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ɏȺɅɕԔ ɉȿȾȺȽɈȽɂɄȺɋɕɇȾȺ ɀȺɋɅȺɊԐȺ ԤȾɂɊȺɋɉȺɇ ԦɋɂɆɅɂȽɂɇɂԘȿɆɅɂɄ ԔԤɋɂɃȿɌɂɇ ԚɃɊȿɌɂȸ ȾԤɋɌԚɊɅȿɊɂȺ�ɀ�Ʉɭɪɛɚɧɛɚɟɜɚ ± ɚɫɫɢɫɬɟɧɬ ɨΙɵɬɵʆɲɵΨɠɢɧɢɹɡ ɚɬɵɧɞɚΕɵ ɇΫɤɢɫ ɦΩɦɥɟɤɟɬɥɢɤ ɩɟɞɚɝɨɝɢɤɚɥɵΙ ɢɧɫɬɢɬɭɬɵɌɚɹɧɱ ɫʆɡɥɚɪ� ɬɚɴɥɢɦ�ɬɚɪɛɢɹ���ɯɚɥԕ ɩɟɞɚɝɨɝɢɤɚɫɢ��ɞɚɜɨ ɯɭɫɭɫɢɹɬɢ���ɚɥɤɨɥɨɢɞ��ɢɫɢɪɢԕ�Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɨɛɪɚɡɨɜɚɧɢɟ�ɢ�ɜɨɫɩɢɬɚɧɢɟ��ɧɚɪɨɞɧɚɹ�ɩɟɞɚɝɨɝɢɤɚ��ɰɟɥɟɛɧRɟ�ɫɜɨɣɫɬɜɚ��ɚɥɤɨɥɨɢɞ��ɝɚɪɦɚɥɚ�.H\�ZRUGV� HGXFDWLRQ�DQG�XSEULQJLQJ��IRON�SHGDJRJ\��PHGLFLQDO SURSHUWLHV��DOFRORLG��3HJDQXP�KDUPDOD�

Ԥɞɢɪɚɫɩɚɧɞɚ ɛɚɫԕɚ ԧɫɢɦɥɢɤɥɟɪɞɟ ɭɲɪɚɫɩɚɣɬɭԑɵɧԧɡɢɧɟ ɬԥɧ ɟɦɥɢɤ ԕԥɫɢɣɟɬɢ ɛɚɪ ɟɤɟɧɥɢɝɢɧ ɚɞɚɦɥɚɪ ɬԛɪ�ɥɢɲɟ ɬԥɠɢɪɢɣɛɟɫɢɧɟɧ ɠɚԕɫɵ ɛɚɣԕɚԑɚɧ� ɇԥɬɢɣɠɟɞɟ�ɨɧɵ ɟɦ ɫɵɩɚɬɵɧɞɚ ɩɚɣɞɚɥɚɧɚ ɛɚɫɥɚԑɚɧ��ɏɚɥԕɵɦɵɡ ɬɢ�ɤɟɥɥɟɣ ԥɞɢɪɚɫɩɚɧɧɵԙ ԕɭɪɚɦɵɧɚ ɛɢɨɥɨɝɢɹɥɵԕ ɬɚɥɥɚʆɠɚɫɚɩ ɛɢɥɦɟɝɟɧ ɛɨɥɫɚ ɞɚ ɨɧɵԙ ԕɭɪɚɦɵɧɞɚ ɢɧɫɚɧ ɨɪɝɚ�ɧɢɡɢɦɢ ɭɲɵɧ ɞԥɪɢɥɢɤ ɲɵɩɚɥɵ ԕԥɫɢɣɟɬɢ ɛɚɪ ɟɤɟɧɥɢɝɢɧɬԛɪɥɢɲɟ ɬԥɠɢɪɢɣɛɟɫɢɧɟɧ ɛɢɥɝɟɧ���ɒɵɧɵɧɞɚ ɞɚ ɯɚɥԕɵ�ɦɵɡ ɠɚɫɥɚɪԑɚ ɛɟɪɝɟɧ ɬԥɪɛɢɹ ɢɫɥɟɪɢɧɞɟ ԥɞɢɪɚɫɩɚɧɧɚɧɬɚɹɪɥɚɧԑɚɧ ɫɭɣɵԕɥɵɥɵԕɥɚɪɞɵ ɟɦ ɫɵɩɚɬɵɧɞɚ ɩɚɣɞɚɥɚ�ɧɵʆɞɵ ɠɚɫɥɚɪԑɚ ԛɣɪɟɬɢɩ ɛɚɞ ԟԥɦ ɬɟɪɢ ɤɟɫɟɥɢɥɢɤɥɟɪɢɧɟɦɥɟɝɟɧ >�@�ɏɚɥɵԕ�ɩɟɞɚɝɨɝɢɤɚɫɵ�ɠɚɫɥɚɪɞɵԙ�ɞɟɧɫɚʆɥɵԑɵ�ɠɚԕɫɵ�ɛɟɤɤɟɦ�ɛɨɥɵʆɵ�ɭɲɵɧ�ɤԧɩ�ԑɚɧɚ�ɢɡɥɟɧɢɫɥɟɪ�ɚɥɵɩ�ɛɚɪԑɚɧ��ɏɚɥɵԕ�ɬԥɛɢɹɬԕɚ�ɠɚԕɵɧ�ɠɚɫɚԑɚɧɥɵԕɬɚɧ�ɬԥɛɢɹɬ�ԟԥɦ�ɚɞɚɦ�ɦɚɲԕɚɥɚɫɵɧ�ɛɟɥɝɢɥɢ�ɞԥɪɟɠɟɞɟ�ɛɭɥ�ɟɤɟʆɢɧ�ɭɣԑɵɧɥɵԕɬɚ�ɬԛɫɢɧɢʆɝɟ� ɟɪɢɫɤɟɧ�� ɍɫɵ� ɤԧɡԕɚɪɚɫɬɚɧ� ɤɟɥɢɩ� ɲɵԕԕɚɧ�ɯɚɥɵԕ� ԧɡ� ɬԥɠɢɪɢɣɛɟɥɟɪɢɧɞɟ� ɟɦɥɢɤ� ԧɫɢɦɥɢɤɥɟɪɞɢԙ�ɢɧɫɚɧ� ɨɪɝɚɧɢɡɢɦɢɧɟ� ɩɚɣɞɚɥɵ� ɬԥɪɟɩɢɧ� ɛɚɣԕɚɩ� ɛɭɧɵ�ɦɭɞɚɦɵ� ɢɧɚɛɚɬԕɚ� ɚɥɵɩ� ɠɚɫɚԑɚɧ�� ɍɫɵɥɚɪɞɵԙ� ɛɢɪɢ�ɯɚɥԕɵɦɵɡԑɚ� ɤɟԙɧɟɧ� ɦԥɥɢɦ� ɛɨɥԑɚɧ� ɲԧɩ� ԥɞɢɪɚɫɩɚɧ�ɟɫɚɩɥɚɧɚɞɵ���Ԥɞɢɪɚɫɩɚɧ� ɬɭԕɵɦɵɧɞɚ� ɤԧɩ� ɦɭԑɞɚɪɞɚ� ɚɥɤɚɥɨɢɞɥɚɪ�ɛɨɥɵɩ� ɨɥɚɪɞɵԙ� ɬɢɣɤɚɪɵɧ� ɝɚɪɦɢɧ�� ɝɚɪɦɚɥɢɧ�� ɝɚɪɦɚɥɨɥ�ԟԥɦ� ɩɟɝɚɧɢɧ� ԕɭɪɚɣɞɵ�� Ɉɥɚɪ� ɞɟɡɢɧɮɢɤɰɢɹ� ԕɵɥɵʆ�ԕԥɫɢɣɟɬɢɧɟ� ɢɣɟ� ɛɨɥԑɚɧɥɵԑɵ� ɫɟɛɟɩɥɢ� ԟԥɪ� ɬԛɪɥɢ� ɞԥɧɥɟɪ�ɫɚԕɥɚɣɬɭԑɵɧ� ԑԥɥɥɟɯɚɧɚ� ɫɵɹԕɥɵɥɚɪɞɚ� ɡɵɹɧɥɵ�ԕɭɦɵɪɵɫԕɚɥɚɪɞɚɧ� ɬɚɡɚɥɚʆɞɚ� ɢɫɥɟɬɢɥɟɞɢ� Ƚɚɪɦɢɧ�ɚɥɤɚɥɨɢɞɵ� ɦɟɞɢɰɢɧɚɞɚ� ԕɚɥɬɵɪɚɬɩɚ� ԟԥɦ� ɛɟɡɝɟɤ�ɤɟɫɟɥɢɥɢɤɥɟɪɢɧ� ɟɦɥɟʆɞɟ� ԕɨɥɥɚɧɵɥɚɞɵ�� Ⱥɞɚɦɡɚɬ�ԥɞɢɪɚɫɩɚɧ� ԧɫɢɦɥɢɝɢɧɢԙ� ɩɚɣɞɚɥɵ� ԕԥɫɢɣɟɬɥɟɪɢɧ� ɹԑɧɵɣ�ɬɢɣɤɚɪԑɵ� ԕɭɪɚɦɵɧ� ɛɢɥɦɟɝɟɧ� ԟɚɥɚɬɬɚ� ԥɞɢɪɚɫɩɚɧ�ԧɫɢɦɥɢɝɢɧɟ� ɢɥɚԟɢɣ� ɬԛɫ� ɛɟɪɝɟɧ�� ȿɫɤɢ� ɡɚɦɚɧɥɚɪɞɚ� ɯɚɥԕ�ɩɟɞɚɝɨɝɢɤɚɫɵɧɞɚԑɵ ɞɟɪɟɤɥɟɪɞɟ�ɚɣɬɵɥɵʆɵɧɚ�ԕɚɪɚԑɚɧɞɚ�ԛɣɞɟ� ɚɞɪɚɫɩɚɧ� ɬԛɬɟɬɢɥɫɟ� ɨɥ� ɛɚɪɥɵԕ� ɠɢɧ�ɠɵɩɵɪɥHɪɞɢԕɭʆɵɩ� ɲɵԑɚɪɚɞɵ� ԟԥɦ� ɢɧɫɚɧɧɵԙ� ɞԥɪɬɢɧɟ� ɞɚʆɚ� ɛɨɥɚɞɵ�ɞɟɩ� ɬԛɫɢɧɢɥɝɟɧ�� ɋɨɥ� ɫɟɛɟɩɥɢ� ԥɞɢɪɚɫɩɚɧ� ɛɚɥɚɥɚɪԑɚ�ԕɵɡɵɥɲɚ� ɲɵԕԕɚɧɞɚ� ɹɤɢ� ɛɨɥɦɚɫɚ� ɛɚɥɚ� ɠɚԙɚ� ɬɭʆɵɥԑɚɧ�ɝɟɡɞɟ� ɬɚԑɵ� ɛɚɫԕɚ� ɤԧɩ� ɨɪɵɧɥɚɪɞɚ� ԟɚʆɚɧɵ� ɨɪɬɚɥɵԕɬɵ�ɬɚɡɚɥɚʆ� ɦɚԕɫɟɬɢɧɞɟ� ɬԛɬɟɬɢɩ� ɬԛɬɢɧɢ� ɚɪԕɚɥɵ� ɡɵɹɧɥɵ�ɦɢɤɪɨɛɥɚɪɞɵ�ɠɨԕ�ԕɵɥԑɚɧ��Ɉɥɚɪɞɚɧ�ɬɵɫԕɚɪɵ� ԥɞɢɪɚɫɩɚɧ�ɤԧɡɢɤɤɟɧ� ɝɟɡɞɟ� ɬԛɬɟɬɢɥɝɟɧ�� Ʉԧɡ� ɬɢɣɢʆɞɢԙ� ɚɥɞɵɧ� ɚɥɵʆ�ɭɲɵɧ� ɨɧɵ� ɟɫɢɤɬɢԙ� ɬԧɛɟɫɢɧɟ� ɹɤɢ� ɛɨɥɦɚɫɚ� ɛɚɫԕɚ�ɨɪɵɧɥɚɪԑɚ� ɢɥɞɢɪɢɩ� ԕɨɣԑɚɧ�� Ԥɞɢɪɚɫɩɚɧɞɚ� ɢɥɚԟɵɣ� ɫɵɪ�

ɛɚɪ� ɞɟɩ� ɬԛɫɢɧɝɟɧ�� Ɉɧɞɚԑɵ� ɛɚɪɥɵԕ� ɫɵɪ� ԥɞɢɪɚɫɩɚɧ�ɬԛɬɟɬɢɥɝɟɧɞɟ� ɨɧɞɚԑɵ� ԕɭɪɚɦ� ɛԧɥɟɤɥɟɪ� ɠɚɧɞɵɪɵɥԑɚɧɞɚ��ɩɚɣɞɚ�ɛɨɥɚɬɭԑɵɧ�ɬԛɬɢɧ�ɞɢɡɟɧɮɟɤɰɢɹ�ԕɵɥɵʆ�ԕԥɫɢɣɟɬɢɧɟ�ɢɣɟ��Ԟɚԕɵɣԕɚɬɬɚɧ ɞɚ�ԥɞɢɪɚɫɩɚɧ�ɬԛɬɢɧɢ�ԟɚʆɚɧɵ�ɬԛɪɥɢɲɟ�ɡɵɹɧɥɵ� ɦɢɤɪɨɛɥɚɪɞɚɧ� ɬɚɡɚɥɚɣɞɵ� ԟԥɦ� ԧɡɢɧɟ� ɬɢɣɢɫɥɢ�ɠɚԑɵɦɥɵ� ɢɣɢɫɢ� ɦɟɧɟɧ� ɭɧɚɦɫɵɡ� ɢɣɢɫɥɟɪɞɢ�ɠɨԕ� ɟɬɟɞɢ��Ԥɞɢɪɚɫɩɚɧɞɚԑɵ� ɲɵɩɚɥɵ� ɫɵɩɚɬɥɚɪɞɵ� ɧԥɡɟɪɞɟ� ɬɭɬɵɩ�ɨɧɵ�ʆɚԕɬɵ�ʆɚԕɬɵ�ɦɟɧɟɧ�ԛɣɥɟɪɞɟ�ɬԛɬɟɬɢɩ�ɬɭɪɵʆ�ɭɫɵɧɵɫ�ɟɬɢɥɟɞɢ�� ɏɚɥɵԕ� ɛɭɥɚɪɞɵ� ɢɥɢɦɢɣ� ɬԛɪɞɟ� ɞԥɥɢɥɥɟɩ�ɬԛɫɢɧɛɟɫɟ ɞɟ� ԥɦɟɥɢɣ�ɬɭɪɦɵɫ�ɬԥɠɢɪɢɣɛɟɥɟɪɢɧɞɟ�ɠɚԕɫɵ�ɛɚɣԕɚԑɚɧ�� ɏɚɥɵԕɵɦɵɡ ɦɟɞɢɰɢɧɚɫɵɧɞɚ ɟɫɤɢɡɚɦɚɧɥɚɪɞɚɧ ɛɟɪɥɢ ԥɞɢɪɚɫɩɚɧ ԧɫɢɦɥɢɝɢɧɩɚɣɞɚɥɚɧɵɥɵɩ ɤɟɥɦɟɤɬɟ� Ԥɞɢɪɚɫɩɚɧɧɵԙ ɠɟɪ ԛɫɬɤɢɛԧɥɢɦɢɧ ɢɣɢɩ ɛɭʆɵɧɥɚɪ ɚʆɪɵԑɚɧɵɧɞɚ ԟԥɦ ɛɭʆɵɧ ɧɟɪɜɫɢɫɬɟɦɚɥɚɪɵ ɚɹɡɥɚԑɚɧ ɠɟɪɥɟɪɝɟ ɛɚɣɥɚɦɚ ԕɨɣɵɩɛɚɣɥɚʆɞɵ ɯɚɥɵԕ ɬԥɠɢɪɢɣɛɟɫɢɧɞɟ ɛɟɥɝɢɥɢ ɟɞɢ >�@�ɏɚɥԕɵɦɵɡ ɛɭɥ ɦɚԑɥɵʆɦɚɬɥɚɪԑɚ ɬɢɣɤɚɪɥɚɧԑɚɧ ԟɚɥɞɚԥɞɢɪɚɫɩɚɧɧɚɧ ɫԛɣɟɤ�ɛɭʆɵɧɥɚɪ ɚʆɵɪԑɚɧɞɚ� ɧɟɪɜɬɚɦɵɪɥɚɪ ɚɹɡɥɚԑɚɧɞɚ� ɢɲɟɤ ԟԥɦ ɛɚɛɚɫɵɪ ɫɵɹԕɥɵɤԧɩɥɟɝɟɧ ɤɟɫɟɥɥɢɤɥɟɪɞɢ ɟɦɥɟʆɞɟ ɩɚɣɞɚɥɚɧɚ ɚɥԑɚɧɥɵԑɵԟɚԕԕɵɧɞɚ ɦɚԑɥɵʆɦɚɬɥɚɪ ɛɚɪ� ɋɨɥ ɡɚɦɚɧɥɚɪɞɚ ɞɚɯɚɥԕɵɦɵɡ ԥɞɢɪɚɫɩɚɧɧɵԙ ɚʆɵɪɵʆ ԕɚɥɞɵɪɵʆ ԕԥɫɢɣɟɬɢɟɫɤɢɲɟ ɬԥʆɢɩɥɟɪɝɟ ɛɟɥɝɢɥɢ ɛɨɥԑɚɧ ԟԥɦ ɯɚɥɵԕ ɚɪɚɫɵɧɚɟɦɥɟʆ ɫɵɪɥɚɪɵɧ ɟɧ ɠɚɣɞɵɪԑɚɧ� ɏɚɥɵԕ� ɩɟɞɚɝɨɝɢɤɚ�ɫɵɧɞɚ� ɠɚɫɥɚɪԑɚ� ɦɟɞɢɰɢɧɚɥɵԕ� ɛɢɥɢɦ�ɬԥɠɢɪɢɣɛɟɥɟɪɢɧ��ԕԥɥɢɩɥɟɫɬɢɪɢʆɞɟ�� ɟɦɥɟʆɞɟ� ԥɞɪɚɫɩɚɧɧɵԙ� ɠɟɪ� ԛɫɬɢ�ɛԧɥɢɦɢɧɟɧ� ɬɚɹɪɥɚɧԑɚɧ� ԕɚɣɧɚɬɩɚ� ɯɚɥԕɵɦɵɡ� ɚɪɚɫɵɧɞɚ�ɭɲɵɪɚɫɚɬɭԑɵɧ� ԕɚɥɬɵɪɚɬɩɚ�� ɬɭɬԕɚɧɚԕ�� ɭɣԕɵɫɵɡɥɵԕ��ɚɹɡɥɚʆ� ԟԥɦ� ɛɚɫԕɚ ɞɚ� ɤԧɩɥɟɝɟɧ� ɤɟɫɟɥɥɢɤɥɟɪɞɟ��ɬɵɧɵɲɥɚɧɞɵɪɵʆɲɵ�� ɭɣɵԕɥɚɬɵʆɲɵ� ԟԥɦ� ɚʆɵɪɵʆ�ԕɚɥɞɵɪɵʆɲɵ� ɫɵɩɚɬɵɧɞɚ� ԕɨɥɥɚɧɵɥԑɚɧ�� � ɀԥɧɟ�ԥɞɢɪɚɫɩɚɧɧɚɧ� ԕɚɣɧɚɬɵɥԑɚɧ� ԕɚɣɧɚɬɩɚ� ԟԥɪ� ɬԛɪɥɢ� ɬɟɪɢ�ɤɟɫɟɥɥɢɤɥɟɪɢɧɟ� ɟɦ� ɫɵɩɚɬɵɧɞɚ� ɞɚ� ɢɫɥɟɬɢɥɟɞɢ��ԥɞɪɚɫɩɚɧɧɵԙ� ɩɚԕɚɥɵɧɚɧ� ɬɚɹɪɥɚɧԑɚɧ� ԕɚɣɧɚɬɩɚ�ɬɟɪɥɟɬɢʆɲɚ� ԟԥɦ� ɛԛɣɪɟɤ� ɲɚɦɚɥɥɚԑɚɧɞɚ� ɫɢɞɢɤ� ɛԧɥɢɩ�ɲɵԑɚɪɵʆɲɵ�ԕԥɫɢɣɟɬɤɟ�ɞɟ�ɢɣɟ�>�@��ɋɨɧɞɚɣ ɚԕ� ɯɚɥɵԕ ɬԥɠɢɪɢɣɛɟɫɢɧɞɟ ɞɟɦԕɵɫɩɚ ԟԥɦ ɞɟɦɚɥɵʆ ɠɨɥɥɚɪɵ ɤɟɫɥɥɢɤɥɟɪɢɧɞɟ ɹԑɧɵɣ ɞɟɦ ɚɥɵʆԕɵɣɵɧɥɚɫԕɚɧ ʆɚԕɵɬɥɚɪɞɚ ԥɞɪɚɫɩɚɧɧɵԙ ɬɭɯɵɦɵɧɚɧ ɛɢɪɚɫ ԕɚɫɵԕ ԟԥɦ ɡɵԑɵɪ ɬɭɯɵɦɵɧɚɧ ɛɢɪ ɚɫ ԕɚɫɵԕ ɚɥɵɩԕɚɣɧɚɬɩɚ ɬɚɹɪɥɚԑɚɧ ԟԥɦ ɤɟɫɟɥɥɢɤɟ ɲɚɥɵɧԑɚɧ ɯɵɥԕɵɦɵɡɯɚɥɵԕ ɦɟɞɢɰɢɧɚɫɵɧɞɚ ɲɵɩɚ ɪɟɬɢɧɞɟ ɩɚɣɞɚɥɚɧɵɩɤɟɥɝɟɧ�ɏɚɥɵԕ ɦɟɞɢɰɢɧɚɫɵɧɞɚ ԥɞɪɚɫɩɚɧɧɵԙ ԕɭɪԑɚɬɵɥԑɚɧ
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ɛԧɥɢɦɥɟɪɢɧɟɧ ɲɟɪɛɟɬ ɬɚɹɪɥɚɧɵɩ ɢɲɢɥɫɟ ɧɟɜɪɚɫɬɟɧɢɹ�ɬɭɬԕɚɧɚԕ ɤɟɫɟɥɥɢɤɥɟɪɢ� ɚɫԕɚɡɚɧ ɢɲɟɤ ɤɟɫɟɥɥɢɤɥɟɪɢ�ɛɚʆɵɪ ɤɟɫɟɥɥɢɤɥɟɪɢɧ ɟɦɥɟɧɝɟɧ� Ԥɞɢɪɚɫɩɚɧԧɫɢɦɥɢɝɢɧɢԙ ɛɭɥ ɲɵɩɚɥɵ ԕԥɫɢɣɟɬɥɟɪɢ ɛɨɣɵɧɲɚɦɚԑɥɵʆɦɚɬɥɚɪ ©Ⱥɜɟɫɬɨª ɤɢɬɚɛɵɧɞɚ ɞɚ ɠɚɡɵɩԕɚɥɞɵɪɵɥԑɚɧ� ɏɚɥԕɵɦɵɡ ɟɪɬɟ ɡɚɦɚɧɥɚɪɞɚɧ ɛɟɪɥɢɚɪɧɚʆɥɵ ɠɨɥ ɦɟɧɟɧ ɚɥɵɧԑɚɧ ԥɞɢɪɚɫɩɚɧ ɫɦɨɥɚɫɵɧɵԙɟɦɥɢɤ ԕԥɫɢɣɟɬɢ ɛɚɪ ɟɤɟɧɥɢɝɢɧ ɛɢɥɢɩ ɤɟɥɝɟɧ ԟԥɦɤԧɩɥɟɝɟɧ ɤɟɫɟɥɥɢɤɥɟɪɞɢ ɬԥɛɢɣɢɣ ɠɨɥ ɦɟɧɟɧ ɟɦɥɟɣɚɥԑɚɧ� Ⱥɞɚɦɥɚɪ ԧɫɢɪɢɥɢɩ ɚɬɵɪԑɚɧ ԧɫɢɦɥɢɤ ԛɫɬɢɧɟɬɟɫɢɤɲɟɥɟɪɢ ɛɚɪ ɛɨɥԑɚɧ ɬɚɛɚԕ ɹɦɚɫɚ ԕɚɡɚɧ ɠɚʆɵɩԕɨɣɵɥɚɞɵ� Ԧɫɢɦɥɢɤ ԧɫɢʆɢɧ ɞɚʆɚɦ ɟɬɬɢɪɢɩ� ɠɚɛɵɥԑɚɧɵɞɵɫԕɚ ɫɦɨɥɚɥɚɪ ɨɬɵɪɚɞɵ� Ԕɵɪɵɩ ɚɥɵɧԑɚɧ ɫɦɨɥɚɥɚɪԟԥɪ ɬԛɪɥɢ ɤɟɫɟɥɥɢɤɥɟɪɞɢ ɟɦɥɟʆɞɟ ɠԛɞԥ ɤԛɲɥɢ ɬԥɫɢɪɝɟɢɣɟ ɞɟɝɟɧ ɦɚԑɥɵʆɦɚɬɥɚɪ ɛɚɪ�ɏɚɥɵԕ ɬԥɠɪɢɣɛɟɫɢɧɞɟ ɲɚɦɚ ɦɟɧɟɧ ��� ɝɪ ԥɞɪɚɫɩɚɧ�� ɥɢɬɪ ɫɭʆɞɚ ɠɚɛɵԕ ɵɞɵɫɬɚ ����� ɦɢɧɭɬ ԕɚɣɧɚɬɵɥɵɩ�� ɫɚɚɬ ɬɵɧɞɵɪɵɩ ԕɨɣɵɩ ɫԛɡɢɥɟɞɢ� Ʉԛɧ ɚɪɚ �� ɤԛɧɞɚʆɚɦɵɧɞɚ ����� ɦɢɧɭɬɬɚɧ ������ɋ ɫɭʆԑɚ ԥɞɪɚɫɩɚɧɫɭɣɵԕɥɵԑɵ ԕɨɫɵɥɵɩ ɲɨɦɵɥɫɚ ɬɟɪɢ ɤɟɫɟɥɥɢɤɥɟɪɢ�ɪɟɜɦɚɬɢɡɦ� ɡɚɬ ɚɥɦɚɫɵʆ ɛɭɡɵɥԑɚɧ ԟɚɥɚɬɥɚɪɞɵ ɟɦɥɟʆɞɟɯɚɥɵԕ ɩɟɞɚɝɨɝɢɤɚɫɵɧɞɚ ɯɚɥԕɵɦɵɡ ɚɪɚɫɵɧɞɚ ɬɭʆɪɵɧԥɬɢɣɠɟ ɛɟɪɝɟɧ� ɏɚɥԕɵɦɵɡ ԥɞɢɪɚɫɩɚɧ ԧɫɢɦɥɢɝɢɧɬԛɬɟɬɢʆ ɚɪԕɚɥɵ ɥԥԙ� ԕɵɡɚɦɵԕ� ɛɟɡɝɟɤ ɤɟɫɟɥɥɢɤɥɟɪɢɧɟɦɥɟʆɞɟ ɞɭɪɵɫ ɩɚɣɞɚɥɚɧɚ ɚɥԑɚɧ� Ʉɟɫɟɥ ɚɞɚɦɥɚɪ ɠɚɬԕɚɧɯɚɧɚɥɚɪԑɚ ɞɟɡɢɧɮɟɤɰɢɹɥɚʆ ɦɚԕɫɟɬɢɧɞɟɞɟ ԥɞɢɪɚɫɩɚɧɬԛɬɟɬɢɥɝɟɧ ԟԥɦ ԟԥɡɢɪɝɢ ʆɚԕɵɬɬɚ ɞɚ ɯɚɥԕɵɦɵɡ ɚɪɚɫɵɧɞɚɤɟԙ ɬɚɪԕɚɥԑɚɧ ɭɫɵɥɥɚɪɞɚɧ ɛɢɪɢ ɫɵɩɚɬɵɧɞɚ ԕɨɥɥɚɧɵɥɵɩɤɟɥɢɧɛɟɤɬɟ� ɏɚɥԕɵɦɵɡ ɚɪɚɫɵɧɞɚ ɟɫɤɢ ɡɚɦɚɧɥɚɪɞɚɧɛɟɪɥɢ ɠԥɧɟ ɞɟ ԥɞɢɪɚɫɩɚɧɧɵԙ ԟԥɡɢɪɝɟ ɲɟɤɟɦ ɫɚԕɥɚɧɵɩɤɟɥɢɧɝɟɧ ɟɦɥɢɤ ԕԥɫɢɣɟɬɥɟɪɢɧɟɧ ɛɢɪɢ ԟԥɦɥɟɞɚɪԟɚɹɥɞɵԙ ɬɭʆɵʆ ɚɥɞɵɧɧɚɧ ԥɞɢɪɚɫɩɚɧ ɬԛɬɟɬɢʆ ԕԥɫɢɣɟɬɢ

ɛɭɧɵԙ ɬɢɣɤɚɪԑɵ ɫɟɛɟɛɢ ԥɞɢɪɚɫɩɚɧɧɵԙ ԕɭɪɚɦɵɧɞɚԑɵɚɥɤɚɥɨɢɞɥɚɪɞɵԙ ɟɦɥɢɤ ɲɵɩɚɫɵ ɟɫɚɩɥɚɧɚɞɵ >�@�Ⱥɣɵɪɵɦ ԟɚɥɚɬɥɚɪɞɚ ɤɟԙ ɠɚɣɥɚʆɥɚɪɞɚ ԥɞɢɪɚɫɩɚɧɧɵԙɤԧɛɟɣɢʆɢ ɧԥɬɢɣɠɟɫɢɧɞɟ ɠɚɣɥɚʆɞɚԑɵ ԧɫɢɦɥɢɤɥɟɪɞɢԙɤɟɦɟɣɢɩ ɤɟɬɢʆɢ ɝԛɡɟɬɢɥɟɞɢ� ɛɭɧɵԙ ɬɢɣɤɚɪԑɵ ɫɟɛɟɛɢɛɭɥ ɠɟɪɥɟɪɞɟ ɚɞɪɚɫɩɚɧɧɵԙ ԧɫɢʆɢ ɧԥɬɢɣɠɟɫɢɧɞɟɬɨɩɵɪɚԕɬɚԑɵ ԕɭɪɚɦɵ ԧɡɝɟɪɢɩ ɛɚɪɵʆɵ ԥɞɢɪɚɫɩɚɧɧɵԙɫɨɥ ɠɟɪɞɟ ԕɚɥɵɩ ɠɚʆɵɧ ԕɚɪ ɫɭʆɥɚɪɵ ɦɟɧɟɧ ɬɨɩɵɪɚԕԕɚɫɢԙɢɩ ɛɚɪɵʆɵ ɧԥɬɢɣɠɟɫɢɧɞɟ ɛɨɥɵʆɵ ɦԛɦɤɢɧ� Ȼɭɥɚɪɬɨɥɵԕ ɬԛɪɞɟ ԥɞɢɪɚɫɩɚɧɞɚ ԕɚɧɞɚɣ ɞɚ ɛɢɪ ɬԥɫɢɪ ɟɬɢʆɲɢɤԛɲɥɟɪ ɛɚɪ ɟɤɟɧɥɢɝɢɧ ɤԧɪɫɟɬɟɞɢ� ɍɫɵ ɤԛɲɥɟɪɞɢ ɯɚɥɵԕɩɟɞɚɝɨɝɢɤɚɫɵɧɞɚ ɠɚɫɥɚɪɞɵԙ ɟɦɥɢɤ ɛɢɥɢɦɥɟɪɞɢɢɣɟɥɟʆɢɧɞɟ ɬԥɫɢɪɢ ɦɨɥ ɟɤɟɧɥɢɝɢɧ ɞԥɥɢɥɥɟɩ ɬɭɪɚɬɭԑɵɧԕɭɛɵɥɵɫɥɚɪɞɵԙ ɛɢɪɢ ɟɫɚɩɥɚɧɚɞɵ�Ⱥɛɭ� Ⱥɥɢ� ɂɛɧ� ɋɢɧɨ� ԥɞɢɪɚɫɩɚɧɞɵ� ɛɭʆɵɧɥɚɪ�ɚʆɵɪɵԑɚɧɵɧɞɚ� ԟԥɦ� ɧɟɪɜ� ɫɢɫɬɟɦɚɫɵ� ɚɹɡɥɚԑɚɧɞɚ��ɚʆɪɵʆɞɵ� ԕɚɥɞɵɪɵʆɲɵ� ɞԥɪɢ� ɫɵɩɚɬɵɧɞɚ� ɩɚɣɞɚɥɚɧԑɚɧ��Ȼɭɧɵԙ� ɭɲɵɧ� ɚʆɵɪԑɚɧ� ɠɟɪɝɟ� ԥɞɪɫɚɩɚɧɧɵԙ� ɠɟɪ� ԛɫɬɢ�ɛԧɥɢɦɢɧ� ɟɡɢɩ� ɛɚɣɥɚʆԑɚ� ɭɫɵɧɵɫ� ɟɬɤɟɧ�� ɏɚɥɵԕ�ɦɟɞɢɰɢɧɚɫɵɧɞɚ� ԥɞɪɚɫɩɚɧɧɵԙ� ɠɟɪ� ԛɫɬɢ� ɛԧɥɢɦɢɧɟɧ�ɬɚɹɪɥɚɧԑɚɧ��ԕɚɣɧɚɬɩɚ�ԕɨɬɵɪ�ԟԥɦ�ɛɚɫԕɚ�ɬɟɪɢ�ɤɟɫɟɥɥɢɥɢɤ�ɥɟɪɢɧ�ɟɦɥɟʆɞɟ��ɠԥɧɟ ɞɟ�ɛɟɡɝɟɤ�� ɬɭɬԕɚɧɚԕ�� ɭɣԕɵɫɵɡɥɵԕ��ɲɚɦɚɥɥɚʆ� ԟԥɦ� ɬɚԑɵ� ɛɚɫԕɚ� ɤɟɫɟɥɢɥɢɤɥɟɪɞɢ� ɟɦɥɟʆɞɟ�ɢɫɥɟɬɢɥɟɞɢ�� Ɍɭԕɵɦɵɧɚɧ� ɬɚɹɪɥɚɧԑɚɧ� ԕɚɣɧɚɬɩɚ� ɡɵԑɵɪ�ɬɭԕɵɦɵɧɵԙ� ԕɚɣɧɚɬɩɚɫɵ� ɦɟɧɟɧ� ɛɢɪɝɟ� ɞɟɦԕɵɫɩɚ�� ɞɟɦ�ɚɥɵʆɞɵԙ� ԕɵɣɵɧɥɚɫԕɚɧɥɚɪɵɧɞɚ�� ԕɵɡɵɥ� ɛɭɪɵɲ� ɬɭɯɵɦɵ�ɦɟɧɟɧ� ԕɚɣɧɚɬɩɚɫɵ� ɡɵɹɧɥɚɧԑɚɧ� ԟɚɥɥɚɪɞɵ� ɟɦɥɟʆɞɟ�ɩɚɣɞɚɥɚɧɵɥԑɚɧ�� Ԥɞɢɪɚɫɩɚɧ� ɤԛɣɞɢɪɢɥɢɩ� ɛɚɫ� ɚʆɵɪԑɚɧɞɚ�ɢɣɢɫɤɟɥɟɬɢɥɝɟɧ�� Ԟԥɡɢɪɝɢ� ʆɚԕɵɬɬɚ� ɦɟɞɢɰɢɧɚ� ɢɥɢɦɢɧɞɟ�ԥɞɢɪɚɫɩɚɧɧɵԙ� ɞԥɪɢɥɢɤ� ɩɪɟɩɚɪɚɬɵ� ɞɟɡɨɤɫɢɩɟɝɚɧɢɧ�ɝɢɞɪɨɯɥɨɪɢɞ� ɢɫɥɟɬɢɥɟɞɢ�� Ɇɨɧɨɧɟɜɪɢɬ�� ɧɟɜɪɢɬ�� ɩɨɥɢ�ɧɟɜɪɢɬ�ɤɟɫɟɥɢɥɢɤɥɟɪɢɧ�ɟɦɥɟʆɞɟ�ɲɵɩɚɥɵ�ԕԥɫɢɣɟɬɢ�ɛɚɪ��Ԥɞɟɛɢɹɬɥɚɪ����Ⱥɥɞɚɲɟɜ�Ⱥ���Ԥɥɢɦɯɚɧɨɜ�ɀ��©Ԕɚɡɚԕɬɵԙ�ɯɚɥɵԕ�ɦɟɞɢɰɢɧɚɫɵɧɵԙ�ԕɭɩɢɹɫɵª��±Ⱥɥɦɚɬɚ��©Ԕɚɡɚԕɫɬɚɧª��������� Ʉɭɪɦɭɤɨɜ Ⱥ�Ƚ�� Ȼɟɥɨɥɢɩɨɜ ɂ�ȼ� Ⱦɢɤɨɪɚɫɬɭɳɢɟ ɥɟɤɚɪɫɬɜɟɧɧɵɟ ɪɚɫɬɟɧɢɹ ɍɡɛɟɤɢɫɬɚɧɚ� �Ɍ�� ³(;75(080 