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Jbgerols s@JodgdBuds dmygsbognos bobsbby 27.

JLganol 5@ Jodgdd®s Jmoisgl Lod mbyls:
) eomgseygdo Jugengdo LAN (Local Area Networks);
2) Logogoogm Jugargdo, dg@@dmamaools Jbgamgdo MAN (Metropolitan Area Networks);
3) peomdsenydo Jlgangdo WAN (Wide Area Networks).
LAN Jbgengdo  —  osoggds 33060  Gg@odm@oshy, gom  dgbmdsdo  ob
9O00I5bgmmsb sbaml aobasygdgen dgbmdgddo. Jlgerols dobdoano dgoygbl 1+40 ;3.
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MAN Jlgargdo — aodmoygbgds LAN Jlgangdols gog@mosbgbolsmgols Jogsols
dold@odom. MAN Jlgengdols dsbdogno dgo@a gbls 100200 ;9.

WAN Jlgangdo — 590m05bgol Bgdodmmogmse g00mdsbgmolspsh ©sdmmgdeyge
MAN s LAN Jlgengdl o dmoi3eggh 3ds@oggmsw dbmgmoml ygges J3gybgdl.

14.1. LAN Jlgengdo

odgodo LAN Jlgengdo s0ag9ds 10 3d0@ Lol{@sgols Ethernet @gJbmermaoomn s
2090094969096 dgdwge dgdogtmgdgen Lol gdgdls:

) JLgengdo Fgdogo jmslbosgrydo jodgagdom;

2) Juoergdo gobagbHHoGm@gdols ysdmyggbgoom;

3) JLgargdo 3mIgBs@m@gdols yodmygbgdoom.

JLgengddo gmoJloseny@o godgangdbom mAAsbobgdygemos Lgadgbdgdo. bgadgbdol
Loa®dg 180 dgB@sdwgs. bgadgbdgddo 3md3oy@gmgdol Momegbmds 5@ swgds@gds 30,
bygao  Jlgendo  dgodangds  30-dg  3md309@ @0l aog@mosbgds. Jlgaol  wo@gdomo
dbo@ge dgodgdomo booogyg, dopa®sd Lol{@sgg 10 3d0@/Fd dzodgs, goblsgym®gdom
00 O5MEgbmdol 3md30ygEgagdols asdmygbgdols dgdmbgggsdo.

JLgangddo  3mbEgbB@o@mmgbol  asdmygbgdom  dgdog@mgome  sowgds  ob
3odBoMgool  bggyao  Fygomo, ob ®m3@ogyd-dmdimgebo  godgao. sbigmo  Jlgangdols
sliobgargdgdos Igbodsdolow 10 Base T o 10 Base FL. slgm  Jlgergddo dobdogoo
3033093 gMsdwg dgoygbl 100 3-b — bggyeo  Fygzomol dgdmbgggsdo s 2 33-L —
33037900 3odgeol dgdmbgggsdo.

JLgangdo 3039BSBAMAgdols 3odmygbgdom 0dgn 930 000700
3033090 gGobsmgol 10 3503/F3  Lol{@oggl, @oiE  dgyudergdgemos  gmsboseny@o
3o0gegbolis s 3mbgbG®odmagdol dgdmbgggedo. dgbodangdganos  go@E Yo YOO
Jbgengdols  dgddbs,  Jow@dgdols  Fodmigeols  m@ysbobszos  ws  Lbg  Jlgergdl
3MIPYBoBHMOgdom  asshbosm  Yglsdhbggo  30@oBglmdgdo  Lbbgs  JLgangdmsb
‘dgoMgbom, dogMsd 53539 @AOML asdmo®hggosb spgdols Lodgodom.

odgodo  BoMmmm FOMbGom dodobomgmdls 10 3do@-05bo Jlgengdol dgigens
960 LfGsgo 100 ddod-osbo Jlgagbom. Jbgangdo stgmo Lol{®sxggdomn ofmgdosb
FAST Ethernet o6 100VG - AnyLan. 253mygbgdygero godgengdols dobgogoomn 100 BaseT -
bgggero (ygoaol dgdmbgggsdo s 100 Base FL - m3@o0g900 godgaol dgdobgggs do.
dobdogro  3md309Ega0sb 3mb3gbR®Mo@mmsdwg sbgm JLgmgddo o@ swgds@gds 100 3-
b — bggyo (ygomol @AOmML ©s 1 33-b — @3Gogg®o godgaol asdmygbgdol @A™L.
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142. MAN JLgeogdo

MAN  Jlgeogdol  spgdobomgol  godmoygbgds dodomsps m@o  Gglbmanmyos:
1) FDDI (Filer Distributed Data Interface) — 8mbogdgools gobsfoggdols 3@ 0390-
dmd3mgobo  0bGg®agobo s 2) ATM (Asynchronous Transfer Mode) - popogdol
sbobJambyao @gg0do.

FDDI - I 25dmygbgdoll @@ml g&mdmosbo m3@ogg®o 3sdgamols dgdmbgggsdo
Jgeool doJlodsenyy@o dsbdogno Jgowygbls 100 33-U, I@sgomdm@osbo godgeol MM
30 — 20 343-b. Jugendo  Yglodangdganos 500-dpg  3md30gdg@ol  hodmgs.  JLgero
d9domdl (ooyeno (ToKen Ring) dgmmwom. Jlgendo dmbsigdgdol dodmigens bogds
100 3308/F3 Lob{@sgon (y3egdlyg®o @gg030l @AOmML - 200 ddo@/Fd Lolf@dsgom).

ATM  @gdbmermpos  Lodgoagdols  odanggs  Jlgendo  aods  dmbozgdgdols
3o05(39d0Ls, dmdbdo®gdgenls dggmogobmm bbgs Lobol dmdloby®gdgdos, dogsomasg:
3M3309H 900 3oEgm3imbyg®gbzogools  aodoMmgs, @goy®  ®mJo  dgdgyero
06g3m®doi300l aoeegds (BgdbBo, dagos ©o gowgm godmbobyangds), Lo@dgeggobom
Logboengdols ao@oigds, @mgomydo  Jlgagdol aog@mosbgds Lo g gimdybogsEom
Jugangdmsb. ATM Jlgangdo soggds ATM  3mdyg@s@dm@gdol godmygbgdom. gowsgdols
Lol{@ogg obgm Jlgergd@o (0bgm®dscools dodmigmol Lol{msgg LAN  Jlgengdl
‘dndol) o3gergds o Fo@amgddo 2 ddo@d/(d-sb 622 db0f/(d-dpg. ATM Jlgangdols
dodomoe  Y30M9Hgbmdsls  FDDI  Ggdbmamposlosb  dgoodgdomn  Fo®dmomagbls
bo@gerg3mdgbogoom  LolBgdgdol  asd@edbo@osbmdol  wobsdogdo  gosfymdols
‘dglodangdamds Jlgenols dmmbmgbols dgbsdsdobo, Goi3 gobsdo@mmdgol o3 Jlganrgdols
(ATM §gdbmamaools) 330053 9L a5dmygbgdsls MAN Jlgengddo.

143. WAN JLgeogd0

WAN Jlgangdols spgd0l @@ml godmoygbgds Bgdbmermpogdo X.25 ©s Frame

Relay. 9L A9dbmeomaogdo ©0593dbgoyeos 3539096 3MIYB o300y, 503
20dmygbgdygmo  Lo@dgegamdygbogocom  Loli@gdgdol  989Jd@Omdol  3b0dgbgenmgsb
3obOwsl b ybggarymas.  Frame Relay @3gdbmgrmpos  X.25-3gdbmermaoslmsb
dgomgdbom  ao9dxmdglgdygmo  Fgdbmemposs s odanggs d9dwgy  db0dgbgenmgsb
930053 glmdgdls:

o) dmbo3gdgdol aopsgdol yodsb@omgdymmo Lolf@sgyg;

d) 2osigdyeo dmbsi9dgdols dmEyemdol o@sbBodgdymo Lowowy;
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3) ©ods@dgdomo  doEymmdol  Jmbozgdgdol  po@segds  aoMygguee,  Fobslfe®
©onJdgee ©Hmdo;

©)  Jmbogdgdol  gowsogds  Fobslfed  wobsbygmo  LobybBoo  (dgEemdols
S0 d5mmdol b Ybgganymas).

