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ȅȡȝȞȡț�ǻ� Ȃ�

ǼǯȼǾȁǻȀȁǰǮǻǻȍ�ǲǼȄǥǹȊǻǼǿȀǥ�ǰǶǸǼǾǶǿȀǮǻǻȍ�=80%$
ȁ�ȂǥǵǶȅǻǼǺȁ�ǰǶȃǼǰǮǻǻǥ�ǿȀȁǲǳǻȀǿȊǸǼǦ�ǺǼǹǼǲǥ�

ǰ�ȁǺǼǰǮȃ�ȂǮǸȁǹȊȀǮȀǶǰǻǶȃ�ǵǮǻȍȀȊ

ɍ�ɫɬɚɬɬɿ�ɡɪɨɛɥɟɧɨ�ɚɧɚɥɿɡ�ɫɭɱɚɫɧɨɝɨ�ɫɬɚɧɭ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɩɪɨɝɪɚɦɢ�=80%$�)LWQHVV�ɭ�
ɮɿɡɢɱɧɨɦɭ� ɜɢɯɨɜɚɧɧɿ� ɫɬɭɞɟɧɬɫɶɤɨʀ� ɦɨɥɨɞɿ�� ɉɨɞɚɧɨ� ɤɨɪɨɬɤɿ� ɜɿɞɨɦɨɫɬɿ� ɩɪɨ� ɿɫɬɨɪɿɸ�
ɜɢɧɢɤɧɟɧɧɹ� ɬɚ� ɪɨɡɜɢɬɨɤ� =80%$� )LWQHVV�� ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ� ɜɢɤɨɪɢɫɬɚɧɧɹ� =80%$� )LWQHVV� ɭ�
ɫɜɿɬɨɜɢɯ�ɩɪɚɤɬɢɤɚɯ��ȼɫɬɚɧɨɜɥɟɧɨ��ɳɨ�ɛɚɡɨɜɟ�ɬɪɟɧɭɜɚɧɧɹ�ɫɤɥɚɞɚɽɬɶɫɹ�ɡ���ɛɥɨɤɿɜ����ɛɥɨɤ� ±
ɪɨɡɦɢɧɤɚ��ɪɨɡɿɝɪɿɜ�ɦ¶ɹɡɿɜ� ɿ� ɫɬɪɟɬɱɢɧɝ� ��ɛɥɨɤ�± ɧɚɜɱɚɧɧɹ�ɬɚɧɰɸɜɚɥɶɧɢɦ�ɟɥɟɦɟɧɬɚɦ� ��ɛɥɨɤ�±
ɬɚɧɰɸɜɚɥɶɧɚ�� ɚɤɬɢɜɧɚ� ɱɚɫɬɢɧɚ� ɬɪɟɧɭɜɚɧɧɹ� �� ɛɥRɤ� ± ɪɨɡɫɥɚɛɥɟɧɧɹ� ɦ¶ɹɡɿɜ� ɿ� ɫɬɪɟɬɱɢɧɝ��
Ƚɨɥɨɜɧɢɦ� ɦɨɬɢɜɭɸɱɢɦ� ɿ� ɜɢɡɧɚɱɚɥɶɧɢɦ� ɮɚɤɬɨɪɨɦ� ɭɫɩɿɲɧɨɫɬɿ� ɩɪɨɝɪɚɦɢ� ɽ� ɩɫɢɯɨɥɨɝɿɱɧɿ�
ɨɫɨɛɥɢɜɨɫɬɿ� =80%$� ± ɜɢɫɨɤɚ� ɩɨɡɢɬɢɜɧɚ� ɟɦɨɰɿɣɧɿɫɬɶ� ɡɚɧɹɬɶ�� ɡɚɩɚɥɶɧɚ� ɦɭɡɢɤɚ��
ɞɨɫɬɭɩɧɿɫɬɶ� ɪɭɯɿɜ��Ɉɫɤɿɥɶɤɢ� ɞɥɹ� ɫɭɱɚɫɧɢɯ� ɫɬɭɞɟɧɬɿɜ� ɜɢɡɧɚɱɚɥɶɧɨɸ� ɭɦɨɜɨɸ� ɜɢɛɨɪɭ�ɮɨɪɦɢ�
ɡɚɧɹɬɶ�ɡ�ɮɿɡɢɱɧɨʀ�ɤɭɥɶɬɭɪɢ�ɭ�ɡɚɤɥɚɞɚɯ�ɜɢɳɨʀ�ɨɫɜɿɬɢ�ɽ�ɩɪɢɜɚɛɥɢɜɿɫɬɶ�ɩɪɨɝɪɚɦɢ��ʀʀ�ɧɨɜɢɡɧɚ��
ɟɦɨɰɿɣɧɿɫɬɶ�ɿ�ɩɨɩɭɥɹɪɧɿɫɬɶ��ɬɨ�ɚɧɚɥɿɡ�ɫɬɚɧɭ�ɞɨɫɥɿɞɠɭɜɚɧɨʀ�ɩɪɨɛɥɟɦɢ�ɞɨɜɨɞɢɬɶ�ɞɨɰɿɥɶɧɿɫɬɶ�
ɜɢɤɨɪɢɫɬɚɧɧɹ� ɩɪɨɝɪɚɦɢ� =80%$� )LWQHVV� ɭ ɫɢɫɬɟɦɿ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɫɬɭɞɟɧɬɫɶɤɨʀ�
ɦɨɥɨɞɿ�ɜ�ɭɦɨɜɚɯ�ɮɚɤɭɥɶɬɚɬɢɜɧɢɯ�ɡɚɧɹɬɶ��

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� =XPEɚ��ɮɿɡɢɱɧɟ�ɜɢɯɨɜɚɧɧɹ��ɫɬɭɞɟɧɬɢ��ɮɿɬɧɟɫ�ɩɪɨɝɪɚɦɚ�

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɢ�� ȼ� ɭɦɨɜɚɯ� ɪɟɮɨɪɦɭɜɚɧɧɹ� ɜɿɬɱɢɡɧɹɧɨʀ� ɫɢɫɬɟɦɢ� ɜɢɳɨʀ� ɨɫɜɿɬɢ� ɩɪɨɛɥɟɦɚ�
ɭɞɨɫɤɨɧɚɥɟɧɧɹ�ɫɢɫɬɟɦɢ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɫɬɭɞɟɧɬɿɜ�ɡɚɥɢɲɚɽɬɶɫɹ�ɜɿɞɤɪɢɬɨɸ��ɐɟ�ɩɨɜ¶ɹɡɚɧɨ�ɧɟ�ɬɿɥɶɤɢ�ɡɿ�
ɫɬɪɚɬɟɝɿɱɧɢɦ�ɡɚɜɞɚɧɧɹɦ�ɩɨɤɪɚɳɟɧɧɹ�ɹɤɨɫɬɿ�ɨɫɜɿɬɢ��ɚɥɟ�ɣ�ɡɿ� ɫɬɚɛɿɥɶɧɨ�ɧɢɡɶɤɢɦɢ�ɩɨɤɚɡɧɢɤɚɦɢ�ɮɿɡɢɱɧɨɝɨ�
ɫɬɚɧɭ� ɬɚ� ɦɨɬɢɜɚɰɿʀ� ɫɬɭɞɟɧɬɿɜ� ɞɨ� ɡɚɧɹɬɶ� ɮɿɡɢɱɧɢɦɢ� ɜɩɪɚɜɚɦɢ�� ɩɿɞɜɢɳɟɧɧɹɦ� ɜɢɦɨɝ ɫɭɫɩɿɥɶɫɬɜɚ� ɞɨ�
ɩɿɞɝɨɬɨɜɤɢ�ɫɭɱɚɫɧɨɝɨ�ɮɚɯɿɜɰɹ�>�@��ɇɚ�ɫɭɱɚɫɧɨɦɭ�ɟɬɚɩɿ�ɪɨɡɜɢɬɤɭ�ɜɢɳɨʀ�ɨɫɜɿɬɢ�ɡɧɚɱɧɟ�ɦɿɫɰɟ�ɩɪɢɞɿɥɹɽɬɶɫɹ�
ɜɩɪɨɜɚɞɠɟɧɧɸ� ɜ� ɨɫɜɿɬɧɿɣ� ɩɪɨɰɟɫ� ɫɭɱɚɫɧɢɯ� ɩɪɨɝɪɚɦ�� ɨɪɿɽɧɬɨɜɚɧɢɯ� ɧɚ� ɩɟɪɫɩɟɤɬɢɜɭ� ɪɨɡɜɢɬɤɭ�
ɧɟɬɪɚɞɢɰɿɣɧɢɯ� ɮɨɪɦ� ɬɚ� ɫɢɫɬɟɦ� ɨɡɞɨɪɨɜɥɟɧɧɹ� >�@�� ɍ� ɡɜ¶ɹɡɤɭ� ɡ� ɜɢɳɟɫɤɚɡɚɧɢɦ�� ɫɬɚɽ� ɨɱɟɜɢɞɧɨɸ� ɩɨɬɪɟɛɚ�
ɜɧɟɫɟɧɧɹ�ɡɦɿɧ�ɞɨ�ɩɪɨɰɟɫɭ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɫɬɭɞɟɧɬɿɜ�± ɜɞɨɫɤɨɧɚɥɟɧɧɹ�ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�ɡɚɫɨɛɚɦɢ�
ɩɨɩɭɥɹɪɧɨɝɨ� ɜɢɞɭ� ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ�� ȼɚɠɥɢɜɢɦ� ɮɚɤɬɨɪɨɦ� ɬɭɬ� ɽ� ɨɛ¶ɽɞɧɚɧɧɹ� ɞɜɨɯ� ɭɦɨɜ� ± ɨɫɨɛɢɫɬɨʀ�
ɡɚɰɿɤɚɜɥɟɧɨɫɬɿ� ɿ� ɜɢɫɨɤɨʀ� ɦɨɬɢɜɚɰɿʀ� ɞɨ� ɡɚɧɹɬɶ� ɮɿɡɢɱɧɨɸ� ɤɭɥɶɬɭɪɨɸ�� ɉɪɨɝɪɚɦɚ� =80%$�)LWQHVV� ± ɰɟ�
ɭɧɿɤɚɥɶɧɚ�ɤɨɦɛɿɧɚɰɿɹ�ɬɚɧɰɸ�ɿ�ɜɩɪɚɜ��ɳɨ�ɩɪɢɜɧɨɫɢɬɶ�ɜɟɫɟɥɨɳɿ�ɜ�ɮɿɬɧɟɫ��Ɂɚɯɨɩɢɜɲɢ�ɫɜɨɽɸ�ɩɨɩɭɥɹɪɧɿɫɬɸ�
ɜɟɫɶ� ɫɜɿɬ�� =XPED� ɜɩɟɜɧɟɧɨ� ɤɪɨɤɭɽ� ɩɨ� ɩɥɚɧɟɬɿ� ɡɚɜɨɣɨɜɭɸɱɢ� ɫɟɪɰɹ� ɥɸɞɟɣ� ɚɛɫɨɥɸɬɧɨ� ɪɿɡɧɨʀ� ɜɿɤɨɜɨʀ�
ɤɚɬɟɝɨɪɿʀ��ɇɟɩɨɜɬɨɪɧɚ�ɚɬɦɨɫɮɟɪɚ�ɜɟɱɿɪɤɢ��ɳɨ�ɩɚɧɭɽ�ɧɚ�=XPED�ɤɥɚɫɚɯ��ɧɿɤɨɝɨ�ɧɟ�ɡɚɥɢɲɢɬɶ�ɛɚɣɞɭɠɢɦ�>�@�

Ⱥɧɚɥɿɡ� ɥɿɬɟɪɚɬɭɪɢ� ɡ� ɩɪɨɛɥɟɦɢ� ɞɨɫɥɿɞɠɟɧɧɹ�� Ⱥɧɚɥɿɡ� ɫɬɚɧɭ� ɡɚɡɧɚɱɟɧɨʀ� ɩɪɨɛɥɟɦɢ� ɫɜɿɞɱɢɬɶ� ɩɪɨ�
ɜɿɞɫɭɬɧɿɫɬɶ� ɜɿɬɱɢɡɧɹɧɢɯ� ʉɪɭɧɬɨɜɧɢɯ� ɞɨɫɥɿɞɠɟɧɶ� ɿ� ɧɚɭɤɨɜɨ� ɨɛʉɪɭɧɬɨɜɚɧɢɯ� ɦɟɬɨɞɢɱɧɢɯ� ɪɨɡɪɨɛɨɤ�
ɜɢɤɨɪɢɫɬɚɧɧɹ�=80%$�)LWQHVV� ɭ�ɮɿɡɢɱɧɨɦɭ� ɜɢɯɨɜɚɧɧɿ� ɫɬɭɞɟɧɬɫɶɤɨʀ�ɦɨɥɨɞɿ��ɇɚɬɨɦɿɫɬɶ�� ɞɚɧɚ� ɩɪɨɝɪɚɦɚ� ɽ�
ɩɨɩɭɥɹɪɧɨɸ�ɿ�ɟɮɟɤɬɢɜɧɨɸ�ɭ�ɡɚɪɭɛɿɠɧɢɯ�ɤɪɚʀɧɚɯ��ɿ�ɧɟ�ɥɢɲɟ�ɫɟɪɟɞ�ɫɬɭɞɟɧɬɿɜ��Ɍɚɤ��3DEOR�$��'RPHQH��+DQQDK�
-�� 0RLU�� (OL]DEHWK� 3XPPHOO� $OODQ� .QR[�� &KULV� (DVWRQ� >���� ��@� ɞɨɜɟɥɢ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ��ɦɢ� ɬɢɠɧɟɜɢɯ�
ɬɪɟɧɭɜɚɧɶ� =80%$�)LWQHVV� ɫɟɪɟɞ� ɫɬɭɞɟɧɬɿɜ�� $O\FLD� )RQJ� <DQ� ɬɚ� ɿɧ�� >�@� ɞɨɫɥɿɞɠɭɜɚɥɢ� ɟɮɟɤɬɢɜɧɿɫɬɶ�
ɬɚɧɰɸɜɚɥɶɧɢɯ� ɮɿɬɧɟɫ� ɩɪɨɝɪɚɦ� ɡɚ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɮɿɡɢɱɧɨɝɨ� ɡɞɨɪɨɜ¶ɹ� ɜ� ɩɨɪɿɜɧɹɧɧɿ� ɡ� ɿɧɲɢɦɢ� ɮɨɪɦɚɦɢ�
ɮɿɡɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ��0DUTXHV (� $��ɬɚ�ɿɧ��>��@�± ɫɟɪɰɟɜɨ�ɫɭɞɢɧɧɿ�ɩɨɬɪɟɛɢ�ɿ�ɬɪɟɧɭɜɚɥɶɧɟ�ɧɚɜɚɧɬɚɠɟɧɧɹ�ɩɿɞ�
ɱɚɫ�ɡɚɧɹɬɬɹ�=XPED���ɭ�ɡɞɨɪɨɜɢɯ�ɞɨɪɨɫɥɢɯ�ɠɿɧɨɤ��$QQH�'HOH[WUDW�ɬɚ� ɿɧ�� >�@�ɜɢɜɱɚɥɢ�ɩɨɬɟɧɰɿɣɧɿ�ɩɟɪɟɜɚɝɢ�
=XPED�ɭ�ɥɸɞɟɣ�ɡ�ɫɢɧɞɪɨɦɨɦ�ɉɚɪɤɿɧɫɨɧɚ��$QMD�5RVVPHLVVO�ɬɚ�ɿɧ��>�@�ɜɢɡɧɚɱɚɥɢ�ɟɮɟɤɬɢɜɧɿɫɬɶ�ɜɩɥɢɜɭ�=XPED�
ɜ� ɩɨɫɬɦɟɧɨɩɚɭɡɿ ɠɿɧɨɤ� ɡ� ɧɚɞɦɿɪɧɨɸ� ɜɚɝɨɸ�� %DUEDUD� 9HQGUDPLQ� ɬɚ� ɿɧ�� >��@� ɞɨɫɥɿɞɠɭɜɚɥɢ� ɤɨɪɢɫɬɶ� ɞɥɹ�
ɡɞɨɪɨɜ¶ɹ�=XPED�)LWQHVV�ɫɟɪɟɞ�ɞɨɪɨɫɥɨɝɨ�ɧɚɫɟɥɟɧɧɹ��/DUV�'RQDWK� ɬɚ� ɿɧ�� >��@� ± ɜɢɡɧɚɱɚɥɢ�ɜɩɥɢɜ�=80%$�
)LWQHVV�ɧɚ�ɫɟɪɰɟɜɨ�ɫɭɞɢɧɧɭ�ɬɚ�ɧɟɪɜɨɜɨ�ɦ¶ɹɡɨɜɭ�ɮɭɧɤɰɿɸ�ɭ�ɫɬɭɞɟɧɬɨɤ�ɤɨɥɟɞɠɭ�

Ɇɟɬɚ� ɪɨɛɨɬɢ� ± ɞɨɫɥɿɞɢɬɢ� ɿɫɬɨɪɿɸ� ɜɢɧɢɤɧɟɧɧɹ� =80%$�)LWQHVV� ɬɚ� ɜɢɡɧɚɱɢɬɢ� ɞɨɰɿɥɶɧɿɫɬɶ� ʀʀ�
ɜɩɪɨɜɚɞɠɟɧɧɹ�ɭ�ɮɿɡɢɱɧɟ�ɜɢɯɨɜɚɧɧɹ�ɫɬɭɞɟɧɬɫɶɤɨʀ�ɦɨɥɨɞɿ�

Ɂɚɜɞɚɧɧɹ�ɪɨɛɨɬɢ
���Ɂɪɨɛɢɬɢ�ɚɧɚɥɿɡ�ɫɭɱɚɫɧɨɝɨ�ɫɬɚɧɭ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɩɪɨɝɪɚɦɢ�=80%$�)LWQHVV�ɭ�ɮɿɡɢɱɧɨɦɭ�ɜɢɯɨɜɚɧɧɿ�

ɫɬɭɞɟɧɬɫɶɤɨʀ�ɦɨɥɨɞɿ�

� ɑɭɩɪɭɧ�ɇ��Ɏ�������



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

���

�� Ɉɛʉɪɭɧɬɭɜɚɬɢ� ɞɨɰɿɥɶɧɿɫɬɶ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɩɪɨɝɪɚɦɢ� =80%$�)LWQHVV� ɭ� ɮɿɡɢɱɧɨɦɭ� ɜɢɯɨɜɚɧɧɿ�
ɫɬɭɞɟɧɬɫɶɤɨʀ�ɦɨɥɨɞɿ�

Ɋɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ�� ɋɜɨɛɨɞɚ� ɜɢɛɨɪɭ� ɮɨɪɦɢ� ɡɚɧɹɬɶ� ɮɿɡɢɱɧɨɸ� ɤɭɥɶɬɭɪɨɸ� ɭ� ɡɚɤɥɚɞɿ� ɜɢɳɨʀ�
ɨɫɜɿɬɢ� ɽ� ɤɥɸɱɨɜɨɸ� ɡ� ɨɪɝɚɧɿɡɚɰɿɣɧɨ�ɦɟɬɨɞɢɱɧɢɯ� ɡɚɫɚɞ� ɪɟɚɥɿɡɚɰɿʀ� ɿɧɧɨɜɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɭ� ɮɿɡɢɱɧɨɦɭ�
ɜɢɯɨɜɚɧɧɿ�ɫɬɭɞɟɧɬɿɜ��ɉɪɢ�ɰɶɨɦɭ�ɝɨɥɨɜɧɢɦ�ɡɚɜɞɚɧɧɹɦ�ɫɬɚɽ�ɩɨɲɭɤ�ɲɥɹɯɿɜ�ɡɛɥɢɠɟɧɧɹ�ɮɿɡɢɱɧɨʀ�ɤɭɥɶɬɭɪɢ�ɿ�
ɫɩɨɪɬɭ�� ɩɟɪɟɧɟɫɟɧɧɹ ɜɢɫɨɤɢɯ� ɫɩɨɪɬɢɜɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɜ� ɩɪɚɤɬɢɤɭ��ɮɨɪɦɭɜɚɧɧɹ� ɫɬɿɣɤɨʀ�ɠɢɬɬɽɜɨʀ� ɩɨɡɢɰɿʀ��
ɨɪɿɽɧɬɨɜɚɧɨʀ�ɧɚ�ɪɭɯɨɜɭ�ɚɤɬɢɜɧɿɫɬɶ��Ⱦɥɹ�ɫɭɱɚɫɧɢɯ�ɫɬɭɞɟɧɬɿɜ�ɜɢɡɧɚɱɚɥɶɧɨɸ�ɭɦɨɜɨɸ�ɜɢɛɨɪɭ�ɮɨɪɦɢ�ɡɚɧɹɬɶ�ɡ�
ɮɿɡɢɱɧɨʀ�ɤɭɥɶɬɭɪɢ�ɭ�ɁȼɈ�ɽ�ɩɪɢɜɚɛɥɢɜɿɫɬɶ�ɩɪɨɝɪɚɦɢ��ʀʀ�ɧɨɜɢɡɧɚ��ɟɦɨɰɿɣɧɿɫɬɶ�ɿ�ɩɨɩɭɥɹɪɧɿɫɬɶ�

Ɂ� ɦɟɬɨɸ� ɨɩɬɢɦɿɡɚɰɿʀ� ɩɪɨɰɟɫɭ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɭ� ɁȼɈ� ɽ� ɩɨɬɪɟɛɚ� ɜ� ɩɨɫɢɥɟɧɧɿ� ɡɚɥɭɱɟɧɧɹ�
ɫɬɭɞɟɧɬɿɜ� ɞɨ�ɮɿɡɤɭɥɶɬɭɪɧɨ�ɨɡɞɨɪɨɜɱɢɯ� ɡɚɧɹɬɶ�� ɡɚɫɧɨɜɚɧɢɯ� ɧɚ� ɧɚɣɛɿɥɶɲ�ɪɨɡɩɨɜɫɸɞɠɟɧɢɯ� ɜɢɞɚɯ� ɪɭɯɨɜɨʀ�
ɞɿɹɥɶɧɨɫɬɿ�� ɡɨɤɪɟɦɚ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɪɿɡɧɢɯ� ɮɿɬɧɟɫ�ɩɪɨɝɪɚɦ� >��� ��� �@�� ɋɚɦɟ� ɡɚɯɨɩɥɸɸɱɿ� ɮɨɪɦɢ� ɡɚɧɹɬɶ�
ɮɿɡɢɱɧɨɸ� ɤɭɥɶɬɭɪɨɸ� ɡɞɚɬɧɿ� ɡɛɿɥɶɲɢɬɢ� ɟɦɨɰɿɣɧɭ� ɫɤɥɚɞɨɜɭ�� ɡɚɝɚɥɶɧɭ� ɿ� ɦɨɬɨɪɧɭ� ɳɿɥɶɧɿɫɬɶ� ɡɚɧɹɬɬɹ�� ɜ�
ɪɟɡɭɥɶɬɚɬɿ� ɩɿɞɜɢɳɭɸɱɢ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɩɪɨɰɟɫɭ� ɧɚɜɱɚɧɧɹ� ɜ� ɰɿɥɨɦɭ� >��� �@�� ɋɭɱɚɫɧɟ� ɪɿɡɧɨɦɚɧɿɬɬɹ� ɜɢɞɿɜ�
ɮɿɬɧɟɫɭ� ɧɚɞɚɽ� ɫɬɭɞɟɧɬɚɦ� ɫɜɨɛɨɞɭ� ɜɢɛɨɪɭ� ɧɚɣɛɿɥɶɲ� ɩɪɢɣɧɹɬɧɢɯ� ɮɨɪɦ� ɡɚɧɹɬɶ�� ɍ� ɫɢɫɬɟɦɿ� ɜɢɳɨʀ� ɨɫɜɿɬɢ�
ɮɿɬɧɟɫ�ɩɪɨɝɪɚɦɢ� ɩɪɟɞɫɬɚɜɥɟɧɿ� ɬɚɤɢɦɢ� ɜɢɞɚɦɢ�� ɹɤ� ɚɟɪɨɛɿɤɚ�� ɩɥɚɜɚɧɧɹ�� ɛɨɞɿɛɿɥɞɢɧɝ�� ɫɩɨɪɬɢɜɧɿ� ɿɝɪɢ�� ɿ� ɿɧ��
ɉɨɽɞɧɚɧɧɹ� ɪɿɡɧɢɯ� ɧɚɩɪɹɦɤɿɜ� ɮɿɬɧɟɫɭ� ɡ� ɬɚɤɢɦɢ� ɜɢɞɚɦɢ� ɦɢɫɬɟɰɬɜɚ�� ɹɤ� ɦɭɡɢɤɚ� ɿ� ɬɚɧɟɰɶ� ɫɩɪɢɹɸɬɶ�
ɝɚɪɦɨɧɿɣɧɨɦɭ� ɪɨɡɜɢɬɤɭ� ɦɚɣɛɭɬɧɿɯ� ɮɚɯɿɜɰɿɜ� >��� ��@�� ɇɚ� ɫɶɨɝɨɞɧɿɲɧɿɣ� ɞɟɧɶ� ɩɨɩɭɥɹɪɧɨɸ� ɬɟɧɞɟɧɰɿɽɸ� ɭ�
ɮɿɬɧɟɫ�ɫɜɿɬɿ�± ɽ�ɬɜɟɪɞɠɟɧɧɹ�ɩɪɨ�ɟɮɟɤɬɢɜɧɿɫɬɶ�ɬɪɟɧɭɜɚɧɧɹ�ɭ�ɩɨɽɞɧɚɧɧɿ�ɡ�ɡɚɞɨɜɨɥɟɧɧɹɦ�

=XPED� ± ɬɚɧɰɸɜɚɥɶɧɚ� ɮɿɬɧɟɫ�ɩɪɨɝɪɚɦɚ�� ɡɚɫɧɨɜɚɧɚ� ɧɚ� ɥɚɬɢɧɨɚɦɟɪɢɤɚɧɫɶɤɢɯ� ɿ� ɫɜɿɬɨɜɢɯ� ɪɢɬɦɚɯ� ±
ɜɿɞɩɨɜɿɞɚɽ�ɞɚɧɿɣ�ɬɟɧɞɟɧɰɿʀ��Ɂɚɪɨɞɢɥɚɫɹ�ɰɹ�ɩɪɨɝɪɚɦɚ�ɜ�Ʉɨɥɭɦɛɿʀ����ɪɨɤɿɜ�ɬɨɦɭ�ɿ�ɧɚ�ɫɶɨɝɨɞɧɿɲɧɿɣ�ɞɟɧɶ�ɦɚɽ�
ɬɢɫɹɱɿ�ɩɨɫɥɿɞɨɜɧɢɤɿɜ�ɩɨ�ɜɫɶɨɦɭ�ɫɜɿɬɭ�ɿ�ɜɢɡɧɚɧɚ�ɫɜɿɬɨɜɢɦɢ�ɮɿɬɧɟɫ�ɤɨɧɜɟɧɰɿɣ��Ɋɨɡɜɢɬɨɤ�=XPEɚ�ɜɿɞɛɭɜɚɜɫɹ�ɜ�
ɤɿɧɰɿ����ɯ�ɪɨɤɿɜ�ɜ�Ʌɚɬɢɧɫɶɤɿɣ�Ⱥɦɟɪɢɰɿ��ɚ�ɜɠɟ�ɞɨ���ɯ�ɪɨɤɿɜ�=XPEɚ�ɩɨɥɸɛɢɥɢ�ɿ�ɜ�ɋɒȺ��Ɂɝɨɞɨɦ�ɬɚɤɢɣ�ɜɢɞ�
ɮɿɬɧɟɫɭ� ɩɨɱɚɜ� ɩɨɲɢɪɸɜɚɬɢɫɹ� ɜ� ȯɜɪɨɩɿ�� Ʉɚɧɚɞɿ� ɬɚ� Ⱥɜɫɬɪɚɥɿʀ� >�@�� Ⱥɜɬɨɪɨɦ� ɰɿɽʀ� ɬɚɧɰɸɜɚɥɶɧɨʀ� ɮɿɬɧɟɫ�
ɩɪɨɝɪɚɦɢ� ɽ� Ⱥɥɶɛɟɪɬɨ� ɉɟɪɟɫ�� ɮɿɬɧɟɫ�ɿɧɫɬɪɭɤɬɨɪ� ɡ� Ʉɨɥɭɦɛɿʀ�� Ʉɨɦɩɚɧɿɹ� =XPED� )LWQHVV�� //&� ɬɿɫɧɨ�
ɫɩɿɜɩɪɚɰɸɽ� ɡ� ɮɚɯɿɜɰɹɦɢ� Ⱥɦɟɪɢɤɚɧɫɶɤɨʀ� ɪɚɞɢ� ɡ� ɮɿɡɢɱɧɨʀ� ɤɭɥɶɬɭɪɢ� �$&(��� Ⱥɦɟɪɢɤɚɧɫɶɤɨɸ� ɚɫɨɰɿɚɰɿɽɸ�
ɚɟɪɨɛɿɤɢ� ɬɚ� ɮɿɬɧɟɫɭ� �$)$$��� ɮɿɬɧɟɫ�ɚɫɨɰɿɚɰɿɽɸ� ,'($� +HDOWK� 	� ILWQHVV� $VVRFLDWLRQ�� �$&60��� ɳɨ�
ɩɿɞɬɜɟɪɞɠɭɽ�ɜɿɞɩɨɜɿɞɧɿɫɬɶ�ɪɨɡɪɨɛɥɟɧɨʀ�ɩɪɨɝɪɚɦɢ�ɫɬɚɧɞɚɪɬɚɦ��ɩɟɪɟɞɛɚɱɟɧɢɦɢ�ɭ�ɫɮɟɪɿ�ɮɿɬɧɟɫɭ�>�������@�

ɉɪɨɝɪɚɦɚ� =XPED� ɫɬɜɨɪɟɧɚ� ɡ� ɭɪɚɯɭɜɚɧɧɹɦ� ɤɨɦɛɿɧɚɰɿʀ� ɚɟɪɨɛɧɢɯ�� ɫɢɥɨɜɢɯ�� ɿɧɬɟɪɜɚɥɶɧɢɯ� ɿ�
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ� ɩɪɨɝɪɚɦ�� Ɉɫɧɨɜɧɢɦ� ɦɟɬɨɞɨɦ� ɩɪɨɜɟɞɟɧɧɹ� ɡɚɧɹɬɬɹ� ɽ� ɿɧɬɟɪɜɚɥɶɧɟ� ɬɪɟɧɭɜɚɧɧɹ�� ɡ�
ɭɪɚɯɭɜɚɧɧɹɦ� ɮɿɡɿɨɥɨɝɿɱɧɢɯ� ɩɪɢɧɰɢɩɿɜ�� ɉɪɨɝɪɚɦɚ� ɫɩɪɢɹɽ� ɡɦɿɰɧɟɧɧɸ� ɦ¶ɹɡɨɜɨɝɨ� ɚɩɚɪɚɬɭ�� ɩɿɞɜɢɳɟɧɧɸ�
ɜɢɬɪɢɜɚɥɨɫɬɿ� ɨɪɝɚɧɿɡɦɭ�� ɚɦɩɥɿɬɭɞɢ� ɪɭɯɿɜ� ɭ� ɫɭɝɥɨɛɚɯ�� ɪɨɡɜɢɜɚɽ� ɦɭɡɢɤɚɥɶɧɿɫɬɶ�� ɪɢɬɦɿɱɧɿɫɬɶ� ɿ�
ɬɚɧɰɸɜɚɥɶɧɿɫɬɶ�� Ƚɨɥɨɜɧɢɦ� ɦɨɬɢɜɭɸɱɢɦ� ɟɥɟɦɟɧɬɨɦ� ɿ� ɜɢɡɧɚɱɚɥɶɧɢɦ� ɮɚɤɬɨɪɨɦ� ɭɫɩɿɲɧɨɫɬɿ� ɩɪɨɝɪɚɦɢ�
ɜɢɫɬɭɩɚɸɬɶ�ɩɫɢɯɨɥɨɝɿɱɧɿ�ɨɫɨɛɥɢɜɨɫɬɿ�ɡɚɧɹɬɶ�=XPEɚ��

Ɉɫɧɨɜɨɸ� ɞɚɧɨɝɨ� ɧɚɩɪɹɦɤɭ� ɚɟɪɨɛɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɽ� ɪɢɬɦɿɱɧɿ� ɪɭɯɢ�� ɹɤɿ� ɜɢɤɨɧɭɸɬɶɫɹ� ɩɿɞ�
ɫɩɟɰɢɮɿɱɧɭ� ɦɭɡɢɤɭ�� ɫɩɪɨɳɟɧɭ� ɜɟɪɫɿɸ� ɫɚɥɶɫɢ�� ɦɚɦɛɢ�� ɪɭɦɛɢ�� ɮɥɚɦɟɧɤɨ� ɿ� ɤɚɥɿɩɫɨ�� =XPEɚ� ɩɟɪɟɞɛɚɱɚɽ�
ɜɢɤɨɧɚɧɧɹ� ɫɩɟɰɢɮɿɱɧɨɝɨ� ɧɚɛɨɪɭ� ɜɩɪɚɜ�� ɪɨɡɪɨɛɥɟɧɢɯ� ɫɩɟɰɿɚɥɶɧɨ� ɞɥɹ� ɪɿɡɧɢɯ� ɝɪɭɩ� ɦ¶ɹɡɿɜ�� ɉɪɢ� ʀɯ�
ɛɚɝɚɬɨɪɚɡɨɜɨɦɭ�ɩɨɜɬɨɪɟɧɧɿ�ɩɿɞ�ɪɿɡɧɿ� ɪɢɬɦɢ��ɞɚɽɬɶɫɹ�ɹɤɿɫɧɟ�ɧɚɜɚɧɬɚɠɟɧɧɹ�ɧɚ�ɦ¶ɹɡɢ�� ɬɪɟɧɭɽɬɶɫɹ� ɫɟɪɰɟɜɨ�
ɫɭɞɢɧɧɚ� ɿ� ɞɢɯɚɥɶɧɚ� ɫɢɫɬɟɦɚ�� ɬɢɦ� ɫɚɦɢɦ� ɩɿɞɜɢɳɭɽɬɶɫɹ� ɡɚɝɚɥɶɧɢɣ� ɪɿɜɟɧɶ� ɜɢɬɪɢɜɚɥɨɫɬɿ� ɨɪɝɚɧɿɡɦɭ�� ɍɫɿ�
ɜɩɪɚɜɢ�ɜɢɤɨɧɭɸɬɶɫɹ�ɩɨ�ɱɟɪɡɿ�ɩɿɞ�ɦɭɡɢɤɭ��ɳɨ�ɪɨɛɢɬɶ�ɡɚɧɹɬɬɹ�ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ�ɿ�ɰɿɤɚɜɢɦ��ɍ�ɰɿɥɨɦɭ�=XPEɚ�
ɧɚɝɚɞɭɽ� ɬɚɧɰɸɜɚɥɶɧɢɣ� ɤɥɚɫ�� ɚɥɟ� ɡ� ɰɿɥɟɫɩɪɹɦɨɜɚɧɢɦ� ɧɚɯɢɥɨɦ� ɧɚ� ɪɨɛɨɬɭ� ɜɢɡɧɚɱɟɧɢɯ� ɦ¶ɹɡɿɜ�� Ⱥɜɬɨɪ�
ɦɟɬɨɞɢɤɢ�ɜɜɚɠɚɽ��ɳɨ�ɨɪɝɚɧɿɡɦ�ɬɪɟɧɭɽɬɶɫɹ��ɨɬɪɢɦɭɽ�ɚɟɪɨɛɧɟ�ɧɚɜɚɧɬɚɠɟɧɧɹ�ɪɿɡɧɨɝɨ�ɫɬɭɩɟɧɹ�ɿɧɬɟɧɫɢɜɧɨɫɬɿ��
ɧɟ�ɜɬɨɦɥɸɸɱɢ�ɫɜɨɸ�ɰɟɧɬɪɚɥɶɧɭ�ɧɟɪɜɨɜɭ�ɫɢɫɬɟɦɭ��ɬɚɤ�ɹɤ�ɦɭɡɢɤɚ�ɞɿɽ�ɧɚ�ɩɿɞɫɜɿɞɨɦɿɫɬɶ�>�@�

Ɂɚɥɟɠɧɨ� ɜɿɞ� ɦɭɡɢɱɧɢɯ� ɤɨɦɩɨɡɢɰɿɣ�� ɪɨɡɪɿɡɧɹɸɬɶ� ɤɿɥɶɤɚ� ɪɿɜɧɿɜ� ɫɤɥɚɞɧɨɫɬɿ� ɬɪɟɧɭɜɚɥɶɧɢɯ� ɩɪɨɝɪɚɦ�
=XPEɚ��©=XPED�%DVLFª��©=XPED�%DVLF��ª��©=XPED�*ROGª��©=XPED�7RQLQJª��©$TXD�=XPEDª��©=XPEDWRPLFª�
>�@��

Ɂɚɡɜɢɱɚɣ�ɛɚɡɨɜɟ�ɬɪɟɧɭɜɚɧɧɹ�ɫɤɥɚɞɚɽɬɶɫɹ�ɡ���ɛɥɨɤɿɜ����ɛɥɨɤ�± ɪɨɡɦɢɧɤɚ��ɪɨɡɿɝɪɿɜ�ɦ¶ɹɡɿɜ�ɿ�ɫɬɪɟɬɱɢɧɝ�
�ɰɟɣ�ɟɬɚɩ�ɧɟɨɛɯɿɞɧɢɣ��ɳɨɛ�ɭɧɢɤɧɭɬɢ�ɬɪɚɜɦ�ɩɿɞ�ɱɚɫ�ɪɿɡɤɢɯ�ɪɭɯɿɜ�ɚɛɨ�ɫɬɪɢɛɤɿɜ�� ��ɛɥɨɤ�± ɧɚɜɱɚɧɧɹ�ɧɨɜɢɦ�
ɬɚɧɰɸɜɚɥɶɧɢɦ� ɟɥɟɦɟɧɬɚɦ� �ɡɚɡɜɢɱɚɣ� ɫɩɨɱɚɬɤɭ� ɩɨɜɬɨɪɸɸɬɶɫɹ� ɜɠɟ� ɜɢɜɱɟɧɿ� ɟɥɟɦɟɧɬɢ�� ɚ� ɧɚ� ɨɫɧɨɜɿ� ʀɯ�
ɛɭɞɭɸɬɶɫɹ�ɧɨɜɿ�� ��ɛɥɨɤ�± ɬɚɧɰɸɜɚɥɶɧɚ�ɚɤɬɢɜɧɚ�ɱɚɫɬɢɧɚ�ɬɪɟɧɭɜɚɧɧɹ��ɛɟɡɩɨɫɟɪɟɞɧɶɨ�ɫɚɦ�ɬɚɧɟɰɶ�� ��ɛɥɨɤ�±
ɪɨɡɫɥɚɛɥɟɧɧɹ� ɦ¶ɹɡɿɜ� ɿ� ɫɬɪɟɬɱɢɧɝ�� Ɇɿɧɿɦɚɥɶɧɢɣ� ɱɚɫ� ɬɪɟɧɭɜɚɧɧɹ�� ɳɨ� ɜɤɥɸɱɚɽ� ɜɫɿ� ɛɥɨɤɢ�� ɫɬɚɧɨɜɢɬɶ� ɧɟ�
ɦɟɧɲɟ����ɯɜɢɥɢɧ��ɩɪɢ�ɰɶɨɦɭ�ɬɪɟɬɿɣ�ɛɥɨɤ��ɬɚɧɟɰɶ��ɫɬɚɧɨɜɢɬɶ��� ��ɿ�ɛɿɥɶɲɟ�ɜɿɞ�ɭɫɶɨɝɨ�ɱɚɫɭ�ɬɪɟɧɭɜɚɧɧɹ�>�@��
ȼɿɞɨɦɨ��ɳɨ�ɜɫɿ�ɫɢɫɬɟɦɢ�ɜ�ɨɪɝɚɧɿɡɦɿ�ɥɸɞɢɧɢ�ɮɭɧɤɰɿɨɧɭɸɬɶ�ɤɨɦɩɥɟɤɫɧɨ��ɍ�ɧɢɯ�ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ�ɜɩɪɚɜɢ��
ɹɤɿ� ɞɚɸɬɶ� ɦɨɠɥɢɜɿɫɬɶ� ɨɞɧɨɱɚɫɧɨ� ɪɨɡɜɢɜɚɬɢ� ɫɢɥɭ�� ɝɧɭɱɤɿɫɬɶ�� ɤɨɨɪɞɢɧɚɰɿɣɧɿ� ɡɞɿɛɧɨɫɬɿ� ɬɚ� ɿɧ�� ȼ� ɬɚɤɢɯ�
ɩɪɨɝɪɚɦɚɯ�ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ��ɹɤ�ɩɪɚɜɢɥɨ��ɧɚɣɛɿɥɶɲ�ɩɪɢɪɨɞɧɿ�ɞɥɹ�ɥɸɞɢɧɢ�ɪɭɯɭ�± ɪɿɡɧɿ�ɜɢɞɢ�ɯɨɞɶɛɢ�ɿ�ɛɿɝɭ��
ɩɪɢɫɿɞɚɧɧɹ��ɧɚɯɢɥɢ�ɿ�ɩɨɜɨɪɨɬɢ�ɬɭɥɭɛɚ��ɋɚɦɟ�ɩɨɩɭɥɹɪɧɿɫɬɶ�ɿ�ɫɭɱɚɫɧɿɫɬɶ�ɬɚɤɢɯ�ɩɪɨɝɪɚɦ�ɝɚɪɚɧɬɭɽ�ɿɧɬɟɪɟɫ�ɡ�
ɛɨɤɭ�ɫɬɭɞɟɧɬɿɜ�ɿ�ɮɨɪɦɭɽ�ɜ�ɧɢɯ�ɫɚɦɨɦɨɬɢɜɚɰɿɸ�ɞɨ�ɚɤɬɢɜɧɢɯ�ɡɚɧɹɬɶ�ɮɿɡɢɱɧɢɦɢ�ɜɩɪɚɜɚɦɢ�

Ⱦɥɹ� ɨɜɨɥɨɞɿɧɧɹ� ɬɟɯɧɿɤɨɸ� =80%$� ɧɟ� ɨɛɨɜ¶ɹɡɤɨɜɨ� ɛɭɬɢ� ɩɪɨɮɟɫɿɣɧɢɦ� ɬɚɧɰɸɪɢɫɬɨɦ�� Ƚɪɭɩɨɜɿ�
ɡɚɧɹɬɬɹ�ɡɚɡɜɢɱɚɣ�ɞɿɥɹɬɶɫɹ�ɧɚ�ɬɚɤɿ�ɤɚɬɟɝɨɪɿʀ�

± ɚɟɪɨɛɧɿ� ɤɥɚɫɢ�� ɡɦɿɰɧɸɸɬɶ� ɞɢɯɚɥɶɧɭ� ɿ� ɫɟɪɰɟɜɨ�ɫɭɞɢɧɧɭ� ɫɢɫɬɟɦɢ� ɬɪɟɧɭɸɬɶ� ɫɟɪɰɟɜɢɣ� ɦ¶ɹɡ�
ɡɦɟɧɲɭɸɬɶ� ɱɚɫɬɨɬɭ� ɫɟɪɰɟɜɢɯ� ɫɤɨɪɨɱɟɧɶ� ɜ� ɫɬɚɧɿ� ɫɩɨɤɨɸ� ɩɨɤɪɚɳɭɸɬɶ� ɤɪɨɜɨɨɛɿɝ� ɚɞɚɩɬɭɸɬɶ� ɬɿɥɨ� ɞɨ�



ǯǥǼǺǳȃǮǻǥȅǻǥ��ǽǳǲǮǱǼǱǥȅǻǥ��ǺǳǲǶǸǼ�ǯǥǼǹǼǱǥȅǻǥ�ȀǮ�ǽǿǶȃǼǹǼǱǥȅǻǥ�ǮǿǽǳǸȀǶ�
ȂǥǵǶȅǻǼǱǼ�ǰǶȃǼǰǮǻǻȍ�ȀǮ�ǿǽǼǾȀȁ

���

ɪɨɛɨɬɢ� ɜ� ɪɟɠɢɦɿ�� ɫɬɢɦɭɥɸɸɱɨɦɭ� ɫɩɚɥɸɜɚɧɧɹ� ɠɢɪɭ� ɹɤ� ɨɫɧɨɜɧɨɝɨ� ɞɠɟɪɟɥɚ� ɟɧɟɪɝɿʀ� ɩɿɞɜɢɳɭɸɬɶ�
ɿɧɬɟɧɫɢɜɧɿɫɬɶ�ɨɫɧɨɜɧɨɝɨ�ɨɛɦɿɧɭ�ɪɟɱɨɜɢɧ� ɩɪɢɡɜɨɞɹɬɶ�ɞɨ�ɡɧɢɠɟɧɧɹ�ɤɪɨɜ¶ɹɧɨɝɨ�ɬɢɫɤɭ� ɫɩɪɢɹɸɬɶ�ɡɧɢɠɟɧɧɸ�
ɪɿɜɧɹ�ɯɨɥɟɫɬɟɪɢɧɭ�ɜ�ɤɪɨɜɿ�

± ɫɢɥɨɜɿ� ɤɥɚɫɢ�� ɩɨɤɪɚɳɭɸɬɶ� ɩɨɫɬɚɜɭ� ɡɛɿɥɶɲɭɸɬɶ� ɦ¶ɹɡɨɜɭ� ɫɢɥɭ� ɡɛɿɥɶɲɭɸɬɶ� ɦ¶ɹɡɨɜɭ� ɦɚɫɭ�
ɩɿɞɜɢɳɭɸɬɶ� ɿɧɬɟɧɫɢɜɧɿɫɬɶ� ɨɫɧɨɜɧɨɝɨ� ɨɛɦɿɧɭ� ɪɟɱɨɜɢɧ� ɩɿɞɜɢɳɭɸɬɶ� ɳɿɥɶɧɿɫɬɶ� ɤɿɫɬɤɨɜɨʀ� ɬɤɚɧɢɧɢ�
ɡɧɢɠɭɸɬɶ�ɪɢɡɢɤ�ɨɬɪɢɦɚɧɧɹ�ɬɪɚɜɦ�ɜ�ɩɨɜɫɹɤɞɟɧɧɿɣ�ɞɿɹɥɶɧɨɫɬɿ�

± ɿɧɬɟɪɜɚɥɶɧɿ� ɬɪɟɧɭɜɚɧɧɹ�� ɞɨɡɜɨɥɹɸɬɶ� ɫɩɚɥɢɬɢ� ɛɿɥɶɲɭ� ɤɿɥɶɤɿɫɬɶ� ɤɚɥɨɪɿɣ� ɡɚ� ɬɪɟɧɭɜɚɧɧɹ� �ɩɪɢ�
ɱɟɪɝɭɜɚɧɧɿ� ɿɧɬɟɪɜɚɥɿɜ� ɜɢɫɨɤɨ� ɿɧɬɟɧɫɢɜɧɨɝɨ� ɿ� ɧɢɡɶɤɨ� ɿɧɬɟɧɫɢɜɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ�� ɡɦɿɰɧɸɸɬɶ� ɫɟɪɰɟɜɨ�
ɫɭɞɢɧɧɭ� ɫɢɫɬɟɦɭ� ɩɿɞɜɢɳɭɸɬɶ� ɥɚɤɬɚɬɧɢɣ� ɩɨɪɿɝ�� ɧɟɨɛɯɿɞɧɢɣ� ɞɥɹ� ɜɢɫɨɤɨ� ɿɧɬɟɧɫɢɜɧɨɝɨ� ɬɪɟɧɭɜɚɧɧɹ�
ɡɚɛɟɡɩɟɱɭɸɬɶ�ɟɮɟɤɬɢɜɧɭ�ɪɨɛɨɬɭ�ɨɪɝɚɧɿɡɦɭ�ɩɪɨɬɹɝɨɦ�ɨɛɦɟɠɟɧɨɝɨ�ɱɚɫɭ� ɜɧɨɫɹɬɶ�ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ�ɜ�ɡɚɧɹɬɬɹ��
ɜɢɤɥɢɤɚɸɱɢ� ɩɨɡɢɬɢɜɧɿ� ɟɦɨɰɿʀ� ɿ� ɛɚɠɚɧɧɹ� ɜɢɤɨɧɭɜɚɬɢ� ɜɩɪɚɜɢ� ɩɿɞɯɨɞɹɬɶ� ɞɥɹ� ɫɬɭɞɟɧɬɿɜ� ɪɿɡɧɢɯ� ɪɿɜɧɿɜ�
ɮɿɡɢɱɧɨʀ� ɩɿɞɝɨɬɨɜɥɟɧɨɫɬɿ�� ɨɫɤɿɥɶɤɢ� ɞɚɧɢɣ� ɮɨɪɦɚɬ� ɤɥɚɫɭ� ɞɨɡɜɨɥɹɽ� ɤɨɠɧɨɦɭ� ɩɪɚɰɸɜɚɬɢ� ɜ� ɪɟɠɢɦɿ� ɫɜɨɽʀ�
ɿɧɬɟɧɫɢɜɧɨɫɬɿ� ɩɿɞɜɢɳɭɸɬɶ�ɲɜɢɞɤɿɫɬɶ�ɿ�ɡɚɝɚɥɶɧɭ�ɚɟɪɨɛɧɭ�ɜɢɬɪɢɜɚɥɿɫɬɶ�

=80%$� ± ɰɟ� ɧɟ� ɬɿɥɶɤɢ� ɪɭɯ�� ɚ� ɣ� ɩɿɞɿɛɪɚɧɚ�� ɱɚɫɬɨ� ɫɩɟɰɿɚɥɶɧɨ� ɧɚɩɢɫɚɧɚ� ɦɭɡɢɤɚ�� ɹɤɚ� ɩɪɟɞɫɬɚɜɥɹɽ�
ɫɨɛɨɸ�ɪɭɲɿɣɧɭ�ɫɢɥɭ�ɞɚɧɨʀ�ɩɪɨɝɪɚɦɢ��ɋɚɦɟ�ɰɟɣ�ɫɢɦɛɿɨɡ�ɦɨɬɢɜɭɽ�ɫɬɭɞɟɧɬɿɜ�ɞɨ�ɫɢɫɬɟɦɚɬɢɱɧɢɯ�ɡɚɧɹɬɶ��ɬɨɦɭ�
ɳɨ� ɡɚɧɭɪɸɽ� ʀɯ� ɜ� ɚɬɦɨɫɮɟɪɭ� ɫɩɪɚɜɠɧɶɨʀ� ©ɮɿɬɧɟɫ�ɜɟɱɿɪɤɢª�� Ɇɭɡɢɱɧɚ� ɫɤɥɚɞɨɜɚ� ɬɪɟɧɭɜɚɧɧɹ� ± ɰɟ� ɪɢɬɦɢ�
Ʌɚɬɢɧɫɶɤɨʀ� Ⱥɦɟɪɢɤɢ�� ȱɧɞɿʀ�� Ⱥɪɝɟɧɬɢɧɢ�� ȱɫɩɚɧɿʀ�� Ⱥɮɪɢɤɢ�� ɚ� ɬɚɤɨɠ� ɩɨɩɭɥɹɪɧɿ� ɫɜɿɬɨɜɿ� ɯɿɬɢ�� Ʉɨɠɧɟ�
ɬɪɟɧɭɜɚɧɧɹ�ɜɤɥɸɱɚɽ�ɪɨɡɦɢɧɤɭ��ɞɟɜ¶ɹɬɶ�ɨɫɧɨɜɧɢɯ�ɮɿɬɧɟɫ�ɬɚɧɰɿɜ��ɨɞɢɧ�ɫɬɪɟɬɱɢɧɝ��ȼɫɿ�ɪɭɯɢ�=80%$�ɞɨɫɢɬɶ�
ɩɪɨɫɬɿ�� ɚɥɟ� ɜ� ɦɿɪɭ� ɨɜɨɥɨɞɿɧɧɹ� ɤɨɠɟɧ� ɟɥɟɦɟɧɬ� ɩɨɱɢɧɚɽ� ɜɢɤɨɧɭɜɚɬɢɫɹ� ɜ� ɮɿɬɧɟɫ�ɜɚɪɿɚɧɬɿ� ± ɬɚɤɢɦ� ɱɢɧɨɦ�
ɧɚɜɚɧɬɚɠɟɧɧɹ� ɜɚɪɿɸɽɬɶɫɹ�� ȼɟɥɢɱɟɡɧɢɦ� ɩɥɸɫɨɦ� ɩɪɨɝɪɚɦɢ� ɽ� ʀʀ� ɩɨɫɬɿɣɧɟ� ɨɧɨɜɥɟɧɧɹ�� ɬɚɤɢɦ� ɱɢɧɨɦ��
ɫɬɭɞɟɧɬɚɦ�ɡɚɜɠɞɢ�ɰɿɤɚɜɨ��Ɉɞɢɧ�ɡ�ɿɝɪɨɜɢɯ�ɦɟɬɨɞɿɜ�ɬɪɟɧɭɜɚɧɧɹ�� ɽ�©ɫɬɿɧɤɚ�ɧɚ�ɫɬɿɧɤɭª��ɤɨɥɢ�ɝɪɭɩɚ�ɞɿɥɢɬɶɫɹ�
ɧɚ�ɞɜɿ�ɱɚɫɬɢɧɢ�ɿ�ɩɨ�ɱɟɪɡɿ�ɜɢɤɨɧɭɽ�ɬɚɧɰɸɜɚɥɶɧɭ�ɡɜ¶ɹɡɤɭ��ɳɨ�ɜɢɤɥɢɤɚɽ�ɩɨɡɢɬɢɜɧɿ�ɟɦɨɰɿʀ�

Ɂ�ɭɫɶɨɝɨ�ɜɢɳɟɫɤɚɡɚɧɨɝɨ�ɨɱɟɜɢɞɧɨ��ɳɨ�ɨɩɢɫɚɧɚ�ɮɿɬɧɟɫ�ɩɪɨɝɪɚɦɚ�ɦɨɠɟ�ɭɫɩɿɲɧɨ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ�
ɹɤ�ɮɨɪɦɚ�ɮɿɡɢɱɧɨʀ�ɤɭɥɶɬɭɪɢ�ɭ�ɜɢɳɨɦɭ�ɧɚɜɱɚɥɶɧɨɦɭ�ɡɚɤɥɚɞɿ�ɫɟɪɟɞ�ɫɬɭɞɟɧɬɿɜ��ɡɨɤɪɟɦɚ��ɹɤ�ɮɚɤɭɥɶɬɚɬɢɜɧɿ�
ɡɚɧɹɬɬɹ�� ɍ� ɜɢɳɿɣ� ɲɤɨɥɿ� ɬɚɧɰɸɜɚɥɶɧɢɣ� ɛɥɨɤ� =80%$� ɦɨɠɟ� ɫɤɥɚɞɚɬɢɫɹ� ɿɡ� ��� ɮɿɬɧɟɫ�ɬɚɧɰɿɜ�� ɉɪɨɬɹɝɨɦ�
ɦɿɫɹɰɹ� ɤɨɠɟɧ� ɬɚɧɟɰɶ� ɪɨɡɭɱɭɽɬɶɫɹ� ɿ� ɜɞɨɫɤɨɧɚɥɸɽɬɶɫɹ�� ɑɚɫɬɢɧɚ� ɱɚɫɭ� ɧɚ� ɡɚɧɹɬɬɿ� ɜɿɞɜɨɞɢɬɶɫɹ� ɧɚ� ɫɢɥɨɜɢɣ�
ɛɥɨɤ� ɿ� ɫɬɪɟɬɱɢɧɝ�� Ɂɚɧɹɬɬɹ� ɩɪɨɯɨɞɹɬɶ� ɞɜɿɱɿ� ɧɚ� ɬɢɠɞɟɧɶ�� Ɍɪɟɧɭɜɚɧɧɹ� ɟɦɨɰɿɣɧɨ� ɧɚɫɢɱɟɧɿ�� ɫɬɭɞɟɧɬɢ�
ɡɚɣɦɚɸɬɶɫɹ�ɿɡ�ɡɚɞɨɜɨɥɟɧɧɹɦ��ɩɪɢ�ɰɶɨɦɭ�ɪɟɡɭɥɶɬɚɬɢ�ɜɢɤɨɧɚɧɨʀ�ɪɨɛɨɬɢ�ɩɨɦɿɬɧɿ�ɩɿɫɥɹ�ɤɨɠɧɨɝɨ�ɡɚɧɹɬɬɹ�

ȼɢɫɧɨɜɤɢ�� Ɉɫɤɿɥɶɤɢ� ɞɥɹ� ɫɭɱɚɫɧɢɯ� ɫɬɭɞɟɧɬɿɜ� ɜɢɡɧɚɱɚɥɶɧɨɸ� ɭɦɨɜɨɸ� ɜɢɛɨɪɭ� ɮɨɪɦɢ� ɡɚɧɹɬɶ� ɡ�
ɮɿɡɢɱɧɨʀ� ɤɭɥɶɬɭɪɢ� ɭ� ɁȼɈ� ɽ� ɩɪɢɜɚɛɥɢɜɿɫɬɶ� ɩɪɨɝɪɚɦɢ�� ʀʀ� ɧɨɜɢɡɧɚ�� ɟɦɨɰɿɣɧɿɫɬɶ� ɿ� ɩɨɩɭɥɹɪɧɿɫɬɶ�� ɬɨ� ɚɧɚɥɿɡ�
ɫɬɚɧɭ�ɞɨɫɥɿɞɠɭɜɚɧɨʀ�ɩɪɨɛɥɟɦɢ��ɞɨɜɨɞɢɬɶ�ɞɨɰɿɥɶɧɿɫɬɶ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɩɪɨɝɪɚɦɢ�=80%$�)LWQHVV�ɭ�ɫɢɫɬɟɦɿ�
ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɫɬɭɞɟɧɬɫɶɤɨʀ�ɦɨɥɨɞɿ�

ɉɟɪɫɩɟɤɬɢɜɢ� ɩɨɞɚɥɶɲɢɯ� ɞɨɫɥɿɞɠɟɧɶ ɩɨɥɹɝɚɸɬɶ� ɭ� ɪɨɡɪɨɛɰɿ� ɦɟɬɨɞɢɱɧɢɯ� ɪɟɤɨɦɟɧɞɚɰɿɣ� ɳɨɞɨ�
ɜɩɪɨɜɚɞɠɟɧɧɹ�=80%$�)LWQHVV�ɭ�ɫɢɫɬɟɦɭ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɫɬɭɞɟɧɬɿɜ�ɜ�ɭɦɨɜɚɯ�ɮɚɤɭɥɶɬɚɬɢɜɧɢɯ�ɡɚɧɹɬɶ�
ɬɚ�ɩɟɪɟɜɿɪɤɢ�ʀʀ�ɟɮɟɤɬɢɜɧɨɫɬɿ��

ǰȖȘȜȞȖȟȠȎțȳ�ȒȔȓȞȓșȎ
�� Ƚɪɢɝɨɪɶɟɜ� ȼ�� ɂ��� Ⱦɚɜɢɞɟɧɤɨ� Ⱦ�� ɇ��� Ɇɚɥɢɧɢɧɚ� ɋ�� ȼ� Ɏɢɬɧɟɫɫ�ɤɭɥɶɬɭɪɚ� ɫɬɭɞɟɧɬɨ� ɜ�� ɬɟɨɪɢɹ� ɢ�

ɩɪɚɤɬɢɤɚ���ɭɱɟɛ��ɉɨɫɨɛɢɟ ��ȼ�ɂ��Ƚɪɢɝɨɪɶɟɜ�ɢ�ɞɪ��± ɋɉɛ��������
�� ɂɜɚɳɟɧɤɨ�Ʌ��ə���Ȼɥɚɝɢɣ�Ⱥ��Ʌ���ɍɫɚɱɟɜ�ɘ��Ⱥ� ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ�ɡɚɧɹɬɢɣ�ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɦ�ɮɿɬɧɟɫɨɦ�

� Ʌ�ə��ɂɜɚɳɟɧɤɨ�ɢ�ɞɪ��± Ʉɢɟɜ�������
�� ɉɟɪɟɡ�Ȼ���Ɋɨɛɢɧɫɬɨɧ�ɉ���ɏɟɪɥɨɧɝ�Ʉ��Ɋɭɤɨɜɨɞɫɬɜɨ�ɞɥɹ�ɢɧɫɬɪɭɤɬɨɪɨɜ�ɩɨ�ɮɿɬɧɟɫ�ɩɪɨɝɪɚɦɦɟ�©Ɂɭɦɛɚª���

Ȼ�ɉɟɪɟɡ�ɢ�ɞɪ��± Ɏɥɨɪɢɞɚ��ɋɒȺ�������
�� ɋɿɪɢɤ� ȼ�ɋ��Ɇɨɧɿɬɨɪɢɧɝ� ɝɨɬɨɜɧɨɫɬɿ� ɬɚ� ɦɨɬɢɜɚɰɿʀ� ɫɬɭɞɟɧɬɿɜ� ɞɨ� ɡɚɧɹɬɶ� ɡ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɬɚ�

ɫɩɨɪɬɭ� ɧɚ� ɛɚɡɿ� ɬɟɯɧɿɱɧɨɝɨ� ȼɇɁ �� ɋɿɪɢɤ� ȼ�ɋ��� Ɇɚɡɭɥɶɧɢɤɨɜɚ� Ɉ�Ⱥ��� ɒɟɩɟɥɟɧɤɨ� Ɍ�ȼ� ��� Ɇɚɬɟɪɿɚɥɢ� ȱȱ�
ȼɫɟɭɤɪ�� ɧɚɭɤ��ɦɟɬɨɞ�� ɤɨɧɮ�� ©Ɏɢɡɢɱɟɫɤɨɟ� ɜɨɫɩɢɬɚɧɢɟ�� ɫɩɨɪɬ� ɢ� ɡɞɨɪɨɜɶɟ� ɜ� ɫɨɜɪɟɦɟɧɧɨɦ� ɨɛɳɟɫɬɜɟª�
�� ɛɟɪɟɡɧɹ������ɪ��ɇɌɍ�©ɏɉȱª��ɏɚɪɶɤɨɜ��ɏɚɪɶɤɨɜ ��ɏɉɂ��������± ɋ�����±����

�� ɘɠɚɤɨɜɚ�ɇ��ȼ���ɍɞɚɥɨɜɚ�ȿ��ɉ��ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɮɢɬɧɟɫ�ɩɪɨɝɪɚɦɦ�ɜ�ɩɪɚɤɬɢɤɟ�ɮɢɡɢɱɟɫɤɨɝɨ�ɜɨɫɩɢɬɚɧɢɹ�
ɫɬɭɞɟɧɬɨɤ ��� Ɇɨɥɨɞɨɣ� ɭɱɟɧɵɣ�� ± ������ ± ʋ ��� ± ɋ� ����±������ ± 85/� KWWSV���PROXFK�UX�DUFKLYH�
������������ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ���������������

�� =XPED�ɤɚɤ�ɷɮɮɟɤɬɢɜɧɨɟ�ɫɪɟɞɫɬɜɨ�ɮɢɡɢɱɟɫɤɨɝɨ�ɜɨɫɩɢɬɚɧɢɹ�ɫɬɭɞɟɧɬɨɜ�>ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ@��± Ɋɟɠɢɦ
ɞɨɫɬɭɩɚ �� KWWS���VWXGRSHGLD�UX���B�����B=80%$�NDN�HIIHNWLYQRH�VUHGVWYR�IL]LFKHVNRJR�YRVSLWDQL\D�
VWXGHQWRY�KWPO�

�� $O\FLD )RQJ <DQ��6WHSKHQ &REOH\��&OLIIWRQ &KDQ��(YDQJHORV 3DSSDV��/HVOLH /��1LFKROVRQ��5DFKHO (��:DUG��
5RVO\Q (��0XUGRFK��<X *X��%URQZ\Q /��7UHYRU��$P\ -R 9DVVDOOR��0LFKDHO $��:HZHJH��&ODLUH (��+LOOHU��
�������7KH�(IIHFWLYHQHVV�RI�'DQFH�,QWHUYHQWLRQV�RQ�3K\VLFDO�+HDOWK�2XWFRPHV�&RPSDUHG�WR�2WKHU�)RUPV�RI�
3K\VLFDO�$FWLYLW\��$�6\VWHPDWLF�5HYLHZ�DQG�0HWD�$QDO\VLV��6SRUWV�0HGLFLQH�����
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���

�� $QMD 5RVVPHLVVO�� 6RUD\D /HQN�� +HQQHU +DQVVHQ�� /DUV 'RQDWK�� $UQR 6FKPLGW�7UXFNVlVV�� -XOLDQH 6FKlIHU��
�������=XP%HDW��(YDOXDWLRQ�RI�D�=XPED�'DQFH�,QWHUYHQWLRQ�LQ�3RVWPHQRSDXVDO�2YHUZHLJKW�:RPHQ��6SRUWV�
�����SDJHV����

�� $QQH�'HOH[WUDW�� (PPD�1HXSHUW�� �������3K\VLRORJLFDO� ORDG� DVVRFLDWHG�ZLWK� D� =XPED�� ILWQHVV�ZRUNRXW�� D�
FRPSDULVRQ�SLORW�VWXG\�EHWZHHQ�FODVVHV�DQG�D�'9'��-RXUQDO�RI�6SRUWV�6FLHQFHV�������SDJHV��������

���$QQH�'HOH[WUDW��-��%DWHPDQ��3��(VVHU��1��7DUJHQ��+��'DZHV���������7KH�SRWHQWLDO�EHQHILWV�RI�=XPED�*ROG��
LQ�SHRSOH�ZLWK�PLOG�WR�PRGHUDWH�3DUNLQVRQ¶V��)HDVLELOLW\�DQG�HIIHFWV�RI�GDQFH�VW\OHV�DQG�QXPEHU�RI�VHVVLRQV�
&RPSOHPHQWDU\�7KHUDSLHV�LQ�0HGLFLQH�����SDJHV�������

��� %DUEDUD 9HQGUDPLQ��0DUFR %HUJDPLQ�� 6WHIDQR *REER��/XFLD &XJXVL�� )HGHULFD 'XUHJRQ��9DOHQWLQD %XOOR��
0DUFR =DFFDULD��'DQLHO 1HXQKDHXVHUHU��$QGUHD (UPRODR���������+HDOWK�%HQHILWV�RI�=XPED�)LWQHVV�7UDLQLQJ��
$�6\VWHPDWLF�5HYLHZ��30	5�������SDJHV�����������

���0DUTXHV� (�$��� )HUUHLUD� -��� &DUYDOKR� -��� )LJXHLUHGR� 3�� ������� &DUGLRYDVFXODU� GHPDQGV� DQG� WUDLQLQJ� ORDG�
GXULQJ D�=XPED���VHVVLRQ�LQ�KHDOWK\�DGXOW�ZRPHQ��6FLHQFH�	�6SRUWV�������SDJHV�H���±H����

���/DUV�'RQDWK��5DOI�5RWK��<DQQLFN�+RKQ��/XNDV� =DKQHU�	�2OLYHU� )DXGH��7KH� HIIHFWV� RI� =XPED� WUDLQLQJ�RQ�
FDUGLRYDVFXODU�DQG�QHXURPXVFXODU�IXQFWLRQ�LQ�IHPDOH�FROOHJH�VWXGHQWV����(XURSHDQ�-RXUQDO�RI�6SRUW�6FLHQFH�
9ROXPH����������± ,VVXH���

��� 3DEOR� $�� 'RPHQH�� +DQQDK� -�� 0RLU�� (OL]DEHWK� 3XPPHOO�� $OODQ� .QR[�� &KULV� (DVWRQ�� ������� 7KH� KHDOWK�
HQKDQFLQJ�HIILFDF\�RI�=XPED��ILWQHVV��$Q���ZHHN�UDQGRPLVHG�FRQWUROOHG�VWXG\��-RXUQDO�RI�6SRUWV�6FLHQFHV�
�������SDJHV�����±������

��� 3DEOR�$��'RPHQH��+DQQDK�-��0RLU��(OL]DEHWK�3XPPHOO��&KULV�(DVWRQ���������6DOVD�GDQFH�DQG�=XPED�ILWQHVV��
$FXWH�UHVSRQVHV�GXULQJ�FRPPXQLW\�EDVHG�FODVVHV��-RXUQDO�RI�6SRUW�DQG�+HDOWK�6FLHQFH������SDJHV����±�����

&KXSUXQ�1�

3/$&(�=80%$�,1�7+(�3+<6,&$/�('8&$7,21�
2)�678'(17�<287+

7KH�DUWLFOH�DQDO\]HV�WKH�FXUUHQW�VWDWH�RI�XVLQJ�WKH�=80%$�)LWQHVV�SURJUDP�LQ�WKH�SK\VLFDO�
HGXFDWLRQ�RI�VWXGHQW�\RXWK��7KH�DQDO\VLV�RI�WKH�VWDWH�RI�WKLV�SUREOHP�VKRZV�WKDW�WKHUH�LV�QR�QDWLRQDO�
VXEVWDQWLYH� UHVHDUFK� DQG� VFLHQWLILFDOO\� JURXQGHG� PHWKRGRORJLFDO� GHYHORSPHQWV� LQ� WKH� XVH� RI�
=80%$�)LWQHVV�LQ�WKH�SK\VLFDO�HGXFDWLRQ�RI�VWXGHQW�\RXWK��,QVWHDG��WKLV�SURJUDP�LV�SRSXODU�DQG�
HIIHFWLYH� LQ� IRUHLJQ� FRXQWULHV� DQG� QRW� RQO\� DPRQJ� VWXGHQWV�� 7KH� SXUSRVH� RI� WKH� ZRUN� LV� WR�
LQYHVWLJDWH� WKH� KLVWRU\� RI� WKH� HPHUJHQFH� RI� =80%$� )LWQHVV� DQG� GHWHUPLQH� WKH� IHDVLELOLW\� RI� LWV�
LPSOHPHQWDWLRQ�LQ�WKH�SK\VLFDO�HGXFDWLRQ�RI�VWXGHQW�\RXWK��$�EULHI�GHVFULSWLRQ�RI�WKH�KLVWRU\�RI�WKH�
HPHUJHQFH�DQG�GHYHORSPHQW�RI�=80%$�)LWQHVV�LV�SURYLGHG��7KH�XVH�RI�=80%$�)LWQHVV�LQ�ZRUOG�
SUDFWLFH�LV�DQDO\]HG��7KH�PRGHUQ�YDULHW\�RI�ILWQHVV�W\SHV�JLYHV�VWXGHQWV�WKH�IUHHGRP�WR�FKRRVH�WKH�
PRVW� DSSURSULDWH� IRUPV� RI� RFFXSDWLRQ�� ,Q� WKH� KLJKHU� HGXFDWLRQ� V\VWHP�� ILWQHVV� SURJUDPV� DUH�
SURYLGHG� ZLWK� VXFK� W\SHV� RI� DHURELFV�� VZLPPLQJ�� ERG\EXLOGLQJ�� VSRUWV� JDPHV�� DQG� RWKHUV�� 7KH�
FRPELQDWLRQ� RI� GLIIHUHQW� ILWQHVV� DUHDV� ZLWK� VXFK� DUWV� DV� PXVLF� DQG� GDQFH� FRQWULEXWH� WR� WKH�
KDUPRQLRXV�GHYHORSPHQW�RI�IXWXUH�SURIHVVLRQDOV��,W� LV�GHWHUPLQHG�WKDW�=80%$�LV�D�GDQFH�ILWQHVV�
SURJUDP�IHDWXULQJ�GDQFH�PRYHV�LQ�WKH�/DWLQ�VW\OH��KDV�DQ�DHURELF�DQG�VWUHQJWK�FODVV�DQG�LV�EXLOW�
RQ� WKH� SULQFLSOHV� RI� LQWHUYDO� DQG� IXQFWLRQDO� WUDLQLQJ�� 7KHUH� DUH� VHYHUDO� OHYHOV� RI� GLIILFXOW\� LQ�
=XPE¶V� WUDLQLQJ� SURJUDPV�� =XPED� %DVLF�� =XPED� %DVLF� ��� =XPED� *ROG�� =XPED� 7RQLQJ�� $TXD�
=XPED��=XPEDWRPLF��)RXQG�WKDW�WKH�EDVLF�WUDLQLQJ�FRQVLVWV�RI���EORFNV����EORFN�� ZDUP�XS��PXVFOH�
ZDUPLQJ� DQG� VWUHWFKLQJ� �� EORFN� � WUDLQLQJ� GDQFH� HOHPHQWV� �� EORFN� � GDQFH� DFWLYH� SDUW� RI� WKH�
WUDLQLQJ� ��EODFNV�� UHOD[LQJ�PXVFOHV�DQG�VWUHWFKLQJ��7KH�PDLQ�PRWLYDWLQJ�DQG�GHWHUPLQLQJ�IDFWRU�
RI�WKH�SURJUDP¶V�VXFFHVV�LV�WKH�SV\FKRORJLFDO�IHDWXUHV�RI�=80%$�± KLJK�SRVLWLYH�HPRWLRQDOLW\�RI�
FODVVHV�� LQIODPPDWRU\�PXVLF��DFFHVVLELOLW\�RI�PRYHPHQWV��%HFDXVH� IRU� WRGD\¶V�VWXGHQWV� WKH�NH\� WR�
FKRRVLQJ�WKH�IRUPV�RI�SK\VLFDO�HGXFDWLRQ�DW�WKH�XQLYHUVLW\�LV�WKH�DWWUDFWLYHQHVV�RI�WKH�SURJUDP��LWV�
QRYHOW\�� HPRWLRQDOLW\� DQG�SRSXODULW\�� WKHQ� WKH� DQDO\VLV� RI� WKH� VWDWXV� RI� WKH� SUREOHP�XQGHU� VWXG\�
SURYHV�WKH�IHDVLELOLW\�RI�XVLQJ�WKH�=80%$�)LWQHVV�SURJUDP�LQ�WKH�V\VWHP�RI SK\VLFDO�HGXFDWLRQ�RI�
VWXGHQW�\RXWK��

.H\ ZRUGV��=XPEɚ��SK\VLFDO�HGXFDWLRQ��VWXGHQWV��ILWQHVV�SURJUDP�

ɋɬɚɬɬɹ�ɧɚɞɿɣɲɥɚ�ɞɨ�ɪɟɞɚɤɰɿʀ������������ɪ�


