bfh�\dexqZlv^\mfy�jm[bevgbdZfb��gZijbf_j��^\mf�jZaguf�ex^yf�
5. Pbnjhc���hlf_q_gu�^\Z�]Zev\Zgbq_kdbo�we_f_glZ��pbnjhc���²�we_dljb-q_kdZy�eZfiZ��pbnjhc���²�\udexqZl_ev�
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MijZ`g_gb_����
1. �����f:� ���:������f:� �����:�����f:� �������:����d:� ������:�
2.>Zgh�

I = 1,4 A
t  ����fbg� �����F

J_r_gb_�
q = It; q = 1,4 A ⋅ ����F� �����De�

GZclb�q. Hl\_l��q  �����De�
3.>Zgh�

I = 0,3 A
t  ���fbg� �����F_ = 1,6⋅10–19 De

J_r_gb_�Qlh[u�gZclb�qbkeh�we_dljhgh\��ijhr_^rbo�qj_a�ih-i_j_qgh_�k_q_gb_�kibjZeb�we_dljbq_kdhc�eZfiu��gZ-^h�gZclb�aZjy^�q b jZa^_eblv�_]h�gZ�agZq_gb_�we_f_g-lZjgh]h�aZjy^Z�_.
q = It; q = 0,3 A ⋅ ����F� ����De�

e

q
N = ; .106,5De101,6

De90 20
19

⋅=
⋅

= −N

GZclb�N. Hl\_l��N = 5,6⋅1020 we_dljhgh\�
MijZ`g_gb_����

1. ����:�
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2. ?keb� [u� k\_l� jZkijhkljZgyeky� g_� ijyfhebg_cgh�� lh�nhjfu� iheml_g_c[ueb�[u�bgu_�beb�l_g_c�b iheml_g_c�\h\k_�[u�g_�[ueh�
3. Q_eh\_d��gZoh^ysbcky�\ h[eZklb�l_gb�ijb�kheg_qghf�aZlf_gbb��g_�\b^blKhegpZ�� lZd� dZd�EmgZ� aZdju\Z_l� _]h� iheghklvx��Q_eh\_d�� gZoh^ysbcky� \h[eZklb�iheml_gb�ijb�kheg_qghf�aZlf_gbb��\b^bl�lhevdh�qZklv�KhegpZ��lZddZd�EmgZ�aZdju\Z_l�_]h�g_�iheghklvx�

MijZ`g_gb_����
1.

45° 45°

2. 0°.
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3.

4.

MijZ`g_gb_����
1. >hdZ`_f�jZ\_gkl\h�∆SOO1 b ∆S1OO1��Z wlh�[m^_l�hagZqZlv��qlh�jZkklhy-gb_�hl�a_jdZeZ�^h�lhqdb�b jZkklhygb_�hl�a_jdZeZ�^h�bah[jZ`_gby�lhqdb�jZ\-gu��∆SOO1 jZ\_g�∆S1OO1�� lZd� dZd�∠SO1O = ∠S1O1O = 90° – α1, ∠SOO1 =
∠S1OO1 = 90°, OO1 ²�h[sZy�klhjhgZ�
2. Ijbgpbi�^_ckl\by�hkgh\Zg�gZ�hljZ`_gbb�hl�a_jdZeZ��K\_lh\hc�emq��hljZ-`Zykv�hl�i_j\h]h�a_jdZeZ��ihiZ^Z_l�gZ�\lhjh_��Z aZl_f�²�\ ]eZa�q_eh\_dZ�
3. >_ckl\b_�ijb[hjZ��bah[jZ`_ggh]h�gZ�jbkmgd_� �����hkgh\Zgh�gZ�hljZ`_-gbb k\_lZ�hl� a_jdZe��Wlhl�ijb[hj�fh`_l�[ulv�bkihevah\Zg�^ey�ijhkfhljZf_klghklb�aZ�\ukhdbf�ij_iylkl\b_f�
4. M]hedh\uc�hljZ`Zl_ev��ihkljh_gguc�gZ�lj_o�iehkdbo�a_jdZeZo�
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MijZ`g_gb_����
1. 0°.
2. Ijb�ihkljh_gbb�ij_ehfe_ggh]h� emqZ� \ dZ`^hf� kemqZ_� mqblu\Zcl_�� qlhkl_deh�²�kj_^Z�hilbq_kdb�[he__�iehlgZy��q_f�\ha^mo�
3. Ba�aZ�ij_ehfe_gby�k\_lZ�
4.

5.
1) 2) 3)

MijZ`g_gb_����
1. Hilbq_kdZy�kbeZ�ebgau��jZkiheh`_gghc�gZ�jbkmgd_���� [��ke_\Z��[hevr_�
2.>Zgh�

D  �±����^ilj J_r_gb_�
D

F
1= ; ^ilj6,1

1

−
=F  �±������f�

GZclb�F. Hl\_l��F  �±������f��k ihfhsvx�lZdhc�ebgau�^_ckl\b-l_evgh_�bah[jZ`_gb_�ihemqblv�g_evay�
MijZ`g_gb_����

1. Bah[jZ`_gb_� ij_^f_lZ� y\ey_lky� ^_ckl\bl_evguf�� i_j_\_jgmluf�� _]hjZaf_ju�koh^gu�k jZaf_jZfb�kZfh]h�ij_^f_lZ�

2F F F 2F
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2.

F

3.

F F

4. Ih�f_j_�ijh^\b`_gby�ij_^f_lZ�hl�lhqdb��F d lhqd_��F _]h�bah[jZ`_gb_m\_ebqb\Z_lky�b m^Zey_lky�hl�ebgau��Ijb�wlhf�bah[jZ`_gb_�ij_^f_lZ�y\ey-_lky� mf_gvr_gguf�� ^_ckl\bl_evguf�� i_j_\_jgmluf�� Ijb� ijh^\b`_gbbij_^f_lZ�hl�lhqdb��F d lhqd_�F _]h�bah[jZ`_gb_�m\_ebqb\Z_lky�b m^Zey_lkyhl�ebgau��Ijb� wlhf�bah[jZ`_gb_� y\ey_lky�m\_ebq_gguf��^_ckl\bl_evguf�i_j_\_jgmluf��Ijb�ijh^\b`_gbb�ij_^f_lZ�hl�lhqdb�F d p_gljm�hilbq_kdhchkb�_]h�bah[jZ`_gb_�mf_gvrZ_lky�b ijb[eb`Z_lky�d ebga_��Ijb�wlhf�bah-[jZ`_gb_�ij_^f_lZ�y\ey_lky�m\_ebq_gguf��fgbfuf��ijyfuf�
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AZ^Zgby�
AZ^Zgb_���Ihke_����^\b`_gbc�fhg_lZ�klZeZ�l_iehc��ihke_����²�]hjyq_c��Hlkx^Z� aZ-dexqZ_f��qlh�\gmlj_ggyy�wg_j]by�fhg_lu�m\_ebqbeZkv�aZ�kq_l�kh\_jr_gbyjZ[hlu�
AZ^Zgb_���

1. >ey� lh]h��qlh[u�\h^Z� aZdbi_eZ�� lj_[m_lky� ��fbg�� Z ^ey� lh]h��qlh[u�e_^jZkieZ\beky�b ihemq_ggZy�\h^Z�aZdbi_eZ����fbg��L�d��gZ�iebl_�aZ�kq_l�]hj_-gby�]ZaZ�\u^_ey_lky�h^bgZdh\Zy�wg_j]by�\ _^bgbpm�\j_f_gb��^ey�aZdbiZgby\h^u�\ [Zd_�kh�ev^hf�wg_j]bb�ljZlblky�[hevr_��Wlh�ih^l\_j`^Z_l�lhl�nZdl�qlh�^ey�ieZ\e_gby�ev^Z�lj_[m_lky�wg_j]by�
2. >hdeZ^�©:fhjngu_�l_eZª�Hkgh\guf�hlebqb_f�l\_j^uo�l_e�hl�`b^dhkl_c�b ]Zah\�y\ey_lky�lh��qlh�hgbkihkh[gu�khojZgylv�h[t_f�b nhjfm��K fhe_dmeyjghc�lhqdb�aj_gby�wlh�h[m-keh\e_gh�gZebqb_f�\ gbo�djbklZeebq_kdhc�j_r_ldb��Ijb�jhkl_�djbklZeeZ�\_kl_kl\_gguo�mkeh\byo�hg�ijbgbfZ_l�nhjfm�fgh]h]jZggbdZ��L\_j^u_�l_eZojmidb�b ieZ\ylky�ijb�kljh]h�hij_^_e_gghc�l_fi_jZlmj_�@b^dhklb� kihkh[gu� khojZgylv� h[t_f�� gh� \ hlebqb_� hl� l\_j^uo� l_e� hgbijbgbfZxl�nhjfm�khkm^Z��h[eZ^Zxl�l_dmq_klvx���Fhe_dmeu�`b^dhklb�jZk-iheh`_gu�[_kihjy^hqgh�H^gZdh� kms_kl\mxl� lZdb_� l_eZ��dhlhju_�ijhy\eyxl� k\hckl\Z� dZd� l\_j^uol_e��lZd�b `b^dhkl_c��Hgb�gZau\Zxlky�Zfhjngufb�l_eZfb��D gbf�hlghkylkykl_deh��kfheZ��w[hgbl�b l��^��?keb�\aylv��gZijbf_j��dmkhd�kfheu�b iheh`blv_]h�gZ�^hklZlhqgh�^he]h_�\j_fy�\ khkm^��lh�kfheZ�jZkl_q_lky�b ijbf_l�nhj-fm�wlh]h�khkm^Z��Wdki_jbf_glZevgh�[ueh�mklZgh\e_gh��qlh�l_q_l�^Z`_�kl_d-eh��Wlh�ijhy\e_gb_�k\hckl\�`b^dhklb��?keb�`_�ih�dmkdm�kfheu�kbevgh�m^Z-jblv�� lh� hg�fh`_l� jZa[blvky�gZ� hkdhedb��Wlh� ijhy\e_gb_� lZdh]h� k\hckl\Zl\_j^uo�l_e��dZd�ojmidhklv�Ih� k\h_fm� fhe_dmeyjghfm� kljh_gbx� Zfhjngu_� l_eZ� hlghkylky� [eb`_� d`b^dhklyf��gh�hgb�h[eZ^Zxl�\h�fgh]h�jZa�[hevr_c�\yadhklvx�DZd�[ueh� mdZaZgh� \ur_�� l\_j^u_� l_eZ� ieZ\ylky� ijb� kljh]h� hij_^_e_gghcl_fi_jZlmj_� ^ey� ^Zggh]h� \_s_kl\Z�� Wlh� k\yaZgh� k l_f�� qlh� ihklmiZxsZywg_j]by� ljZlblky�gZ� jZajmr_gb_� djbklZeebq_kdhc� j_r_ldb��IeZ\e_gb_�`_Zfhjnguo�l_e�ijhbkoh^bl�ih�bghfm��< gbo�g_l�djbklZeebq_kdhc�j_r_ldb��bihwlhfm� hgb�g_�bf_xl� hij_^_e_gghc� l_fi_jZlmju�ieZ\e_gby��Ihkfhljbf`_�� dZd� ijhbkoh^bl� ijhp_kk� ieZ\e_gby� Zfhjngh]h� l_eZ�� gZijbf_j� kfheu�GZqg_f� __ gZ]j_\Zlv�� Ijb� wlhf� __ \yadhklv� gZqg_l� mf_gvrZlvky�� Z kZfZkfheZ�gZqg_l�jZafy]qZlvky�b ihkl_i_ggh�ij_\jZsZlvky�\ `b^dhklv��< wlhfijhp_kk_�l_fi_jZlmjZ�f_gy_lky�g_ij_ju\gh�:fhjngu_�l_eZ�gZreb�rbjhdh_�ijbf_g_gb_�\ gZr_c�`bagb��<kihfgbf�oh-ly�[u�kl_deZ��ieZklfZkku��ihebwlbe_g�
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AZ^Zgb_���< l_iehf�f_kl_�\h^Z�bkiZjbeZkv�aZ���qZkh\��\ oheh^ghf�²�aZ����qZkh\��JZa-gbpZ�\h�\j_f_gb�bkiZj_gby�k\yaZgZ�k l_f��qlh�bkiZj_gb_�[he__�bgl_gkb\ghijb�[he__�\ukhdhc�l_fi_jZlmj_�AZ^Zgb_���
1. >hdeZ^�©DZd�h[jZam_lky�jhkZ��bg_c��^h`^v�b kg_]ª�< Zlfhkn_j_� A_feb� \k_]^Z� kh^_j`blky� \h^yghc�iZj��Wlh� k\yaZgh� k g_ij_-ju\guf�bkiZj_gb_f�\h^u�k ih\_joghkl_c�hd_Zgh\��fhj_c��ha_j��j_d�b l�^��<jZaguo�f_klZo�\eZ`ghklv�\ha^moZ�jZaebqgZ��hgZ�hq_gv�\ukhdZ�gZ^�ih\_jo-ghklvx�wd\ZlhjbZevguo�fhj_c�b hq_gv�gbadZ�\ imklugyo��Ohly�\h^Z�²�fZ-eZy�ijbf_kv�\ \ha^mo_��bf_ggh�hgZ�\ agZqbl_evghc�f_j_�hij_^_ey_l�ih]h^-gu_�mkeh\by��Djhf_�bkiZj_gby�\Z`gmx�jhev�b]jZ_l�ijhp_kk�dhg^_gkZpbb��<j_Zevghc�`bagb�dhg^_gkZpby�\h^ygh]h�iZjZ�ijhbkoh^bl�ih�jZaghfm��fh`_lh[jZah\Zlvky�jhkZ�beb�bg_c��\uiZklv�^h`^v�beb�kg_]��H[�wlbo� y\e_gbyo�b[m^_l�b^lb�j_qv�\ ^Zevg_cr_f�JZkkfhljbf��dZd�h[jZam_lky�jhkZ��< `Zjdbc�e_lgbc�^_gv�k ih\_joghkl_c�\h-^h_fh\�b jZkl_gbc�ijhbkoh^bl�bkiZj_gb_�\h^u��Ghqvx�l_fi_jZlmjZ�iZ^Z_l�b fh`_l�^hklb]gmlv�lZdh]h�agZq_gby��ijb�dhlhjhf�\h^yghc�iZj�klZgh\blkygZkus_gguf��LZdZy�l_fi_jZlmjZ�gZau\Z_lky�lhqdhc�jhku��Ijb�wlhf�\h^y-ghc�iZj�dhg^_gkbjm_lky�b hk_^Z_l�gZ�ih\_joghklb� a_feb�b ebklv_\� jZkl_-gbc��Jhkm�fu�fh`_f�gZ[ex^Zlv�jZggbf�mljhf��dh]^Z�hgZ�_s_�g_�bkiZjbeZkvih^�^_ckl\b_f�kheg_qguo�emq_c�H[jZah\Zgb_�bg_y�\h�fgh]hf�gZihfbgZ_l�h[jZah\Zgb_�jhku��gh�ijhbkoh^blabfhc��<h�\j_fy�hll_i_eb�\eZ`ghklv�\ha^moZ�\_kvfZ�\_ebdZ��?keb�`_�ihke_wlh]h�l_fi_jZlmjZ�klZg_l�f_gvr_�gmey�ih�P_evkbx��lh�kdhg^_gkbjh\Z\rZy-ky�\h^Z�[m^_l�aZf_jaZlv��LZdbf�h[jZahf��h[jZam_lky�bg_c��DZd�b jhkm��bg_cfh`gh�gZ[ex^Zlv�mljhf�ba�aZ�lh]h��qlh�ghqvx�h[uqgh�oheh^g__��q_f�^g_f�HkZ^db�b]jZxl�hq_gv�\Z`gmx�jhev�\ gZr_c�`bagb��H[uqgh�hgb�h[jZamxlkyke_^mxsbf�h[jZahf��<h^Z�\ [hevrbo�dhebq_kl\Zo�bkiZjy_lky�k ih\_jogh-kl_c�fhj_c�b hd_Zgh\��b iZj�ih^gbfZ_lky�gZ�g_kdhevdh�dbehf_ljh\�\\_jo�L_fi_jZlmjZ�lZf�^hklZlhqgZ�gbadZ��b \�j_amevlZl_�iZj�dhg^_gkbjm_lky�\ \b-^_�f_evqZcrbo� dZi_e_d�� dhlhju_� dZd� [u� ieZ\Zxl� \ Zlfhkn_j_��H]jhfgh_dhebq_kl\h�wlbo�dZi_e_d�khklZ\ey_l�h[eZdh��Ih^�^_ckl\b_f�\ha^mrguo�ih-lhdh\� hgb� i_j_ghkylky� gZ� [hevrb_� jZkklhygby�� bgh]^Z� ij_h^he_\Zy� g_-kdhevdh�lukyq�dbehf_ljh\��< ijhp_kk_�k\h_]h�^\b`_gby�hgb�klZedb\Zxlkyf_`^m�kh[hc��h[jZamy�[he__�djmigu_�dZieb��Dh]^Z�dZieb�^hklZlhqgh�\ujZk-lml�� lh�hgb�miZ^ml�gZ� a_fex�\ \b^_�^h`^y��Kg_]� h[jZam_lky� ZgZeh]bqgufh[jZahf��gh�l_fi_jZlmjZ�gZ�\ukhl_��]^_�iZj�dhg^_gkbjm_lky��f_gvr_�gmey�Ijb�wlhf�h[jZamxlky�g_�dZieb�� Z djbklZeebdb� ev^Z��< _\jhi_ckdmx�qZklvJhkkbb�hkZ^db�\ hkgh\ghf�ijboh^yl�k :leZglbq_kdh]h�hd_ZgZ�
2. >hdeZ^�©Djm]h\hjhl�\h^u�\ ijbjh^_ª�<h^Z� gZ� A_fe_� fh`_l� gZoh^blvky� \ l\_j^hf��`b^dhf� b ]Zahh[jZaghf� kh-klhygbyo�\ _kl_kl\_gguo� mkeh\byo��Ijb� wlhf�hgZ�ihklhyggh�i_j_oh^bl�bah^gh]h� khklhygby� \ ^jm]h_�� Z lZd`_� keh`guf� h[jZahf� i_j_f_sZ_lky� ihieZg_l_��Wlhl�ijhp_kk�gZau\Z_lky�djm]h\hjhlhf�\h^u�\ ijbjh^_��Hkgh\gu_
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fZkku�\h^u�gZ�A_fe_�gZoh^ylky�\ Fbjh\hf�Hd_Zg_��kms_kl\_ggh�f_gvr_�__\ e_^gbdZo�b \�ih^a_fguo� j_a_j\mZjZo��< Zlfhkn_j_� \h^u� hq_gv�fZeh�ihkjZ\g_gbx�k mdZaZggufb�\ur_�f_klZfb��gh�bf_ggh�\h^yghc�iZj�y\ey_lkykZfhc�ih^\b`ghc�__ qZklvx�JZkkfhljbf�djm]h\hjhl�\h^u�ih^jh[g__��K l_iehc�\h^ghc�ih\_joghklb�Zd-lb\gh� bkiZjy_lky� \h^Z�� < ]Zahh[jZaghf� khklhygbb� hgZ� ih^gbfZ_lky� gZ[hevrmx�\ukhlm��]^_�gZqbgZ_l�^\b]Zlvky�\f_kl_�k \ha^mrgufb�l_q_gbyfb�Mqblu\Zy��qlh�gZ�l_o�\ukhlZo�\_kvfZ�oheh^gh��lZf�\h^Z�dhg^_gkbjm_lky�\fbdjhkdhibq_kdb_�dZi_evdb�beb�ijb�[he__�gbadbo�l_fi_jZlmjZo�\ djbklZe-ebdb�ev^Z��LZdbf�h[jZahf��h[jZamxlky�h[eZdZ��< ijhp_kk_�k\h_]h�^\b`_gbydZi_evdb�eb[h�djbklZeebdb� klZedb\Zxlky�b ihkl_i_ggh�jZklml��Ijb�hij_-^_e_gguo�jZaf_jZo�hgb�\uiZ^Zxl�gZ�a_fex�\ \b^_�^h`^y�beb�kg_]Z�GZ� a_fe_�\h^Z�fh`_l� kgh\Z�bkiZjblvky��fh`_l�ijhkhqblvky�\ ihq\m��fh`_lihiZklv�gZ�e_^gbd��< i_j\hf� kemqZ_�hgZ�ijh^he`bl� k\h_�^\b`_gb_�\ Zlfh-kn_j_��ihdZ�kgh\Z�g_�\uiZ^_l�\ \b^_�^h`^y�beb�kg_]Z��<h�\lhjhf�kemqZ_�k \h-^hc�fh]ml�ijhbkoh^blv�jZaebqgu_�ijhp_kku��HgZ�fh`_l�[ulv�bkihevah\ZgZ`b\ufb� hj]ZgbafZfb� b \dexqblvky� \ [bheh]bq_kdb_� ijhp_kku�� \ dhlhjuoeb[h�khojZgbl�k\hc�khklZ\��gZijbf_j��klZ\�qZklvx�djh\b��eb[h�[m^_l�mqZkl\h-\Zlv�\ obfbq_kdbo�j_Zdpbyo��LZd`_�\h^Z�fh`_l�^\b]Zlvky�\]em[v�a_feb��ihdZg_�^hklb]g_l�kehy�]ebgu��gZ�dhlhjhf�hgZ�[m^_l�kdZieb\Zlvky�\ \b^_�]jmglh-\uo�\h^��=jmglh\u_�\h^u�^h\hevgh�qZklh�\uoh^yl�gZ�ih\_joghklv�\ \b^_�jh^-gbdh\�� dexq_c� beb� ]_ca_jh\��Ijb� wlhf� hgZ� fh`_l� hiylv�`_� bkiZjblvky��<lj_lv_f� kemqZ_� \h^Z�� kdhj__� \k_]h�� ijbkh_^bgblky� d e_^gbdm��E_^gbdb� qZk-lbqgh�lZxl��\h^Z�i_j_oh^bl�\ `b^dh_�khklhygb_�b fh`_l�lZd`_�bkiZjblvky�Djm]h\hjhl�\h^u�\ ijbjh^_�²�wlh�keh`guc�b ^h�dhgpZ�g_�bamq_gguc�ijh-p_kk��< gZklhys__�\j_fy�ijhbkoh^bl�lZygb_�e_^gbdh\��dhlhjh_��_keb�[m^_lijh^he`Zlvky��ijb\_^_l�d aZlhie_gbx�[hevrbo�mqZkldh\�kmrb��KqblZ_lky�qlh� ijbqbgZ� wlhfm�²� gZdhie_gb_� \ Zlfhkn_j_� m]e_dbkeh]h� ]ZaZ�� dhlhjh_k\yau\Zxl� k ijhfure_gghc�^_yl_evghklvx�q_eh\_dZ��LZd� wlh�beb�g_l��gh[_a^mfgh_� \f_rZl_evkl\h� \ ijhp_kk� djm]h\hjhlZ� \h^u� fh`_l� ijb\_klb� dg_]Zlb\guf�^ey�[bhkn_ju�ihke_^kl\byf�
3. >hdeZ^�©Eblv_�f_lZeeh\ª�Eblv_�f_lZeeh\�²�wlh�ijhp_kk��ijb�dhlhjhf�jZkieZ\e_gguc�f_lZee�aZeb\Z-_lky� \ nhjfu�� ]^_� b aZklu\Z_l��LZdZy� l_ogheh]by� h[jZ[hldb�f_lZeeh\� ba-\_klgZ�_s_�k ]em[hdhc�^j_\ghklb��lZd��gZijbf_j��\ ?]bil_�gZc^_gu�eblu_[jhgah\u_�klZlmwldb�lj_lv_]h�lukyq_e_lby�^h�gZr_c�wju��< gZklhys__�\j_-fy�eblv_�²�wlh�keh`guc�l_ogheh]bq_kdbc�ijhp_kk��\ dhlhjhf�rbjhdh�ijb-f_gy_lky�Z\lhfZlbaZpby�ijhba\h^kl\Z�GZb[he__�ijhklhc�kihkh[�eblvy�²�eblv_�\ i_kqZgu_�nhjfu��KgZqZeZ�ba]h-lZ\eb\Zxlky� ^_j_\yggu_�rZ[ehgu�� Z gZ� bo� [Za_� i_kqZgu_� nhjfu�� Ihke_wlh]h�\ i_kqZgmx�nhjfm�aZeb\Z_lky�jZkieZ\e_gguc�f_lZee��dhlhjuc�ihkl_-i_ggh�aZklu\Z_l��Ijb�m^Ze_gbb�ihemq_gghc�hleb\db�nhjfZ�jZajmrZ_lky�>jm]bf�� [he__� wnn_dlb\guf�f_lh^hf� eblvy� y\ey_lky� eblv_� \ ihklhyggu_nhjfu�� JZkieZ\e_gguc� f_lZee� aZeb\Z_lky� \ l_jfhklhcdb_� f_lZeebq_kdb_nhjfu��I_j_^�aZeb\dhc�bo�ihdju\Zxl�ki_pbZevguf�khklZ\hf�b gZ]j_\Zxl^h� hij_^_e_gghc� l_fi_jZlmju�� dhlhjmx� \ ^Zevg_cr_f� ih^^_j`b\Zxl� ih-klhygghc��F_lZee� \oh^bl� \ nhjfm� ih^� ^_ckl\b_f� kbeu� ly`_klb�� ihwlhfm