35(66´� ������� ɏɨɥɦɚɬɨɜ ɏ�ɏ�� Ԕɨɫɢɦɨɜ Ⱥ�ɂ� Ɋɭɫɱɚ�ɥɚɬɢɧɱɚ�ʆɡɛɟɤɱɚ ɞɨɪɢɜɨɪ ʆɫɢɦɥɢɤɥɚɪ ɥɭԑɚɬɢ� �Ɍ�� ɂɛɧɋɢɧɨ� ����� ɊȿɁɘɆȿɆɚԕɨɥɚɞɚ�ɺɲɥɚɪɝɚ�ɢɫɢɪɢԕ�ʆɫɢɦɥɢɝɢɧɢɧɝ�ɞɚɜɨ�ɯɭɫɭɫɢɹɬɥɚɪɢɧɢ�ʆɪɝɚɬɢɲ�ɜɚ�ɷɦɥɚɲ�ɬɚɠɪɢɛɚɥɚɪɢ ɯɭɫɭɫɢɞɚ ɫʆɡ�ɛɨɪɚɞɢ��ɊȿɁɘɆȿȼ�ɫɬɚɬɶɟ�ɞɚɺɬɫɹ�ɩɨɞɪɨɛɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɨ�ɥɟɱɟɛɧɵɯ ɫɜɨɣɫɬɜɚɯ ɪɚɫɬɟɧɢɹ� ɝɚɪɦɨɥɵ��ɢɡɞɚɜɧɚ�ɩɪɢɦɟɧɹɟɦɨɣ�ɜ�ɧɚɪɨɞɧɨɣ�ɦɟɞɢɰɢɧɟȽɚɪɦɨɥɚ�ɲɢɪɨɤɨ�ɩɪɢɦɟɧɹɟɬɫɹ�ɞɥɹ�ɥɟɱɟɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ� 6800$5<7KH�DUWLFOH�FRQWDLQV�WKRURXJK�LQIRUPDWLRQ�DERXW�PHGLFLQDO�SURSHUWLHV�RI�SODQW�3HJDQXP�KDUPDOD�WKDW�KDV�EHHQ�XVHG�LQ�IRON�PHGLFLQH�IRU�D�ORQJ�WLPH�+DUPROD�LV�ZLGHO\�XVHG�IRU�WUHDWLQJ�GLIIHUHQW�GLVHDVHV�
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ɀԥԟԥɧɧɢԙ ɪɚʆɚɠɥɚɧԑɚɧ ɦԥɦɥɟɤɟɬɥɟɪɢɧɞɟ ɬԥɥɢɦ�ɬԥɪɛɢɹ ɠɭɦɵɫɥɚɪɵ ɠɨɥԑɚ ԕɨɣɵɥɵʆɵ�� ɦɟɤɬɟɩɥɟɪɞɟԥɦɟɥɝɟ ɚɫɵɪɵɥɚɬɭԑɵɧɵɧ ԛɣɪɟɧɢʆ ɚɪԕɚɥɵ ɛɢɡ ԑԥɪɟɡɫɢɡɪɟɫɩɭɛɥɢɤɚɦɵɡɞɵԙ ɦɢɥɥɢɣ ɬԥɥɢɦ ɫɢɫɬɟɦɚɥɚɪɵɧɠɚԙɚɞɚɧ ɲԧɥɤɟɦɥɟɫɬɢɪɢʆɞɢ�� ɬԥɥɢɦ�ɬԥɪɛɢɹɞɚ ɦɟɤɬɟɩɠɭɦɵɫɵɧ ɲԧɥɤɟɦɥɟɫɬɢɪɢʆɞɟ ɟɫɤɢɪɢɩ�� ɝԧɧɟɪɢɩ ԕɚɥԑɚɧ��ԧɡ ԥԟɦɢɣɟɬɢɧ ɠɨԑɚɥɬɵɩ ɛɚɪɚɬɵɪԑɚɧ ɢɫɤɟɪɥɢɤ ɮɨɪɦɚɥɚ�ɪɵ ԟԥɦ ɭɫɵɥɥɚɪɵɧɚɧ ɬɟɡɢɪɟɤ ʆɚɡ ɤɟɲɢʆ��ɨɧɵ ɦԛɧԥɫɢɩɬԥɪɢɡɞɟ ɠɚԙɚɥɚʆɞɚ ԕɨɫɵɦɲɚ ɛɚɣ ɞԥɪɟɤɥɟɪɝɟ ɞɟ ɢɣɟ ɛɨ�ɥɵʆɵɦɵɡ ɲԥɪɬ��Ⱥɬɚɩ ԧɬɫɟɤ�� ԟԥɡɢɪɝɢ ɡɚɦɚɧ ɛɢɥɢɦɥɟɧ�ɞɢɪɢʆ ɫɢɫɬɟɦɚɫɵɧɞɚ ɦԥɦɥɟɤɟɬ ԟԥɦ ɠԥɦɢɣɟɬ ɬɚɥɚɛɵ ԟԥɦɦԥɩɥɟɪɢɧ ɫԥʆɥɟɥɟɧɞɢɪɢɩ ɬɭɪɵʆɵ ɡԥɪԛɪ�ɂɥɢɦ ԟԥɦ ɬɟɯɧɢɤɚɧɵԙ ɪɚʆɚɠɥɚɧɵʆɵ ɠɚԙɚ ɬɟɯɧɨɥɨ�ɝɢɹɥɵԕ ɪɟɜɨɥɸɰɢɹ ɲɚɪɚɹɬɵɧɞɚ ɠɟɬɢɫɤɟɧɥɢɤɥɟɪɝɟ ɢɣɟɢɫɤɟɪɥɢɤ ɤԧɪɫɟɬɟ ɚɥɚɬɭԑɵɧɞɚɣ ɠԥɦɢɣɟɬ ɚԑɡɚɥɚɪɵɧ ɠɟ�ɬɢɥɢɫɬɢɪɢɩ ɛɟɪɢʆ��ɠɚɫ ɚʆɥɚɞɬɵ ɤԥɫɢɩ�ԧɧɟɪɝɟ ɛɚԑɞɚɪɥɚʆԟԥɦ ɞɟ ɨɪɬɚ ɬԥɥɢɦɧɢԙ ɤԧɩ ɜɚɪɢɚɧɬɥɵ ԛɲɢɧɲɢɛɚɫԕɵɲɵɧ ɟɧ ɠɚɣɞɵɪɵʆ ɬԥɥɢɦ�ɬԥɪɛɢɹ ɛɟɪɢʆɞɟ ɟԙ ɚɥ�ɞɵԙԑɵ ɩɟɞɚɝɨɝɢɤɚɥɵԕ ԕɭɪɚɥɥɚɪɞɵ ԕɨɥɥɚɧɵʆ�� ɬԥɥɢɦɞɟɠɚԙɚ ɢɞɟɹɥɚɪɞɵ ɚɥԑɚ ɫԛɪɢʆɲɢ ԟԥɦ ɞԧɪɟɬɢʆɲɢɥɢɤɤɟ ɤɟԙɠɨɥ ɚɲɵʆ ɨɧɵԙ ɟԙ ɦɚԕɭɥ ɫɢɫɬɟɦɚɥɚɪɵɧ ɠɚɪɚɬɵʆ ɤɢɛɢɠԥԟԥɧ ɬԥɠɢɪɢɣɛɟɥɟɪɢɧ ԛɣɪɟɧɢʆ ɦɚԕɫɟɬɤɟ ɦɭʆɚɩɵԕ

ɛɨɥɚɞɵ�Ȼԛɝɢɧɝɢ ɤԛɧɞɟ ɤɟԙ ɤԧɥɟɦɞɟɝɢ ɪɟɮɨɪɦɚɥɚɪɞɵ ԧɡ ɛɚ�ɫɵɧɚɧ ɤɟɲɢɪɢɩ ɚɬɵɪԑɚɧ ɛɢɡɢԙ ɫɢɫɬɟɦɚɦɵɡ ɭɲɵɧ ɛɭɥԛɥɤɟɧ ԥɯɦɢɣɟɬɤɟ ɢɣɟ��Ʉɟɣɢɧɝɢ ɠɵɥɥɚɪɞɚ ɠԥԟԥɧ ɬԥɥɢɦɢɛɨɣɵɧɲɚ ɛɢɪ ԕɚɧɲɚ ɢɥɢɦɢɣ ɦɚԕɚɥɚɥɚɪ�� ɫɟɦɢɧɚɪɥɚɪ��ɭɲɵɪɚɫɵʆɥɚɪ ԧɬɤɟɪɢɥɞɢ�� Ȼɭɧɵ ɛɢɡɢԙ ɬԥɥɢɦ ɫɢɫɬɟɦɚ�ɦɵɡ ɞɚ ɲɟɬ ɟɥɥɟɪɞɟ ɨԕɵʆ�ɬԥɪɛɢɹ ɠɭɦɵɫɥɚɪɵɧɵԙ ɠɨɥԑɚԕɨɣɵɥɵʆɵɧɚ ɢɬɢɛɚɪ ԟԥɦ ԕɵɡɵԑɵʆɲɵɥɵԕɬɵԙ ɚɪɬɵɩɛɚɪɚɬɵɪԑɚɧɥɵԑɵ ɦɟɧɟɧ ɞԥɥɢɥɥɟɣɦɢɡ��Ȼɢɥɢɦɥɟɧɞɢɪɢʆ ɫɢɫɬɟɦɚɫɵɧ ɪɚʆɚɠɥɚɧɞɵɪɵʆɞɵԙ©Ɇɢɥɥɢɣ ɞԥɫɬԛɪɢª� ɛɢɥɢɦɥɟɧɞɢɪɢʆɞɟɝɢ ɤɪɢɡɢɫɠɚԑɞɚɣɵɧ ɠɨԕ ɟɬɢʆ ɭɲɵɧ ԟԥɦ ɞɟ ɪɚʆɚɠɥɚɧɵʆԑɚ��ɠԥԟԥɧɰɜɢɥɢɡɚɰɢɹɫɵɧɞɚ ɚɞɚɦɝɟɪɲɢɥɢɤɥɢ ɛɨɥɵʆԑɚ ɝɭɦɚɧɢɫɬ�ɥɢɤ ɢɞɟɹɥɚɪɞɵ ɬɟɪɟԙ ɫɢԙɞɢɪɢʆɝɟ ɛɚԑɞɚɪɥɚɧԑɚɧ Ԧɡɛɟɤ�ɫɬɚɧɧɵԙ ɠɚԙɚ ɬԥɥɢɦ ɢɞɟɹɫɵɧ ԕԥɥɢɩɥɟɫɬɢɪɢʆ ԟԥɦ ԥɦɟɥ�ɝɟ ɚɫɵɪɵʆɞɚԑɵ ɠɟɬɟɤɲɢɥɢɝɢɧɟ ԕɚɪɚɬɵɥԑɚɧ�ɉɪɟɡɢɞɟɧɬɢɦɢɡ ɛɭɧɞɚ ɛɢɥɢɦɥɟɧɞɢɪɢʆ ɫɢɫɬɟɦɚɫɵ�ɧɵԙ ɭɡɚԕ ɦԛɞɞɟɬɥɢ ɤɟɥɟɲɟɝɢɧ ɨɣɥɚԑɚɧ ԟɚɥɞɚ ɬԧɦɟɧɞɟɝɢɷɥɟɦɟɧɬɥɟɪɝɟ ɞɟ ɢɬɢɛɚɪ ԕɚɪɚɬɵʆ ɥɚɡɵɦ ɟɤɟɧɥɢɝɢɧ ɚɬɚɩɤԧɪɫɟɬɬɢ����Ԧɡɛɟɤɫɬɚɧ ɯɚɥԕɵ ɫɚɧɵɧɵԙ ɠɚɫ ԧɡɝɟɲɟɥɢɝɢɧɟ ɢɬɢ�ɛɚɪ ɛɟɪɢʆ�


