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_l�ljZ~i	��	��	vO[[IHD�yH[[�yFMIHY�QGIF���H[F�J��JGMFG[��JG�PJMFGDIkHEIJD %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% @
rsFGF�HGF��JD[IMFGFM�EsF�EsFJGFEI�HK�HDM�pGH�EI�HK�pGJQKFP[�J��EGHD[�JGPHEIJD�J��vO[[IHD�PH[[
PFMIH�MOGIDR�EsF��sHDRF[�J��[J�IHK
�pJKIEI�HK
�F�JDJPI�HK��JDMIEIJD[�HDM�EsFIG�ID�KOFD�F�JD��JOGDHKI[P
FMO�HEIJD%

z F n Z J G M [Y�PFMIH�QO[IDF[[
�PFMIH�PHDHRFPFDE
�JGMFG
�ID�JGPHEIlF��JKKHQJGHEIJD
��JPpFD[HEFM
�JOGDHKI[P
�pGJ�F[[IJDHK�FEsI�[%

|ljUfWjU	c�	c�	�JOGDHKI[P�H[�H�ynEs %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &(
rsI[�HGEI�KF�F{pKJGF[�H��JDEFPpJGHGn�[EHEF�J��[�IFDEI�I��IDlF[EIRHEIJD[�ID�EsF��IFKM�J���JOGDHKI[P%�CD
HOEsJG�[�lIFZ
�EsI[�[EHEF��HD�QF�FDlI[HRFM�H[�PnEs�PHmIDR
�I%F%�EsF�[EHRF�J��[EOMIF[�pGF�FFMIDR�H
GF[FHG�s�HDHKn[I[�JD�EsF�QH[I[�J��EFGPIDJKJRn�ZsI�s�GFKHEF[�EJ�EsF�HQJlF�EGFDM��J��PH[[�HDM�ID�JGPHEIJD
H�EIlIEn%

z F n Z J G M [Y�PFEsJKJRn
�PnEs�PHmIDR
��JGODHKI[P�H[�H�[�IFDEI�I��DJEIJD
�ID�JGPHEIJD%

cUfUkWWj	w�	v�	��sIKF�DJE��JD[IMFGIDR�EsF�ZJGM�H[�EnpF�J��RJJM[%%%" %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &T
rsF�HOEsJG�GF�KF�E[�JD�EsF��OGGFDE�[EHEF�J��vO[[IHD��JOGDHKI[P
�J��EsF�PJGHK�HDM�pGJ�F[[IJDHK�pGID�IpKF[
EsHE�DFFM�EJ�EGHID�HDM�FMO�HEF�nJODR�ksOGDHKI[EJl%

z F n Z J G M [Y��JOGDHKI[P
�vO[[IH
�sI[EJGn
�PI[[IJD
�[J�IFEn
�[�IFD�F%

�fWZk~l	v�	��	?sF�mIDR�Qn��KH[[I�[ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 'T
�GEI�KF�I[�MFlJEFM��OF[EIJD[�J���JGPHEIJD�J��pGJ�F[[IJDHK��OKEOGF�J��EsF�pFG[JD�J��[EOMFDE[��JOGDHKI[E[

H�pGJQKFP�J���IDEFG�H�F"�J��sOPHDIEHGIHD�HDM�pGJ�F[[IJDHK�MI[�IpKIDF[�ID�EsF��JOG[F�J��EGHIDIDR%�rsF
HOEsJG
�GFpGF[FDEIDR��GHRPFDE[�J��EsF�F[[Hn
�EsF�ZGIEEFD�[EOMFDE�ID�H�nFHG�J��&BA�nFHG�JKM�HDDIlFG[HGn
EJ��%w%�?sFmsJl
�GF�KF�E[�JD�EsF�EGHMIEIJD[��JDDF�EIDR�EsF��KH[[I�HK�KIEFGHEOGF�HDM��JOGDHKI[P
�HQJOE
�PJGHK�IPpFGHEIlF["�ZsI�s�HGF�[FE�Qn�IE��JG�PJMFGD�RFDFGHEIJD�J��pOQKI�I[E[%

z F n Z J G M [Y�H�EGHMF
�EsF�KIEFGHEOGF
�EsF��JOGDHKI[E
��JOGDHKI[P
��%w%�?sFmsJl
��OKEOGF
�ID�JGPHEIJD
GFlJKOEIJD
�EsF�CDEFGDFE%

^laljU	c�	��	�JZ�EJ�RGJZ��GJP�nJODR��JGGF[pJDMFDE[��JOGDHKI[E[Y�pGID�IpKF[�HDM
EF�sDJKJRn�J��pGF�ODIlFG[IEn��JOGDHKI[P�FMO�HEIJD %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% (T
rsF�F{pFGIFD�F�J��pGF�ODIlFG[IEn�pGFpHGHEIJD�J��DJlI�F��JOGDHKI[E[��JG�EFH�sIDR�HE�EsF�MFpHGEPFDE
HDM��JG�EsF��OEOGF�pGJ�F[[IJDHK�H�EIlIEn�I[�RFDFGHKIkFM�ID�EsF�HGEI�KF%

z F n Z J G M [Y�[�sJJK
�nJODR��JGGF[pJDMFDE[
�HD�HppKI�HDE
�pGF�ODIlFG[IEn�FMO�HEIJD
�pGJ�F[[IJDHK
ROIMHD�F
�PFMIHFMO�HEIJD
�[FD[IEIlIEn
��JPpJDFDE[�J��FMO�HEIJD%

!)���� 
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glYl�k`Xlj	v�	w�	rsF�nJODR��JGGF[pJDMFDE[¢��H[F�J���?HGHQFKH"�[�OHMGJD %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 8^
CD�EsI[�HGEI�KF�ZF�[OPPHGIkF�F{pFGIFD�F�J��pGF[[��FDEGF�ZJGm�J���?HGHQFKH"�[�OHMGJD�MOGIDR�KH[E�BA
nFHG[%�CE[�EF�sDJKJRIF[�J��ZJGm�ZIEs�nJODR��JGGF[pJDMFDE[
�pGJ�F[[IJDHK�JGIFDEHEIJD�HDM�PFMIHFMO�HEIJD
J��RGHMOHEF[%

z F n Z J G M [Y�nJODR��JGGF[pJDMFDE[
�pGF[[��FDEGF
�PFMIHFMO�HEIJD
�HKK�HRFM�ODIJD
�ZHKK�DFZ[pHpFG

pGJ�F[[IJDHK�ROIMHD�F
�[�OHMGJD%

{mXljZ~i	g�	_�	CD�JGPHEIJD�pJKIEI�[�J��EsF�FMIEJGIHK�[EH��Y��GFHEIDR�HD�ODMFG[EHDMIDR�J�
H�EsFJGFEI�HK�QH[I[ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% B(
rsI[�HGEI�KF�IDlF[EIRHEF[�ID�JGPHEIJD�pJKIEI�[��JD�FGDIDR�HD�FMIEJGIHK�[EH��
�ZsI�s�I[�ODMFG[EJJM�H[
QFIDR��ODMHPFDEHK��JG�MFEFGPIDIDR�EsF�GJKF�J��H�PH[[�PFMIOP�H[�H�ZIMFKn��JD[OPFM�[JOG�F�J��pOQKI�
GF�KF�EIJD[�HQJOE�EsF�[OGGJODMIDR�ZJGKM%�rsF�HOEsJG�sIRsKIRsE[�mFn�pGID�IpKF[�J��EsF�HQJlF�DJEIJD
�HDM
IDEFDM[�EJ�pGJlF�EsHE�EsFIG�pGH�EI�HK�O[F��HD�[sHpF�[EHQKF�[J�IHK�EGO[E�EJZHGM[�PH[[�PFMIH�H�EIlIEn%

z F n Z J G M [Y�PH[[��JPPODI�HEIJD[
�PH[[�ID�JGPHEIJD
��JOGDHKI[EI��ID�JGPHEIJD
�pHGEI�IpHEJGn�PFMIH
PJMFK%

�]XY`ZmXlj	o�	v�	�KOPDO[�J��EsF�OGHK�[EHEF�ODIlFG[IEn��JOGDHKI[P��H�OKEI�ID�EsF�pJKIEI�[ %%%%%%%%%% ^&
rsF�HGEI�KF�MFHK[�ZIEs�EsF�pGJQKFP�J��FMO�HEIJD�S�EGHIDIDR��H�OKEn�ID��JOGDHKI[P��L�%�rsF�HOEsJG
EGIF[�EJ�EGH�F�EsF��HEF�pHEEFGD[�ID�EsF��HGFFG[�J��RGHMOHEF[�J��EsF��H�OKEn�J���JOGDHKI[P��L��MIGF�EKn
GFKHEFM�EJ�EsF�H�EIlIEIF[�J��EsF�pJKIEI�HK�[psFGF%

z F n Z J G M [Y�pJKI�IF[
�pJKIEI�HK�H�EJG[
��JOGDHKI[P
��JOGDHKI[E[
�pJKIEI�[
��HGFFG[
�PFMIH

ciUZ\`~ljU	c�	��	rFKFlI[IJD�[nD�GFEI[P�H[�[�IFDEI�I��HDM�pFMHRJRI�HK�pGJQKFP %%%%%%%%%%%%%%%%%%%%%%%%%% @A
���JGMIDR�EJ�EsF�HOEsJG�[��JD�FpEIJD
�QH[FM�JD�EsF�r��MFEFGPIDHEIJD�H[�[nD�GF[I[
�I%F%�MI��FGFDE
[EHDMHGM��JDEFDE�HDM��JGP�FKFPFDE[�ODIE
�EsF�PJMFGD�QGJHM�H[EIDR�EFKFlI[IJD�I[�JQ[FGlFM%�rsI[�IMFH
[FGlF[�EJ�EsF�r��F[[FD�F�MFFpFG��JPpGFsFD[IJD�HDM�MFPJD[EGHEIJD�QJEs�ID�[�IFDEI�I��HDM�pFMHRJRI�HK
H[pF�E[�JD�EsF�JDF�sHDM�HDM�pGH�EI�HK�JpFGHEIJDHK�H[pF�E�JD�EsF�JEsFG%

z F n Z J G M [Y�r��[nD�GFEI[P��[nD�GF[I[��[nDEsF[I[��r��pGJRGHP���HGDIlHK��r��F[[FD�F�IMFDEI�I�HEIJD�
r��PJGpsJKJRn�HDHKn[I[%

nkWa~`\U	��	v�'	�\`\U	_�	v�	�JOGDHKI[EI��MI[�JOG[FY�pGH�EI�F[�HDHKI[n[ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% @@
�DDJEHEIJD%���PFEsJMJKJRn�J��MI[�JOG[F�HDHKI[n[
�QH[FM�JD�MI[�JOG[IlF�pGH�EI�F[� F{pJ[OGF�HDM
MF[�GIpEIJD
�I[�pGJpJ[FM�ID�EsF�HGEI�KF%��D�pGJpJ[FM�PFEsJMJKJRI�HK�QH[F�EsF�HDHKI[n[�J���JOGDHKI[EI�
MI[�JOG[F
�IE[�KFHMIDR�pGH�EI�F[��JD[EGO�EIDR�PF[[HRF�HOEsFDEI�IEn
�MI[�JOG[IlF�JQ�F�E[�HDM��JD�FpE[

[OQ�F�EIlF�pJ[IEIJD�J��H��JOGDHKI[E
�I[�QFIDR�IPpKFPFDEFM%����

z F n Z J G M [Y�PFMIH�[EIKI[EI�
�PFMIH�MI[�JOG[F
�MI[�JOG[IlF�pGH�EI�F[%

�Y`Xlj	v�	c�	�JOGDHKI[P�J���IG[E�KIDF %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% T^
CD�HGEI�KF�IE�I[�EJKM�HQJOE�pGH�EI�F�J��EGHIDIDR�J��[EOMFDE[�EJ�GF�FpEIJD[�J��RHEsFGIDR�HDM��sF�m�J��EsF
ID�JGPHEIJD�ID�EsF��JDMIEIJD[�J��JpFGHEIJD[%

z F n Z J G M [Y��JOGDHKI[P
�ZHG
��JD�KI�E
�ZHG��JGGF[pJDMFDE%

�fWZk~l	��	v�	�JOGDHKI[P�HDM��OKEOGFY�IDEFGH�EIJD�HDM�GFHKIkHEIJD�PJMFK[ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% `'
CD�HGEI�KF�lHGIJO[�PJMFK[�J��ID�JGPHEIJD�IDEFGH�EIJD�ID�H�PJMFGD�[J�IFEn
�H�GJKF�PH[[�PFMIH�ID�EsF
RIlFD�pGJ�F[[F[�HGF�IDlF[EIRHEFM
�lHGIJO[�HppGJH�sF[�EJ�MF�IDIEIJD�J��ID�JGPHEIJD��OKEOGF�HGF�pGF[FDEFM%
rsF�[pF�IHK�HEEFDEIJD�HMMGF[[F[�JD��H�EJG[�J��pGH�EI�HK�GFHKIkHEIJD�J��PJMFK[�J��ID�JGPHEIJD�IDEFGH�EIJD
J��PH[[�PFMIH�HDM�HOMIFD�F%

z F n Z J G M [Y� EsF� ID�JGPHEIJD
� ID�JGPHEIJD� �OKEOGF
� EsF� CDEFGDFE
� PH[[� PFMIH
� HOMIFD�F
� ZFQ

IDEFGH�EIlIEn%

nkWYiU~`\	�]�	v�	wGJQKFP[�J��[EOMnIDR�HDM�EFH�sIDR�EsF�PJMFGD�vO[[IHD��JGpJGHEF�pGF[[ %%% ``
rsI[�HGEI�KF�F{HPIDF[�PHID�EsFJGFEI�HK�HDM�pGH�EI�HK�I[[OF[�GFKHEIDR�EJ�EsF�[EOMn�J��EsF�vO[[IHD
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�JGpJGHEF�pGF[[�HDM�EFH�sIDR�MI[�IpKIDF[�HE�sIRsFG�FMO�HEIJDHK�[�sJJK[�QFIDR��J�O[FM�JD�EsF�HQJlF
PFMIH�EnpF[%�LJPF�JpEIJD[�J��GF[JKlIDR�EsFJGFEI�HK�pGJQKFP[�HGF�pOE�JD�EsF�HRFDMH%

z F n Z J G M [Y�?JGpJGHEF�pGF[[
��JGpJGHEF�PFMIH
�PHID�I[[OF[
�GF[FHG�s
�EsFJGFEI�HK�GF�KF�EIJD
�EFH�sIDR

_WVW�WjU	{�	v�	rsF�[�sJJK�HPHEFOG�pGF[[Y�F{pFGIPFDE�J��EnpF�KJRI�HK�HDHKn[I[ %%%%%%%%%%%%%%%%%%%%%%%%%%% &A^
rsF�HGEI�KF��JDEHID�EnpF�KJRI�HK�HDHKn[I[�J��[�sJJK�HPHEFOG�FMIEIJD[�vO[[IH�J��EsGFF�pFGIJM[%�rsFGF
HGF�EsF�DFZ�EnpF�KJRI�HK�[IRD[��JG�EsF�[�sJJK�pGF[[�KH[E�nFHG[%

z F n Z J G M [Y�EnpF�KJRI�HK
�EnpF�KJRI�HK�[IRD[
�[�sJJK�HPHEFOG�FMIEIJD[
�DFZ[pHpFG[�HDM�PHRHkIDF[�J�
pOpIK
��sIKM�[�HOMIFD�F%

�]fUmljU	��	v�	rsF�MI[�JOG[F�EnpF[�HDM�EsF�PFEsJM[�J��EsF�MI[�JOG[F�HDHKn[I[ %%%%%%%%%%%%%%%%%%%%%%%%%% &&'
rsF�HGEI�KF�MFHK[�ZIEs�EsF�[JPF�pGJQKFP[�J��EsF�MI[�JOG[F�HDHKn[I[%�LpF�IHK�HEEFDEIJD�I[�RIlFD�EJ�EsF
MI[�JOG[F�[EGO�EOGF�HDM�EnpF[%�rsF�HOEsJG�pJIDE[�JOE�EsF�pJ[[IQKF�PFEsJM[�J��EsF�MI[�JOG[F�HDHKn[I[%

z F n Z J G M [Y�MI[�JOG[F
�MI[�JOG[F�HDHKn[I[%

wf`\U	��	v�	rsF�pGJEJEnpI�HK�[�sFPF�H[�H�ZHn�J��[EGO�EOGIkHEIJD�J��EsF�[EFGFJEnpI���JDEFDE
ID�PH[[�PFMIH %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &&T
CD�EsF�pHpFG�Qn�HDHKnkIDR�KHDROHRF�[FPHDEI�[�J��ZJGM[�GI�s
�pJJG�.ID�MI�EIJDHGIF[0�HOEsJG��IDM[�JOE
EsF�pGJEJEnpI�HK�[�sFPFY�H�[IRD��GI�s"%�pJJG"
�EsF�[OQ�F�E��HGGIFG�J��H�[IRD��GI�s"%�pJJG"
�JQ�F�E�J�
pJ[[F[[IJD
� MFRGFF� J��PHDI�F[EHEIJD�J�� H� [IRD%�LEFGFJEnpF[� �GI�s�pFG[JD"� HDM��pJJG�pFG[JD"� ID
DFZ[pHpFG[�HGF��JD[IMFGFM�MFpFDMIDR�JD�[pFF�s�GFHKIkHEIJD�J��EsF�[IEF[�J��EsF�pGJEJEnpI�HK�[�sFPF%
�D�EsF�QH[I[�J��KH[E�EZJ�[IEF[�J��EsF�[�sFPF�[EnKF�J��GI�s�HDM�pJJG�KI�F��JPF�EJ�KIRsE%�rsF�HOEsJG
GFlFHK[�KJ�O[�J��MZFKKIDR�pJJG�HDM�GI�s�pFG[JD[
�EIPF��sHGH�EFGI[EI�[�J��GI�sF[�HDM�pJlFGEn%

z F n Z J G M [Y�[EFGFJEnpF
�pGJEJEnpI�HK�[�sFPF
�pJJG�pFG[JD
�GI�s�pFG[JD%

olfl]ZljU	��	{�	�DHKnkIDR��JGFIRD��JOGDHKI[E[���GFHEIlF�H�EIlIEn%�LpF�I�I�[�J��KJ�HK�.vO[[IHD0
FlFDE[��JlFGHRF�Qn�EsF��JGFIRD��JGGF[pJDMFDE[�ID�'A&A %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &'T
rsF�pGJQKFP�J�� KJ�HK�FlFDE[��JlFGHRF�Qn�EsF� �JGFIRD��JGGF[pJDMFDE[� I[�QFIDR�F{HPIDFM� ID�EsI[
HGEI�KF%�yH[[�PFMIH�GFH�EIJD�I[�QFIDR�HDHKnkFM�QH[FM�JD�EsF��JlFGHRF�J���FGEHID�pJKIEI�HK�HDM�[J�IHK
I[[OF[Y�yJ[�JZ�PHnJG�QFIDR�MI[PI[[FM
�[pn�[�HDMHK��vO[[IH�l[%��L��
�pGJEF[E[�PHG�sF[�ID�yJ[�JZ
ID��F�FPQFG�'A&A%�CE�I[�QFIDR��JD�KOMFM�EsHE��JGFIRD�PFMIH�HGF�MFPJD[EGHEIDR�GHEsFG�sIRs�KFlFK�J�
pGJ�F[[IJDHK�ZJGm�sJZFlFG
��FGEHID�DHEIJDHK�[EFGFJEnpF[��JOKM�QF��JODM�ID�[JPF�pOQKI[sFM�PHEFGIHK[%

z F n Z J G M [Y�PH[[�PFMIH
��JGFIRD��JGGF[pJDMFDE[
�vO[[IHD�FlFDE[�ID�'A&A
�yJ[�JZ�PHnJG�[�MI[PI[[HK

[pn�[�HDMHK��vO[[IH�l[%��L��
�pGJEF[E[�PHG�sF[�JD�yHDFksDHnH�[�OHGF�ID�yJ[�JZ%

|UVf]~lj	��	v�	rsF�[pF�I�I�IEn�J��FMIEIDR�J��QIKK[�ID�H�pHGKIHPFDEHGn�MI[�JOG[F %%%%%%%%%%%%%%%%%%%%%%%%%% &(8
rsF�[pF�I�I���sHGH�EFG�J��FMIEIDR�J��QIKK[�HE�PJMFGD�vO[[IHD�pHGKIHPFDEHGn�MI[�JOG[F�I[�[sJZD�HE�EsI[
HGEI�KF�JD�EsF�PHEFGIHK�J��[sJGEsHDM�GF�JGM[�J��pKFDHGn�[F[[IJD[�J�� EsF�LEHEF��OPH�J��vO[[IHD
�FMFGHEIJD%�CE�I[�GFlFHKFM�EsHE��JD�IGPHEIJD�J���sHDRF[�J��EsF�EF{E�J��EsF�QIKK�I[�[pF�I�I���JGP�J�
IDEFGH�EIJD�QFEZFFD�MFpOEIF[� .FMIEJG[0� HDM� EsF� EF{E�ZIEsID� IE[� pOQKI��MI[�O[[IJD%��JG� EsF� �IG[E
EIPF�EnpJKJRI�HK�MF[�GIpEIJD�J��FMIEJGIHK�H�EIlIEn�HE�pHGKIHPFDEHGn�MI[�JOG[F�I[�GFHKIkFM�Qn�[O�s
EsGFF��GIEFGIH�H[�JQ�F�E�J��FMIEIDR
��OHKIEn�J���sHDRF[�ZsI�s�HGF�PHMF�HDM�ID�JGPHEIlDF[[�J��FMIEIDR%

z F n Z J G M [Y�FMIEIDR
�KIEFGHGn�FMIEIDR
�pHGKIHPFDEHGn�MI[�JOG[F
�MFGIlHEIlF�EF{E%

{li\ljU	��	��	rsF�PFEsJM[�J���sHGH�EFGIkHEIJD�J��pJKIEI�HK�[OQ�F�E[�HE��JOGDHKI[E�GHMIJ
pGJRGHP[ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &88
rsI[�HGEI�KF�I[�MFlJEFM�EJ�PFEsJM[�J���sHGH�EFGIkHEIJD�J��pJKIEI�HK�[OQ�F�E[�ZsI�s�HGF�pGF[FDEFM�HE
�JOGDHKI[E�GHMIJ�pGJRGHP[�H[��IG[E�JG�EsIGM�pFG[JD�HDM�EJ�PFEsJM[�J���sHGH�EFGIkHEIJD�J��RFDFGHKIkFM
HDM��JKKF�EIlF�[OQ�F�E[%�rsF�HOEsJG��JD[IMFG[�GF[FDE�PHEFGIHK[�HDM�MI��FGFDEIHEF[�PFEsJM[�O[FM�EJ
�sHGH�EFGIkHEIJD�J��pJKIEI�HK�[OQ�F�E[�J���IG[E�HDM�[F�JDM�EnpF[�HDM�PFEsJM[�O[FM�EJ��sHGH�EFGIkHEIJD
J��QJEs�MI[EIDROI[sFM�EnpF[�J��pJKIEI�HK�[OQ�F�E[%

z F n Z J G M [Y�GHMIJ��JOGDHKI[P
�EF{E�J��PH[[�PFMIH
�pJKIEI�HK�[OQ�F�E[
��sHGH�EFGIkHEIJD�J��[OQ�F�E%



'8^ 3455678

�ZmUZkljU	��	w�	�uJlFGDFG�[�MHIGn"�ZIEs�NImIEH�iFKnsY�F{pFGIFD�F�J��[pFF�s�pJGEGHIEOGF %%%%%%% &B'
�Q[EGH�EY� rsF� HGEI�KF� pGF[FDE[� HD� F{pFGIFD�F� J�� [pFF�s� pJGEGHIEOGF� J�� RJlFGDJG� NImIEH� iFKns%
jIDROJIMFJKJRI�HK��sHGH�EFGI[EI�[�J��EsF�GFRIJDHK�pJKIEI�IHD�[�[pFF�s�HGF�IDlF[EIRHEFM�EHmIDR�IDEJ
H��JODE�pF�OKIHGIEIF[�J��GHMIJ�pGJRGHP��uJlFGDJG�[�MHIGn"�JD����sJ�J��yJ[�JZ"%

z F n Z J G M [Y�[pFF�s�pJGEGHIE
�KIDROI[EI��pF�OKIHGIEIF[
�GFRIJDHK�pJKIEI�IHD
�pJKIEI�HK�MI[�JOG[F%

^]X�`\	��	^�	rGHD[�JGPHEIJD�J��GFRIJDHK�PH[[�PFMIH�ID�EsF��JDEF{E�J��PH[[�PFMIH
�JPPODI�HEIJD�pHGHMIRP��sHDRF[ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &B`
rsF�JQ�F�EIlF�J��EsI[�HGEI�KF�I[�EJ�[OQ[EHDEIHEF�EsF�DF�F[[IEn��JG�EGHD[�JGPHEIJD�J��EGHMIEIJDHK�GFRIJDHK
pGIDEFM�PH[[�PFMIH�HDM�EJ�pGF[FDE�DFZ�pJ[[IQIKIEIF[��JG�EsFIG�MFlFKJpPFDE�JD�EsF�QH[I[�J��RFDFGHKIkHEIJD
J��EsF�HOEsJG�[�pGH�EI�HK�F{pFGIFD�F�ID��sHDRF�PHDHRFPFDE�JQEHIDFM�HE�wOQKI[sIDR��JO[F��jr�wv�LL
ZsFGF�EsF��JD�FpE�J���GFHEIJD�J��PJGF��JPpKFEF�GFKHEIJD[�ZIEs�EsF�KJ�HK��JPPODIEn�.(?�?JD�FpE�
?JPpKFEF�?JPPODIEn�?JDDF�EIJD�?JD�FpE0�I[�QFIDR�IPpKFPFDEFM�JD�EsF�QH[F�J��EsF��JPpHDn�[
�JD[JKIMHEFM��JDlFGRFDE�DFZ[GJJP%

z F n Z J G M [Y�?JPPODI�HEIJD�pHGHMIRP
�PH[[�ID�JGPHEIJD
�GFRIJDHK�PH[[�PFMIH
�POKEIPFMIH
�PFMIH
�JDlFGRFD�F
�(?�?JD�FpE%

wZ~kU~lj	h�	_�	�%��%�iHRGFFl�H[�EsF��JODMFG�EsF�OGHK�[�sJJK�J��EsJORsE�J���JOGDHKI[P %%%%%%%%%%%%% &^B
�GEI�KF�I[�MFlJEFM�EJ�EsF��JODMFG�J��PJMFGD��GHK�[�sJJK�J���JGDHKI[P�J���%��%�iHRGFFl%��E��IG[E�HEI�KF
pGF[FDEFM�EsF�HppFHGHD�F�J��EsF��JOGDHKI[P�EsFJGn�JD�EsF��GHK[%�rsF��JOGDHKI[P��H�OKEn�J��EsF��GHK[
LEHEF��DIlFG[IEn�ZH[�[EHDM�H[�H�GF[FHG�sIDR��FDEFG%

z F n Z J G M [Y��JOGDHKI[P�EsFJGn
�EsFJGn�HDM�pGH�EI�F�J��EsF��JOGDHKI[P
�[nDFGRFEI�%

*!�'+�%�, 

vla\WX]~	��	��'	c`\UWjU	��	{���EEIEOMF[��JG��JD[FGlHEIJD�HDM�lHGIHEIJD�H[�H�QH[I[��JG
pFG[JDHKIEn�EnpJKJRn��JD[EGO�EIJD %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &@(
rsF�[ORRF[EFM�HGEI�KF�MI[�O[[F[�pFG[JDHKIEn�HEEIEOMF[��JG��JD[FGlHEIJD�HDM�lHGIHEIJD�H[�H�QH[I[��JG
pFG[JDHKIEn�EnpJKJRn��JD[EGO�EIJD
�EsF�IDEFGGFKHEIJD�QFEZFFD�HEEIEOMIDHK�PF�sHDI[P[�HDM�IDMIlIMOHK
HDM�PJEIlHEIJDHK��FHEOGF[
�pFG[JDHKIEn�EnpJKJRn�ID�H��JGMHD�F�ZIEs�EsF��GIEFGIJD�MI[�O[[FM%

z F n Z J G M [Y�pFG[JDHKIEn
�HEEIEOMF[�EJ��JD[FGlHEIJD�HDM�lHGIHEIJD
�EnpJKJRn%

|lZk~UXlj	v�	{�'	�Xldk]\`\	��	v�	�lHKOHEIJD�J��FPJEIJDHK
�lJKIEIJDHK�HDM�QFsHlIJGHK
��OHKIEIF[
J���PFGRFD�n�LIEOHEIJD�yIDI[EGn�J��vO[[IH�ID�[EGF[[�OK�HDM�F{EGFPHK�[IEOHEIJD[ %%%%%%%%%%%%%% &TA
rsF�HGEI�KF�pGF[FDE[�MHEH�EsHE�ZFGF�MFGIlFM��GJP�JQ[FGlHEIJD�HDM�GF[FHG�s�H�EIlIEIF[�J���IGF�IRsEFG[
HDM��HMFE[�J���y�v?�y�J��vO[[IH%�rsF�QH[I��MI��FGFD�F[�ID�EsF��sHGH�EFGI[EI�[�J��EsF�pFG[JDDFK�J�
EsF�EFGGIEJGIHK�[OQMIlI[IJD[�J���IGF�[FGlI�F�HDM��HMFE[�J��EsF��GHK�LEHEF��IGF�LFGlI�F�CD[EIEOEF�J�
�y�v?�y�J��vO[[IH
�ZsI�s��HO[F�MI��FGFDE�GFH�EIJD[�EJ�F{EGFPF�[IEOHEIJD[
�HGF�HKKJ�HEFM%

z F n Z J G M [Y�F{EGFPF�[IEOHEIJD[
�[EGF[[
��IGF�[FGlI�F
�HD{IFEn%

|]�Y`\�	��	v���FlFKJpPFDE�HDM�[EHDMHGMIkHEIJD�J��EF�sDIROF��EIPF��JPpFEFD�F�J��EsF
pFG[JD" %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &T^
rsFGF�HGF�pGF[FDEFM�GF[OKE[�J��[EHDMHGMIkHEIJD�HDM�lHKIMIEn�J��EsF�HOEsJG�[�EF�sDI�OF
�HKKJZIDR�EJ
MF�IDF�KFlFK[�J��F{pGF[[IlFDF[[�J���JPpJDFDE[�J��EIPF��JPpFEFD�F�J��EsF�pFG[JD%rsFGF�HGF��HGGIFM
[EHDMHGMIkHEIJD�J��EF�sDI�OF
�MF�IDFM�[OQ[EHDEIHK
��JD[EGO�E
��GIEFGIHK
�pGJRDJ[EI�
�MIlFGRFDE�mIDM[�J�
lHKIMIEn
�HD�IDEFGDHK��JJGMIDHEIJD�J��[EHEFPFDE[�ID�H��OF[EIJDDHIGF
�GFEF[E�GFKIHQIKIEn%�vF[OKE[�J��EsF
[pFDE�pGJ�FMOGF[�HKKJZ�EJ��JD�KOMF�EsHE�EsF�EF�sDI�OF�I[�lHKIMIEn
�I[�GFKIHQKF�HDM��HD�QF�O[FM�H[�ID
EsF�GF[FHG�s�pOGpJ[F[
�HDM�pGH�EI�HK�ZJGm%

z F n Z J G M [Y� EIPF��JPpFEFD�F�J�� EsF�pFG[JD
��JD[EGO�E
� [OQ[EHDEIHK
�pGJRDJ[EI��lHKIMIEn
� GFEF[E
GFKIHQIKIEn
�HD�IDEFGDHK��JJGMIDHEIJD�J��[EHEFPFDE[%
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cUZk~ljU	��	{�	iOIKMIDR�H��JPpFEFD�n�PJMFK��JG�EsF�PIMMKF�KFlFK�PHDHRFG[�JD�EsF�QH[I[
J��F{pFGIPFDEHK�ZJGm %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &`@
rsF� RIlFD� HGEI�KF� I[� HQJOE� EsF� pGJ�FMOGF� J�� HMHpEHEIJD� J�� �JPpFEFD�n�PJMFK� �JG�PIMMKF� KFlFK
PHDHRFG[%�rsFGF�I[�H�PJMFK�J��[EHRF�Qn�[EHRF�EF�sDI�OF�J��HMHpEHEIJD�J���JPpFEFD�F�PJMFK��JG
HMPIDI[EGHEIlF�FPpKJnFG[�HDM�PHDHRFG[�.PIMMKF�KFlFK�PHDHRFG[0%�rsF�HGEI�KF�I[�HQJOE�F{pFGIPFDEHK
GF[FHG�sF[�QH[FM�JD�QIR�FDJORs�HPJODE�J��[HPpKF[�HDHKn[I[�.�&@A�pFG[JDDFK0�PHMF�ZIEs�EsF�O[F�J�
EsF�PFEsJM�J��PHEsFPHEI�HK�[EHEI[EI��.EsF�JDF��H�EJGIHK�MI[pFG[IlF�HDHKn[I[0%

z F n Z J G M [Y����JPpFEFD�n�PJMFK
�PIMMKF�KFlFK�PHDHRFG[%

{mX`}ljU	��	��'	_]aU\�`\	v�	w�	jJlF�IPHRF[�Qn�EsF�MI��FGFDE�HRF�PFD�HDM�ZJPFD%��JF[�H
�JD�KI�E�QFEZFFD�EsF�RFDFGHEIJD[�F{I[Ed %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 'A@
CD�H��JGMHD�F�EJ�EsF��%��%�jFF��LEnKF[�J��KJlIDR"��JD�FpEIJD�ZF�sHlF�F{HPIDFM�EsF�pGF�FGFD�F�J�
MI��FGFDE�KJlF�GFKHEIJD�[EnKF[�Qn�EFFDHRF�QJn[�HDM�RIGK[�.&^�&@�nFHG0�HDM�HMOKE[�PFD�HDM�ZJPFD
JKMFG�(A%�CE�ZH[�GFlFHKFM�EsHE�MF[pIEF�J��[JPF�RFDMFG�HDM�HRF�MI��FGFD�F[
�EsF�RFDFGHK�pGJ�IKF�J�
pGF�FGGIDR�HDM�GF�F�EIDR�KJlF�[EnKF[�ZH[�IDlHGIHQKF�EJ�EsF�HRF%

z F n Z J G M [Y�KJlIDR�GFKHEIJD[�[EnKF[
�HRF
�RFDMFG
�MI��FGFD�F[
�pGF�FGFD�F[%

�]XmUWjU	c�	��	���F�E[�J���JRDIEIlF�[EnKF[�JD�pFG[JDHKIEn��sHGH�EFGI[EI�[�J��EJKFGHD�F��JG
HPQIROIEn %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% '&8
�VZmXUdmY�rsFGF�HGF�EsF�GF[OKE[�J��[EOMn�JD�EsF�GFKHEIJD[sIp�J���JRDIEIlF�[EnKF[�HDM�pFG[JDHKIEn
�sHGH�EFGI[EI�[�J��EJKFGHD�F��JG�HPQIROIEi%�rsF�GF[OKE[�JQEHIDFM�HGF�MI[�O[[FM�ID�EFGP[�J��GFpGF[FDEHEIJD[
J��EsF�DJDKIDFHG�[EGO�EOGF�J��EsF�[EnKI[EI��MIPFD[IJD[%��JODM��JPpFD[HEJGn�HDM�GFROKHEJGn�F��F�E[�J�
�JRDIEIlF�[EnKF�JD�EsF�PHDI�F[EHEIJD�J��pFG[JDHKIEn��sHGH�EFGI[EI�[�J��EJKFGHD�F��JG�HPQIROIEn%

z F n Z J G M [Y�EJKFGHD�F��JG�HPQIROIEn
��JRDIEIlF�[EnKF
�ID�JGPHEIJD�pGJ�F[[IDR
�IDEFKKIRFDE��JDEGJK�J�
IDlJKODEHGn%

�&�&+��!'+�%��-!�%�.���&�� 

�YVUXljU	^�	��	?OKEOGHK�lHGIHQIKIEn�J��EsF��[J�IHK�ZHE�s"%�LEHGE�J��GJHM�ID�KI�F %%%%%%%%%%%%%%%%%%%%%%%% ''A
rsI[�pHpFG�[OPPHGIkF[�HDM�HDHKnkF[�GF[OKE[�J��HDEsGJpJKJRI�HK
��OKEOGHK�HDM�[J�IJKJRI�HK�GF[FHG�s
�H[
ZFKK�H[�FlFGnMHn�JQ[FGlHEIJD[
��JD�FGDIDR�EsF�DJEIJD[�J��EFPpJGHK�MFlFKJpPFDE�HDM�EsF�F[[FD�F�J�
�KI�F�pKJE["�J���sIKMsJJM�H[�H�pHGEI�OKHG�pFGIJM�ID�JDF�[�[J�IHKIkHEIJD%�rsF�pHpFG�HGROF[�EsHE��OKEOGHK
lHGIHQIKIEn�J��EsF�¢[J�IHK�ZHE�s��MFpFDM[�JD�H�DOPQFG�J���H�EJG[
�DHPFKn�lHKOF�GFKHEIJD�EJZHGM[
�FGEHID�HRF
��OKEOGHK�EGHMIEIJD[
��IlIKIkHEIJD�EnpF�HDM�KFlFK�J��[J�IFEn�[�[J�IHK�HDM�F�JDJPI��MFlFKJpPFDE%

z F n Z J G M [Y��[J�IHK�ZHE�s"
�[J�IHKIkHEIJD
�IDEFG�OKEOGHK�MI��FGFD�F[%

�UfUZkljU	[�	��	�KPHDH�[�pJFEI�[�I[�HDHKnkFM��GJP�EsF��HKFDMHG�pJIDE�J��lIFZ%��I[EJGI�HK�HDM
�JDEFPpJGHGn�PHEFGIHK�I[�IDlF[EIRHEFM%�rsF�PJ[E�HEEFDEIJD�I[�pHIM�EJ�EsF�KIEFGHGn
PI[�FKKHDn�mFFpIDR�F{pKI�HEIJD�MFpFDMFD�F��GJP�EsF��HKFDMHG�pGJEJEnpF% %%%%%%%%%%%%%%%%%%%%%%%%%%% ''`
z F n Z J G M [Y��KPHDH�
��HKFDMHG
�pJFEI�[
��?IG�KF�J��vFHMIDR"
��JDEIDOFM�FMIEIJD
�PH[[�KIEFGHEOGF%

c]kUYWmlj	h�'	_iUY�`\	��	�DFGRn�pGJ�F�E[�J��vO[[IH�HDM�?sIDH�ID�EsF�?FDEGHK��OGH[IH %%%%%% '(8
rsF�HGEI�KF�MZFKK[�OpJD�FDFGRn�MIpKJPH�n�J��?sIDH%�rsF�HIP�J��wv?�I[�EJ��JPpFD[HEF��JG�IE[�JZD
KH�m�J��GF[JOG�F[�HDM�JlFG�MFpFDMFD�F�JD�[FH�MFKIlFGIF[%�rsF�HOEsJG��JPF[�EJ�H��JD�KO[IJD�EsHE
?sIDH�[�FDsHD�F[�EJ��JJpFGHEIJD�ZIEs�EsF�?H[pIHD�GFRIJD�ID�EsF�FDFGRn�[psFGF�EJ�GOD��JODEFG�EJ
DHEIJDHK�IDEFGF[E[�J��vO[[IH%�rsF�[EGHEFRI��pOGpJ[F�J��vO[[IH�I[�EJ�MIGF�E�[sHGF�J��EsF�?H[pIHD�JIK�HDM
RH[�JD�EsF�ZJGKM�PHGmFE[�EsGJORs�JZD�EFGGIEJGn%

z F n Z J G M [Y� �DFGRn� [F�OGIEn
� �JGFIRD� FDFGRn� pJKI�n
� EsF� ?H[pIHD� GFRIJD
� FDFGRn� MIpKJPH�n
J��wFJpKF�[�vFpOQKI��J��?sIDH
�DHEIJDHK�IDEFGF[E[�J��vO[[IH%

�������

Leonid Mikhailovich	Makushin .............................................................................................................. '8&
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