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1GHIJKLM	NIOLPQIR	STULVIR	WQLMTJXLOY 	WKJILQT 
3[H\]YK	NIOLPQIR	̂ TIROHVIJT	WQLMTJXLOY	P_	WKJILQT 	GYLM 
3[a	:8TQOTJ	P_	8IJULPRPbY	IQU	8IJULIV	[\JbTJY	P_	OHT	SLQLXOJY	P_	̂ TIROH	P_	WKJILQT; 	GYLM

^TIJO	JHYOHc	ULXPJUTJX	LQ	VHLRUJTQ	IJT	VHIJIVOTJLdTU	eY	ULXO\JeIQVTX	LQ	Lc]\RXT	bTQTJIOLPQ	PJ	VPQU\VOLPQ 	fHLVH	cIY	RTIU	OP	ePOH	eTQLbQ	IQU	RL_T/
OHJTIOTQLQb	VPQULOLPQX%
Aim�&	OP	X\ccIJLdT	V\JJTQO	I]]JPIVHTX	OP	OHT	TIJRY	ULIbQPXLX	IQU	cIQIbTcTQO	P_	VHLRUJTQ	fLOH	RL_T/OHJTIOTQLQb	IJJHYOHcLIX	'gh5+ 	OIKLQb	LQOP	
IVVP\QO	LQOTJQIOLPQIR	JTVPccTQUIOLPQX	IQU	]TJXPQIR	VRLQLVIR	Ti]TJLTQVT 	fHLVH	XHP\RU	VPQOJLe\OT	OP	Lc]JPMLQb	OHT	j\IRLOY	P_	cTULVIR	VIJT	LQ	
WKJILQT%
hHT	cPXO	VPccPQ	IJJHYOHcLI	LQ	VHLRUHPPU	LX	OIVHYVIJULI%	gh5	P_OTQ	cIQL_TXO	fLOHP\O	]JTMLP\XRY	ULIbQPXTU	HTIJO	ULXTIXT	IQU	JTj\LJT	LccTULIOT	
ULIbQPXLX	IQU	JLXK	XOJIOLkVIOLPQ%	hHT	OJ\T	LQVLUTQVT	P_	MTQOJLV\RIJ	IJJHYOHcLIX	LQ	VHLRUJTQ	JTcILQX	\QKQPfQ 	IQU	VRLQLVIR	cIQL_TXOIOLPQX	MIJY	XLb/
QLkVIQORY	UT]TQULQb	PQ	IbT	IQU	OY]T	P_	IJJHYOHcLI%	hLcTRY	UTOTVOLPQ	P_	gh5	LX	VJ\VLIR	OP	]JTMTQO	OHT	UTMTRP]cTQO	P_	RT_O	MTQOJLV\RIJ	ULRIOLPQ	IQU	
UYX_\QVOLPQ 	fHLVH	VIQ	eT	JTMTJXLeRT	fLOH	I]]JP]JLIOT	OHTJI]Y%
lLMTQ	OHT	fLUT	JIQbT	P_	VRLQLVIR	XVTQIJLPX	m�_JPc	LQVLUTQOIR	kQULQbX	U\JLQb	JP\OLQT	TiIcLQIOLPQX	OP	XYQVP]IR	TMTQOX	fLOH	HLbH	JLXK	m�OHTJT	LX	I�QTTU	
OP	XOIQUIJULdT	I]]JPIVHTX	OP	OHT	ULIbQPXLX	IQU	cIQIbTcTQO	P_	MTQOJLV\RIJ	OIVHYIJJHYOHcLIX	LQ	OHT	]TULIOJLV	]P]\RIOLPQ%	nIXTU	PQ	OHT	6\JP]TIQ	
[PVLTOY	P_	8IJULPRPbY	'3433+	JTVPccTQUIOLPQX 	I]]JPMTU	eY	OHT	5XXPVLIOLPQ	_PJ	6\JP]TIQ	7ITULIOJLV	IQU	8PQbTQLOIR	8IJULPRPbY 	I�QIOLPQIR	8RLQLVIR	
l\LUTRLQT	:gL_T/hHJTIOTQLQb	5JJHYOHcLIX	LQ	8HLRUJTQ;	IQU	OHT	VPJJTX]PQULQb	[OIQUIJU	P_	STULVIR	8IJT	fTJT	UTMTRP]TU	IQU	I]]JPMTU	eY	OHT	SLQLX/
OJY	P_	̂ TIROH	P_	WKJILQT	LQ	343?�'oJUTJ	P_	OHT	SLQLXOJY	P_	̂ TIROH	P_	WKJILQT	NP%	A3B?�UIOTU	5\b\XO	C 	343?+%
Conclusions.	6IJRY	ULIbQPXLX	IQU	JLXK	XOJIOLkVIOLPQ	P_	gL_T/OHJTIOTQLQb	IJJHYOHcLIX	'gh5+	LQ	VHLRUJTQ	IJT	KTY	]PLQOX	_PJ	]JTMTQOLQb	OHT	UTMTRP]cTQO	P_	
XTMTJT	VPc]RLVIOLPQX%	hHT	Lc]RTcTQOIOLPQ	P_	OHT	QIOLPQIR	[OIQUIJU	IQU	8RLQLVIR	l\LUTRLQTX	'oJUTJ	P_	OHT	SLQLXOJY	P_	^TIROH	NP%	A3B?�P_	4C%4E%343?+	
bTQTJIRLdTX	OJTIOcTQO	I]]JPIVHTX	IQU	XLbQLkVIQORY	Lc]JPMTX	OHT	j\IRLOY	P_	cTULVIR	VIJT	_PJ	VHLRUJTQ	fLOH	VPc]RTi	JHYOHc	ULXPJUTJX%
hHT	I\OHPJX	UTVRIJT	OHIO	OHTJT	LX	QP	VPQpLVO	P_	LQOTJTXO%
Keywords: RL_T/OHJTIOTQLQb	IJJHYOHcLIX 	MTQOJLV\RIJ	OIVHYIJJHYOHcLIX 	VHLRUJTQ 	ULIbQPXLX 	OJTIOcTQO%
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