
"Uel\Jb"lll'l"llel·N1'U (Terms of Reference : TOR) 

1R1-:in111~'lJ'lJB'Ubliluib'Ulil e:i1R111'VIE.J'WWJ'U1 1hv1i'u1-ifl'Un11b~E.J'Un11ae:i'Ui1R111"lJe:i-:iRru~"WE.11u1~1-11alili 

'11'U'J'U 1 'i"~'lJ'lJ 

~'JE.115'U'i"~n'Jlil'i"1R1Bban'Vl1eliln~ (e-bidding) 

1. r111mtlmn 

rH1J~vm1'U7fH'11611il; ~vn1V1cnJ mm~lil'H'1161\>1; 1;fo8'U~~ :u1nmn1vi cJ1J cJ 1 ;1 'll'U1~ bcl'!J~:u~ 'U1 n ru 
• 

iu 3 ,5 bb'1~ 6 eJ1r1111vi cJ'W ~'l.!1 b ~ · 81 'll 61°1vtf'u n11 b ~ cJ'l.! n11618'l.! ~'Ub ,:j' eJ..:i:u1nr1ru~vrn1'U1'11'1161 lil; 

~vt11vi mJ cJ bmr\>111'1161\il; 1;•fo..:i'Uu1~m ru:u1 n~vt11 vim J cJ 1 un 11~1 b 'W'l.! n11u1'U'U'i" ..:i;1u m cJ.fl1'W'!J eJ..:ii 'l.! v1 
• 

~..:in~11 .g..:i~1b'W'l.!n71bG1~:uim1cJ'U;eJmb;1 bb~8..:i'!J1v11 u~1u-ua..:i1~'U'UB'l.!b\>18;b 1Jlil zj..:iiJm1~J1r1qib uua~1..:im n 

'i"8..:J1'U~8f111~ ;11vtJ 1'!J8..:J b Vlfl b 'l.! fa~ bb'1~611.J'U61'l.!'l.! 'l.! bcl'U1 clnl'i" 1 'llb Vlfl b 'l.! fa~ 611'i"61'l.!bVli'1'!J8..:J~V111VlcJ1JcJ blilcl , 

~..:Jb611~1;bnliln11b1E.J'l.!;\>1'18lil;1lil mm111~m-nvnm1~;1;vin~ vinnm r1ru~·1·m1'U7~i'11611il; b~w~um1~J1r1ru 
'U '\J , , V 

'!J8..:J1~'U'Ubfl~ 8~ 1 cJvl -.d'1 b uu; a..:iiiu1~i1V15.fl1'W bb'1~ b61~ cJ'i".fl 1-w G11m1ma..:if u~ an11'!J cJ1 cJ (;)1"U8..:J'17'l.!1'l.!'W i1 Iii 

81'111~ 'Uf1'11n'i" bb'1~'-il1'l.!1'l.!8'U mru~8611'i"m 'IJ..:J1'l.!~1'l.!"j~'lJ'Ubf1~8~1cJ~ b ~~61..:i:ff u b~8'U1'U'U'i"..:J'U1~i1Vl5.fl1'V'j '!Jtl1cl 
, , 'U , 

Streaming bU'l.!nl"j~..:J b611~.fl1'\l'jJ n~ru bb'1~zj 8 b~ cJ..:J'!J8..:J~V111VlcJ1JcJ 1 'l.!nl'i" b U'l.!~V111VlcJ7JcJ.ff m11'lJ8..:J'U'i"~ b Vli'l 

vi1..:i;1m vir11 u fa~ b\>11 cJ~m1~-w;a~1~'U'U 1m..:iG1;1..:i: 'l.!'51'l.!V11..:i;1uG111G1m vii'l~..:i -.d'1 b uu; a..:i~ vivt11~'U'U bfl~B~ 1 cJ 
"' 

b ~8')8..:J1'U~'Ubb 'U'Un1'l 1 'll..:J1'l.!bb'1~ bb8'U'Wfofli'l.! 1 vt~ 1 ~:U~bfllil:fl''l.! 1 'l.!8'l.!1fl\>1 bb'1~ 1 ;fl'i"8'Ufl~~~qjqJ1ru.fl1 cl 1 'l.!81f111 

2. 1\>1'1'U'i"~'1.:Jf'1 
• 

., 
~vt11vicJ1JcJvib~~mn;u 

2.3. b ~~f'l ncJ.fl1'W bb~~,Jf u,J1 ..:i 1r11..:iG1;1..:i/u,51uvi1..:i;1'l.!G11'i"61'l.!b Vli'l'!J8..:J~vt11vi cJ1JcJ 1 ;llr111~r1'l.!G1JJ'cJ , "' 

. j_,J/// 
'1~:fiv ........................... ...... .. t b ~511.J ff'i 'il-lfl1'i 

mvtl'iLl-11"11; ·vm-:in~l-1 'U1VlJVl1'i1"!J Vll"ll"l ~ 1.JWW'i'tlV Vtl~Hl"l'ifU 

' 1.J1V1'i1'tlV Cl11'i11.J1.JVI 



2.4. 

~~Yl'1 (Cyber Security) b~e)G1'Utl•rU 1cJ'IJ1cJ'r!'IJ1'1~~~Wl'1 b~llt'U~b~cJ'UimcJ1 'U 

11vi11'VlcJ1~mn~lil'J\311M1'J 

G.la ilod II 

3 . RWm.J'Ulil"!Jel{li:.JcJ'U"!JelbG'l'Ue.l 
, 'U 

'J1f11 

3.1 ~bG1'Um1r11;e:i~~7'Un7'Jf1\P'lb~e:in~ilr1 ruG111u~ b de:i~ ;'U 1 'Um'Jte:i'lle:i~11vi11'VlcJ1~mn~lil'J\317G11il,; 
'U " ' 

3.1.1.; e)~ 1; ru n7'Jbb~ ~ J ~ '11 n; ~i'i lil VI~ e)~ 'Jbb 'VlmJ1Vl'U
0

1 cJ1 'U'\.h~ b 'Vl 1311 'Vl cl 1\P'l cJ1; t 'U 1 'U1'U ii' 'U 

3 .1.1.1. 

3.1.1.2. 

" 

tl 'Un'JWn'J~'11cJiruru1ru bb'IJ'IJ~ 1 ,2 bb'1~ 3 
1 V V 

e:i ,Jmrum~'11cJiruru1ru 1 im cJJl1cJ 1 'Utl1f11'J 
, V V 

";mG1'Ue:i" 1;mu;'J'U'U\P'lb'1'U lil11llil7'J7~~ 1 'Viie:imfrn'Urne:inm'J~m'l''U1mubbf11illil7;e:in r1i'.ie:i vi~e:i 
" 'U 

mYi~1cJ~'11 dJu 1\P'lcJt'U 1 vrut'U;mG1'Uv 

lil1"a1{1~ 1 lil1"i1{1 b 'ITTEJ'Ub vicJ'URWG'll.J'U~'U el fl1'Vi'U \Pl bbl;l~"i1cJ a~ bBcJ \P'l'Uelba'l.Jel 

~ 0 Q Q,I 

' 
d 

be.Jn'11"i'Vlb'1'Uel 

rwEJ1u1aA1'11il"in1'Vi'U\P'll.11meln rtJ"i~'VI., b'1'Uel 

l 'U"lfeJ{jd 

., "' 
beln'11"iel1{1el{I 

., 
"i~'U'Vil.J 1 cJbl;l"!J'Vi'U1 

' ., ., 
'Vi'J"!.lel"!.leJ.:ielna1"i 

JI Q .Q Q,I 

el1{1 el {I "I.I el {I 'U"i~'VI °1 

' ., 0 

i:.J1'U"!.le.ln1'Vi'U\P'l 

4.1. eltlmrum~~1mfomJ1W (Access Switch) bb'U'U~ 1 '<il1'U1'U 1 "ll\P'l bb~'1~'1J\P'liJ'J1cJ'1~bBcJ\P'l~~d 
"I QI QI "I , 

4.1.1. iJ'IJ'U1\P'l'Utl~ Switching Capacity 'J1111~~tltlff)1 36 Gbps 

4.1.2. il Forwarding Rate 1~~tlcJff)1 26 Mpps 

4.1.3. iJ'Vitl,;lilbb'IJ'IJ 1 Gigabit Ethernet 1~~tlclffJ1 16 'Vitl,;lil bb"1~ 'Vitl,;lilbb'IJ'IJ 1 Gigabit Ethernet 

~ SFP .,;uaun11 2 ""'• 

d µ .1 d Ck 
~-:J'lJB .......................... ... ...... u'i~i51'Uffa'il.lfl1'i ~-:!'lJB ........ ..................... ...... n'i'il.lfl1'i 

'U1VthLl.li'11; 'VIV1fl~l.l 'U1Vl.l'Vl1'i1'll Ylf'lf'I~ 'U1V'W'i'VV VBvlLf'l'i(U 

~-:J~B ... ~ ............... n'i'il.lfl1'i 

'U1V1'i1'VV tl11'i1'U'UV1 



4.1.4. ?111J1jfl~1E.Jm~LL?t1'VJ PoE m1J1J1(,)j,51'U IEEE802.3af Lb'1~ IEEE802.3at hw:w Power 
"' 

Budget 1~Jernn11 120 Watts 

4.1.5. :W'v11.J1E.Jfl111J'-ii1LL'U'U DRAM 1~JvE.JffJ1 1 GB DDR4 bb'1~'v11.J1E.Jfl111J'-ii1LL'U'U Flash Memory 

1~Je:iE.Jn11 512 MB 

4.1.6. je:JsJf'lJ1J1(,)j,51'U1;LLn IEEE802.1D, IEEE802.lw, IEEE802.ls, IEEE802.lp, IEEE802.1Q bb'1~ 
"' 

IEEE802.3ad 

4.1.7. je:JsJfomj1;'11'U VLAN 1;e:i~1s1Je:iE.J 255 VLAN ID 

4.1.8. je:JsJ1'u--i\'1'U1'U MAC Table 1;?tsi?tvi1~JvE.JffJ1 8,000 MAC Address 
'U ' ., ' 

4.1. 9. (,)e)slt:n'Umjfme:is11J1(,)j,5'1'U UL, CSA bb'1~ FCC 
"' 

4.1.10. ;e:J'1?111J1jfl'\111'11'Unm~'U'U 1 vJ.J1 220VAC, 50Hz 1; 

4.1.11. ;e:J'1?111J1jfl~viisi1'U; Rack 'U'U1v1 19 d11; 
'U 

Enterprise Wired and Wireless LAN Infrastructure isiLL~ 2024 v1~e:i~n11 

4.2. t1tlmrum::'11m!ruru1ru (Access Switch) bb'U'U~ 2 ~1'U'J'U 1 "!lvl bb~'1~"1lv1:Wj1E.J'1~L~E.Jv1~'1,Q 
, QJ QJ , , 

4.2.1. :W'U'U1v1'Ue:J'1 Switching Capacity j'JlJ 1~Je:iE.JffJ1 128 Gbps 

4.2.2. :w Forwarding Rate 1~Je:iE.Jn11 95 Mpps 

4.2.3. :wv,m~(,)bb'U'U 1 Gigabit Ethernet 1~JvE.JffJ1 24 ~e:J~(,) bb'1~ ~e:J~(,)bb'U'U 10 Gigabit Ethernet 

'Uuvi SFP+ 1~Je:iE.Jn11 4 ~e:J~(,) 

4.2.4. ?111J1jfl'<i:11vm~LL?11'VJ PoE (,) 11J1J1 (,)j,51'U IEEE802.3af Lb'1~ IEEE802.3at lviE.J:W Power 
"' 

Budget 1~Je:iE.Jn11 195 Watts 

4.2.5. :W'v11.J1E.Jfl111J'-ii1LL'U'U DRAM 1~Je:iE.Jn11 1 GB DDR4 Lb'1~'v11.J1E.Jfl111J'-ii1Lb'U 'U Flash Memory 

1~Je:iE.Jn11 512 MB 

4.2.6. je:JsJfumm~1'U1;LLn IEEE802.1D, IEEE802.lw, IEEE802.ls, IEEE802.lp, IEEE802.1Q bb'1~ 

IEEE802.3ad 

4.2.7. je:JsJf'\Jmj1;si1'U VLAN 1;e:i~1s1Je:iE.J 255 VLAN ID 

4.2.8. je:JsJfu--i\'1'U1'U MAC Table 1;?1'1?1v11~Je:iE.Jn11 8,000 MAC Address 
'U ' 

1.J1f.Jl.JVl1''i1'll Vlf'lf'I~ 1.J1f.JYf'i'Uf.J f.Jtl~Lf'l"HU 

4 ~ · 

~~'llv .......... .. ....... ..... ......... .. n112.Jn1, 

'W1f.J111'Uf.J '11111'\J'W~ 



4.2.10. ;ei-:1611m-ari•vh:nunm~'\J'\J 1 ~J1 220VAC, 50Hz 1; 

4.2.11. ;el-:16171J7'atl~~i-:i1'LI; Rack 'll'l.17~ 19 i111; 
'\J 

4. 2.12. ei 'l.J n-a run-a~ '11 cl i ru ru 1 ru i ~ el cl
0

1 'LI n "1 ° ~ Leaders 'll ei-:i Gartner Magic Quadrant for 
, .., .., \J , 

Enterprise Wired and Wireless LAN Infrastructure i-:ibb~D 2024 Vl~eJ~n11 

ti Q.I d O 
I 

d d Q,11/ 

4.3. e1'l.Jmrum::~1mtruru1ru (Access Switch) bb'U'U'VI 3 ~7'\..11'\.J 1 "ti~ bb~"1~'1J~~<a7cl"1~belcl~~-:i'LI 
1 QI QI 1 , 

4.3.1. ii'll'Ll7~'llel-:J Switching Capacity 'al~ 1~Jeicln11 104 Gbps 

4.3.2. ii Forwarding Rate 1~Jeicln17 77 Mpps 

4.3.3. ii'V'leJ;~bb'\J'\J 1 Gigabit Ethernet 1~JeiclffJ7 48 'V'lel;~ bb"1~ 'V'lel;~bb'\J'\J 1 Gigabit Ethernet 

'lJU~ SFP 1~Jeicln11 4 Y-lel;~ 

4.3.4. 611m<at1'1°7cln<a~bb61l~ PoE ~1~~1m:01'L! IEEE802.3af bb"1~ IEEE802.3at l~cljj Power 
"' 

Budget 1~Jeicln11 375 Watts 

4.3.5. ii'VlU1clf117~-il7bb'\J'\J DRAM 1~Jeicln17 1 GB DDR4 bb"1~VIU1clf117~-il7bb'\J'\J Flash Memory 

1~Jeicln11 512 MB 

4.3.6. jeJ-:J1''Umm!7'Lll;bbf1 IEEE802.1D, IEEE802.1 w, IEEE802. ls, IEEE802. lp, IEEE802.1Q bb'1~ 

IEEE802.3ad 

4.3.7. -aei-:ifom-a1;-:i7'LI VLAN 1;ei~1-:1Jeicl 255 VLAN ID 

4.3.8. -aei-:ifo-il7'Ll1'LI MAC Table 1;61-:161~ 1~Jeicln17 8,000 MAC Address 
'\J , 

., ' 
4.3.9. ~el-:le.J7'Lln7"a1'mei-:im~-a:01'L1 UL, CSA bb'1~ FCC 

"' 
4.3.10. ;ei-:16111J1<at1V11-:11'L!nm~'\J'\Jl~J1 220VAC, 50Hz 1; 

4.3.11. ;el-:16171J7'atl~~i-:i1'LI; Rack 'll'l.17~ 19 i111; 
'\J 

4.3.12. el, 'l.J n-a rum~ '17 cl i t1J t1J 7 ru '1.., ~ el fl
0

1 'LI n "1,' ~ Leaders 'll ei-:i Gartner Magic Quadrant for 

Enterprise Wired and Wireless LAN Infrastructure i-:ibb~U 2024 Vl~ei~n11 

4.4. el tin 'HU n 1:: ~7El'1'ruru1ruHr11 El .n 1v1'LIel1fl11 (Access Point) '11'\.J 'J'LI 17 "ti~ bb~· "1 ~'lJ ~ jJ 
• QI QI 'I , ,, 

'a1cl'1~b€Jcl~"1-:l'U 

4.4. 1. 6171J7"at11''U~-:l.;el~'1~~7'Llf117~~ 2.4 GHz bb'1~ 5 GHz 1;'\"l;el~fl'LI 1~cl6111J7<am~ein1; 
'\J 

~el-:l~f\jf\j7ru1;~-:Jbb'\J'\J 20 MHz ~1Vl1''U~1'Llf111~~ 2.4 GHz bb'1~ 20, 40, 80, 160 MHz 

' 

I' ,/;,U01um1~~ 5 GHz 

J.-r ~ ~ 
'1~:fie:i ................. ....... .. ......... th:::61'Um'i:Wfll'i '1~'tle:i ......... .. .... .. ................. m'i:wrn'i 

'U1EJ'U'ib:Wl'11; '\IIEJ'Jtl~:W 'U1EJ:W'\111'i1'tl Ylf'lf'I::: 

"'~zjeJ .. . ~ : ... ...... .... . tl'i'i:Wfll'i 

'U1EJ1'i1'UEJ tl11'i1'U'U~ 



4.4.2. b?l1tl1fl71"1.ll1&u bb'U'U Omnidirectional 1~tJfl11l.J~ 2.4 GHz iJ Gain 1~~Bt!ffJ1 3 dBi bb'1~ 

fl11l.J~ 5 GHz iJ Gain 1~~BtJffJ1 4 dBi 

4.4.3. 

4.4.4. 

4.4.5. 

4.4.6. 

4.4.7. 

4.4.8. 

?11l.J1'Hl'Vl1-:11'Ubb'U'U 4 x 4 MU-MIMO bb'1~?11l.J1':it1~-:J;Bl.J'11;1~~8t!f111 4 Spatial Stream 
" 

·rn-:if'Ufl71'Vl1-:11'Ut,11:i.Jl.J1t,11\i1'U WiFi 6 
dJ 

10-:ifom1~1tJ10'LI;m~1;1~ Data rate ~,:i~~1~~BtJf111 5 Gbps 

il~B,;t,1~10-:ifu 100/1000/2500 Multigigabit Ethernet (RJ-45) 

;B-:i1;fom1fm0-:i;mhvt'U~t,)1l.Jl.J1t,)1!1'U UL 1,ffo EN Vl~8 FCC 

bU'Ufft.Jmru Access Point ~1B-:Jfofl71'Vl1-:11'Ubb'U'U Embedded Wireless Controller (EWC) 
' 

1; 
4.4.9. iJtyJ LED bb?l~-:J?lt11'Ufl71ru'Vl1-:11'U 

" 
4.4.10. 10-:ifu Security Features lil-:!'U 802. lX, AES, WPA2 bb'1~ WPA3 

4.4.11. 10-:ifu Extensible Authentication Protocol (EAP) lii'-:i-d MSCHAPv2 bb'1~ EAP-TLS 

4.4.12. 1B-:ifu Power over Ethernet t,11l.Jl.J1(,11!1'U IEEE802.3af, IEEE802.3at 

4.4.13. ~'lJmrum~'11t!~qjqJ1ru1imtJ ~~0~1'Uf1~:i.J Leaders 'UB-:J Gartner Magic Quadrant for 

Enterprise Wired and Wireless LAN Infrastructure ~-:Jbb~'U 2024 Vl~8~f111 

4.4.14. bU'UB'Umru Access Point ~?11l.J11ti'Vl1-:11'U~1l.Jfl'U WLAN Controller 'U8-:Jl.JV!11YltJ1~tJ 
' 

bf1~t,111"!1?1t,1.; ffi;-:11'U1'LI1J'1'1'U'U1; ( Software Version: 17.9.5) 
' 

4.5.1. ~'lJmrubb'U'1-:!61qjqJ1ru1mb;1'\.J1bb?l-:Jbb'U'U Transceiver Module 10 Gigabit Ethernet SFP+ 

'!l'U~ Single-Mode '11'U1'U 2 'IJ~ 
' 

4.5.2. ~ 'lJ n1rubb'U'1-:161(1!(1!1ru1mb;1'\.J1 bb?l-:Jbb'U'U Transceiver Module 1 Gigabit Ethernet 'IJ'U~ 

l000Base-LX/LH '11'U1'U 4 'IJ~ 
' 

' " 
4.6. ~1tJarunnru Patch Cord bbt,11;1~'1J~lJ11tJ'1~b~tJ~lil-:l'U ., ., ' 

4.6.1. ?11t! Fiber Patch Cord Single-Mode 'IJ'U~ OS2 ..X1 ST-ST fl11l.Jtl11 3 L:i.Jm '11'U1'U 1 b;'U 

4.6.2. ?11'U Fiber Patch Cord Single-Mode 'IJ'U~ OS2 ..X1 ST-LC fl11l.Jtl11 3 b:1.Jt,11 '11'U1'U 2 L;'U 

. ,/4.Jff 
'1.:J:Sel .. ................................. 'Lh~511.Jn'i'il.Jfl1'i 

'lJ1EJtl'ibl.Ji'11.; 'I-IEJ1tl~l.J 'lJ1EJl.J'1-11'i1'!l VIP1P1~ 'W1EJ'Vi'i'UEJ EJel\ilbPl'iru 

'1.:Jzje)_~ : .............. tl'i'il.Jtl1'i 

'lJ1EJ1'i1'UEJ C111'i1'lJ'lJ~ 



ii ii ' 1,1 

4.7. ~~\,1-HJtln·atu~bb~Fl 19 ii--.i ~1'UTU 3 "If~ LL(?l1;1::'ll~il11EJ1;1:: LBtJ~l'l-:J'U 
"I \.I "I , 

4.7 .1. LD'I.J;~~bfl'Ue)Un'Jrubfl~e)~7mb'U'Ui-:it'I.J lJ1(,l'J~1'1.J 19 i11 '1J'I.J1~fl11:I.J~-:J l SU fl17:1.Jn;1-:i1~ 
'U , c:1,3 'U • 

4.7.2. 

4.7.3. 

4.7.4. 

4.7.5. 

4.7.6. 

tie:it1ffJ1 600 i'.J1;1~b:I.J(?l'J '1J'I.J1~fl11:I.J~n 1~tie:iEJffJ1 600 i'.J1;1fo:1.J(?l'J 

LD'l.11~~~e)e)nbb'U'Ubbi;l::t:.J~(,1(?11:I.J:I.J1(,l'J~1'1.J EIA Vl~e) IEC bD'I.Je:JV1-:Jtie)EJ , ~ 

t:.J~(?l'17n Electro Galvanized Steel Sheet vt1e:i~m1 
1,1 ~ /( ' 1,1 1,1 1,1 

b~1(,l~~Ln'Ue:J'Un'Jrubf11e)'1J1EJ (Rack) ~1'1.JVl'I.J1lJ(,)'Jb1;1'1J u bb~~-:Jf111:I.J~-:J'1Je)-:J(,l 
\I , ,., \I 

;7'1.J'U'l.1'1Je:J-:J;iln11~~~-:ii~1;1m::u1EJmn1?1'1J'l.!7~ 1~tie:iEJffJ7 4 -61 '17'l.11'1.Je:JV7-:itie:iv 2 (,)'J 
" 

lJ'J1-:Jthrn1vhL'U'U 3 '1J1 '11'1.J1'1.J1~tie:iEJffJ1 6 ~e)-:J '1J'I.J1~1~tie:iEJn11 15 bbe):I.Jtj bbi;l::~7ll1'Jt7 

'Je)-:Jf'Ufl'U'11'1.J1'1.Je:JUmrubf11e)~1EJ~~~~-:imEJ1'1.J;m.Jmru(?l7:I.J'11'1.J1'1.Je)Un'Jrun7'J~~~-:Jb~:I.J 
, 'U, , 

4.8. bfl~B-Hhrn~hh~1 (UPS) '1J'U1~ 1000 VA w~a:u~~~~ ~1'U1'U 3 "If~ iiRru~m~m.1::~~d 
' ' 

4.8.1. bU'I.Jbf1~e)-:Jl;17'Jel-:J 1vh;1~1J'1J'I.J1~ri1~-:i 1vJJ11~tie)EJffJ1 1000V N600W 

4.8.2. 1;Lb'U(?lb(?leJ~bb'U'U Sealed lead acid maintenance free 

4.8.3. mm1mtl~EJ'I.Jbb 'lJ(?lb(?leJ~fa EJ 1~;el-:J'U~ bA~el-:J 

4.8.4. il~qJqJ7ruL~EJ-:i L~eJ'l.lLL 'LJ(,l L(?leJ~LL 'J-:Jl'l'l.1~7 vi~e:i 1m 1ei.;1 vi1;1~ 

4.8.5. bb'J-:Jl'l'I.J'1J1b;11~tieiEJn17 220 VAC 

4.8.6. m1:1.J~'1J1L;11~tie:iEJn11 so Hz 

4.8. 7. Lb 'J-:Jl'l'I.J'1J1eleln 1~tie:iEJffJ1 220 VAC 

4.8.8. m1:1.J~'1J1eiein1~tieiEJn11 50 Hz 

4.8.9. il Waveform 1vJ'1J7elelnLU'I.J Sine wave 

4.8.10. lJL;71''UbL'U'U Universal futl~m~EJ'U 1;J-:i'1J1n1;1mL1;1::'1J7bb 'U'I.J 

4.8.11. Recharge Time (n7'J'll7.;'1b~:1.J 90%) 1'1.Jnm. 6 -B'11:1.J-:i vt1m11n11 

.. J_)/tl 
t1.:i'1leJ ....... ......... .......... .... ..... 'U'j"tfi1'\Jm'j"l.Jt77'j" 

'U1fl'U'j"b1J?l1; 'VIV1f1~1.I 'U1V1.l'\111'j"1'1J VIPll'lt 

t1irn..~ .. ........... .. m'j"1Jtl1'j" 

'U1fl'J'j"1'tiV fl1'J'j"1'\J'U~ 



5 . "lle.1Ub"ll~"lle.J.:J.:J1'U 

5 1 .:J1'Ub~'Ua1vtl1a'runnw1mLn'HJ1bba.:J e.11fl111'V1VW~'U1 flW~'V-IV1'U1'1A1a~1 ~wi:.:ia1vtl1a'ruru1w 
• • QJQ/ QJ Q/ 

1mLn1tl1LLa.:i '11'W1'W 3 b6"'W'V11.:J 1wiv1imvtl1a'ruru1w1mLn1tl1LLa.:i ~iiflw'1n~w~~.:id ., ., ' 
5.1.1. bU'U?f1vtI1;;,'qjqj1ru1mL;1tI1 bb?f-:J'll'U l?1 Single Mode ~f-:ijj f\ ru?fl.JU(i1 b U'UhJm~mm511'U 

ANSI/TINEIA-568. 3-0, ANSI/TIA-568-C. 3, IEC 60793, ITU-T G. 6520, ISO/IEC 11801 : 

2017 bbi;j~ RoHS bU'Ut1v1-:iJt1mbi;j~'Jt1-:ifum11 ;-:J7'U 1 'Llv'U1fl~ 1; 

5.1.2. ?fU'U?f'U'Uf111Y11-:J1'U~7~m~1,i7'U IEEE 802.3 ~m7~b~1 lG, lOG, 40G, lOOG Ethernet 1; , ~ 

bU'Ut1v1-:iJt1v 

5.1.3. bU'U?f1V'LI7iqJqJ7ru1mL;1'U7bb?f-:J~l?1i-:imv'Llt1nmA1'J'll'UWI Single mode 

5.1.4. lJb'U~t1n'Ut1f1~~1v\'1;1v1?f~ High Density Polyethylene (HOPE) bbi;]~Jv-:inuf-:i~~l (UV­

Resistant) 1; 
5.1.5. mv1'U?f1VlJ1?fWl~bU'U fa'i-1~b~t1Jt1-:in'Ui~1n1?1bb Vl~?f1V (Corrugated Stell Armored) , 

5.1.6. iJbbn'U1mL;1bb'IJ'IJ 6 Core 11?1mbn'U1mL;1bU'U'll'U\?1 Single Mode 9/125 µm • 

5.1.7. iJ1A1-:J?f;7-:JbU'Ubb'IJ'IJ Loose tube V17;1V1?fl?1 PBT ( Polybutylene Terephthalate) bbi;]~ 

mc.11'UiJ Jelly Compound b~t1Jt1-:in'Um1~t'U 

!LI ' ' ' 

5.1.8. iJ Strength Member V171?11V1?fl?1 E-Glass Yarns 'll'Jc.11'\Jbb'J-:J~-:i bbi;]~b~~fl17~~\?1'i-l~'U 'i-l~tl 

1?f\?1~f111 
' 

5.1.9. iJ Rip Cord b~t1~1c.11'Uf11'J'Utlf1?f1c.i 

5.1.10. Bvl'J1f11'J~qjb~V (Typ. Attenuation) ~A11~c.111fl~'Ubb?f-:J 1310 nm 1~bfl'U 0.33 dB/km bbi;]~ 

~fl11~t111fl~'Ubb?f-:J 1550 nm 1~bfl'U 0.19 dB/km 'i-11t1~n11 

5.1.11. ?11m1t1V1'U~mb1-:i~-:i (Tensile) 1~·Jt1c.1n11 2,500 N (Installation) bbi;]~1~·Jmrn11 1,500 

N(Operation) 'i-11t1~n11 

5.1.12. ?11m1t1V1'U~tlbb'J-:J f1 1?1'Vl'IJ (Crush Resistance) 1~Jt1c.1n11 2,200 N/10 cm 'i-11t1~n11 

5.1.13. lJ6U'U1\?1b;'U~1Pl'UVf1i;j1-:J1~bfl'U 10 lJi;j~b~l,lj bbi;]~J1'i-1Uf11~bfl'U 130 KG /KM 
" 

5.1.14. jjf Pijjn111;-:J-:Jtl6Utl-:J?f1c.16Ut\J~(i1\?1J-:i1~·bf1'U 20 bVl,1 bbi;]~61Jru~1'll-:J1'U1~·bf1'U 10 bV116Utl-:J 

b;'U~7Pi'Uvnm-:imc.1 bbi;]~?f1m1t1V1'Ut1ru'i-l.ni16Uru~ 1 ;-:i1'U 70 t1-:iP11 L'llm'lic.1?1 'i-11t1~n111; " , " 

1.rn.1'lbLlJf'l11 Vll:l1fl~lJ '\J11:JlJVl111'!l 'Vlf'lf'I~ 

'1-:Jzjel ~ ... ........... fl'i1lJfl11 

1.J11:J1Hu1:J m1111.J1.J~ 



5.1.15. ?11mzje:i:w~e:i?11m.hr'1)'1)1ru LmL;1'U1bb?l..:J (Fiber Optics Patch cord) L1J'U?l7m zjeJ:W~eJ?l1cJ'U1 

i'1)'1)7ruLmL;1'U7LL?l..:J'll'U~ Single Mode 'IJ'U7~ 9/1251:w1r1'lb:l.J(,l'J ~i1ir1~m1J'ULL'U'U ST-LC 

5.1.16. ;e:i..:i~~Vl1eJ'Umru~eJ'W1..:!~7vtfofl1'lbzjeJ:W~eJ L~'U Connector, Pigtail, FDU um; Patch Cord 
' 

(,11:l.Jfl1j 1 ~..:11'U 1 ;b Vl:l.J1~?1:W b~cleJ'Umru'J~'U'U b 1J'U~;(,l,nrusn~i1Lfl~e)..:JVl:W1clfl1'J;1 b~cl'Jfl'U 
' 

5 .1.1 7. fl 1'J L~ -u?11 cJiK '1J'1J1 ruLfl ~ e:i~ 1 cJ LL'1 ~ 'J~'U'U 1 vJJ 1 <ii~; e:i..:ivi1 fl7'i" ~ ~ i..:i 1-u~ e:ivt~ eJ'J1..:i; e:i cJ ?11 cJ 1; 

b~ cJ'U;eJ cl (911:l.J fl11:W b Vl:W1~?1:W vt1eJ (,11:l.J~fl ru~VW1'U1'1 f'11 ?I lWi b ~'U'lleJ'U L ;~1 b 'U'Ufl1'J 

5.1.18. fl1'i"L~'U?l7 cJi'1)'1)7ruLr11e:i~1mL'1~'i"~'U'U 1 vJJ1<iJ~;e:i..:i L~'U?l7cJ;eJcJ 1-u~e:i vi1m1..:iL~'U?11 mLcJfl<il7 fl 

fl'U 

5.1.19. fl1'Jb~'U?l1 cJi'1)'1)7rum cl L 'UeJ1fl1'J 1-umru~eJ1fl1'J 1~i1J1 b ~~1'Uvt1e:i b~'U?l1cl'11 flJ1 b ~~1'U'1..:1:W1 

(917:l.J~'U..:i;e:i..:i ;eJ..:JL~'U?l7cJ;eJcJLm1..:i~m?l~fl (PVC Wire way) 'll'Um1..:i?i'IJ11 vt1m1..:ibvt~fl 

. - ' - ' 
(Steel Wire way) Vl'JeJVleJ EMT Vl'i"eJVleJ IMC 

5.1.20. mru;e:i..:iij fl1'J b '11~t'Uvt1eJ~'U..:JeJ1fl1'J L ;eJ~L 'U~'1 cJ'W'U<iJ'IJeJ..:lfl ru~fl'J'J:Wfl1'J "1'/JeJ..:lfl ru~~ cl1'U1 '1 
" ' 

' ' ' t., 1 ~ ' 

f'11?\(,l'J :WVl11Vlcl1~ cl bfl~(,l'Jf'11?\(,l'J b~clfl1'Jfl'J~vi1~..:lfl'111(,leJ..:J 1:wi1~'1fl'J~Vl'U(1..:Jfl11:Wbb 'IJ..:J Lb 'a..:! \,le) 

1m..:i?l;7..:JeJ1fl1'J bb1;1~ 1;-rur111:w b~'U'lleJ'Uf1eJ'U fl1'J~~~..:i 

5.1.21. ~eJ;eJcJ?l1cJVl~eJ'J1..:Jb~'U?l1cJ ;eJ..:Jvi1'11fl1?1~~ijfl11:l.Jl1'Ufl..:Jbb~..:J Lb 'a..:! 1~ b1J'U?l'U:W vt1eJ~1'Ufl'J'J:W15 
' 

\Je:i..:i fl'U?l'U:W ?11:l.J1'Jfl1'U'11vt1.Jfl'IJ eJ..:I ?11 cl 1;Lb'1~ij ?i fl i;'!:l.J fl~'Ufl'U~ 1.J..:Jvt1e:it'U~'IJ eJ..:leJ1fl1'J 

5.1.22 . ;eJ..:J~~yj7\J7cJzjeJ'UeJfl'1 ~~~t..:i J..:i;'UV\1..:1 bb'1~'U1;11cJV11..:J b~ eJLb?l~..:J'J1cJ'1~b~ cl~ L ;Vl'J1'U(1..:Jfl1'J 
' 

' ' ' I.I I.I ~ ' ' ' I.I ' 

b 'lJe):l.J(,le)~~(,11..:J 1 'J'J:WVJ..:J~ bfl'U~tJmru bb1;1~~,J mru(,17..:J 1 1 Vl'U~b<iJ'U(,11:l.J bfl ru'n'/Je)..:Jflru~~ cl1'U11;1 

' ~ 

5.1.23. 'J~vt11..:i LINK 'IJeJ..:J?llcJ FIBER OPTIC (,leJ..:J~7b'U'Ufl1'i"Vl~?leJ'U ATTENUATION 'Vlfl1 CORE 'IJeJ..:J 

?11cJJ..:ivi:w~vi'vi°1fl7'J~~t..:i 1~mfl~
0

eJ..:I OTDR (OPTIC TIME DOMAIN REFLECTOMETERS) 

5.2 . .:J1'U~~:..:ia1titl1aruru1ru UTP CAT6A 1hvii 'Ubfl~B"lht1Ha1t1 '11\J'J'U 17 <i]~ ., ., . 
B1fl1'a1 'Vltl'W\;ll'U1 flW~VW1'U1~A1'1(,l i b~tJbi a1ti'U1aruru1ru ~ijflru"'m~tru~~..:id ., ., . 

5.2.1. L1J'U?l7cJVleJ..:JLL~..:Jbb'U'U~bfl~cl1 4 A?l7cJ~~~..:i1-umr111 'll'U~ F/UTP CAT6A (Foil Twisted Pair 
" 

Category 6A) L'U~eJfl'UeJflbiJ'U'll'U~ LSZH (Low Smoke Zero Halogen) L~e:im1:w,J1;1e:i~.ncJ 

1.J11:JlJ'\111'j1 '1j 'Vll"ll"I ~ 1.Jll:JVi'j'tll:J l:Jell11Ll"i'j(U 

d ~ · 

'1 -:l'll el ...... ... ........ ..... ... .. .... .. .. fl'j'jlJf11'j 

1.J 11:J1'j1'tll:J '111'j11.J1.J'vl 



5.2.2. 

5.2.3. 

