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8QLYHUVLWDWHD�7HKQLFă�D�0ROGRYHL��
�

��6,3��VHVLXQH��SURWRFRO��QLYHOH��XWLOL]DWRUL��ORFDOL]DUH��
�
3URWRFROXO�GH� LQLĠLDOL]DUH�D�VHVLXQLL� �6,3��HVWH�XQ�SURWRFRO�GH�VHPQDOL]DUH�VWDQGDUG�GH� OD�QLYHOXO�GH�

DSOLFDĠLL�FH�HVWH�XWLOL]DW�SHQWUX�D�LQLĠLD��PRGLILFD��FRQWUROD�úL�vQFKHLD�R�VHVLXQH�GH�FRPXQLFDĠLL��vQWUH�GRL�VDX�PDL�
PXOĠL�DJHQĠL�XWLOL]DWRUL��6,3�SHUPLWH�XWLOL]DWRULORU�Vă�VH�FRQHFWH]H�OD�UHĠHD�vQ�GLIHULWH�SXQFWH�GH�DFFHV�úL�Vă�ILH�
WRWXúL� JăVLĠL� GH� FăWUH� DOĠL� XWLOL]DWRUL� úL� DSOLFDĠLL�� LQGLIHUHQW� GH� ORFDOL]DUH�� 3URWRFROXO� D� IRVW� HODERUDW� GH� FăWUH�
+HQQLQJ�6FKXO]ULQQH��8QLYHUVLWDWHD�&ROXPELD��1HZ�<RUN�܈�L�0DUN�+DQGOH\��8&/��úL�VH�XWLOL]HD]ă�vQFHSkQG�
FX�DQXO�������

$FHVW�SURWRFRO�D�IRVW�FRQFHSXW�SHQWUX�D�IL�LQGHSHQGHQW�GH�QLYHOXO�GH�WUDQVSRUW�úL�SRDWH�UXOD�SHVWH�GLYHUVH�
SURWRFRDOH�GH�WUDQVSRUW�FXP�DU�IL�SURWRFROXO�GH�FRQWURO�DO�WUDQVPLVLXQLL��7&3���SURWRFROXO�GH�GDWDJUDPH��8'3��
VDX�SURWRFROXO�GH�FRQWURO�DO�WUDQVPLWHULL�WLS�IOX[��6&73�±�6WUHDP�&RQWURO�7UDQVPLVVLRQ�3URWRFRO���6,3�HVWH�XQ�
SURWRFRO�VLPSOX�FH�DUH�OD�ED]ă�PRGHOXO�GH�WLS�FHUHUH�UăVSXQV�IRORVLQG�PHVDMH�GH�WLS�WH[W��DYkQG�HOHPHQWH�GH�
GHVLJQ�VLPLODUH�FX�+773�XO�úL�DOWH�VWDQGDUGH�,QWHUQHW�GH�OD�,(7)��,QWHUQHW�(QJLQHHULQJ�7DVN�)RUFH���$SOLFDĠLLOH�
SURWRFROXOXL�6,3�YDULD]ă�GH�OD�WHOHIRQLH�SULQ�,QWHUQHW�OD�DSOLFDĠLL�GH��FRQWURO��LQFOX]kQG�H�FRPPHUFH��FRQIHULQĠH�
PXOWLPHGLD�� VHUYLFLL� GH� PHVDJHULH� LQVWDQW�� 6,3� D� IRVW� VHOHFWDW� SHQWUX� VXEVLVWHPXO� � ,06� FD� SURWRFRO� GH�
VHPQDOL]DUH����6,3�DUH�R�DUKLWHFWXUă� �vQ�FDUH�FOLHQĠLL�6,3��VDX�DJHQĠLL�XWLOL]DWRUL��VXQW�QRGXUL�ILQDOH�
�� 6HUYHUXO� SUR[\� 6,3� SăVWUHD]ă� ORFDĠLD� ILQDOă� �DGUHVD� ,3�� D� FOLHQĠLORU�� 8WLOL]DWRULL� VXQW� LGHQWLILFDĠL� SULQ�
LGHQWLILFDWRUXO� XQLIRUP� GH� UHVXUVH� �85,��� 3ULQ� vQUHJLVWUDUHD� FX� VHUYHUHOH� GH� vQUHJLVWUDUH� 6,3�� 85,�XO�
XWLOL]DWRUXOXL� SULPHúWH� OLPLWHOH� DGUHVHORU� ,3� DOH� GLVSR]LWLYHORU� SH� FDUH� XWLOL]DWRUXO� OH� DUH� FRQHFWDWH� OD� UHĠHD��
$VWIHO��IRORVLQG�XQ�VHUYHU�SUR[\��XWLOL]DWRULL�vQUHJLVWUDĠL�SRW�IL�FRQWDFWDĠL�SULQ�SURSULLOH�LGHQWLILFDWRDUH�85,��FKLDU�
GDFă� DGUHVHOH� ORU� GH� FRQWDFW� QX� VXQW� FXQRVFXWH��2ULFH� XWLOL]DWRU� SRDWH� JăVL� DVWIHO� DGUHVD� GH� FRQWDFW� D� DOWXL�
XWLOL]DWRU�IRORVLQG�VHUYHUXO�SUR[\�6,3�úL�DSRL�SRDWH�VWDELOL�R�VHVLXQH�PHGLD�FX�DFHVWD�����([LVWă�GRXă�WLSXUL�GH�
PHVDMH�6,3�� �FHUHUL� �WULPLVH�GH�FOLHQW�VSUH�VHUYHU��úL� UăVSXQVXUL� �WULPLVH�GH�VHUYHU�VSUH�FOLHQW���0HVDMHOH�GH�
UăVSXQV�FRQĠLQ�FRGXUL�GH�UăVSXQV�QXPHULFH��FH�DX�OD�ED]ă�FRGXULOH�GH�UăVSXQV�+773��([LVWă�GRXă�WLSXUL�GH�
UăVSXQV�úL�úDVH�FODVH�SHQWUX�FRGXUL��7LSXULOH�GH�UăVSXQV�VXQW��SURYL]RULL� �FODVD��[[��±�UăVSXQVXUL�SURYL]RULL�
IRORVLWH�GH�VHUYHU�SHQWUX�D�LQGLFD�IDSWXO�Fă�FHUHUHD�HVWH�vQ�FXUV�GH�SURFHVDUH��GDU�QX�WHUPLQDWă�úL��UHVSHFWLY��
ILQDOH��FODVHOH��[[���[[���[[���[[���[[��±�UăVSXQVXUL�ILQDOH�GH�WHUPLQDUH�D�WUDQ]DFĠLHL�6,3��3H�VFXUW��VHPQLILFDĠLD�
FRGXULORU�HVWH�XUPăWRDUHD���[[��SURYL]RULL���DSHODUH��FăXWDUH��DúWHSWDUH�HWF���[[��VXFFHV��FHUHUHD�D�IRVW�DFFHSWDWă�
FX�VXFFHV���[[��UHGLUHFĠLRQDUH��DFĠLXQL�VXSOLPHQWDUH�FH��WUHEXLH�OXDWH�SHQWUX�D�FRPSOHWD�FHUHUHD���[[��HURDUH�
FOLHQW��FHUHUHD�QX�D�IRVW�FRPSOHWă�GLQ�FDX]D�XQHL�HURUL�D�FOLHQWXOXL���[[��HURDUH�VHUYHU��VHUYHUXO�QX�D�UHXúLW�Vă�
VDWLVIDFă� � FHUHUHD���[[��HURUL�JOREDOH��FHUHUHD�QX�SRDWH� IL� vQGHSOLQLWă�GLQ�GLYHUVH�PRWLYH��FXP�DU� IL�RFXSDW��
UHIX]DW��QX�SRDWH�IL�DFFHSWDWă�GH�RULFH�VHUYHU��
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�6WUXFWXUD�XQXL�DSHO�6,3�
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ÌQ�ILJXUD���FOLHQWXO�$JHQW���WULPLWH�XQ�PHVDM�,19,7(��5(48(67��FăWUH�VHUYHU�XO�SUR[\�SHQWUX�D�úL�
H[SULPD�LQWHQĠLD�GH��vQFHSHUH�D�XQHL��VHVLXQL�9R,3��VDX�DOW�WLS�GH�VHVLXQH��FXP�DU�IL�VHVLXQH�YLGHR��FX�FOLHQWXO�
$JHQW� ���0HVDMXO� 6,3� LQFOXGH� GH� DVHPHQHD� XQ�PHVDM� SDP (Session Description Protocol)� GH� GHVFULHUH� D�
FRQĠLQXWXOXL�PHGLD�DO�VHVLXQLL��GH�H[HPSOX�SDUDPHWUL�FD��WLSXO�FRGHFXOXL�DXGLR�FH�WUHEXLH�IRORVLW��SRUWXO�RTP 
(Real Time Transport Protocol)�IRORVLW�SHQWUX�WUDQVPLWHUHD�XQXL�IOX[�GH�GDWH�DXGLR�VDX�YLGHR���6HUYHU�XO�SUR[\�
WULPLWH�XQ�PHVDM�INVITE clientului Agent 2 incluzând parametrii SDP a a cum a fost trimis de clientul Agent 
1.��Clientul Agent 2�DFFHSWă�DSHOXO�úL�HYHQWXDO�WULPLWH�XQ�mesaj SIP 200 OK�c tre serverul proxy,�FDUH�OD�UkQGXO�
VăX�WULPLWH�XQ�PHVDMH�SIP 200 OK clientului Agent 1 indicând succesul începerii sesiunii.�&HOH�GRXă�QRGXUL�
ILQDOH�QHJRFLD]ă�SDUDPHWULL�UHOHYDQĠL��vQFHS�VHVLXQHD�9R,3�úL�FRPXQLFă�vQWUH�HOH�IRORVLQG�SDFKHWH�GH�YRFH�SH�
SRUWXULOH�573��ÌQ�FD]XO�DOWRU� WLSXUL�GH�VHVLXQL�PHGLD��SURFHGHXO�HVWH�DFHODúL�GDU�GLIHUă�GRDU�SDUDPHWULL�6'3�
XWLOL]DĠL����([LVWă�R�JDPă�ODUJă�GH�DSOLFDĠLL�FH�IRORVHVF�6,3�FXP�DU�IL�VoIP��YLGHRFRQIHULQĠH��PHVDJHULD�LQVWDQW��
SUH]HQĠD� înregistrare utilizator, push to talk over cellular (PoC)��VROXĠLL�GH�DIDFHUL�úL�MRFXUL�vQ�UHĠHD��3ULQ�6,3�
GLVWULEXLWRULL�GH� VHUYLFLL�SRW�SHUVRQDOL]D� úL� IXUQL]D�R� VHULH�GH� VHUYLFLL� FDUH�SRW� LQFOXGH�FRQIHULQĠă��SUH]HQĠă��
PHVDJHULH� LQVWDQW� úL�PHGLD� vQWU�R� VLQJXUă� VHVLXQH�� �$VWIHO�GLVWULEXLWRULL�GH� VHUYLFLL�SRW� FUHD� �PDL�GHJUDEă�R�
DSOLFDĠLH� IOH[LELOă� GHFkW� Vă� VXVĠLQă� DSOLFDĠLL� PXOWLSOH� ULJLGH�� $FHVW� SULQFLSLX� UHGXFH� SHQWUX� IXUQL]RUL� FRVWXO�
SURLHFWăULL�úL�GH]YROWăULL�VHUYLFLLORU����

6,3�HVWH�XQ�SURWRFRO�FX�PXOWH�QLYHOH����'DFă��HOHPHQWXO�GH�UH܊HD�6,3�FRQ܊LQH�XQ�DQXPLW�QLYHO��DFHDVWD�
vQVHDPQă�Fă�DFHVWD�VXV܊LQH�UHJXOLOH�JUXSXOXL��GHILQLWH�SHQWUX�DFHVW�QLYHO��(OHPHQWHOH�VSHFLILFH�Vă�IXQF܊LRQH]H�
vQ�6,3��VXQW�PDL��ORJLFH܈�L�IL]LFH��'H�IDSW��HOHPHQWHOH�IL]LFH�GLQ�6,3�SRDWH�vQGHSOLQL�IXQF܊LLOH��GLIHULWRU�HOHPHQWH�
ORJLFH��vQ�IXQF܊LH�GH�VDUFLQLOH�FDUH�vL�VXQW�DWULEXLWH��

�1LYHOXO� LQIHULRU� 6,3� HVWH� UHVSRQVDELO� SHQWUX� VLQWD[ă� �L܈ FRGLILFDUH�$O� GRLOHD� QLYHO� GH� UHDOL]DUH� D�
SURWRFROXOXL� HVWH� FHO� GH� WUDQVSRUW�� $FHVWD� VWDELOH܈WH� PRGXO� vQ� FDUH� FOLHQWXO� WULPLWH� VROLFLWăUL� �L܈ SULPH܈WH�
UăVSXQVXUL܈�L�PRGXO�vQ�FDUH�XQ�VHUYHU�SULPH܈WH�FHUHUL܈�L�WULPLWH�UăVSXQVXULOH�SULQ�UH܊HD��
�� �$O�WUHLOHD�QLYHO�HVWH�QLYHOXO�WUDQVIHU��7UDQVIHUXO���R�FHUHUH�WULPLVă�GH�FOLHQW�IRORVLQG�QLYHOXO�GH�WUDQVSRUW�
DO�VHUYHUXOXL�6,3��vPSUHXQă�FX�WRDWH�UăVSXQVXULOH�OD�DFHDVWă�VROLFLWDUH��FDUH�VXQW�WUDQVPLVH�GH�VHUYHU�FăWUH�FOLHQW��
1LYHOXO�GH� WUDQVIHU� UHSHWDW� WUDQVPLWH�PHVDMHOH�QLYHOXOXL� VXSHULRU��GHWHUPLQă�FRPSDWLELOLWDWHD� UăVSXQVXOXL� OD�
FHUHUH܈�L�QRWLILFă�QLYHOXO�VXSHULRU��vQ�FD]XO�XQXL�WLPHRXW��2ULFH�RSHUD܊LH�UHDOL]DWă�GH clientul agentului utilizator 
(UAC)���VH�UHDOL]HD]ă�FX�DMXWRUXO�XQRU�VHULL�GH�WUDQVIHUXUL���$JHQ܊LL�XWLOL]DWRUXOXL��8$�܈�L�6HUYHULL�SUR[\�FRQ܊LQ�
QLYHOXO�GH�WUDQVIHU�FX�PHQ܊LQHUHD�VWăULORU�GH�WUDQVIHU��
1LYHOXO��FDUH�VH�DIOă�PDL�VXV�GH�QLYHOXO�GH�WUDQVIHU�VH�QXPH܈WH utilizatorul de transfer (transaction user TU). 
)LHFDUH�GLQ�RELHFWHOH�6,3�vQ�DIDUă�GH�VWDWHOHVV�SUR[\VHUYHU��HVWH�XQ�XWLOL]DWRU�GH�WUDQVIHU��&vQG�78�DUH�QHYRLH�
GH�D�WUDQVPLWH�XQ�DSHO��HO�FUHD]ă�R�WUDQ]DF܊LH�DSDUWH܈�L�WUDQVPLWH�DSHO�FX�DGUHVD�,3��SRUW܈�L�WLSXO�SURWRFROXOXL�GH�
WUDQVSRUW�D�GHVWLQD܊LHL��FDUH�Y�D�GHWHUPLQD�XQGH�WUHELH�Vă�ILH�WULPLV�DSHOXO��78��FDUH�D�FUHDW�WUDQVIHUXO�SRDWH܈�L�
V�R�DQXOH]H��&vQG�FOLHQWXO�DQXOHD]ă�WUDQ]DFWLD��DUH�ORF�DSHO�FăWUH�VHUYHU��FD�HO�Vă�WHUPLQH�SUHOXFUDUHD�DSHOXOXL�
GH�WUDQVIHU܈�L�Vă�WULPLWă�FăWUH�GHVWLQDWDU�GH�WUDQ]DF܊LH�XQ�FRG�GH�HURDUH��

Agent utilizator (UA)��HVWH�R�HQWLWDWH�ORJLFă��FDUH�SRDWH�vQGHSOLQL�IXQF܊LLOH�����DJHQWXOXL��XWLOL]DWRU�DO��
FOLHQWXOXL�� VDX� IXQF܊LD�GH�VHUYHU� �DO�DJHQWXOXL�XWLOL]DWRU�� � ÌQ� UH܊HD�6,3� � � UHSUH]LQWă�HFKLSDPHQWXO� WHUPLQDO�DO�
DERQDWXOXL��&D� UH]XOWDW�� DJHQWXO� XWLOL]DWRU� HVWH� IRUPDW�GLQWU�XQ�client agent utilizator (UAC), JHQHUDWRDU�GH�
FHULQ܊H܈�L�serverul  agentului utilizator (UAS),�FDUH�IRUPHD]D�UăVSXQVXUL��
�/XFUXO�8$&܈�L�8$6�GHSLQGH�GH�WLSXO�GH�FHUHUH��GDFă�DUH�ORF�WUDQVPLWHUHD�FHUHULL�VDX�D�UăVSXQVXOXL�vQ�SURFHVXO�
GLDORJXOXL���

Agent utilizator client (UAC) User Agent Client���R�SRU܊LXQH�D�DVLJXUăULL�SURJUDPHL�DJHQWXOXL�XWLOL]DWRU�
FDUH�FUHHD]ă�QRL�VROLFLWăUL��OH�WULPLWH܈�L�SURFHVHD]ă�UăVSXQVXULOH�SULPLWH��6ROLFLWăULOH�VXQW�JHQHUDWH�FD�XUPDUH�D�
XQRU�LQIOXHQ܊H�H[WHUQH��SULQ�FOLF��GH�EXWRDQHOH�D�XWLOL]DWRUXOXL��VHPQDOXO���OLQLHL�WHOHIRQLFH���

SIP-T Protocol (SIP pentru telefonie)�HVWH�SUHGHVWLQDWH�SHQWUX�WUDQVPLWHUHD�WUDQVSDUHQWă�D�LQVWDOD܊LLORU�
GH�VHPQDOL]DUH�3671�vQ�UH܊HDXD�6,3��6,3�7�XWLOL]HD]ă�GRXă�PHFDQLVPH�GH�WUDQVIHU�GH�VHPQDOL]DUH�FXQRVFXW�
VXE�QXPHOH�GH��vQFDSVXODUH�� �L܈ �UDGLRGLIX]LXQH���5H܊HDXD�GH� WHOHIRQLH� WUDGL܊LRQDOă�XWLOL]HD]ă�R�YDULHWDWH�GH�
SURWRFRDOH�GLIHULWH��GDU�OD�PRPHQW�OD�ED]ă�VWă�LQWHUDF܊LXQHD�GLQWUH�6,3܈�L�,683��$WXQFL�FvQG�UH܊HDXD�6,3�FUHHD]ă�
OHJăWXUD�GLQWUH�GRL�DERQD܊L�3671܈�L�DQXPH�HVWH�R�UH܊HD�GH�WUDQVLW��HVWH�GH�DVHPHQHD�FXQRVFXW�VXE�GHQXPLUHD�
GH�6,3�EULGJLQJ���
� �
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�5H܊HDXD�vQ�FD]XO�WUDILFXOXL�GH�WUDQ]LW�3671�SULQ�UH܊HDXD�9R,3�
�

3HQWUX�D�UDSRUWD�PHVDMXO�,683�UH܊HDXD�6,3�HVWH�WUDQVSDUHQW��PHVDMXO�WUHFH�SULQ�UH܊HDXD�6,3�IDUă�D�VH�
VFKLPED��$FHVW�OXFUX�VH�UHDOL]HD]ă�SULQ�vQFDSVXODUHD�PHVDMXOXL�vPSUHXQă�FX�FRUSXO�6,3���

ÌQ�ILJXUD���HVWH�UHSUH]HQWDWă�VFKHPD��GH�FRQHFWDUH��$WXQFL�FvQG�XQ�DSHO�GHVWLQDW�XQHL�UH܊HOH�6,3��YLQH�
GH� OD� DERQDWXO� 3671�� PHVDMXO� ,683� YD� IL� SULPLW� JDWHZD\�� XO� VHPQDOL]ăULL� vQ� MGC ( Media Gateway 
Controller)��FDUH�UHSUH]LQWă�SXQFWXO�GH�LQWHUDF܊LXQH�GLQWUH�UH܊HDXD�3671܈�L�6,3��0*&�FX�PLMORDFH�VWDQGDUWH�
DOH�SURWRFROXOXL�6,3�WUDQVPLWH�R�FHUHUH�OD�UH܊HD��3URWRFROXO�6,3�RIHUD�R�UXWDUH�VWDQGDUG��vQ�FDGUXO�UH܊HOHL�SHQWUX�
D�GHWHUPLQD�SXQFWXO�GH�LH܈LUH�FRUHVSXQ]ăWRU���SHQWUX�DSHO��'XSă�FH�D�JăVLW�R��HO�vQFHSH�XQ�GLDORJ�SHQWUX�D�VWDELOL�
R�FRQH[LXQH�PHGLD�vQWUH�SXQFWHOH�GH�vQFHSXW܈�L�GH�VIkU܈LW��ÌQFHWDUH�0*&��FDUH�HVWH�SXQFWXO�GH�LH܈LUH�DO�UH܊HOHL�
6,3�vQ�3671�WUDQVPLWH�PHVDMXO�,683�vQ�UH܊HDXD��3671�IRORVLQG�RULFH�PHVDM�,683�vQFRUSRUDW��FDUH�D�LQWUDW�vQ�
FHUHUHD�6,3�IăUă�D�YHULILFD�DFHDVWD��
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)LJXUD���5H܊HDXD�FRQH[LXQLL�3671��9R,3�

�6FKHPD�RUJDQL]ăULL�LQWHUDF܊LXQLL�3671��9R,3�
�
ÌQ�ILJXUD���HVWH�UHSUH]HQWDWă�VFKHPD�RUJDQL]ăULL�LQWHUDF܊LXQLL�3671��9R,3��$LFL�HVWH�QHYRLH�GRDU�GH�XQ�

0*&��FDUH� OD�SULPLUHD�PHVDMHORU� ,683�GLQ�3671�vO� WUDQVIRUPă� vQ�6,3��FHUHUHD�FDUH� VH�XWLOL]HD]ă� vQ� UH܊HD��
$FHDVWă�FHUHUH��HVWH�SURFHVDWă�GH�UH܊HDXD�6,3�vQ�PRG�VWDGDUW܈�L�vQ�UH]XOWDWXO��VWDELOLULL�FRQHFWăULL�PHGLD�SULQ�
��HDXD�GH�WHOHIRQLH�6,3܊L�VHUYHU�SUR[\���SHQWUX�UH܈�&*0

�

�6,3�IDFLOLWHD]ă�LQWHURSHUDELOLWDWHD�GLQWUH�GLIHULWH�DSOLFD܊LL܈�L�GH]YROWDUHD�GH�QRL�DSOLFD܊LL�DVWIHO�vQFDW�HVWH�
VWLPXODWă�IRORVLUHD�9R,3��

ÌQ�YLLWRU�DFHVWD�YD�IL�vQORFXLW�FRPSOHW�GH�WHOHIRQLD�SULQ���9R,3���'DFă�OXăP�vQ�FRQVLGHUDUH�IDSWXO�Fă�
LQWHUQHWXO�GH�EDQGă�ODUJă�HVWH�WRW�PDL�UăVSkQGLW�vQ�vQWUHDJă�OXPH܈�L�GH]YROWDUHD�WRW�PDL�SXWHUQLFă�D�FRQFHSWXOXL�
�,QWHUQHW�RI�7KLQJV���
��WRW�PDL�PXOWH�GLVSR]LWLYH�XWLOL]DWH�vQ�YLD܊D�GH�]L�FX�]L�YRU�IL�FRQHFWDWH�OD�LQWHUQHW����SXWHP�Vă�QH�LPDJLQăP�GRDU�
Fă�YLLWRUXO�YD�LQFOXGH�WRW�PDL�PXOW�SURWRFROXO�9R,3��&DOLWDWHD�VHUYLFLLORU�D�FUHVFXW�FRQVLGHUDELO�GH�OD�SULPHOH�
LPSOHPHQWăUL�DOH�VHUYLFLXOXL�SkQă�vQ�]LXD�GH��
�

Ȼ�ɋ�� Ƚɨɥɶɞɲɬɟɣɧ�� Ⱥ�Ⱥ�� Ɂɚɪɭɛɢɧ�� ȼ�ȼ�� ɋɚɦɨɪɟɡɨɜ�� ɉɪɨɬɨɤɨɥ� 6,3� ɋɩɪɚɜɨɱɧɢɤ�� ɋɚɧɤɬ�
ɉɟɬɟɪɛɭɪɝ�©Ȼɏȼ�ɉɟɬɟɪɛɭɪɝª��������������S��
�Ɇ�Ⱥ��ɒɧɟɩɫ�ɒɧɟɩɩɟ��ɂɧɬɟɪɧɟɬ�ɬɟɥɟɮɨɧɢɹ�� ɩɪɨɬɨɤɨɥ�6,3�ɢ� ɟɝɨ�ɩɪɢɦɟɧɟɧɢɹ� � � ��Ɇɨɫɤɜɚ� ��
ɆȺɄɋ�ɉɪɟɫɫ��������±�����S���


