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I.V. Poladich, D.O. Govsieiev 
FGHGIGJKLM�NOLPGQOJ�RKSPTOJ�UQPVKWMPLX �YXPV �UZWOPQK

;QM[\\PTPKQTX�G\�VPLOIPQ���S[WPQH�]WKHQOQTX�^OM�OQS�WKIOPQM�GQK�G\�L_K�[WHKQL�]WG`JKIM�G\�IGSKWQ�G`MLKLWPT�]WOTLPTK �^_PT_�\GT[MKM�GQ�PLMKJ\�
L_K�OLLKQLPGQ�G\�WKMKOWT_KWM�\WGI�SP\\KWKQL�TG[QLWPKM"
a_K�PI]GWLOQTK�G\�L_K�PMM[K�G\�I[JLP]JK�]WKHQOQTX�$:@&�PM�SKLKWIPQKS�`X�L_K�MPHQP\PTOQL�Q[I`KW�G\�TGI]JPTOLPGQM�L_OL�IOX�OWPMK�S[WPQH�]WKH-
QOQTX �T_PJS`PWL_�OQS�L_K�]GML]OWL[I�]KWPGS"�bGMMKMMPQH�OQ�PII[QGIGS[JOLGWX�OQS�OQLPcPQ\JOIIOLGWX�K\\KTL �VPLOIPQ���KQM[WKM�QGL�GQJX�PI-
]JOQLOLPGQ �]JOTKQLOLPGQ �`[L�OJMG�L_K�TG[WMK�G\�L_K�KQLPWK�I[JLP]JK�]WKHQOQTX"�RPTWG`PGTKQGMPM�G\�L_K�\KIOJK�HKQPLOJ� LWOTL� PM�O�IOWZKW�G\�L_K�
GVKWOJJ�_KOJL_�G\�L_K�\KIOJK�`GSX �L_K�PMM[K�G\�PLM�SPMW[]LPGQ�[QSKW�L_K�PQ\J[KQTK�G\�VPLOIPQ���SK\PTPKQTX�PM�G\�]OWLPT[JOW�MTPKQLP\PT�PQLKWKML"
A?)@(;6�,�LG�ML[SX�L_K�]KT[JPOWPLPKM�G\�L_K�HKQPLOJ�LWOTL�IPTWG`PGTKQGMPM�PQ�^GIKQ�^PL_�I[JLP]JK�]WKHQOQTPKM�OQS�VPLOIPQ���SK\PTPKQTX"
B-,6)+-=;�-.C�96,5(C;��dKWK�KeOIPQKS�./0�]WKHQOQL�^GIKQ �10�G\�^_GI�_OS�I[JLP]JK�]WKHQOQTPKM�OQS�VPLOIPQ���SK\PTPKQTX �OQS�^KWK�
SPVPSKS�PQLG�L^G�HWG[]M�SK]KQSPQH�GQ�L_K�GQMKL�G\�]WKHQOQTX2�L_K�fWG[]�;�TGQMPMLKS�G\�45�^GIKQ�^PL_�I[JLP]JK�`PWL_M�OM�O�WKM[JL�G\�OMMPMLKS�
WK]WGS[TLPVK�LKT_QGJGHPKM �OQS�L_K�fWG[]�;;�TGQMPMLKS�G\�4/�]WKHQOQL�^GIKQ�^PL_�M]GQLOQKG[M�I[JLP]JK�`PWL_M"�a_K�TGQLWGJ�HWG[]�TGQMPMLKS�
G\�70�_KOJL_X�^GIKQ�^PL_�O�MPQHJKLGQ�]WKHQOQTX�OQS�O�QGWIOJ�JKVKJ�G\�/8$gh&�"�a_K�TGQLKQL�G\�VPLOIPQ���PQ�`JGGS�MKW[I�^OM�ML[SPKS�`X�L_K�
PII[QGKQiXIOLPT�IKL_GS�PQ�L_K�\PWML�OQS�MKTGQS�LWPIKMLKWM�G\�]WKHQOQTX"�RPTWG`PGTKQGMPM�G\�L_K�VOHPQO�G\�KeOIPQKS�]WKHQOQL�^GIKQ�^OM�
ML[SPKS�GQ�L_K�`OMPM�G\�`OTLKWPGMTG]PT�OQS�`OTLKWPGJGHPTOJ�WKMKOWT_"
D6;?=,;��j�SKVPOLPGQ�PQ�L_K�WOLPG�̀ KL^KKQ�TGTTP�OQS�̀ OTPJJP�\JGWO�̂ OM�\G[QS�PQ�L_K�;�OQS�;;�LWPIKMLKWM�G\�]WKHQOQTX"�a_K�]WKSGIPQOQTK�G\�TGTTP�\JG-
WO�^OM�G`MKWVKS�PQ�^GIKQ�^PL_�I[JLP\KWLPJPLX�S[K�LG�L_K�[MK�G\�OMMPMLKS�WK]WGS[TLPVK�LKT_QGJGHPKM�$88"1=& �TGI]OWKS�LG�^GIKQ�G\�L_K�fWG[]�;;�
$//">=&�OQS�L_K�TGQLWGJ�HWG[]�$.5"4=& �^_PT_�PQSPTOLKM�L_K�]WKMKQTK�G\�PQ\JOIIOLGWX�]WGTKMMKM�TO[MKS�`X�VPLOIPQ���SK\PTPKQTX�PQ�L_PM�TGQLPQ-
HKQL�G\�]WKHQOQL�^GIKQ �`GL_�PQ�L_K�\PWML�OQS�MKTGQS�LWPIKMLKWM�G\�]WKHQOQTX"�a_K�_PH_�OTLPVPLX�G\�]WGcPQ\JOIIOLGWX�TXLGZPQKM �^_PT_�OTLPVOLK�
]WGLKGJXLPT�KQiXIKM�PQ�L_K�VOHPQO�G\�]WKHQOQL�^GIKQ�[QSKW�L_K�PQ\J[KQTK�G\�VPLOIPQ���SK\PTPKQTX �TO[MKM�L_K�PQ\JOIIOLGWX�]WGTKMM �L_KWK`X�
SPMW[]LPQH�L_K�VOHPQOJ�IPTWG`PGTKQGMPM�G\�]WKHQOQL�^GIKQ�^PL_�Rb"
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�������'�'�+$�����$(����1��+$	����+�+����+�

���&�������&%$������ !$��'$+������:���!������
���#�����@�>36	

E�'��(!������&%��+���$������!$"��+�'����

�����+$3� 5�� (��+*=��� ���+�!��$:� +�'�� ��

�$#�$:�11��'!��3��!��:�%$���'�%��������������%

��� �����������3� ���������� ��� *+�%��
�����������
 �'����1� -��.	� /��%$#�:� )�� �$+#���%�� +�'����

�����+$����+�4*��������$+��$���*�%�����!���+*�
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SK\PTPKQTX�]JOXM�O�JKOSPQH�WGJK�PQ�L_K�HKQKMPM�G\�PQ\JOIIOLGWX�T_OQHKM�PQ�L_K�VOHPQOJ�KTGMXMLKI"
lOWJX�SKLKTLPGQ�OQS�LPIKJX�LWKOLIKQL�G\�VPLOIPQ���SK\PTPKQTX�^PJJ�TGQLWP`[LK�LG�WKS[TPQH�L_K�Q[I`KW�G\�VPGJOLPGQM�G\�VOHPQOJ�IPTWG`PGTKQGMPM�OQS �
OM�O�WKM[JL �]WGJGQHOLPGQ�G\�I[JLP]JK�]WKHQOQTPKM�S[K�LG�L_K�[MK�G\�OMMPMLKS�WK]WGS[TLPVK�LKT_QGJGHPKM"
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nGIIPLLKK�G\�]OWLPTP]OLPQH�PQMLPL[LPGQ"�a_K�PQ\GWIKS�TGQMKQL�G\�L_K�]OLPKQL�^OM�G`LOPQKS�\GW�TGQS[TLPQH�L_K�ML[SPKM"
NG�TGQ\JPTL�G\�PQLKWKML�^OM�SKTJOWKS�`X�L_K�O[L_GWM"
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