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"1('2$13�#4�5$6�161�5&31(31�&)�7#81)�7&'9�81)#:(23(;�36)5$#81
I.D. Skrypnychenko, N.A. Tykhonchuk
GHIHJHKLMN�OPMQHRPK�SLTQUPK�VRQWLXNQMY#�ZYQW#�V[XPQRL

<&8���MH�NM\TY�M]L�^LU\KQPXQMQLN�H_�UKQRQUPK�JPRQ_LNMPMQHRN�H_�TXY�LYL�TQNLPNL��`a`��QR�bHJLR�bQM]�JLRH^P\NPK�NYRTXHJL 
=('1$&(;3�()5�81'9#53��cL�LdPJQRLT�!"�bHJLR �eKK�^PMQLRMN�bLXL�TQWQTLT�QRMH�%�IXH\^N$�f]L�JPQR�IXH\^�QRUK\TLT�"%�bHJLR�PILT�&&� 
MH�!'�YLPXN�bQM]�JLRH^P\NPK�NYRTXHJL �f]L�UHRMXHK�IXH\^�QRUK\TLT�%*�bHJLR�PILT�"!�MH�&+�YLPXN�bQM]�P�RHXJPK�JLRNMX\PK�UYUKL �f]L�NLWLXQMY�
H_�M]L�UKQRQUPK�UH\XNL�H_�JLRH^P\NPK�NYRTXHJL�bPN�TLMLXJQRLT�gY�P�IYRPLUHKHIQNM �f]L�LdPJQRPMQHR�H_�bHJLR�QRUK\TLT$�P�MLNM�h\LNMQHRRPQXL�
_HX�TLMLXJQRQRI�M]L�HU\KPX�N\X_PUL�TQNLPNL�QRTLd#�gQHJQUXHNUH^Y�H_�M]L�UHXRLP�PRT�UHRi\RUMQWP#�PRT�TQPIRHNMQU�MLNMN�gY�jU]QXJLX#�kH]RNHR#�
PRT�OHXR �
>132;'3��SQKT�̀ a`�bPN�TQPIRHNLT�QR�%'��7& &8��bHJLR�H_�M]L�JPQR�IXH\^#�JHTLXPML�QR�!��*! +8�#�PRT�NLWLXL�̀ a`�bPN�RHM�HgNLXWLT �cHJLR�
QR�M]L�UHRMXHK�IXH\^�bLXL�RHM�TQPIRHNLT�bQM]�̀ a` �f]L�JHNM�_XLh\LRM�UHJ^KPQRMN�H_�bHJLR�bLXL$�P�_LLKQRI�H_�lTXYRLNN2�QR�M]L�LYLN#�b]QU]�\N\PKKY�
QRUXLPNLT�QR�M]L�LWLRQRI(�^PQR_\K�XLPUMQHR�MH�QRNMQKKPMQHR�H_�QRTQ__LXLRM�LYL�TXH^N�QRMH�M]L�UHRi\RUMQWPK�UPWQMY(�^HHX�MHKLXPRUL�MH�bQRT#�PQXCUHRTQ-
MQHRLT�PQX#�NJH[L(�NPRT#�_HXLQIR�gHTY�\RTLX�M]L�LYLKQTN#�g\XRQRI#�PRT�NMQRIQRI�QR�M]L�LYLN �f]L�_HKKHbQRI�HgiLUMQWL�UKQRQUPK�NQIRN�H_�`a`�bLXL�
JHNM�H_MLR�HgNLXWLT$�XLT\ULT�HX�PgNLRM�KPUXQJPK�JLRQNUQ�PM�M]L�LYLKQT�JPXIQRN(�NKHb�l\RXPWLKQRI2�H_�M]L�LYLKQT�UHRi\RUMQWP�PRT�LYLgPKK�b]LR�M]L�
KHbLX�LYLKQT�QN�^\KKLT�gPU[(�KHUPK�LTLJP�H_�M]L�LYLgPKK�UHRi\RUMQWP�bQM]�lUXLL^QRI2�MH�M]L�_XLL�LTIL�H_�M]L�KHbLX�LYLKQT(�lNK\IIQN]2�]Y^LXPLJQP� 
H_�M]L�LYLKQT�UHRi\RUMQWP �mR�M]L�NM\TY�H_�MHMPK�MLPX�^XHT\UMQHR�gY�jU]QXJLX�PRT�gPNQU�MLPX�^XHT\UMQHR�gY�kHRLN#�P�NKQI]M�TL_QUQM�bPN�RHMLT�QR�bHC 
JLR�bQM]�JQKT�`a`#�PRT�QR�bHJLR�bQM]�JHTLXPML�`a`#�P�^XHRH\RULT�TL_QUQM�H_�MLPX�_K\QT�bPN�RHMLT �c]LR�PNNLNNQRI�M]L�NMPgQKQMY�H_�M]L�MLPX�_QKJ�
PUUHXTQRI�MH�OHXR#�P�NKQI]M�TLUXLPNL�bPN�RHMLT �
?#)%;23&#)3��f]L�bHJLR�bQM]�JLRH^P\NPK�NYRTXHJL�bL�LdPJQRLT�]PT�P�TL_QUQM�QR�MHMPK�PRT�gPNQU�MLPX�^XHT\UMQHR#�TLUXLPNLT�MLPX�_QKJ�NMPC 
gQKQMY#�PRT�TLWLKH^LT�N\giLUMQWL�PRT�HgiLUMQWL�UKQRQUPK�NQIRN�H_�JQKT�MH�JHTLXPML�`a` �nKQRQUPK�JPRQ_LNMPMQHRN�H_�`a`#�PKHRI�bQM]�HM]LX�JLRH-
^P\NPK�TQNHXTLXN#�UPR�P__LUM�M]L�h\PKQMY�H_�KQ_L�H_�bHJLR �c]LR�TLMLXJQRQRI�M]L�PKIHXQM]J�_HX�M]L�LdPJQRPMQHR�PRT�MXLPMJLRM�H_�M]LNL�̂ PMQLRMN#�QM�QN�
PTWQNPgKL�_HX�IYRPLUHKHIQNMN�MH�UHRNQTLX�M]L�̂ LU\KQPXQMQLN�H_�M]L�UKQRQUPK�UH\XNL�H_�̀ a`#�b]QU]�JPY�HUU\X�QR�M]L�NLMMQRI�H_�JLRH^P\NPK�NYRTXHJL 
f]L�XLNLPXU]�bPN�UPXXQLT�H\M�QR�PUUHXTPRUL�bQM]�M]L�^XQRUQ^KLN�H_�M]L�oLKNQR[Q�`LUKPXPMQHR �f]L�NM\TY�^XHMHUHK�bPN�P^^XHWLT�gY�M]L�pHUPK�aM]QUN�
nHJJQMMLL�H_�M]L�^PXMQUQ^PMQRI�QRNMQM\MQHR �f]L�QR_HXJLT�UHRNLRM�H_�M]L�^PMQLRM�bPN�HgMPQRLT�_HX�UHRT\UMQRI�M]L�NM\TQLN 
OH�UHR_KQUM�H_�QRMLXLNMN�bPN�TLUKPXLT�gY�M]L�P\M]HXN 
@167#$53*�TXY�LYL�TQNLPNL#�JLRH^P\NPK�NYRTXHJL#�MLPX�_QKJ#�HU\KPX�N\X_PUL 
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