15. 308690 Ls@geg3mdnbogsiom bolEgdgdol s39d0L ogds®Jogmo 3Gobiodo

Lo@gen 93039603500 Jbgemols  LEA®yBycsdo  syiogmgdgeos  0bgm®@dsizool
bogogbol gog@mosbgds — oymxzol Mm3gMs30gdol gobbm®3ogegds, sdo@md Jlgerdo

3odmygbgdaao LolBgdgdo 503905 0g@s@Joygano 3G0bio30m.

4ggeobg  ods@o  Lobf®sgol  Goxg®dya  sObL  [o®dmowagbls  doomswo
3ogOYE  sObo  gosgdol  Lolf®sgom 64 3608/(3. o@Obgdo  gO®mosbgds s
©O504MRS> PAOMOMO EsYMRBol 3M0b30300. gogAmosbgdols oMz gBs3by gg@mm3yero
bEAobos®OBom  gOmosbegds 30 dJoGomso sObo — doowgds gOmosbo (308G Y0
bogoo Lol{@ogom: 32 x 64 = 2048 360p/(3. o] swgdgmos 32 Gogdygmo s@bo,
AmIgenmoqsb 30 Lobodygdam 0bgm@mdsizoobsmgol s@ols oblsbrgdyao, 2 s@bo go
LobRgdol  dgdomdolomgols  oygomgdgemo  Lobsdlobydm s Logbosgobsizool
0683m®d>300l gosigdobomgols godmoygbgds. o3 xa9nued bogol smbodbsggb — EI.
hO@ogmgmn 53903530 s 053mbosTo Jowgdygmos 24 JoGomswo sObols aog@mosbgds,
doo@gds X3 9RYO0 bogowo 1544 3b03/(d, HmIganbsi s@bodboggb — Tl-om.

090G Jools  Jgdpgy  gHo3gdby  bpgds 44 bogowol  dygaBodmgJlomgds
(25960005b9d5). 259Mm05bgd0l L Jqgds dmygsbognos 3b®ogndo

Lol{®og3g, 360®/Fd | o>wbodgbs >mbodgbs
JoM0mo©o (308090 sGbo 64 EO -
30 - 5@bosbo bogowo 2048 E1l 2M
120 - s@bosbo bsgowo 8448 E2 8 M
480 - s@bosbo bogowo 34,368 E3 34M
1970 - s@bosbo bogowo 139 264 E4 140 M
7680 - s@bosbo bogowo 565 148 ES5 565M

15.1. bobJ®H@bymo 308GY@O 0gBS@Jos

0obodg®mgg 30800 Lo@gmgimdygbogogom  Jbgangdols  syg9d0l  ©AML

20dm0yg4gbgds LobJ@Ombyemo Gogdgmo ogds®Jos SDH (Synchronous Digital Hierarchy).
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ol goohbos s@Lgdomo ogdomo  P30MsFglmdgdo sy sOLdYe  Loli@gdgdmsb
dgoomgbon s gl g30Gs@gbmdgdo  Lodygsemgdols  odanggosh  LOgmose  0bsl
A 9oe0bgdyeo M3303790-0md 303560 > G50 bo® e gem bobgdols
‘dglodgngdamdgdo,  dgoddbsl  dmgbogro,  Loodgom s gJlsgrgs@oioobsmgols
dobobgdbgdgaro  Jhgaegdo, OmIwgdos Yb@Pbggeym@gb gogdodol po@sbio@ydyger
doog  bodolbl. SDH LolEgdgdo gb@ybggeygmegh  gomsigdol  Lolf@oggl 155
3303/(3 o bgzom s BASELIMOFH0MgdSL 939mgdgb Amym® i sOLgd gm0 (308M Y0
oL gdgoom dgddbogr  bogowgdl, osbggg 39@L3gdBoygmo  ImIboby@gdols (305G
bogowgdl,  dopomomo®  FGoOmmbmemgsbo  LolBgdgdol  bogowgdl  (BISDN
HaJbOEmy0960).

SDH — Lol gdgddo Lo@gerggmdygbogscom Gdsd@gdom aswsbsizgdo Gog@ygeo
Logboggdo m@gsbobogdosh LobJ@mbyemo Ls@d@sbldm®@@m dmwyagdols (Synchronous
Transport Module — STM) Uobom. 30Gggeo dmpygmo dggbsdsdgds Lob{@sggl 155
3d0¢/(3,  Jgdogao  dmeymgdo  0ddbgdoshb  Fobs  dmeymgdol  4-xg@ewo
I @odggdbodgdbomn dgdpgao bGoaol dglsdsdolow:

©Omby Joyeno LolL{®ogg
1 STM -1 155 30¢/§a
4 STM - 4 622 3303/
16 STM - 16 2,5 9d08/§0
64 STM - 64 10 p0¢/(a

16. B9 93mI76035(30900L 2563005Mg50L bmaseo Bgbpgbz0gdo

0obodgodmgg  bmgmomn  3bmgamdl 9§, 0bgm@dszoygmo  @ggmegiools
300mdg6do, @mIaol Jobobos genmdsgry@o 0bgm@dszoygmo Lobmgswmgdols dgdbs.
dEmosE @0 0bgm@dsgogmo  Lobmgowmgdols  dgddbol  Bgdboga®  dobols
Fomdmoagbls BEPMOSE YO0 0b6xm@d>309e00 06g305LBHOYJBYds. od
06g305LAHOYJAOoTo  doMomSEO  SEAOE0 935300 JEPMISEY@  (308O e
Lo@ger 930396035300 Jugenl, @mdaol d9Jdbobgi Jomgglgosboss ©sdm gowgdayeno
06xm® 5309 Lobmgswmgdols dgdgmdo asbgoms®gds.

0bgmAIoG0gE-GeggmdgbogoGoyg®o bHOIIH G - 93 3argdom
06630 3mIgbogoos  Labmyomgdol  aobgomsdgdol  ghm-gom  9dbodgbgenmgsbyls
35JBmAOL  [o@dmoeagbl. 0bgmgmdgbogsGogdol gobgoms®gdol, dolo w@ggsbogero
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mbols ‘dggobgdolomgols dAsgoa0 3003 g®M0ydo 3odmM0yggbgds. domaob
db0dgbgamgobos Modmwgbody:
D) Jgggbol  gHmosh (LEyga) gOHmgbyee  dgdmbsgoendo  0bgmmdybogsiGogdols
b3a@o0o Yogzo;
2) boggegnmbm Lodygg®mogg (100 byer dmbobargbyg B9 gnmbgdol Gomogbmds).
1997 Faool dmbszgdgdom dbmygmoml ghmosbo goHmgbyeo dgdmlsgsgo (999)
9o gbs 29 F@omomb mEs@l. ofgosb 6,4 % oby 1,8 F®ogombo @m@s®o
dJoomes  06gm3mIboso3090bg.  w@golsmgols  0bgm3mIygbogoiogdbol  bggo@omo
Jogo 3owgg 986m ao0bsdEs ©s 2004 (ol @slofgololomgols dgopaobs = 10%.
doo dm@ol byggoms g gimdgbogszogdols Fomo 6,1 %- dgomagbl. gl dshggbgdgero
yggeos  Lbgs  odgol  dohggbgdgmmsb  dgos@gdomn  aoEoggbom  ds@ogos, @3
d09m0mgdl 06xm3mIygboso30g60L aobgoms@gdol Ibode G9d3gdby.
dgmeg dshggbgdgero - Lo g ggnmbm Lodjzg@mogg Jbmgmomdo sbig aodmoyy@gds
(2000 Genols dmbszgdgdom).

J30956> (g?%odg):)(:ﬁ[ig?nogj) boﬁ?)%s?dgi(gf i
Jbmgaom
0@ 056w 913 152
599 194 71
hobgmo 107 84
053mbos 69 35
29685600 49 >
Lboy@abpgmo 34 58
0baolbo 33 57
abgomo 30 21
0BO0S 25 45
0bpmgmo 25 2.5
d@>bognos 25 15

odgodoe  Loggmgymbm  Lodggdogg  9u®em  domsmos, gow®g  3b®oados
demygobogno,  aoblboggmdgdom  dmdoenydo  3ogdo@ols  LoliGgdgdol  aobgoms®gdols

bodx by egobsmgol  dowgdyaos,  @md  Jbmgmomdo  LHsgombsgy®o s
dmbdogry@o g gnmbgdol  @ogbgo  gOmIsbgml  goy@mas, sdo@md  bdoado

dmyggoboano bo@gengnmbem Lodig®oggl wmggsbwgero Lodygg®ogyg 2-x96 omgdo@gos.

55



0650303960 35(30900L  25bgomo@mgdol  sbognobolomgol  Lako®dms ULbgs Lsbol

(o0Es  Bgegrmbools) bos@gegimadgbogoom Lodygemgdgdobs ©s 0bgm@dsiogao
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3565390
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aembdsobsizool  Jggd  ogygaolbbdgds  Ibmgaom  gOmosbo  @gengs039bo -
3o9M0  Jbgemols  dg9Jdbs  ogegmo  dgmmegdom. gl Jlgero ImoEsgl  Gmam®3

dmdogy®, sbggg LHsEombseyg®  Jlgagdl msbsdybog@yemo, EMsbLimb@0bgb@y®o
s bbgs, Lo@gegimdybogocom LolEgdgdol aodmygbgdom.

309 Jbgedo
9bOYbggeymas, OmEglsE v6mbgbRl dobokgdymo o3l gBmosbo dbmgeom bmdg@o
gl bmdg@o ol Jmdbobydgdol  9Fg93L  dmgero

390 Lmbagobsizools 03 9e00lbdgods obgmo

deodlbobydgdols

(Lo@gergnmbm)  © dbemgeom

dobdBodom. gl gbgds @mam® 3 dmdogy®, sbggg LEHoEMbogy® B gergrmbgdl. oy

demdogyy@o 3°8dodgdols ‘dgdmbgggsdo 9L @mydobyom

boGE0EEgds,
HILIBbgdol  Igdobgggedo brgds  Jugarol
30myA39mo oA bgganygmgomn (gboswos, gl dgbsdargdgaros Jlgerdo, Lowsa yggers
bogmdgBocom Lol gds 3083MY0s).

A9 93039603530900l bopse  dobo  Gog gy 3md3mbygb-
Bgool  25bg0mo@gdsls A ueolbdmdl. glgbos: LEs@ombogry@do  0g®ymo  3o3do@o
(353 doGol 30800Mgds), dmdoga@o 353do@ols sbago momdgdols FomdmJdbs (39-3, g-

LB oEombogrydo 390Lmbogobszos

2obg0mo®gds

4 s 335 momdol LobEgdgdo), m3Eozyd-dmdsmgsbo @gdbmmmaogdols aobgomsmgds,
063 gmbgdol  Jlgeols dgdpamdo  obgoms®gds, gg@dme  0bFgMbgd 2-ol  m@ysbo-
Bo300, LoodmbgbBm dowfggol  Logggbydbg xDSL @gdbmenmpogdols ©obgdygs. o3

439205 B9dbmemaool gobgomsmgdsl bogydgansw 9wggl msbsdgo®mgg doidmgagd-
B®mbogol dow{gg9d0 o 39039JB03900, MM gdo dmygsbognos 3bGogols Loaboo:

dobobosmgdgero 30300l yodmdggdols §gao
1999 2002 2005 2008 2011 2015

AObbobBM@0l bmds, 939 0,18 0,13 0,1 0,07 0,05 0,035
dogmb]gdsdo B@sbbolBm@gdols

oM bmds, dogombo
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30m3gbmaol Ls@s]@m

Lobdodyg, 33333 1,2 1,6 2,5 2,5 3,0 3,6
Lodmb@Rogm go®godgdols
A5 bMds gAML MY S© 6-7 7-8 8-9 9 9-10 10

od  dmbszgdgdom 9439 2008 Feoolomgol gom  dogdmlgdsdo  dglodengdgemos 10
dog0s®o AAbbobEMM0L dobamoggds, @o3 dglsdsdobo aob@dol dol gybioy®
‘dgloden gd@mdgol s dgdgmad Jobos@@obozosl goyzgmgdl Lo@gen g3m39bogsEom

doFgmdoammdgdl.
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17. 635336"’8’3606"(300]’ Jlsaggabolso ©5 Jma'aéoeoo'b Bohéaaaﬁols oaabol& 3606003360
171 G99 3md9bogs300l Jbgemgdo s Bssdmbgbdm $)9@dobsemgdo

99d3Om 3339060 Jbgmo  Godmeeaabl  Bgdbogm®d  LoBmemadems  3md3emgll,
Omdgmoi 9bObggmymal  bgdoldogdo  Lobol  0bgm®dszool (15033(3)333;@0), 1dMs30  ©s

dndesgo gsdmbsebymgds, ©m39dgbdo ©s 8.3 23058905l gemgddemdsabodyn@o Logbsemgdols 6
33 Logbsemgdols gs3c(39emgdol Lbgswslbgs asc9dml gsdmygbgdoom (6sb. 29).

99dEHOm 3333060l Jbgmo  slOmmgdl @  doGomse  gnbiosl:  Jbgmosd  Fgmfgzel
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30960985k 9BO9639mygmnl  ©sdsdmmemgdgmo  Bgdbognto  dmFymdommds  (Bg®dobsmo),
GmIgmo 3sbmeglegds MBqgsmme  Imdbdsergdgmmsb. F9gemgdol ©sdgsMads ©s 0bgm®dszools
35053935 33b60Labmg@gds L3gosen@o (glgdom, GmImgdo msgdmygamos gemogemJdgregdols
97 36m@mgmemgddo.

99dOm 3339060 dodomso  Labggdos:  Bgmgadsggo,  Bgmganmbo,  Ge©omszdodo,
Bomgbgess, dmbs(393980l as@s(39ds, 0b@g@bgBol  Jlgmo.

ad©3(39d0L  3ogdmmo  Lob@Bgdgéobs s ogdmmo  3mdndsigool  gsdmygbgdoo
d9bsdmgdgmo  gsbes ab@ga@smdo  Jbgmgdols dg4dbols dglsdmgdemmds.

i 20 gy atonn
Algroel B

meg e el
(B

g od bo

I 5
Bt B b o

Py — /7 Bl spndndo b daths

Goenn  wpoadghdyrpigryob agane-dan Fyndmn-
Eﬂgﬂlﬁvﬁnh ﬂﬁa@n ol '|.'-[E_-.'-:|r_?:¢

ey e

Bobi. 29 elsbemmplgee Bgfie e
Wsdgsemninio,

3993036039300 Jbgmgdol  gsdmm  dmEgMbobs(300d ©s  ©IdsdmEmgdgma I ymdo-
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3Omdemadgdo.

B 9eagmdnbogeool  Jbgmgdals doge  $3mbgbBgdalsmzol gsfgnmo dmdbsbrn@gds oG-
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3350530l 230839308l $3mbgbBl  gsdmggmaezs s@bo  sbsmman®o  sdmmgdomn  GMIgecsbs(s
dogemgdgemas  Bzgmmgd®ogo  Bgmgnmbol  s3sMsBo ((8)0), dmegdo 96 gsjbodognn®o  s3sMd)o.
dcbs(399900L goes3gds Fodmgdls (30530 gemo 36bgdols dogdmgdoo  Jligemosb.
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