50

ihemqZxlky�hleb\db��k\h[h^gu_�hl�reZdh\uo�b ]Zah\uo�\dexq_gbc��< p_-eyo� ih\ur_gby� ijhba\h^bl_evghklb� ljm^Z� ijbf_gy_lky� dZjmk_evguc� kih-kh[��ijbq_f�kha^Zgu�dhfie_dku��\ dhlhjuo�\_kv�ijhp_kk��\dexqZy�aZeb\Z-gb_� jZkieZ\Z�� Z\lhfZlbabjh\Zg�� Kihkh[hf� eblvy� \ ihklhyggu_� nhjfuihemqZxl�hleb\db�fZkkhc�hl�g_kdhevdbo�]jZff�^h�g_kdhevdbo�lhgg�KZfuf�i_jki_dlb\guf�kihkh[hf�eblvy�kqblZ_lky�eblv_�ih^�^Z\e_gb_f��F_lZeeaZeb\Z_lky�gZ�\ukhdhc�kdhjhklb��[eZ]h^Zjy�q_fm�ohjhrh�aZihegyxlky�\k_�ih-ehklb��Z hleb\dZ�ihemqZ_lky�^h\hevgh�iehlghc��G_^hklZldhf�lZdh]h�kihkh[Z�y\-ey_lky�h[jZah\Zgb_�imaujvdh\�\ha^moZ�\ hleb\d_��gh�[eZ]h^Zjy�^hklb`_gbyf�\gZmd_�b l_ogbd_�wlb�^_n_dlu�k\_^_gu�d fbgbfmfm��Ijb�hleb\d_�ih^�^Z\e_gb_fihemqZxl�\ukhdhdZq_kl\_ggu_�hleb\db�k qbklhc�ih\_joghklvx�
AZ^Zgb_���

1. >hdeZ^�©Bklhjby�bah[j_l_gby�iZjh\uo�fZrbgª�;mjgh_�jZa\blb_�dZiblZebafZ�\ ���f \_d_�ijb\_eh�d g_h[oh^bfhklb�jhklZ^h[uqb� ihe_aguo� bkdhiZ_fuo��Wlhl� jhkl� h]jZgbqb\Zeky� g_\hafh`ghklvxijbf_g_gby�gZb[he__�fhsgh]h�^\b]Zl_ey�lh]h�\j_f_gb�gZ�hkgh\_�\h^ygh]hdhe_kZ�^ey�hldZqdb�\h^u�ba�jm^gbdh\��Wlh�k\yaZgh�k l_f��qlh�jm^gbdb�[uebqZklh�m^Ze_gu�hl�j_d��Lj_[h\Zeky�gh\uc�lbi�^\b]Zl_ey��dhlhjuc�g_�aZ\bk_e[u�hl�bklhqgbdh\�\h^ghc�wg_j]bb�LZdhc�^\b]Zl_ev�[ue�kha^Zg�L��Gvxdhf_ghf�b L��K_\_jb�\ :g]ebb�b >��IZi_-ghf�\h�NjZgpbb��Wlh�[ueb�i_j\u_�iZjh\u_�fZrbgu��Bo�mkljhckl\h�\_kvfZijbfblb\gh��Hkgh\gufb� we_f_glZfb�iZjh\hc�fZrbgu�[ueb�hl^_evguc�iZ-jh\hc�dhl_e��pbebg^j�� lhihqgh_�mkljhckl\h��Wlb�fZrbgu�g_� y\eyebkv� mgb-\_jkZevgufb�b ij_^gZagZqZebkv�\ i_j\mx�hq_j_^v�^ey�ih^gylby�\h^u��H^gZ-dh� hgb� ijbf_gyebkv� \h� fgh]bo� hljZkeyo� ijhfure_gghklb� gZ� ijhly`_gbb\k_]h����]h�\_dZ��\ i_j\mx�hq_j_^v�\ f_lZeemj]bb�b e_khibevghf�^_e_��>_eZ-ehkv�wlh�ke_^mxsbf�h[jZahf��IZjh\Zy�fZrbgZ�ih^gbfZeZ�\h^m��dhlhjZy��iZ-^Zy��\jZsZeZ�\h^ygh_�dhe_kh��LZdh]h�jh^Z�mklZgh\db�[ueb�\_kvfZ�g_wnn_d-lb\gu�� ihkdhevdm� bkihevah\Zeb� f_g__� h^ghc� lj_lb� f_oZgbq_kdhc� jZ[hluiZjh\hc�fZrbgu��Wlb� mklZgh\db� ihkl_i_ggh� kh\_jr_gkl\h\Zebkv��;ue� kha-^Zg�[ZeZgkbj��dhlhjuc�iha\heye�ih^gbfZlv�\h^m�gZ�[hevrmx�\ukhlm�aZ�kq_ljZaghklb�iehsZ^_c�k_q_gby�iZjh\h]h�b \h^yguo�pbebg^jh\��Jmkkdb_�mq_gu_lZd`_�\g_keb�\deZ^�\ jZa\blb_�iZjh\uo�\h^hih^t_fguo�fZrbg��GZijbf_j��B�B��Iheamgh\�\ �����]h^m�ij_^eh`be�bkihevah\Zgb_�^\mo�pbebg^jh\��D kh`Z-e_gbx�� \ur_mdZaZggu_� mkh\_jr_gkl\h\Zgby� g_� kfh]eb� agZqbl_evgh� ih\u-kblv�wnn_dlb\ghklv�ih^h[guo�mklZgh\hd�<hagbdeZ�g_h[oh^bfhklv�\ kha^Zgbb�[he__�kh\_jr_ggh]h�^\b]Zl_ey��dhlhjuckfh]�[u�\jZsZlv�\Ze�[_a�]b^jZ\ebq_kdhc�i_j_^Zqb��LZdb_�^\b]Zl_eb�kha^Z\Z-ebkv��gZqbgZy�k ���o ]h^h\� ���]h�\_dZ��GZb[he__�m^Zqghc�iZjh\hc�fZrbghc[_a�]b^jZ\ebq_kdh]h�ijb\h^Z�hdZaZeZFv fZrbgZ�>`��MZllZ��HgZ�[ueZ�\_kvfZwdhghfbqgZ�aZ�kq_l�lh]h��qlh�dhg^_gkZlhj�[ue�hl^_e_g�hl�pbebg^jZ�Gh\u_� dZq_kl\Z� iZjh\uo� fZrbg� iha\hebeb� bkihevah\Zlv� bo� g_� lhevdh� \ijhfure_gghklb��gh�b gZ�ljZgkihjl_��< gZqZe_����]h�\_dZ�[ueb�bah[j_l_guiZjh\hau� b iZjhoh^u�� dhlhju_� [he__� klZ� e_l� y\eyebkv� hkgh\guf� \b^hfljZgkihjlZ�
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2. >hdeZ^�©Bklhjby�bah[j_l_gby�lmj[bgª�D i_j\uf�lmj[bgZf�ke_^m_l�hlghkblv�\h^ygh_�dhe_kh�b \_ljyghc�^\b]Zl_ev�K ^j_\gbo�\j_f_g�hgb�bkihevah\Zebkv�ex^vfb�gZ�ijhly`_gbb�fgh]bo�\_-dh\��< gZqZe_����]h�\_dZ�ihy\bebkv�]b^jhlmj[bgu��<k_�\ur_i_j_qbke_ggu_lmj[bgu� h[eZ^Zeb� jy^hf� kms_kl\_gguo� g_^hklZldh\�� <h^ygh_� dhe_kh� b]b^jhlmj[bgZ�lj_[h\Zeb�[ebahklb�j_d��\_ljyghc�^\b]Zl_ev�²�\_lj_ghc�ih-]h^u��b��djhf_�lh]h��\k_�hgb�h[eZ^Zeb�gbadbf�DI>�JZa\blb_�we_dljhl_ogbdb�\ ���f \_d_�\ua\Zeh�ihlj_[ghklv�ihemq_gby�fhs-guo� bklhqgbdh\� we_dljhwg_j]bb��Kms_kl\mxsb_� \ lh� \j_fy� we_dljhklZg-pbb��hkgh\Zggu_�gZ�iZjh\uo�fZrbgZo�b ^\b]Zl_eyo�\gmlj_gg_]h�k]hjZgby�g_�j_rZeb�^Zgghc�ijh[e_fu��Lj_[h\Zebkv�[he__�fhsgu_�^\b]Zl_eb��:gZ-eh]bqgu_�ijh[e_fu�\hagbdeb�\ dhjZ[e_kljh_gbb�b f_lZeemj]bb��Fhjkdhcnehl�gm`^Zeky�\ fhsguo�e_]dbo�^\b]Zl_eyo��^Zxsbo�\ukhdbc�DI>�\bglZ�< f_lZeemj]bb�gZ^h�[ueh� h[_ki_qblv� wnn_dlb\gmx� jZ[hlm� \ha^moh^m\hd�<k_�wlb�lj_[h\Zgby�fh]eb�m^h\e_l\hjblv�iZjh\u_�lmj[bgu�< ���f \_d_� g_h^ghdjZlgh� ^_eZebkv� ihiuldb� bkihevah\Zlv� dbg_lbq_kdmxwg_j]bx�bkl_q_gby�kljmb�iZjZ�^ey�kha^Zgby�ihklhyggh�^_ckl\mxs_]h�l_i-eh\h]h�^\b]Zl_ey��Gh�lhevdh�\ dhgp_����]h�\_dZ�r\_^kdhfm�bg`_g_jm�=��EZ-\Zex�\ �����]h^m�b Zg]ebqZgbgm�Q��IZjkhgkm�\ �����]h^m�g_aZ\bkbfh�^jm]hl�^jm]Z�m^Zehkv�jZajZ[hlZlv�fZrbgm�lZdh]h�lbiZ�²�iZjh\mx�lmj[bgm��Ihijbgpbim�^_ckl\by� hgb�[ueb� ihoh`b�� gh� hlebqZebkv� dhgkljmdpbyfb��EZ-\Zev� \ k\h_c� iZjh\hc� lmj[bg_� ijbf_gbe� h^gm� klmi_gv� jZkrbj_gby� iZjZ�ijbq_f� jZ[hlZeZ� wlZ� klmi_gv� ih� Zdlb\ghfm� ijbgpbim�� < ^Zevg_cr_f� hgijbf_gbe�jZkrbjyxsb_ky�khieZ�b dhgkljmdpbx�^bkdZ�ihklhyggh]h�khijh-lb\e_gby�^ey�jhlhjZ��<k_�wlh�ijb\_eh�d m\_ebq_gbx�hdjm`ghc�kdhjhklb�^h����f�k��Ba�aZ�ijhklhlu�k\h_c�dhgkljmdpbb�hgZ�\gZqZe_�ihemqbeZ�rbjhdh_jZkijhkljZg_gb_��gh�ihlhf�hl� __ bkihevah\Zgby� hldZaZebkv� lZd�� dZd� m g__[ue�gbadbc�DI>�< hlebqbb�hl�iZjh\hc�lmj[bgu�EZ\Zey�IZjkhgk�\ k\h_c�lmj[bg_�ijbf_gbefgh]hklmi_gqZlmx�dhgkljmdpbx�j_Zdlb\gh]h�lbiZ��< g_c�iZj�ijhoh^be�g_h^gm��Z g_kdhevdh�ihke_^h\Zl_evgh�jZkiheh`_gguo�klmi_g_c��i_j_^Z\Zy�bfk\hx�dbg_lbq_kdmx�wg_j]bx��IZjh\Zy�lmj[bgZ�IZjkhgkZ�ihemqbeZ�rbjhdh_jZkijhkljZg_gb_�ba�aZ�[he__�\ukhdh]h�DI>�b wdhghfbqghklb�Kh\j_f_ggu_�iZjh\u_�lmj[bgu�ijbgpbibZevgh�g_�hlebqZxlky�hl�lmj[bgu�jZajZ[hlZgghc�IZjkhgkhf��< hkgh\ghf�k_cqZk�hgb�bkihevamxlky�gZ�l_ieh-\uo�we_dljhklZgpbyo��LWK��^ey�ihemq_gby�we_dljhwg_j]bb�
3. >hdeZ^�©I_j\u_�iZjh\hau�Kl_n_gkhgZ�b Q_j_iZgh\uoª�IZjh\ha� ²� wlh� `_e_agh^hjh`guc� ehdhfhlb\� gZ� [Za_� iZjh\hc� fZrbgu�I_j\uc� iZjh\ha� [ue� ihkljh_g�Lj_\blbdhf�J�� \ ����� ]h^m��Wlh� [ueZ� _s_\_kvfZ�g_kh\_jr_ggZy�fZrbgZ�I_j\uf�iZjh\hahf��dhlhjuc�kh^_j`Ze�\k_�hkgh\gu_�we_f_glu��ijhkms_kl\h-\Z\rb_� _s_�ihelhjZ�klhe_lby��[ue�iZjh\ha�>`hj^`Z�Kl_n_gkhgZ� ©JZd_lZª�JZkdZe_ggu_� ]Zau�ba�lhidb�gZ]j_\Zeb�\ dhle_� \h^m�� dhlhjZy��bkiZjyykv��ih-klmiZ_l�\ ^\Z�pbebg^jZ��Hgb�\ k\hx�hq_j_^v�q_j_a�kh_^bgbl_evgu_�ly]b�\jZ-sZeb� dhe_kZ�� IZjh\ha� ©JZd_lZª� \ub]jZe� dhgdmjk� ehdhfhlb\h\� Eb\_jimev�FZgq_kl_jkdhc�`_e_aghc�^hjh]b��Fhsghklv�iZjh\haZ�[ueZ�g_\_ebdZ�\k_]h���e�k���gh�hg�fh]�jZa\b\Zlv�kdhjhklv����df�q ijb�kj_^g_c�kdhjhklb����df�q�
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Kl_n_gkhg� k^_eZe� fgh]h_� ^ey� jZa\blby� `_e_agh^hjh`gh]h� khh[s_gby� \:g]ebb�b \h�\k_c�?\jhi_��Bf_ggh�hg�\\_e�kh\j_f_gguc�^ey�AZiZ^ghc�?\-jhiu� �gh�g_�^ey�Jhkkbb�� klZg^Zjl�rbjbgu�`_e_agh^hjh`guc� dhe_b�� i_j-\uf�ij_^eh`be�kljhblv�`_e_agh^hjh`gu_�gZkuib�< ljb^pZlu_�]h^u����]h�klhe_lby�Jhkkby�g_�bf_eZ�gb k\hbo�`_e_aguo�^h-jh]��gb iZjh\hah\��H^gZdh�l_ogbq_kdbc�ijh]j_kk�g_�h[hr_e�b gZrm�kljZgm�Dj_ihklgu_�f_oZgbdb� aZ\h^qbdh\�>_fb^h\uo�?nbf�:e_dk__\bq�b Fbjhg?nbfh\bq�Q_j_iZgh\u� �hl_p� b kug�� \ ���������� ]h^Zo� kha^Zeb� i_j\uc� \Jhkkbb�iZjh\ha��Z �����]h^m�\lhjhc��[he__�fhsguc��>ey�k\h_]h�\j_f_gb�wlh[ueb�^hklZlhqgh�kh\_jr_ggu_�fZrbgu��;ueb�ijbf_g_gu� ]hjbahglZevgu_pbebg^ju� iZjh\hc� fZrbgu�� f_oZgbaf� h[jZlgh]h� oh^Z�� ;ueZ� ijheh`_gZi_j\Zy�\ Jhkkbb�`_e_agZy�^hjh]Z�hl�F_^gh]h�jm^gbdZ�^h�<uckdh]h�aZ\h^Z�IZjh\hau� jmkkdbo� bah[j_lZl_e_c� g_� [ueb� hp_g_gu� b ih^^_j`Zgu� ijZ\b-l_evkl\hf�b ihkl_i_ggh�ij_klZeb�bkihevah\Zlvky��GZ�i_j\hc�djmighc�\ gZ-r_c� kljZg_� `_e_aghc� ^hjh]_� bkihevah\Zebkv� m`_� iZjh\hau� aZjm[_`gh]hijhba\h^kl\Z�
4. >hdeZ^�©>hklb`_gby�gZmdb�b l_ogbdb�\ kljhbl_evkl\_�iZjh\uo�lmj[bgª�GZqZeh�lmj[bghkljh_gbx�[ueh�iheh`_gh�\ dhgp_����]h�\_dZ��dh]^Z�r\_^kdbcbg`_g_j�=��EZ\Zev�\ �����f ]h^m�b Zg]ebqZgbg�Q��IZjkhgk�\ �����f ]h^m�g_aZ-\bkbfh�^jm]�hl�^jm]Z�jZajZ[hlZeb�iZjh\u_�lmj[bgu��IZjh\Zy�lmj[bgZ�IZjkhgkZbf_eZ�jy^� kms_kl\_gguo�ij_bfms_kl\�i_j_^� lmj[bghc�EZ\Zey�� hgZ� h[eZ^ZeZ[he__�\ukhdbf�DI>�b [ueZ�[he__�wdhghfbqghc��<k_�wlb�ij_bfms_kl\Z�^hklb-]Zebkv�aZ�kq_l�bkihevah\Zgby�fgh]hklmi_gqZlhc�dhgkljmdpbb�Ijbgpbi�^_ckl\by�iZjh\hc�lmj[bgu�hkgh\Zg�gZ�ij_h[jZah\Zgbb�dbg_lbq_-kdhc�wg_j]bb�bkl_q_gby�kljmb�iZjZ��h[jZamxs_]hky�\ iZjh\hf�dhle_��\ db-g_lbq_kdmx�wg_j]bx�\jZs_gby�jhlhjZ�lmj[bgu��< gZklhys__�\j_fy�lmj[b-gu� ijbf_gyxlky� \ hkgh\ghf� ^ey� \ujZ[hldb� we_dljhwg_j]bb� gZ� l_ieh\uowe_dljhklZgpbyo��LWK��Ijhba\h^kl\h�lmj[bg�y\ey_lky�hq_gv�keh`guf�ijhp_kkhf��Wlh�h[mkeh\e_gh[hevrbf�qbkehf�^_lZe_c� �\ g_dhlhjuo� lmj[bgZo� qbkeh�^_lZe_c�^hklb]Z_l������b [he__���[hevrbf�\_khf�hl^_evguo�^_lZe_c��k\ur_����lhgg���\ukh-dbfb� lj_[h\Zgbyfb� d dZq_kl\m� f_lZeeZ�� \ukhdhc� lhqghklvx� h[jZ[hldb� bk[hjdb�^_lZe_c��Hq_gv�\Z`guf�nZdlhjhf�\ lmj[bghkljh_gbb� y\ey_lky�ih-\ur_gb_�dZq_kl\Z�f_lZeeZ��ba�dhlhjuo�ba]hlh\eyxl�lmj[bgu��Wlb�f_lZeeu^he`gu� \u^_j`b\Zlv� \ukhdb_� gZijy`_gby� b l_fi_jZlmjm�� [ulv� mklhcqb-\ufb�ih�hlghr_gbx�d y\e_gbyf�obfbq_kdh]h�b f_oZgbq_kdh]h�jZajmr_gbylZdbf��dZd�dhjjhaby��wjhaby��iheamq_klv�b dZ\blZpby�< ^hj_\hexpbhgghc� Jhkkbb� kljhbl_evkl\h� iZjh\uo� lmj[bg� gZqZehkv� \�����f ]h^m��GZ�I_l_j[mj]kdhf�f_lZeebq_kdhf�aZ\h^_�[ueZ�\uims_gZ�i_j-\Zy�lmj[bgZ�fhsghklvx�����d<l��< l_�\j_f_gZ�lmj[bgu�ijbf_gyebkv�\ km-^hkljh_gbb�b \�f_gvr_c�f_j_�^ey�\ujZ[hldb�we_dljhwg_j]bb��Ihke_�j_\h-expbb�<��B��E_gbg�h[ty\be�h[�we_dljbnbdZpbb�\k_c�kljZgu��< k\yab�k wlbfklZeb�Zdlb\gh�kljhblv�lmj[bgu�^ey�wg_j]_lbq_kdhc�hljZkeb��< �����]h^m�\KKKJ�[ueZ� \uims_gZ�i_j\Zy�iZjh\Zy� lmj[bgZ�fhsghklvx� ����� d<l��Ih-kl_i_ggh�gZjZsb\ZeZkv�fhsghklv�lmj[bg��gh�<_ebdZy�Hl_q_kl\_ggZy�\hcgZaZlhjfhabeZ�^Zevg_cr__�jZa\blb_��KZfufb�fhsgufb�lmj[bgZfb�y\eyxlkylmj[bgu�\uims_ggu_�\ KR:�������luk��d<l��b \�KKKJ������luk��d<l��
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5. >hdeZ^�©Bkihevah\Zgb_�wg_j]bb�KhegpZ�gZ�A_fe_ª�DZd�b \h�\kydhc�h[uqghc�a\_a^_�\ g_^jZo�KhegpZ�ijhbkoh^yl�j_Zdpbb�y^_j-gh]h�kbgl_aZ��\ ijhp_kk_�dhlhjuo�\u^_ey_lky�h]jhfgh_�dhebq_kl\h�wg_j]bb�GZ�A_fex�ijboh^bl�gbqlh`gZy�__ ^hey��gh�b __�o\ZlZ_l�^ey�ijh^he`_gby`bagb�gZ�A_fe_��jZaebqguo�Zlfhkn_jguo�b bguo�y\e_gbc�<Z`g_crbf� ijhp_kkhf�� h[mkeh\e_gguf� kheg_qguf� baemq_gb_f�� y\ey_lkynhlhkbgl_a��ijhbkoh^ysbc�\ a_e_guo�qZklyo� a_fguo�jZkl_gbc��Ba�m]e_db-keh]h�]ZaZ�b \h^u�ih^�^_ckl\b_f�k\_lZ�kbgl_abjmxlky�hj]Zgbq_kdb_�\_s_-kl\Z�b dbkehjh^��<k_�`b\hlgu_��\ lhf�qbke_�b q_eh\_d��mihlj_[eyxl�\ ib-sm� jZkl_gby� beb� ^jm]bo�`b\hlguo�� dhlhju_� _eb� jZkl_gby��Gh� g_� lhevdhibsZ��gh�b \k_�lhieb\h��m]hev��g_nlv��]Za��lhjn�b l�^���ojZgbl�\ k_[_�wg_j-]bx�KhegpZ��GZijbf_j��m]hev�²�wlh�hklZldb�^j_\gbo�o\hs_c�b iZihjhlgb-dh\��`b\rbo�fbeebhgu�e_l�gZaZ^��Wlb�jZkl_gby��ihiZ\�\ [_a\ha^mrgh_�ijh-kljZgkl\h��gZijbf_j�\ [hehlh��keh`guf�h[jZahf�jZaeZ]Zebkv��\ j_amevlZl_q_]h�hl�gbo�hklZeky�ihqlb�h^bg�m]e_jh^��K ^jm]bfb�\b^Zfb�lhieb\Z�ijhbk-oh^beb��dhg_qgh��bgu_��gh�ijbgpbibZevgh�ZgZeh]bqgu_��ijhp_kku�>h\hevgh�^Z\gh�ba\_kl_g�nZdl��qlh�\ g_dhlhjuo�fZl_jbZeZo�ih^�^_ckl\b_fbaemq_gby�gZqbgZ_l�l_qv�lhd��>he]h_�\j_fy�bkihevah\Zlv�bo�\ dZq_kl\_�bk-lhqgbdh\� we_dljhwg_j]bb� [ueh� g_\u]h^gh�� gh� ihkl_i_ggh� [ueb� kha^Zguih^oh^ysb_�\_s_kl\Z��< [ulm�kheg_qgu_�[ZlZj_b�ba�ih^h[guo�fZl_jbZeh\ijbf_gyxlky�\ hkgh\ghf�\ dZevdmeylhjZo��gh�kms_kl\mxl�b hq_gv�djmigu_�g_kdhevdh� khl_g�f_ljh\�gZ�g_kdhevdh� khl_g�f_ljh\�� ijhfure_ggu_� khe-g_qgu_�[ZlZj_b��< dhkfhk_��]^_�bklhqgbdh\�wg_j]bb�g_l��Z \hablv�jZaebqgh_lhieb\h�k A_feb�hq_gv�^hjh]h�b hiZkgh��kheg_qgZy�wg_j]by�hklZeZkv�_^bg-kl\_gguf�^hklmiguf�\b^hf�Lhevdh�\ ���f \_d_�q_eh\_q_kl\h�gZreh�bklhqgbd�wg_j]bb��g_�k\yaZgguc�kkheg_qguf�baemq_gb_f�²�y^_jgu_�j_Zdpbb��Gh�\ ijbjh^_�kms_kl\mxl�f_k-lZ�]em[hdh�gZ�^g_�hd_ZgZ��hq_gv�[h]Zlu_�`bagvx��dm^Z�g_�ihiZ^Z_l�kheg_q-guc�k\_l��< h^ghf�ba�lZdbo�f_kl�ba�lj_sbg�\ a_fe_�\uoh^bl�k_jh\h^hjh^�dhlhjuc�b bkihevam_lky�ijbfblb\gufb�`b\hlgufb��: wlbo�`b\hlguo�ih-_^Zxl�ihlhf�^jm]b_�b l�^�
AZ^Zgb_���

1. ;ZlZj_cdZ�khklhbl�ba�lj_o�kmobo�we_f_glh\��Iheh`bl_evguc�ihexk�p_g-ljZevgh]h� we_f_glZ� kh_^bg_g� k hljbpZl_evguf� ijZ\h]h� we_f_glZ�� hljbpZ-l_evguc�ihexk�p_gljZevgh]h� we_f_glZ�²� k iheh`bl_evguf� e_\h]h��?kebjZaj_aZlv�h^bg�ba�kmobo�we_f_glh\��lh�fh`gh�m\b^_lv�m]hevguc�kl_j`_gv�y\eyxsbcky�h^gbf�ba�we_dljh^h\��>jm]bf�we_dljh^hf�y\ey_lky�pbgdh\ucdhjimk��F_`^m�gbfb�gZoh^blky�de_ckl_j��kh^_j`Zsbc�jZkl\hj�gZrZlujy�
2. >hdeZ^�©Ijbf_g_gb_�Zddmfmeylhjh\ª�:ddmfmeylhj�²�wlh�bklhqgbd� we_dljbq_kdh]h� lhdZ��^_ckl\b_�dhlhjh]h�hk-gh\Zgh�gZ� obfbq_kdbo� j_Zdpbyo��< hlebqb_� hl� h[uqgh]h� ]Zev\Zgbq_kdh]hwe_f_glZ� Zddmfmeylhj� fh`gh� aZjy`Zlv� b jZajy`Zlv� [hevrh_� qbkeh� jZa�<hafh`ghklv�gZdhie_gby�aZjy^Z�b \hafh`ghklv�i_j_aZjy^db�\u^_eyxl�Zd-dmfmeylhju� \ hl^_evguc� deZkk� mkljhckl\�� rbjhdh� bkihevam_fuo� dZd� gZijhba\h^kl\_��lZd�b \�[ulm�
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Ihke_^gb_� ]h^u� ^\Z^pZlh]h� \_dZ� ²� wlh� ]h^u�rbjhdh]h� jZkijhkljZg_gbylZdbo� ihjlZlb\guo� mkljhckl\�� dZd� ie__ju�� i_c^`_ju�� khlh\u_� l_e_nhgu�jZaebqgu_�i_j_ghkgu_�dhfivxl_ju�b l�^��< dZq_kl\_�bklhqgbdZ�^ey�gbo�g_lhevdh�m^h[gh�bkihevah\Zlv�Zddmfmeylhju��gh�b g_\hafh`gh�bkihevah\Zlvqlh�eb[h�bgh_��G_kfhljy�gZ�g_dhlhju_�jZaebqby��\k_f�ZddmfmeylhjZf�^eyihjlZlb\guo�we_dljhgguo�mkljhckl\�ijbkmsb�fgh]h�h[sbo�k\hckl\��[hev-rZy� _fdhklv� �Zddmfmeylhj� ^he`_g� ^he]h� jZ[hlZlv� [_a� i_j_aZjy^db��� g_-[hevrb_� jZaf_ju� b fZkkZ� �q_eh\_dm�� bkihevamxs__� ^Zggh_� mkljhckl\h�^he`gh�[ulv�e_]dh�b m^h[gh�_]h�ghkblv���\ukhdZy�gZ^_`ghklv��Zddmfmeylhjg_�^he`_g�[ulv�\hkijbbfqb\uf�d jZaebqguf�m^ZjZf��\kljykdZf��i_j_iZ^Zfl_fi_jZlmj�b l�^����<k_f�wlbf�lj_[h\Zgbyf�emqrbf�h[jZahf�m^h\e_l\hjyxleblbc�f_lZee�]b^jb^gu_�Zddmfmeylhju�?keb� jZgvr_� dhfivxl_j� [ue� bgkljmf_glhf� ^ey� mq_guo�� lh� \ gZklhys__\j_fy�hg�jZkijhkljZgbeky�b \�[ulm��b \�[bag_k_��< ihke_^g_f�kemqZ_�ijb\g_aZighf� hldexq_gbb� we_dljbq_kl\Z� fh]ml� [ulv� ihl_jygu� \Z`gu_� ^Zg-gu_�� qlh�ijb\_^_l� d k_jv_aguf� m[uldZf��?keb�`_� ih^h[gh_� ijhbahc^_l� kdjmiguf� k_j\_jhf�� lh� ihke_^kl\by� fh]ml� [ulv� ^Z`_� dZlZkljhnbq_kdbfb�Qlh[u�ih^h[gh]h�g_�ijhbahreh��bkihevamxl�bklhqgbd�[_ki_j_[hcgh]h�ib-lZgby� �B;I���\Z`g_crbf� we_f_glhf�dhlhjh]h� y\ey_lky� Zddmfmeylhj��Lj_-[h\Zgby� d g_fm� g_kdhevdh� ^jm]b_�� q_f� d Zddmfmeylhjm� ^ey� ihjlZlb\guomkljhckl\��:ddmfmeylhj�^he`_g�jZ[hlZlv�^he]h�[_a�i_j_aZjy^db�b ^he`_g^Z\Zlv�gZ�k\hbo�\uoh^Zo�gZijy`_gb_��^hklZlhqgh_�^ey�ghjfZevghc�jZ[hludhfivxl_jZ��>ey�g__�bgh]^Z�lj_[m_lky�\uoh^gZy�fhsghklv�����<l�b [he__�Djhf_� rbjhdh]h� jZkijhkljZg_gby� Zddmfmeylhjh\� \ \ur_i_j_qbke_gguomkljhckl\Zo��hkgh\gh_�k\h_�ijbf_g_gb_�Zddmfmeylhj�gZr_e�\ Z\lhfh[be_-kljh_gbb��< Z\lhfh[beyo�hg�bkihevam_lky�^ey�gZqZevgh]h�aZimkdZ�^\b]Zl_-ey�� Hkgh\guf� \b^hf� Z\lhfh[bevgh]h� ZddmfmeylhjZ� y\ey_lky� k\bgph\uc�G_kfhljy�gZ�\ p_ehf�[he__�gbadb_�ihdZaZl_eb�ihke_^g_]h�ih�kjZ\g_gbx�keblbc�f_lZee�]b^jb^guf��\ Z\lhfh[beyo�bkihevamxlky�bf_ggh�k\bgph\u_Zddmfmeylhju�ba�aZ�ijhklhlu�\ wdkiemZlZpbb��hlghkbl_evghc�^_r_\bagu�bijhklh�ljZ^bpbc�Z\lhfh[be_kljh_gby�M`_� ^h\hevgh� ^he]h� q_eh\_q_kl\h� iulZ_lky� ihkljhblv� we_dljhfh[bev� ²Z\lhfh[bev��jZ[hlZxsbc�g_�gZ�`b^dhf�lhieb\_��Z gZ�we_dljbq_kdhf�lhd_�Hkgh\guf�ij_bfms_kl\hf�we_dljhfh[bey�ih�kjZ\g_gbx�k h[uqguf� Z\lh-fh[be_f� y\ey_lky� wdheh]bq_kdZy� qbklhlZ��Bklhqgbdhf� lhdZ� ^he`gu� klZlv[hevrb_� [ZlZj_b� Zddmfmeylhjh\�� Bf_ggh� ba�aZ� jZaf_jh\� Zddmfmeylhjh\we_dljhfh[beb�^h�kbo�ihj�g_�klZeb�k_jv_agufb�dhgdmj_glZfb�Z\lhfh[be_cgZ�[_gabg_�beb�gZ�^ba_evghf�lhieb\_�
AZ^Zgb_���

1.We_dljbq_kdbcijb[hj Dhebq_kl\h Fhsghklv��d<l Ijbf_jgh_� \j_fy� jZ-[hlu�\ g_^_ex��qEZfihqdZ 10 0,07 30QZcgbd 1 1,5 1Dhfivxl_j 1 0,45 20L_e_\bahj 1 0,25 20
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< g_^_ex�jZkoh^m_lky�wg_j]by��jZ\gZy�
10⋅�����d<l⋅���q ������d<l�⋅ ��q �������d<l�⋅ ���q �������d<l�⋅ ���q  �����d<l⋅q�Ihke_�wlh]h�fu�magZ_f�lZjbn��klhbfhklv���d<l⋅q��b gZoh^bf�ihegmx�klhb-fhklv�wg_j]bb��jZkoh^m_fhc�\ l_q_gb_�g_^_eb��b kjZ\gb\Z_f�__�k lhc��dhlh-jmx�fu�j_Zevgh�ieZlbf�
2. <uihegbl_�^Zggh_�aZ^Zgb_�kZfhklhyl_evgh�AZ^Zgb_���
1. >hdeZ^�©Bklhjby�jZa\blby�we_dljbq_kdh]h�hk\_s_gbyª�Bklhjby�jZa\blby�we_dljbq_kdh]h�hk\_s_gby�k\yaZgZ�k bah[j_l_gb_f�bkdmk-kl\_gguo� bklhqgbdh\� k\_lZ� lZdbo�� dZd� eZfiZ� gZdZeb\Zgby�� we_dljbq_kdZy^m]Z��le_xsbc�jZajy^��eZa_j�b ^j��We_dljbq_kdZy�^m]Z�\i_j\u_�[ueZ�ihem-q_gZ�\ �����f ]h^m�jmkkdbf�mq_guf�<��<��I_ljh\uf��HgZ�y\ey_lky�fhsgufbklhqgbdhf�k\_lZ��b ihwlhfm�__�qZklh�bkihevah\Zeb�\ ijh`_dlhjZo��Le_x-sbc�jZajy^�^h\hevgh�qZklh�ijbf_gyxl�\ eZfiZo�^ey�^g_\gh]h�k\_lZ�b ljm[-dZo�^ey�j_deZf��EZa_ju�²�d\Zglh\uc�bklhqgbd�k\_lZ��b \�dZq_kl\_�bklhqgb-dh\� hk\_s_gby� ijZdlbq_kdb� g_� bkihevam_lky�� KZfuf� jZkijhkljZg_ggufbkdmkkl\_gguf�bklhqgbdhf�k\_lZ�\ `bagb�q_eh\_dZ�y\ey_lky�eZfiZ�gZdZeb-\Zgby��b bf_ggh�ihwlhfm�fu�ih^jh[gh�h[km^bf�__�EZfiZ�gZdZeb\Zgby�[ueZ�bah[j_l_gZ�jmkkdbf�mq_guf�:��G��Eh^u]bguf�?_�^_ckl\b_�[ueh�hkgh\Zgh�gZ�gZ]j_\Zgbb�ijh\h^gbdZ�k lhdhf�^h�lZdhc�l_f-i_jZlmju��qlh�hg�gZqbgZ_l�baemqZlv�k\_l��EZfiZ�Eh^u]bgZ�ij_^klZ\eyeZ�kh-[hc�]_jf_lbqgh�aZiZygguc�kl_deygguc�[Zeehg��\gmljb�dhlhjh]h�jZkiheZ]Zekyf_`^m�dhgpZfb�f_^ghc�ijh\hehdb�kl_j`_g_d�ba�j_lhjlgh]h�m]ey��y\eyxsbc-ky�l_ehf�gZdZeZ��>jm]b_�dhgpu�f_^ghc�ijh\hehdb�\u\h^bebkv�gZjm`m�b kh-_^bgyebkv�k bklhqgbdhf�lhdZ��LZdb_�eZfiu�\i_j\u_�ijbf_gbeb�\ �����f ]h^m^ey�hk\_s_gby�mebp�I_l_j[mj]Z��< ^Zevg_cr_f�Eh^u]bg�mkh\_jr_gkl\h\ZeeZfim�iml_f�hldZqdb�ba�[ZeehgZ�\ha^moZ��Wlh�ijb\_eh�d m\_ebq_gbx�__ kjhdZkem`[u�lZd��dZd�jZgvr_�\oh^b\rbc�\ khklZ\�\ha^moZ�dbkehjh^�ijb�\ukhdhcl_fi_jZlmj_�Zdlb\gh�hdbkeye�kl_j`_g_d��qlh�ijb\h^beh�d _]h�[ukljhfm�jZa-jmr_gbx��< �����f ]h^m�<��N��>b^jbokhg��khljm^gbd�Eh^u]bgZ��ij_^eh`bebkihevah\Zlv� \ dZq_kl\_� l_eZ� gZdZeZ� h[m]e_ggu_� b ijhdZe_ggu_� ^j_\_kgu_kl_j`_gvdb��qlh�lZd`_�m\_ebqbeh�kjhd�kem`[u�eZfiu�GZoh^b\rbcky�\ dhfZg^bjh\d_�\ KR:��e_cl_gZgl�nehlZ�:��F��OhlbgkdbcihdZaZe�Zf_jbdZgkdhfm�bah[j_lZl_ex�L��W^bkhgm�eZfim�Eh^u]bgZ��Lhl��\k\hx�hq_j_^v��g_agZqbl_evgh�memqrb\� eh^u]bgkdbc� \ZjbZgl� eZfiu�� aZiZ-l_glh\Ze� wlh� bah[j_l_gb_� \ �����f ]h^m�� >Zevg_cr__� kh\_jr_gkl\h\Zgb_eZfiu� lj_[h\Zeh�fZl_jbZevguo� aZljZl��GZr_� ]hkm^Zjkl\h� g_� ih^^_j`ZehEh^u]bgZ�\ wlhf�\hijhk_��< j_amevlZl_�hg�i_j_g_k�jZ[hlu�aZ�]jZgbpm��ki_j-\Z�\h�NjZgpbx��Z ihlhf�\ KR:��< ^Zevg_cr_f�hg�ijbf_gbe�^ey�eZfiu�gZ-dZeb\Zgby�f_lZeebabjh\Zggu_�m]hevgu_�gblb��Z ihke_�gblb�ba�lm]hieZ\dbof_lZeeh\��< �����f ]h^m� eZfiu�Eh^u]bgZ� k \hevnjZfh\hc� gblvx� gZdZeZ[ueb�ij_^klZ\e_gu�gZ�<k_fbjghc�\uklZ\d_�\ IZjb`_�< ����������o ]h^Zo�ihy\bebkv�]ZahgZiheg_ggu_�eZfiu�gZdZeb\Zgby��I_j-\hgZqZevgh�bo�aZihegyeb�Zahlhf��ihke_�²�Zj]hghf�b djbilhghf��=Za�\ [Ze-ehg_�eZfiu�ij_iylkl\h\Ze�bkiZj_gbx�qZklbp�k ih\_joghklb�\hevnjZfh\hckibjZeb��Wlh�agZqbl_evgh�m\_ebqbeh�kjhd�kem`[u�eZfiu�
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Kh\j_f_ggu_�eZfiu�gZdZeb\Zgby�ijbgpbibZevgh�g_�hlebqZxlky�hl�eZfiu�kha^Zgghc�Eh^u]bguf��Wlhl� bklhqgbd� k\_lZ� kms_kl\m_l� [he__� klZ� e_l�� b_fm� ijbkmsb� k_jv_agu_� g_^hklZldb�� GZb[he__� \Z`guf� ba� gbo� y\ey_lkyhq_gv�gbadbc�DI>��f_g__����
2. >hdeZ^� ©Bkihevah\Zgb_� l_ieh\h]h�^_ckl\by� we_dljbq_kdh]h� lhdZ� \ mkl-jhckl\_�l_iebp�b bgdm[Zlhjh\ª�Bgdm[Zlhj�²� wlh� mkljhckl\h� ^ey� bkdmkkl\_ggh]h� \u\h^Z� k_evkdhohayckl-\_gghc�ilbpu��\ hkgh\ghf�dmj���:dlb\gh_�bo�bkihevah\Zgb_�k\yaZgh�k l_f�qlh�ilbpZ�\u\h^blky�\ gbo�[_a�\ukb`b\Zgby��b ihwlhfm�hl�h^ghc�g_kmrdbfh`gh�ihemqblv�[hevr_�ihlhfkl\Z�>ey�mki_rgh]h�\u\h^Z�fheh^gydZ�ilbpu�g_h[oh^bfh�ih^^_j`b\Zlv�\ bg-dm[Zlhj_�kljh]h�ihklhyggmx�l_fi_jZlmjm��>ey�wlh]h�bkihevam_lky�jZaebq-gZy�we_dljhZiiZjZlmjZ��JZkkfhljbf�__ ijhkl_crmx�ko_fm�< p_ib�l_q_l�lhd�hl�bklhqgbdZ 8�lhevdh�ijb�aZfdgmlhf�dexq_�D��Ijb�wlhfgZ� j_abklhj_� 5� \u^_ey_lky� l_ieh� ih� aZdhgm>`hmey�E_gpZ�� Wlh� l_ieh� b gZ]j_\Z_l� ycpZ� \bgdm[Zlhj_��Dexq�D ²� wlh� l_jfh^Zlqbd�� ?kebl_fi_jZlmjZ� aZ� kq_l� gZ]j_\Z� ij_\ukbl� g_h[oh-^bfmx�� lh� dexq� jZahfdg_lky� ba�aZ� l_ieh\h]hjZkrbj_gby��dexq�aZfdgml��lhevdh�dh]^Z�l_fi_-jZlmjZ�f_gvr_�eb[h�jZ\gZ�g_h[oh^bfhc�L_iebpZ�²�wlh�djulh_�kl_dehf�beb�ieZklbdh\hcie_gdhc�ihf_s_gb_��ij_^gZagZq_ggh_�^ey�\ujZsb\Zgby� jZaebqguo�ibs_-\uo�jZkl_gbc��Z lZd`_�p\_lh\��Ih�kjZ\g_gbx�k hldjuluf�]jmglhf��l_iebpZbf__l�ij_bfms_kl\h�\ lhf��qlh�\ g_c�fh`gh�\ujZsb\Zlv�jZkl_gby�djm]euc]h^��^Z`_�abfhc��>ey�wlh]h�g_h[oh^bfh�ih^^_j`b\Zlv�^hklZlhqgh�\ukhdmx�hilbfZevgmx� ^ey� ^Zggh]h� \b^Z� jZkl_gbc� l_fi_jZlmjm�� >h\hevgh� qZklh� \l_iebpZo�ijbf_gyxl�ko_fu��ih^h[gu_�hibkZgguf�\ur_��ijb�wlhf�lhqghklvih^^_j`b\Z_fhc�l_fi_jZlmju�fh`_l�[ulv�g_kdhevdh�gb`_��q_f�\ bgdm[Z-lhjZo�

AZ^Zgb_���
1. Ijb� ih^dexq_gbb� bklhqgbdZ� lhdZ� d a\hgdm� \ dZlmrdZo� ^m]hh[jZagh]hfZ]gblZ�gZqbgZ_l�l_qv�lhd��Ijb�wlhf�fZ]gblgh_�ihe_�dZlmr_d�ijbly]b\Z_ld k_[_�ydhjv��< wlh�\j_fy�dhglZdlgZy�ijm`bgZ�b \bgl�jZat_^bgyxlky��b lhd\ dZlmrdZo�ij_djZsZ_l�l_qv��<ke_^kl\b_�wlh]h�fZ]gblgh_�ihe_�dZlmrdb�bk-q_aZ_l��b ydhjv�ih^�^_ckl\b_f�dhglZdlghc�ijm`bgu�hliZ^Z_l�hl�dZlmrdb��<wlh�\j_fy�dhglZdlgZy�ijm`bgZ�kgh\Z�dZkZ_lky�\bglZ��b \�dZlmrdZo�we_dljh-fZ]gblZ�gZqbgZ_l�l_qv�lhd��Wlhl�ijhp_kk�ijh^he`Z_lky�^h�l_o�ihj��ihdZ�fug_�hldexqbf�a\hghd�hl�bklhqgbdZ�iblZgby�
2. Ijb�aZfudZgbb�dexqZ���we_dljhfZ]gbl���ijbly]b\Z_l�ydhjv���d k_[_��<j_amevlZl_�lZdbo�aZfudZgbc�gZ�e_gl_�fh`gh�\u[b\Zlv�ydhj_f�lhqdb�b lbj_²�we_f_glu�Za[mdb�Fhja_�
3. Ijb�aZfudZgbb�dexqZ�\ dZlmrd_�we_dljhfZ]gblZ���gZqbgZ_l�l_qv�lhd��b \j_amevlZl_�we_dljhfZ]gbl�ijbly]b\Z_l�ydhjv����dhlhjuc�aZfudZ_l�dhglZdlu���<ke_^kl\b_�wlh]h�p_iv�we_dljh^\b]Zl_ey�aZfudZ_lky��b hg�gZqbgZ_l�jZ[hlZlv�
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AZ^Zgb_����
1. >hdeZ^�©DhfiZk��bklhjby�_]h�hldjulbyª�DZd�ba\_klgh��\hdjm]�A_feb�kms_kl\m_l�fZ]gblgh_�ihe_��?keb�ij_^klZ\blvgZrm�ieZg_lm�\ \b^_�fZ]gblZ��lh�_]h�k_\_jguc�fZ]gblguc�ihexk�gZoh^blky\[ebab�X`gh]h�]_h]jZnbq_kdh]h�ihexkZ��Z x`guc�fZ]gblguc�ihexk�\[eb-ab� K_\_jgh]h� ]_h]jZnbq_kdh]h�� Kh\j_f_ggu_� bkke_^h\Zgby� ihdZaZeb�� qlhfZ]gblgu_�ihexkZ�A_feb�g_�lhevdh�g_�kh\iZ^Zxl�k ]_h]jZnbq_kdbfb��gh�bg_agZqbl_evgh�f_gyxl�k\h_�iheh`_gb_�k l_q_gb_f�\j_f_gb�Ij_^iheZ]Zxl��qlh�dhfiZk�[ue�bah[j_l_g�\ DblZ_�aZ������e_l�^h�gZr_c�wju�?]h�lh]^Z�bkihevah\Zeb�^ey�mdZaZgby�gZijZ\e_gby�\h�\j_fy�iml_r_kl\bc�ihimklugyf��< ?\jhi_�bah[j_l_gb_�dhfiZkZ�hlghkyl�d ������f \_dZf��?]h�mkl-jhckl\h� [ueh� hq_gv� ijhklh_��FZ]gblgZy� klj_edZ� mdj_ieyeZkv� gZ� ijh[d_� bhimkdZeZkv�\ khkm^�k \h^hc��M`_�\ \h^_�ijh[dZ�kh�klj_edhc�hjb_glbjh\ZeZkvgm`guf�h[jZahf��< gZqZe_����]h�\_dZ�blZevyg_p�N��>`hcy�mkh\_jr_gkl\h\ZedhfiZk��Hg�fZ]gblgmx�klj_edm�gZ^_e�gZ�\_jlbdZevgmx�ribevdm��Z d�klj_ed_ijbdj_ibe�e_]dbc�djm]�²�dZjlmrdm��jZa[blmx�ih�hdjm`ghklb�gZ����jmf[h\�Klj_edm�k dZjlmrdhc�hg�ihf_klbe�\ kmomx�e_]dmx�dhjh[dm��< ���f \_d_�\\_eb^_e_gb_�dZjlmrdb�gZ����jmf[Z�b dhjh[dm�kh�klj_edhc�klZeb�ihf_sZlv�\ dZj-^Zgghf�ih^\_k_��qlh[u�mkljZgblv�\ebygb_�dZqdb�dhjZ[ey�gZ�dhfiZk��< ���f\_d_�^ey�[he__�lhqgh]h�hlkqblu\Zgby�gZijZ\e_gby�dhfiZk�kgZ[^beb�i_e_g]Z-lhjhf�²�\jZsZxs_cky�^bZf_ljZevghc�ebg_cdhc�k \babjZfb�ih�dhgpZf��md-j_ie_gghc�k\hbf�p_gljhf�gZ�djurd_�dhjh[db�gZ^�klj_edhc�< lh�\j_fy�fZ]gblguc� dhfiZk� \ hkgh\ghf�ijbf_gyeky� \ km^h\h`^_gbb�dZdgZ\b]Zpbhgguc� ijb[hj�� Gh� m g_]h� _klv� jy^� g_^hklZldh\�� <h�i_j\uo�� gZ^h\\h^blv� ihijZ\dm� gZ� jZaghklv� gZijZ\e_gbc� fZ]gblgh]h� b ]_h]jZnbq_kdh]hf_jb^bZgh\��<h�\lhjuo��gZ�A_fe_�kms_kl\mxl�h[eZklb�h]jhfguo�f_klhjh`-^_gbc�`_e_aghc�jm^u��gZau\Z_fu_�fZ]gblgufb�ZghfZebyfb�b \�dhlhjuo�gZ-ijZ\e_gb_�klj_edb�dhfiZkZ�ihklhyggh�hldehg_gh�hl�gZijZ\e_gby�fZ]gblghcebgbb��<�lj_lvbo��fZ]gblguc�dhfiZk�ih^\_j`_g�\ha^_ckl\bx�kh�klhjhgu�f_-lZeeZ�b we_dljhh[hjm^h\Zgby� dhjZ[ey��Gh�� g_kfhljy� gZ� \k_� wlh��fZ]gblgu_dhfiZku� ihemqbeb�rbjhdh_� jZkijhkljZg_gb_� ba�aZ� ijhklhlu� \ bkihevah\Z-gbb��g_[hevrbo�jZaf_jh\�b ihlhfm��qlh�hg�g_�lj_[m_l�bklhqgbdh\�wg_j]bb�< gZklhys__�\j_fy�kms_kl\mxl�[he__�lhqgu_�ijb[hju�^ey�hij_^_e_gby�gZ-ijZ\e_gby�lZdb_��dZd�]bjhdhfiZk��kheg_qguc�dhfiZk�b kbkl_fu *36� �^`b�ib�wk��
2. Ijb�ihf_s_gbb�ihehkh\h]h�fZ]gblZ�\gmljv�]eh[mkZ�fu�kha^Z_f�fh^_evfZ]gblgh]h�ihey�A_feb��K ihfhsvx� lZdh]h� ]eh[mkZ� b fZ]gblghc� klj_edbfu�fh`_f�bkke_^h\Zlv�k\hckl\Z�fZ]gblgh]h�ihey�A_feb�AZ^Zgb_����
1. Ijb�ih^dexq_gbb�we_dljhbaf_jbl_evgh]h�ijb[hjZ�\ p_iv�\ dZlmrd_�gZ-qbgZ_l�l_qv�we_dljbq_kdbc�lhd��< j_amevlZl_� wlh]h�hgZ�ih\hjZqb\Z_lky�^hl_o�ihj��ihdZ�kbeu�mijm]hklb��^_ckl\mxsb_�kh�klhjhgu�ijm`bg��g_�mjZ\gh-\_kyl� kbeu�� ^_ckl\mxsb_� gZ� dZlmrdm� kh� klhjhgu� fZ]gblgh]h� ihey�� ?kebijh]jZ^mbjh\Zlv�ijb[hj��lh�fh`gh�magZlv�kbem�lhdZ�\ p_ib�ih�m]em�ih\hjh-lZ�dZlmrdb�
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2. :\lhfZl��bah[jZ`_gguc�gZ�jbkmgd_������khklhbl�ba�jlmlgh]h�l_jfhf_ljZ�^\mo�bklhqgbdh\�iblZgby�²�h^bg�^ey�we_dljhfZ]gblZ��^jm]hc�^ey� a\hgdZ�ydhjy�� we_dljhfZ]gblZ� a\hgdZ��Dh]^Z� l_fi_jZlmjZ�ih^gbfZ_lky�^h� hij_^_-e_ggh]h�mjh\gy��lh�jlmlv�\ l_jfhf_lj_�aZfudZ_l�dhglZdlu��b \�p_ib�we_d-ljhfZ]gblZ�l_q_l�lhd��< j_amevlZl_�wlh]h�we_dljhfZ]gbl�ijbly]b\Z_l�d k_[_ydhjv�� dhlhjuc�ijb� wlhf� aZfudZ_l�p_iv� a\hgdZ�� A\hghd� gZqbgZ_l� a\_g_lv�khh[sZy� h lhf�� qlh� l_fi_jZlmjZ� ^hklb]eZ� hij_^_e_ggh]h� agZq_gby��LZdb_Z\lhfZlu�gZreb�rbjhdh_�ijbf_g_gb_�\ l_iebpZo��bgdm[ZlhjZo�
AZ^Zgb_����

1. <uihegbl_�^Zggh_�aZ^Zgb_�kZfhklhyl_evgh�
2. <uihegbl_�^Zggh_�aZ^Zgb_�kZfhklhyl_evgh�
3. >hdeZ^�©Kheg_qgu_�b emggu_�aZlf_gbyª�?s_� k ^j_\gbo� \j_f_g� ex^b� gZ[ex^Zeb� kheg_qgu_� b emggu_� aZlf_gby�H[uqgh�hgb�kqblZebkv�iehobf�agZf_gb_f��b ex^b�[hyebkv�bo��Kh�\j_f_g_f^j_\gb_� mq_gu_� h[gZjm`beb� bo� g_dhlhjmx� i_jbh^bqghklv� b aZ^mfZebkvgZ^�ijbqbghc�wlbo�y\e_gbc�Emggh_�aZlf_gb_�fh`_l�ijh-bkoh^blv� lhevdh� \h� \j_fyiheghemgby��l�_��dh]^Z�Kheg-p_f� hk\_s_g� \_kv� h[jZs_g-guc� d A_fe_� emgguc� ^bkd�Hgh� \hagbdZ_l� lh]^Z�� dh]^ZEmgZ��A_fey�b Khegp_�jZkih-eZ]Zxlky� gZ� h^ghc� ijyfhc�kfhljbl_�jbkmghd�����< wlhf�kemqZ_�EmgZ�ihiZ^Z_l�\ dhgmk�a_fghc�l_gb��<h\j_fy�emggh]h�aZlf_gby�EmgZ�ijhoh^bl�g_kdhevdh�nZa��< i_j\hc�nZa_�\ dh-gmk�a_fghc�l_gb�ihiZ^Z_l�qZklv�emggh]h�^bkdZ��\h�\lhjhc�nZa_�emgguc�^bkdihiZ^Z_l�\ l_gv�A_feb�iheghklvx�b��gZdhg_p��\ lj_lv_c�nZa_�kgh\Z�\ dhgmka_fghc� l_gb�ihiZ^Z_l� qZklv� emggh]h�^bkdZ��Ijb� emgghf� aZlf_gbb�fu�gZ-[ex^Z_f�� qlh� l_gv�� hl[jZku\Z_fZy� A_fe_c� gZ� Emgm�� hdjZr_gZ� \ djZkgucp\_l��H[tykgy_lky�wlh�l_f��qlh�a_fgZy�Zlfhkn_jZ�jZkk_b\Z_l�b ih]ehsZ_l�\f_gvr_c�kl_i_gb�hjZg`_\u_�b djZkgu_�emqb�ih�kjZ\g_gbx�k ^jm]bfb��Kdh-j__�\k_]h��lZdhc�djZkghc�l_gvx�b [ue�\ua\Zg� kljZo� m ^j_\gbo�ex^_c��BfdZaZehkv��qlh�EmgZ�aZeblZ�djh\vx�Kheg_qgh_� aZlf_gb_� gZ[ex^Z_lky� lh]^Z�� dh]^Z�EmgZ� jZkiheZ]Z_lky� f_`^mKhegp_f�b A_fe_c� �jbkmghd�����JZaebqZxl�ihegu_�b qZklbqgu_�kheg_qgu_aZlf_gby��< i_j\hf� kemqZ_�^bkd�Emgu�iheghklvx� aZdju\Z_l� ^bkd�KhegpZ^ey� gZ[ex^Zl_ey� gZ� A_fe_�\h� \lhjhf� ²� aZdju\Z_lkylhevdh� qZklv�� Kheg_qgh_aZlf_gb_� ZgZeh]bqgh� emg-ghfm� ^_eblky� gZ� nZau�Ihegh_�kheg_qgh_�aZlf_gb_²� hq_gv� j_^dh_� y\e_gb_�IhegZy� nZaZ� aZlf_gby

Jbkmghd���

Jbkmghd���
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^eblky�g_�hq_gv�^he]h��gh�\ wlhl�fhf_gl�fh`gh�m\b^_lv�kheg_qgmx�dhjhgm\h�\k_c�__ djZk_��Kheg_qgh_�aZlf_gb_�g_�klhbl�gZ[ex^Zlv�g_\hhjm`_gguf]eZahf��emqr_�^ey�wlhc�p_eb�bkihevah\Zlv��gZijbf_j��aZdhiq_ggh_�kl_deh�Emggu_� b kheg_qgu_� aZlf_gby�²� hq_gv� djZkb\u_� y\e_gby�� b ihwlhfm� boklhbl�ihkfhlj_lv��H lhf��dh]^Z�bo�fh`gh�[m^_l�gZ[ex^Zlv��fu�fh`_f�ma-gZlv�ba�dZe_g^Zjy�>ey�gZmdb�kheg_qgu_�b emggu_�aZlf_gby�ij_^klZ\eyxl�h]jhfguc�bgl_j_k�GZijbf_j��\h�\j_fy�gZ[ex^_gby�ihegh]h�emggh]h�aZlf_gby�mq_gufb�[uehh[gZjm`_gh��qlh�p\_l�b yjdhklv� a_fghc� l_gb�gZ�Emg_�baf_gy_lky��qlh�ih-a\hey_l�bf�bamqZlv�hilbq_kdb_�k\hckl\Z�\_jogbo�keh_\�Zlfhkn_ju�A_feb�
EZ[hjZlhjgu_�jZ[hlu�EZ[hjZlhjgZy�jZ[hlZ����KjZ\g_gb_ dhebq_kl\�l_iehluijb kf_rb\Zgbb�\h^u�jZaghc�l_fi_jZlmju�P_ev� jZ[hlu��hij_^_eblv� dhebq_kl\h� l_iehlu�� hl^Zggh_� ]hjyq_c� \h^hc� bihemq_ggh_�oheh^ghc�ijb�l_iehh[f_g_��b h[tykgbl_�ihemq_gguc�j_amevlZl�Kms_kl\m_l�^\Z�kihkh[Z�baf_g_gby�\gmlj_gg_c�wg_j]bb�l_eZ��k kh\_jr_gb-_f�jZ[hlu�b [_a�g_]h��Ihke_^gbc� kihkh[�gZau\Z_lky� l_iehi_j_^Zq_c��>eyoZjZdl_jbklbdb� l_iehi_j_^Zqb� bkihevam_lky� ihgylb_� dhebq_kl\Z� l_iehlu�Dhebq_kl\hf�l_iehlu�Q gZau\Z_lky�baf_g_gb_�\gmlj_gg_c�wg_j]bb�\ ijh-p_kk_�l_iehi_j_^Zqb��?]h�fh`gh�hij_^_eblv�ih�nhjfme_��Q = mc(t2 – t1���]^_

m ²�fZkkZ�l_eZ��c ²m^_evgZy�l_ieh_fdhklv��t2 ²�dhg_qgZy�l_fi_jZlmjZ�� t1²�gZqZevgZy�l_fi_jZlmjZ�?keb�^\Z�l_eZ�k jZagufb�l_fi_jZlmjZfb� t1 b t2 ijb\_klb�\ dhglZdl�gZ�^eb-l_evgh_� \j_fy�� lh�bo� l_fi_jZlmju� \ujh\gyxlky� b klZgml� jZ\gufb� t��Ijbwlhf�[he__�oheh^gh_�l_eh�ihemqbl�klhevdh�`_�l_iehlu��kdhevdh�hl^Zeh�[h-e__�l_ieh_��Wlh�ke_^m_l�ba�aZdhgZ�khojZg_gby�wg_j]bb�Ijbf_j�\uiheg_gby�jZ[hlu.
m��d] t, °C t2, °C Q��>` m1��d] t1, °C Q1��>`
0,1 65 40 10500 0,1 20 8400

<uqbke_gby.
Q = mc(t – t2); Q1 = mc(t – t1���]^_�k²�l_ieh_fdhklv�\h^u�
Q  �����d]�⋅ 4200

>`d] K⋅ °
⋅ ����K ±����K�� �������>`�

Q1  �����d]�⋅ 4200
>`d] K⋅ °

⋅ ����K ±����K�� ������>`�Fu�\b^bf��qlh�Q ≠ Q1��ohly�wlb� agZq_gby�^hklZlhqgh�[ebadb��Wlh�y\e_gb_k\yaZgh�k l_f��qlh�\k_]^Z�bf__l�f_klh�g_�lhevdh�l_iehh[f_g�f_`^m�^\mfyihjpbyfb�\h^u�\ dZehjbf_lj_��gh�b k�hdjm`Zxs_c�kj_^hc�
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EZ[hjZlhjgZy�jZ[hlZ���
Baf_j_gb_�m^_evghc�l_ieh_fdhklb�l\_j^h]h�l_eZ�P_ev�jZ[hlu��hij_^_eblv�m^_evgmx�l_ieh_fdhklv�f_lZeebq_kdh]h�pbebg^jZ�M^_evghc� l_ieh_fdhklvx� \_s_kl\Z� gZau\Z_lky� lZdh_� dhebq_kl\h� l_iehlu�dhlhjh_�gm`gh�khh[sblv�l_em�ba�wlh]h�\_s_kl\Z�fZkkhc���d]�^ey�gZ]j_\ZgbygZ���K��< jZ[hl_�bkihevam_lky�Zexfbgbc�b \h^Z��L_ieh_fdhklv�Zexfbgbyk2 = 920 Kd]> °̀⋅

��\h^u�k1 = 4200 Kd]> °̀⋅
��Wlh�^Zggu_�ba�lZ[ebpu��JZkq_lu[m^_f�ijh\h^blv�ih�\u\_^_gghc�\ hibkZgbb�jZ[hlu�nhjfme_�

-t)(tm

)(t-tmc
c

22

111
2 = .

Ijbf_j�\uiheg_gby�jZ[hlu.

m1��d] t1, °C m2��d] t2, °C t, °C
0,1 20 0,16 80 35

<uqbke_gby.

.Kd]>`875K�35-K(80d]16,0

K�20-K(35d]0,1Kd]>`4200

2 °⋅
=

°°⋅

°°⋅⋅
°⋅=cWdki_jbf_glZevgh� ihemq_ggh_� agZq_gb_� g_kdhevdh� f_gvr_� ba\_klgh]h� balZ[ebp��Wlh�k\yaZgh�k g_\ukhdhc�lhqghklvx�rdhevguo�ijb[hjh\��Z lZd�`_l_f��qlh�l_iehh[f_g�ijhbkoh^bl�b k�hdjm`Zxsbf�\ha^mohf�

EZ[hjZlhjgZy�jZ[hlZ���K[hjdZ�we_dljbq_kdhc�p_ib�b baf_j_gb_�kbeu�lhdZ\ __�jZaebqguo�mqZkldZo�P_ev�jZ[hlu�� m[_^blvky�gZ� hiul_�� qlh� kbeZ� lhdZ� \ jZaebqguo�ihke_^h\Z-l_evgh�kh_^bg_gguo�mqZkldZo�p_ib�h^bgZdh\Z�Ijb�ihke_^h\Zl_evghf� kh_^bg_gbb�ijh\h^gbdh\� kbeZ� lhdZ� \ ex[hc� lhqd_p_ib�h^bgZdh\Z��Wlh�agZqbl��qlh�\ kemqZyo�Z���[��b \��gZr_c�eZ[hjZlhjghcjZ[hlu�kbeZ�lhdZ�I [m^_l�ihklhyggZ��Ijh\_jbf�wlh�gZ�hiul_�Ijbf_j�\uiheg_gby�jZ[hlu.Z� I  �����:�� [� I  �����:�

$ $
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\� I  �����:�

$Fu� ^_ckl\bl_evgh� wdki_jbf_glZevgh� m[_^bebkv�� qlh� kbeZ� lhdZ� \ ex[hclhqd_�p_ib�ijb�ihke_^h\Zl_evghf�kh_^bg_gbb�ijh\h^gbdh\�h^bgZdh\Z�
EZ[hjZlhjgZy�jZ[hlZ���

Baf_j_gb_�gZijy`_gby�gZ�jZaebqguo�mqZkldZo�we_dljbq_kdhc�p_ib�P_ev� jZ[hlu�� baf_jblv� gZijy`_gb_� gZ� mqZkld_� p_ib�� khklhys_f� ba� ^\moihke_^h\Zl_evgh�kh_^bg_gguo�kibjZe_c��b kjZ\gblv�_]h�k gZijy`_gb_f�gZdhgpZo�dZ`^hc�kibjZeb�JZkkfhljbf�ke_^mxsmx�p_iv�

Baf_jbf�gZijy`_gb_�U1 gZ�i_j\hc�kibjZeb��kf��ko_fZ�����U2 gZ�\lhjhc�kib-jZeb��kf��ko_fZ����b U gZ�^\mo�kibjZeyo�\f_kl_��kf��ko_fZ�����L_hjby�ij_^-kdZau\Z_l�ke_^mxs__�khhlghr_gb_��U = U1 + U2��Ijh\_jbf�_]h�gZ�ijZdlbd_�Ijbf_j�\uiheg_gby�jZ[hlu.GZijy`_gb_� gZ� i_j\hf� khijhlb\-e_gbb��kf��ko_fZ�����U1 = 0,5 B.
GZijy`_gb_� gZ� \lhjhf� khijhlb\-e_gbb��kf��ko_fZ�����U2 = 1,0 B.

V Ko_fZ�� VKo_fZ��
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GZijy`_gb_�gZ�^\mo�khijhlb\e_gbyo��kf��ko_fZ�����U = 1,5 B.

9Ko_fZ��Ba�wdki_jbf_glZevguo�^Zgguo�^_ckl\bl_evgh�ke_^m_l��qlh
U = U1 + U2  �����< ������<  �����<�

EZ[hjZlhjgZy�jZ[hlZ���J_]mebjh\Zgb_�kbeu�lhdZ�j_hklZlhf�P_ev�jZ[hlu��gZmqblvky�ihevah\Zlvky�j_hklZlhf�^ey�baf_g_gby�kbeu�lhdZ�\p_ib�JZkkfhljbf�ke_^mxsmx�ko_fm�

$
Mkljhckl\hf��h[hagZq_gguf�gZ� ko_f_� agZqdhf� y\ey_lky�j_hklZl�Hg�iha\hey_l�\jmqgmx�j_]mebjh\Zlv�khijhlb\e_gb_��< ^Zgghc�jZ[hl_�[m^_lbkihevah\Zlvky� iheamgdh\uc� j_hklZl��Hg� mkljh_g� ke_^mxsbf� h[jZahf�� GZd_jZfbq_kdbc�pbebg^j�gZfhlZgZ�ijh\hehdZ��ihdjulZy�lhgdbf�keh_f�g_�ijh-\h^ys_c�lhd�hdZebgu��ij_^gZagZq_gghc�^ey�baheypbb�\bldh\�^jm]�hl�^jm]Z�GZ^� h[fhldhc� jZkiheZ]Z_lky� f_lZeebq_kdbc� kl_j`_gv�� ih� dhlhjhfm� fh`_li_j_f_sZlvky� iheamghd�� dZkZxsbcky� k\hbfb� dhglZdlZfb� \bldh\� h[fhldb�Ijb�^\b`_gbb�iheamgdZ�kehc�hdZebgu�ih^�_]h�dhglZdlZfb�klbjZ_lky��b lhdijhl_dZ_l�hl�\bldh\�ijh\hehdb�d iheamgdm��Z q_j_a�g_]h�d h^ghfm�ba�aZ`bfh\�LZdbf�h[jZahf��ijb�i_j_f_s_gbb�iheamgdZ�ih�\bldZf�fu�m\_ebqb\Z_f�bebmf_gvrZ_f�^ebgm�gZfhlZgghc�ijh\hehdb��Ijb�wlhf�baf_gy_lky�khijhlb\e_-gb_�p_ib��Z��ke_^h\Zl_evgh��b kbeZ�lhdZ�\ g_c�Ijbf_j�\uiheg_gby�jZ[hlu.IhklZ\bf�iheamghd�gZ�fZdkbfZevgh_�khijhlb\e_gb_��Ijb�wlhf�kbeZ�lhdZ�gZZfi_jf_lj_� [m^_l� fbgbfZevgZ�� GZqg_f� mf_gvrZlv� khijhlb\e_gb_�� b fuaZf_lbf��qlh�\ wlhf� kemqZ_� kbeZ� lhdZ� m\_ebqb\Z_lky��GZqg_f� m\_ebqb\Zlvkhijhlb\e_gb_��b aZf_lbf��qlh�kbeZ�lhdZ�mf_gvrZ_lky��Hlkx^Z�k^_eZ_f�aZ-dexq_gb_��qlh�aZ\bkbfhklv�kbeu�lhdZ�hl�khijhlb\e_gby�²�m[u\ZxsZy�
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EZ[hjZlhjgZy�jZ[hlZ���Baf_j_gb_�khijhlb\e_gby�ijh\h^gbdZijb ihfhsb�Zfi_jf_ljZ�b \hevlf_ljZ�P_ev�jZ[hlu��gZmqblvky�baf_jylv�khijhlb\e_gb_�ijh\h^gbdZ�ijb�ihfhsbZfi_jf_ljZ�b \hevlf_ljZ��M[_^blvky�gZ�hiul_��qlh�khijhlb\e_gb_�ijh\h^-gbdZ�g_�aZ\bkbl�hl�kbeu�lhdZ�\ g_f�b gZijy`_gby�gZ�_]h�dhgpZo�JZkkfhljbf� ijh\h^gbd� k khijhlb\e_-gb_f�R��ih�dhlhjhfm�l_q_l�lhd� I��Z gZ-ijy`_gb_� gZ� _]h� dhgpZo� U�� < gZr_ceZ[hjZlhjghc� jZ[hl_� wlh� j_Zebah\ZghgZ�ke_^mxs_c�ko_f_�J_hklZl� gZ� ko_f_� iha\hey_l� baf_gylvkbem� lhdZ� \ p_ib�� Ba� aZdhgZ� HfZ� ba-\_klgh��qlh� R =
I

U ��ijbq_f�R  �FRQVW�g_�aZ\bkbl�hl�kbeu�lhdZ�b gZijy`_gby�Ijh\_jbf�wlh�gZ�hiul_�Ijbf_j�\uiheg_gby�jZ[hlu.
N I��: U��< R��Hf
1 0,1 2 20
2 0,15 3 20BlZd��fu�^_ckl\bl_evgh�m[_^bebkv��qlh�khijhlb\e_gb_�ijh\h^gbdZ�ihklhyg-gh�b g_�aZ\bkbl�hl�kbeu�l_dms_]h�ih�g_fm�lhdZ�b gZijy`_gby�gZ�_]h�dhgpZo�EZ[hjZlhjgZy�jZ[hlZ�� ��Baf_j_gb_�fhsghklb�b jZ[hlu�lhdZ�\ we_dljbq_kdhc�eZfi_�P_ev�jZ[hlu��gZmqblvky�hij_^_eylv�fhsghklv�b jZ[hlm�lhdZ�\ we_dljbq_-kdhc�eZfi_��bkihevamy�Zfi_jf_lj��\hevlf_lj�b qZku�>ey� hij_^_e_gby�fhsghklb� eZfiu�gZ^h� kh[jZlv�p_iv�� ihdZaZggmx� gZ� jb-kmgd_����mq_[gbdZ��Baf_jyy�kbem�lhdZ�I \ eZfi_�b gZijy`_gb_�gZ�g_c��fhs-ghklv�fh`gh�\uqbkeblv�ih�nhjfme_��P = UI��>ey�\uqbke_gby�jZ[hlu�lhdZ�\eZfi_�gZ^h�aZk_qv�\j_fy��\ l_q_gb_�dhlhjh]h�eZfiZ�]hj_eZ��JZ[hlZ�lhdZ�\u-qbkey_lky�ih�nhjfme_��A = Pt.Ijbf_j�\uiheg_gby�jZ[hlu.<uqbke_gb_�fhsghklb�eZfiu���U=3 B; I=0,2 A; P=UI; P=3 B⋅����$� �����<l�<uqbke_gb_�jZ[hlu�lhdZ�\ eZfi_�

t  ���fbg� ����k��A = Pt; A  �����<l�⋅ ���k  ����>`�Wdki_jbf_glZevgh�[ueb�hij_^_e_gu�fhsghklv�b jZ[hlZ�lhdZ�\ we_dljbq_-kdhc�eZfi_��Ijb�wlhf�ihemq_ggh_�agZq_gb_�fhsghklb�kh\iZ^Z_l�kh� agZq_-gb_f��h[hagZq_gguf�gZ�eZfi_�EZ[hjZlhjgZy�jZ[hlZ�� ��K[hjdZ�we_dljhfZ]gblZ�b bkiulZgb_�_]h�^_ckl\by�P_ev�jZ[hlu��kh[jZlv�we_dljhfZ]gbl�ba�]hlh\uo�^_lZe_c�b gZ�hiul_�ijh\_-jblv��hl�q_]h�aZ\bkbl�_]h�fZ]gblgh_�^_ckl\b_�>ey�bkiulZgby�we_dljhfZ]gblZ�kh[_j_f�p_iv��ko_fZ�dhlhjhc�bah[jZ`_gZ�gZjbkmgd_����mq_[gbdZ�

$
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Ijbf_j�\uiheg_gby�jZ[hlu.
1. >ey�hij_^_e_gby�fZ]gblguo�ihexkh\� dZlmrdb� k lh-dhf� ih^g_k_f� d g_c� dhfiZk� k_\_jguf� �x`guf�� ihex-khf�� ?keb� klj_edZ� dhfiZkZ� [m^_l� hllZedb\Zlvky�� lh� kwlhc�klhjhgu�dZlmrdZ�bf__l�k_\_jguc��x`guc��ihexk�_keb�`_�[m^_l�ijbly]b\Zlvky��lh�k wlhc�klhjhgu�dZlmrdZbf__l�x`guc� �k_\_jguc�� ihexk��Hij_^_e_ggu_� lZdbfh[jZahf�ihexkZ�dZlmrdb�ihdZaZgu�gZ�jbkmgd_�
2. Ijb� \klZ\e_gbb�`_e_agh]h� k_j^_qgbdZ� \ dZlmrdm� ^_ckl\b_�fZ]gblgh]hihey�gZ�klj_edm�dhfiZkZ�m\_ebqb\Z_lky�
3. Ijb�m\_ebq_gbb�kbeu�lhdZ�\ dZlmrd_�__ fZ]gblgh_�^_ckl\b_�gZ�klj_edmdhfiZkZ�mkbeb\Z_lky��b��gZh[hjhl��ijb�mf_gvr_gbb�²�mf_gvrZ_lky�
4. Hij_^_e_gb_�ihexkh\�^m]hh[jZagh]h�fZ]gblZ�ijhbkoh^bl�lZd�`_��dZd�b \imgdl_��� EZ[hjZlhjgZy�jZ[hlZ���Bamq_gb_�we_dljbq_kdh]h�^\b]Zl_ey�ihklhyggh]h�lhdZ�P_ev�jZ[hlu��hagZdhfblvky�k hkgh\gufb�^_lZeyfb� we_dljbq_kdh]h�^\b]Z-l_ey�ihklhyggh]h�lhdZ�gZ�fh^_eb�wlh]h�^\b]Zl_ey�We_dljbq_kdbc�^\b]Zl_ev�khklhbl�ba�jhlhjZ�b klZlhjZ��< jhlhj_� klhbl�dZ-lmrdZ��Z \�klZlhj_�²�ihklhyggu_�fZ]gblu��Ijbgpbi�jZ[hlu�we_dljbq_kdh-]h�^\b]Zl_ey�hkgh\Zg�gZ�^_ckl\bb�ihey�ihklhyggh]h�fZ]gblZ�gZ�ijh\h^gbd�klhdhf��We_dljhfZ]gblgu_�^\b]Zl_eb�emqr_�^\b]Zl_e_c�\gmlj_gg_]h�k]hjZ-gby�ba�aZ�[hevr_]h�DI>��[hevr_c�qbklhlu�b l�^�< rdhevghf�we_dljh^\b]Zl_e_�fh`gh�baf_gblv�gZijZ\e_gb_�\jZs_gby�ba-f_g_gb_f�iheyjghklb�EZ[hjZlhjgZy�jZ[hlZ�� ���Ihkljh_gby�bah[jZ`_gby�ijb�ihfhsb�ebgau�P_ev�jZ[hlu��gZmqblvky�ihemqZlv�jZaebqgu_�bah[jZ`_gby�ijb�ihfhsb�kh-[bjZxs_c�ebgau�< ^Zgghc�jZ[hl_�ihemqZxlky�bah[jZ`_gby�ij_^f_lZ��^Z\Z_fu_�kh[bjZxs_cebgahc��Ijhp_kk� ihkljh_gby� bah[jZ`_gby� \ kh[bjZxs_c� ebga_� ih^jh[ghhibkZg�\ �� ���mq_[gbdZ��Bah[jZ`_gb_�ij_^f_lZ��jZkiheh`_ggh]h� aZ�^\hc-guf�nhdmkguf�jZkklhygb_f��y\ey_lky�^_ckl\bl_evguf��mf_gvr_gguf��i_-j_\_jgmluf��?keb�ij_^f_l�gZoh^blky�f_`^m�nhdmkhf�b ^\hcguf�nhdmkhf�lh�_]h�bah[jZ`_gb_�y\ey_lky�^_ckl\bl_evguf��m\_ebq_gguf��i_j_\_jgmluf�?keb�ij_^f_l�gZoh^blky�f_`^m�nhdmkhf�b ebgahc��lh�_]h�bah[jZ`_gb_�y\-ey_lky�fgbfuf��m\_ebq_gguf��ijyfuf�Ijbf_j�\uiheg_gby�jZ[hlu.�hiulZ Nhdmkgh_jZkklhygb_�F,kf

JZkklhygb_�hleZfiu�^h�ebgau�d,kf <b^bah[jZ`_gby
1 15 10 Fgbfh_��m\_ebq_ggh_��ijyfh_
2 15 20

>_ckl\bl_evgh_�� m\_ebq_ggh_�i_j_\_jgmlh_
3 15 40

>_ckl\bl_evgh_�� mf_gvr_g-gh_��i_j_\_jgmlh_
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