5.2.4. 

i'.ir1ru?111'U&iLU'U1tl(,)1l-J111m~1'U?11fl'1 1;LLn ANSI/TIA-568.2-D, ISO/IEC 11801:2017 LL'1~ 
' ~ 

V , V 

(,leJ-:J~1'U111(,l'J~1'U RoHS Compliant ~1cl 

ii~l1'U1bU'UVleJ-:Jbb~-:J 100% (Solid Bare Copper) 'U'U1~ 23 AWG 

i'.ir11m111;1'UVl1'U'UeJ-:J(;l1'U1 (DC Resistance) 1~ bfl'U 6.65 1m~11 ~'J~cl~ 100 Ll-lm "J111fi-:ii'.i 

r11r111mL\,lfl~1-:J'UeJ-:im1m ~11 'Ufl1'J~-:J;eJl-lmL~'1~A?l1cl 1~ bfl'U 25 ns L~ eJfl1"J1'u~-:iiruru1ru 
'\J \J V IILI 

"'"" 'U eJ 11 ffVI ~ 
'\J 

5.2.5. 1m~cl~?l1cl 100 bl-J(Wa ;eJ-:Jiif11'1~VleJ'U'UeJ-:JiqJqJ1ru1~Lfl'U 52.4 dB ~m111~ 650 MHz 

5.2. 6. fl TH~ 'U?l1 cl'U1 i qJ '1]1 ru; eJ-:Jvi' 1f11'J b~'Um cl 1 'LI~ eJ; eJ cl ?11 cl (Conduit) '\111 eJ'J1'1 b~'U ?11 cl (Wire 

way) 'Vl1eJ ~eJBeJ'U (Flex) 'U'U1~~b '\11111~?111 bb'1~fl1'J&i~i-:i;eJ'11 ;~ fl'\1161 fl 1 'Ufl1'Jb~'U?l1cl fl1'J11'1 

5.2.7. 

5.2.8. 

5.2.9. 

V V 

?11cl (Handing) bb'1~fl1'J~~-:JeJ (Bending) ml-l'UeJf11'Vl'U~'UeJ-:J~~~\,l?l1cl 

A1111 cl 11'UeJ '1?11 clbb ~ '1 ~ b; 'U 1~ b n 'U 90 bl-J m 'WU '11 fl eJ tJ fl'J ill fl'J ~ ~1 cl~ ru ru1 ru'\111 eJbb ~-:i •vfo ' ., ., 

?11cliruru1ru UTP (Patch Panel UTP) '1'U'1-:Jb;11'u?11cliruru1ru UTP Outlet 
11L1 11L1 IILI IILI 

1'Limru~i'.im"J1;Lb~-:Jifl?l1cl'LI1iqJqJ1ru UTP ;eJ-:J~~vh Label &iv11;'tlv1b'1'U ~'1~bb~-:Jifl?l1cl1.J1 

iruru1ru UTP (Patch Panel UTP) bb'1~~b;1fo?l1cl'U1iruru1ru UTP Outlet Vlfl'1v1 
Ill) u u u 'I , 

1'Umru~1~i'.ifl1"J1;Lb~-:Jifl?l1cl'U1iruru1ru UTP 'Vl1eJb~'U?l1cl'U1iruru1rum-:ib;1eJUmrum~'11cl 
U IILI IILI IILI 'I 

~ruru1ru 1 ;iv1vi'1 Label ~v11 ;'tlv1b'1'UJ-:iv/ ?11cl'U1iruru1ru;1'U'Vl~1eJtlmrum~~1cl~ ruru1 ru 
VU UU Ci UV 

' V 

bb'1~vib\,l1{U?l1cl'U1iruru1ru UTP Outlet Vlfl'1v1 
IILI U 'I 'I 

vm1U1'1i'll?l\,l.; 1v1clm"Jm~vh~-:ifl~11;eJ-:i 1~ii~'1m~V1ufi-:im111 LL ~-:i LL "J-:J'UeJ-:i 1m-:i?1;1-:ieJ1r11"J 

LL'1~ ;eJ-:i 1; {um1m ~'U'lleJU neJ'Um"J&iv1 i-:i 

5.2.11 . ~e);eJcl?l1 cl'Vl1e)'J1'1 b~'U?l1 cl; eJ-:JVl°1'11fl1?1v1~i'.i r11111J'UA-:Jbb ~ '1 bb j-:J 1~ b U'U?li'Jl-l'Vl1eJ~1'Ufli'J1116 
' 

IJ IJ S., t,, IJ I 

5.2.12. fl1'Jb~'U?l1cl'U1~qjqj1rub'U1(,j Rack (,leJ-:JVl°1fl1'J'JeJcl?l1cl'J111fl'Uv11cl Wire Management vi 

b '\11111~?111 facl;e)-:J~v1V111 ;b~clU;eJclfleJ'Ub~'U?llm ;1; Rack 
'\J 

'U1cJ'U'Hl.Jl'l"l{ '\llcJ"lfl~:W 'U1cJ:W'\111'i1'tl Yll'll'I~ 'U1cJ'Vi'i'UcJ cJtlliHl'l'iru 

'1-:1:gtl. ~ .: .............. n'i'i:Wfl1'i 

'U1cJ"l'i1'UcJ Cl1"l'i1'U'U~ 



5.2.14. ;v.:J-.5'(,lvt1vtJmru~v'Vi1.:JG11Vl'f'Ufl1'Hzjm.J~v b~'l..l Patch Panel, Cable Management bb'1~ , 

Patch Cord t,rn.Jfl111;.:J1'l.J1;b'V!l.J1~?fl.J L(,lfJvUmru1~'U'Ub'\J'\..le-J~t,]Jlru~Y1ihr1~v.:JV!l.J1tlfl11;1 , 

b~tl'Jfl'\..l 

5.2.15. ;0-:i-v\'1 fl11 ~ (,1 ~.:im ti m~-il1 t1iruru1 rub ;1 nu bbe-J.:i m ~ -il1 ti i ru ru1 ru 1~b ~ tiu;e:i ti ~(,l-v\'1J 1 tizje:i u 0 fl 
V V Ill.IV 

-i)(,l~ (,Ji.:) J.:i;'l.JVl1.:J bb'1~U'11t!Vl1.:J b ~ LJbb?f(,l.:Jj1tJ'1~bB tJ(,11 ;Vl11'Uii.:i fl1Jb zje)l.J ~e)-i)(,1~1-:J 11; , , 
' ' ' V 1 

'ti (,1 b -il'\..l M 1l.J bfl ru6Yl 'IJ e).:) A ru~ Yi tJ 1'U1'11'11 ?f m l.JV!11VI tJ1 ~ tJ bfl~m 1'11 ?f M 1 Yi 1tll.J ?f ,:j e-J '1Vi (,l?{e) 'U fl 11 

o/11.:J1'l.J'/Je).:J?f1 tl 

~1'1..11'\..l 41 ~~ e11R111'VltJ~\9AJ'U1 Rru::wE.11u16'1A1aM{ L~tJtia1E.Jtl1aruru1ru ~iiRru6'm~ru::~.:id 
'i QI QI 'I 

5.3. 1. b'U'l..l?f1tJVltl.:JbbV1.:Jbb'U'U~bfl~tl1 4 6?11t1'l!'U(,l U/UTP Category 6 Y1i'htJ~eJfl'l!'Uv1 LSZH (Low 

Smoke Zero Halogen) b~8rl11l.JU'18(,]JltJ1 '\..lfl111 ;.:J1'\..l bb'1~bb?f(,l.:Jfl11Vl(,l?feJ'Uii.:i 600 MHz 

5.3.2. :WAtl.l?fl.J'U~bU'l.!1uM1l.Jl.J1M1,i1'\..l ANSl/flA-568.2-0, ISO/IEC 11801:2017, EN 50173-1, ~1\J , ~ 

fl11fme:i-:i-il1fl 3P Verified bb'1~mmJ11'i..l RoHS Compliant b'U'l.lv~1.:i,;0t1 

5.3.3. :Wt-111.J1b'U'\..!Vl8.:Jbbv1-:I (Solid Bare Copper) 'IJ'\..!1(,1 23 AWG :W Filler Slot 00mrnrn'\J'l..l Cross 

Filler bbtlfl?f1t1tl1iru ru1 ruVI fl A?f1 tJeJ 0 fl-il1 flfl'\..l b ~0J0-:i nu fl111'U mm ~vt11-:i A?f 1 tJ 
V V , 'IJ \I 

5.3.4. U'\..!1\J~l.JVltl.:Jbb(,1-:J (Insulation) o/11-il1fl Foam/Skin HOPE vt~eJ High Density Polyethylene 

(HOPE) 

5.3.5. :WA1rl11l.J;1'\..!Vl1'\..l'IJ8-:Jt-1TU1 (DC Resistance) 1~bfl'l.l 6.658 Lv~l.J Y11~t1~ 100 bl.JM1 11l.Jii-:i 

A1rl11l.JbbMfl~1-:J'IJ8.:Jrl11l.Jb~'Jbfl11~-:i;0~mb~'1~6?f1tJ (Delay Skew) 1~bfl'\..l 30 ns b~tlfl11 

fu?1-:iiruru1ru'Utll.JffV1~ ., ., " 
5.3.6. 1m~tJ~?f1tJ 100 bl.JM1;0-:i:iJA1'1(,]VieJ'\..l'IJ8-:iiqiqi1ru1~bfl'i.J 51.1 dB Y1m1l.J~ 600 MHz 

5.3. 7. ?f1l.J11flVl'\..l~mbd.:J~-:J (Tensile) 1~,;e)tlfl11 110 N bb'1~?f1l.J11flVl'\..leJruvt.f1i'J'Uru~ 1 ;-:11'\..! 1;~-:lbb~ , " 

. .£J/J 
'1-:i;el ... ... ... ... ........ .. ............. tl'i~51'Wn'i'ilJf11'i .. ~ .. Y'c.>~ ~ e o,1uf,.J, '1-:l'lfel ............ .... ........ ........... n'i'ilJf11'i '1~'1fel ............. ............... ....... n'i'ilJf11'i 

'W1Vtl'iblJf'l1; vtrnn~lJ 'W1VlJVl1'i1'1f Vll'll'l~ 'W1V~'i'tlV Vel~bl'l'iru 

.. r;J?· 
'1~'1fei ....... .... .. ................ .. ... . n'i'ilJn1'i 

'U1EJ1d1~EJ fl11d1'U'U~ 



5.3.8. fl1'H~'L!i;'f7 m .. hiqJqJ7tU;el-:JV17fl1'H~'Ll.fl1 tJ 1 ti~ el;eltJi;'f7 tJ (Cond uit) Vl~m1-:ib~'L!i;'f1 tJ (Wire 

way) Vl~el ~ele)el 'L! (Flex) 'lJ'Ll1~~b'\lllJ1~i;'flJ bb"1~fl11~~i-:i;el-:i1;~ fl '\ll"1fl1'Llfl1'ab~'L!i;'f1tJ fl1111-:I 
., ., 

i;'f1tJ (Handing) bb"1 ~fl11vl~-:lel (Bending) \,l1lJ'lJeln7Vl'Ll~'llel-:l ~t:-.l ~\,li;'f1tJ 

5.3.9. f\11lJ tJ11'lJel-:Ji;'f1 tJbb~ "1~ Li 'Ll 1~ br1 'Ll 90 blJ\,11 'U'\J'11 flel tJ mru m~ '11 mfomn t\J'\ll~ elbbt:-.1-:1~ fl , ., ., 

mvlrunnru UTP (Patch Panel UTP) '1t1i1-:ib;1foi;'f1t1lruru1ru UTP Outlet 
V V V V 

5.3.10. mruvl:wn111;bbt:-.l-:l~fli;'f1tJ111iqJqJ1tU UTP ;el-:l~~'Vl1 Label ~~1;-U~b":il'Ll i-:ivlbbt:-.i-:l~fli;'f7tJ i.11 
' ., 

lruru1ru UTP (Patch Panel UTP) bb"1~vib\,1Thrn1vtl1lruru1ru UTP Outlet Vlfl":il~ 
U Q,I V V , llj 

5.3.11. mru; el-:1:W fl 11 b '1 1 ~ j 'L!Vl~ el t:-J'U-:J'lJ el-:lel1 fl111; el t1°1 'Ll ~ "1 tJ'W 'U ":il'lJ el-:1 fl ru~ fld1lJ fl 11 "'l 'lJ el -:I fl t\J ~ 
\) , 

' ' .., ' G .., 
VW1'\J1"11'11i;'f \,lj 1~vm1m~Vi1(91-:J fl '111 \,lel-:I 1ii:w t:-.1"1 fld~Vl'\J()-:J fl11lJ bb 'lJ,:j bb 1-:l'llel-:I l fl1-:J i;'f11-:lel1fl 11 

bb"1~;el-:J 1;-rum1ii b ~'Ll'llel'\Jf1el'Llfl11~~ i -:i 

5.3. 12. ~el;eltJi;'f1 tJ'\ll~eld1-:I b~'L!i;'f1tJ; el-:IV11'11 fl1?1~vl:wm1i1Jufl-:J bb ~,:j bb 1-:11~ b 1J'L!i;'f'UlJ'\ll~el~1'Llfld1lJ15 , 

1,1 1,1 1,1 tJ lJ I 
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