2. OCHOBHHM KOMYHUKALIMOHHM YCTPOHCTBA U CHOOIIUTETHI
cpeau

2.1.0OCHOBHU KOMYHMKALIMOHHHU YCTPOHCTBa

B mpenxonmnara tema Oeme pasriegaHa oOmmaTa CTpPyKTypa Ha eaHa
KOMIIIOTBPHA MpEXa, KbACTO Oelie CIOMEHAaTo, Y€ €AHH OT OCHOBHHTE MU
KOMITOHEHTH Ca HEWHHUTE BB3JIM, KOUTO MOTaT Ja ObJaT KpaiH! MM MEXKIUHHH.
Bceku BB3en npecTaBisiBa XapAyepHO YCTPOUCTBO, KOETO M3IOJI3Ba MPeEKOBa
mJaTKa 3a CBBbpP3BaHE C NpEHOCHAaTa cpena Ha Mpexara. Hampumep 3a
KOMITIOTBPHHUTE CHCTEMHU CE W3IO0J3Ba T.Hap. Mpe:koBa MHTep(elicHa Kaprta
(NIC), xosiTO MOXE Ja OCHUTYPH JKMYHA WM OE3KUYHA CBHP3AHOCT KBbM
MpeKoBaTa cpeja.

¢urypa 1 JKuuna mpescosa kapma
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durypa 2 Beszorcuunu mpesicosu kapmu



CpiecTByBaT pa3iavMYHM MOAXOJAM 3a BKIIIOUBAHE KbM Mpexara. ToBa ce
OBJDKM Ha pa3sHoOOpa3ueTro OT U3MOJI3BAaHM MpPEXKOBU TEXHOJIOTMM. 3a
yIpaBiI€HUE Ha MpexaTa U NPEOAOJSIBAHE HAa PA3NIUUMUATA MEXIY OTICIHUTE
MpEXU ca MPOEKTUPAHU U Ppa3pabOTEHU CIEUUATU3UPAHU MEKIUHHU
ycrpoiictBa. Te mpuTexkaBar pa3nuyHa (PYHKIMOHAIHOCT U HAMMEHOBAHUA,
KOWTO TY OTJINYABAT CIPSMO POJIATA, KOSITO U3IIBbJIHSBAT.

Moaem (MoayJIaTop/meMoayiaTop)

MopembT € cienuaiu3upaHo KOMyHUKAIIMOHHO YCTPOMCTBO 3a MpeiaBaHe
Ha 1U(poBH (KOMIIOTBPHHM) JAHHU [0 aHAJOTOBH (Tele(OHHM WM
TEJICBU3MOHHM) TpaceTa. M3momsBar ce 3a OTAaledeH JOCThI Ha CIUHHYHH
NOTPEOUTENH 10 JIOKAIHA WK Ii1obaiHa Mpexa. JJocThIbT 10 JOoKalHa Mpeka
M3MCKBAa HAJIMYUETO Ha CIIEHHUAIN3UpaH CbpBbp, HapeueH RAS-cbpBbp (Remote
Access Server) (purypa 3).

_Jmmamﬂi

RAS cbpBbBp ‘

durypa 3 Omoaneuen docmvn 6 10KAIHA Mpedica

Mopemute morat ga 6b1aT MPOU3BEIEHU KATO CAMOCTOSITEIHU YCTPOICTBA
(BBHIIHKA MOJIEMH) WM J1a ObJaT BIPAJICHH B JAPYI'M YCTPOUCTBA (BBHTPEIIHU
MozemH). B MoMeHTa MacoBo ca pa3npoCTpaHEeHU KaOEIHUTE MOJIEMHU, KOUTO CE
U3I0JI3BAT OT ONEpPAaTOPUTE 3a KaOesiHa TeIEeBU3MS 3a JOCTaBsSIHE HA HHTEPHET 110
TeNeBU3NOHHM TpaceTa (durypa 4). pyr mpumep 3a TEXHOJOTHS, U3IOJI3BAIIA
mozneM e DSL rtexnomorusta. EnHa oT HellHMTE pa3HOBUAHOCTH CE€ HapHhua
ADSL. Texnonorusta ocurypssa WAN cBbp3aHoct Ha 0Oa3ara Ha
ChILIECTBYBAILM MEAHHU MTPOBOJHULIU OT TenedoHHu TpaceTa. [lo muHusATa MOraT
na ObAaT npeaaBaHu €JHOBPEMEHHO IJ1ac U JaHHU. MOOWIIHUTE OllepaTOpH ChILO
npeaiarat oe3:xuaHu MojaeMu (purypa 5), ¢ KOUTO MOXKE Ja C€ OCUTYPH JOCThIT
70 MOOMITHATa UM MpE’Ka 3a U3IMO0JI3BaHE Ha MPEeAJIaraHus OT TAX UHTEPHET.
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durypa 4 Kabenen mooem

¢urypa 5 3G u 4G modem

KomyraTop (switch)

KomyTaTopbT € MEeXIUHHO yCTPOHCTBO, KOETO OCUTYpSIBA JOMBIHUTEIHU
BXOJHM TOYKM 32 BKJIIOYBAHE HA BB3JIU KbM JIOKAJIHATa MpEXa U yIpaBisiBa
JO0CTBIIa UM JI0 Hes. BXOoJHUTEe TOYKM ce Hapuyar MOpTOBE, a KOMYyTaTOPhT —
MHOTOITIOPTOB KOMYTaTop. TeXHUST Opoi € pa3MiyeH W 3aBHCHU OT IICHOBaTa
CTOMHOCT Ha ycTpoucTtBoTO. Yecto cpemanun ca 5, 8, 16, 24, 32 moproBu
KOMYTaTOpU. AHIVIMACKOTO My HauMeHoBaHue € cyud (switch). U3momn3Ba ce kato
LEHTpaJICH Bb3€J1 B ChbBPEMEHHUTE JIOKAJTHU Mpexu. [103BoIsIBa BE3MOXKHOCT 3a
CBBP3BaHE C APYT KOMYTATOP, 3a IOJTy4aBaHe Ha TOMOJIOTHS ,,pa3IIupeHa 3Be3/1a .
3ama3Ba CKOPOCTTa Ha MpEXara 3a BCEKH €IUH OT MOPTOBETE CH. Bb3cTaHOBsIBA
U YCWIBA INPEIaBaHUsl CUTHAJ, KOCTO MO3BOJIIBA YIb/DKaBaHE HA TOKPUBHOTO
pa3CTosIHUE.

Toil pa3mmpsBa 4ecToTHaTa JIEHTa, HaMajsiBa KOJM3MHUTE U yBEJIMYaBa
MPOU3BOAUTEIIHOCTTA HAa Mpekara. Bceku HeroB mopT chopmupa coOCTBEH
KOJU3UOHEH JOoMelH. Bcuyku mopToBe mNpuHAIeKaT Ha €IuH OpoaaKacT
nomeiin. [IpenpegaBa 6poankact U MyJITHKACT ChOOIIEHUATA HA BCHUKU IIOPTOBE,



C U3KJIIOUYEHHE Ha TO3U OTKBAETO UABAT. KOMyTaTopbT U3M0I3Ba MBJICH TYILJIEKC
IpU MpeJaBaHe.

CrplllecTBYBaT TpU OCHOBHU METOJIa HA KOMYTallUs, KOUTO CE€ U3MOJI3BAT OT
KOMyTaTopa:

e Cut-through —xenbppbT Ha makeTa ce 3amomMHs B Oydepa Ha mopTa. Uete ce
MAC anpechT Ha JeCTHHAIMITA, KOWTO € B HAYAJIOTO HAa Kaabpa CIe
npeambOrona. Omnpenelis ce Mo aapecHaTa TabJaUIA MOPTHT 3a JICCTUHALUS U
pe3yATaThT € He3a0aBHO MpenpamiaHe KbM IICJICBUS Bb3€J, BBIPEKU
IPOIBIKABAIIOTO MPHEMaHe Ha OCTAHAJIATa YacT OT Kaabpa. OTKPUBAHETO
Ha IPEIKU Ce U3BBPINBA OT Moydaresis. MEeTOABT € Ch3/ajieH, 3a J1a HaMalll
3a0aBsiHETO B 00paboTKaTa Ha Kaabpa (JTATEHTHUS TIEPHOJT B CyHYa).

e Store and forward — nenusaT naker ce 3amucBa B Oydepa u ce mpoBepsiBa 3a
rpemk. [Ipy mpaBWIHO TpueMaHe HAa Kaabpa ce peanpueMa
npenpeaBaHeTo My KbM IoirydaTelis. [Ipu rpeiika KaabpbT ce YHHUIIOXKABA.
To3u MeToa MMa MO-TOJIAM JIATCHTEH IEPUO/] Ha CyHnya.

e Fragment-free — xubpunen meton mexy Cut-through u Store and forward,
HO 3aTlIOMHS TbpBHUTE 64 OaliTa mpe/u Aa 3ano4yHe npenpenasane. [IpuunHaTa
€, Y€ TPEIIKUTE NMPH KOMYHHUKAIUATA Bh3HUKBAT Hal-ueCTO B TO3M MOMEHT.
Cwh3aanieH 3a u30ArBaHe Ha KbCHU KOJIM3HU.

nopTOBE

durypa 6 5-nopmose komymamop (cyuu)

Mapumpyrtuzarop (router)

MapuipyTH3aTopbT € MEXIUHHO YCTPOKWCTBO, KOETO MPUTEkKABA MO-TOIsIMA
(GYHKIIMOHAIHOCT OT KOMyTaTopa. M31moi3Ba ce 3a CBbp3BaHe Ha IIOHE 1BE MPEXHU
U MPEOIONISIBAaHE Ha Pa3IMuusATa MEXIY TAX, KaTO I'M YIPABJIABA HA MO-BHCOKO
HUBO, B CPaBHEHHUE ChC cynya. Moxe /1a ce U3I0JI3Ba U 3a pa3/ieisiHe Ha eHa
rojsiMa Mpeka Ha HIKOJIKO MO-MaJIKM. MapHipyTu3atopbT U30Mpa MbTS, IHO-
KOWTO TpsiOBa /a MpeMHUHAT JaHHUTE 0 JOCTHUTaHe Ha KpaiiHata uen. ToBa ce
Hajara B CllydyanTe, KOraTo MMa Bb3MOXKHOCT 32 U300p MEXAY HSIKOJIKO HATUYHU



MapuipyTa 3a JOCTUTraHe Ha 1enTa. AHIMIMHACKOTO My HAaMMEHOBAHHE € pyTeEp
(router). M3non3Ba ce KaTo BXOJHA/M3XO0IHA TOYKA 33 IOCTHII 0 UHTEPHET U TO
pasmnpezens MexXy yCTpoiicTBaTa B JOKalHaTa Mpexa. KoMmyTatopbT HE MOXKe
J1a U3ITBIHSABA Ta3u PYHKIUS.

MapuipyTH3aTopbT M3BBpIIBA MapIIpPyTU3UpAHE Ha MAKeTH, Ha Gasara Ha
HOJTbPKaHaTa OT HEro pyTpamia Tabiawma. J[pyra HeroBa BB3MOKHOCT €
CBBp3aHa ¢ (GUITPUPAHETO Ha OPOAJKACT KaJpH U MAKETH, KOETO HE MO3BOJISABA
TAXHOTO  Pa3NpOCTpAaHEHHWE  W3BBH  KOHKPETHATa  IOJAMpPEXa, KOETO
npeaoTBpartsBa T.Hap. Opoanakact Oyps (broadcast storm).

W3non3BanuTe alrOpuTMH 3a Mpolieca Ha MapUIpyTH3aIus MoraT Jia ObJaT:

CTaTHYHH — MPH TAX AJIMHUHHCTPATOPHT MOIAbPKA WU aKTyalu3upa
MapIIPyTH3UPAIIUTE TAOIUIM HA MEXKIUHHATE YCTPONCTBA,;

IMHAMUYHA — MEKIMHHUATE YCTPOMCTBA M3MOJ3BAT MapUIPyTH3UPAIIH
POTOKOJIM 3a aBTOMATUYHO IMOAIbpXKAHE M aKTyaJu3upaHe Ha
TexHute Tabnuiy. TakuBa mpotokonu ca RIP (Routing Information
Protocol) u OSPF (Open Shortest Path First).

He Bcumuku mportokosn pomyckar Mapupyrusupane. Hanpumep IPX, IP,
XNS, DDP pomyckat mapmipytusupane, qokato NetBEUI (Microsoft), LAT
(DEC) ne monyckat. ToBa ce onpezeiis OT U3MOJI3BaHaTa CXeMa Ha aJpecrupaHe
OT BCEKH OT TSIX.

Touka 3a mocThn (access point, AP)

Toukata 3a 1OCTBII € MEXIUHHO YCTPOMCTBO, KOETO IMOMara Ha O€3KUYHU
YCTPOMCTBA Jla C€ CBBPIKAT KbM €Ha Mpeka M Jja M3MO0J3BaT HEHHUTE YCIIyTH.
Cxema Ha TakaBa CBBP3aHOCT € MmokasaHa Ha ¢urypa 10

2.2.Cbo0muTeTHN CPpeau

[IpenaBaneTo Ha JaHHHW MO MpEXaTa CTaBa Bb3MOXKHO, OJlaroJlapeHHue Ha
u3MoJI3BaHaTa cpefa 3a nmpenoc. Koraro cpenara e kabenHa, Mpexara ce Hapuya
ka0eqrHa mpeska. M3non3BaHeTo Ha OeKHUYHA cpefa Kiacuduimpa Mpexara
KaTo 0e3:KHUYHA MPesKa.

Kabenna cpena

KaGennara cpena BKiIrO4Ba: KOakcualeH Kabes, Kaben ¢ yCyKaHU JBOWKH
MIPOBOJAHMIIM U KaOeJl ¢ ONITUYHU BIJIAKHA.



Koakcuainu Kabenu — BBTPEIICH MPOBOJHUK, OOBUT C H30JIAIIMOHEH
MaTepHall, MeJIHa OIJICTKa M BhHIITHA 00BHBKA ((purypa 7). OruieTkaTa urpae poJist
Ha MpeAna3eH eKpaH. AKO ChILECTBYBa ITbPBU M30JIALIMOHEH CJIOHM OT (ponmo u
BTOPU OT METaJIHa OIUIETKAa, TO KaOedbT € JBOWHO ekpaHupaH. HeroBute nBa
OCHOBHU BapuaHTa ca ThHBK (thinnet) u neden (thicknet). Jlebemara n3omnarus u
100pOTO eKpaHWpaHE TapaHTUpaT TMo-700pa 3amuTa OT EIeKTPOMAarHUTHU
CMYIIICHHUs], B CPABHEHUE C YCYKaHATa IBOMKA MTPOBOIHUIIUA. THHKHUAT Kabel MOXKe
Jla TIpeHacsl KaueCTBEH CUTHAJ Ha pasctosHue 1o 185 merpa, a nebenusar q1o 500
MeTpa. B paHHUTe peanuzaluyM Ha CeraiiHara JIOKajJHa KOMITIOTbPHAa MpEXka,
KOAaKCHAIHUAT Kaben Oeile Ha-nonynsapHuar tum. Cera ce M3MOJ3Ba yCyKaHa
JIBOMKA IPOBOJHULIY.

CehIecTByBaT pa3IMdyHA THIIOBE W KATETOPUM KOAKCHAJIHM Kabenwu,
npeajaraiiy ce OT pa3jIndyHUTEe TPOU3BOIUTENN. MHOTO OT TSAX CE M3IMOJI3BAT OT
MPEXH ChC CIICIIMAITHO MpeaHa3HaueHne. HampruMep pa3HOBHIHOCT Ha TaKbB THIT
kaben ce M3Mmoa3Ba OT KabeHUTEe TeJIIEBU3MOHHU orepaTopu. KbMm Tax mMoxe aa
ObJie BKIIFOUCH KaOeJIeH MOJIEM 3a CBbp3BaHe Ha a0oHAT KbM MHTEpHET.

BLHINHA 00OBHBKA

H30/JIATHOHECH MaTepHAJ

MENHA OIVIETKA
BbTPCHICH NIPOBOIHHK

durypa 7 Cmpyxmypa na xoaxcuanen kaben

Kabenu ¢ yCcykama 08oUKa Npo8OOHUYU — CHCTOSIT C€ OT YETUPH JBOUKH
MEIHU NPOBOAHUIM. J[BaTa MpPOBOAHMKA Ha BCsSKa JBOMKAa ca W30JUPaHU U
B3aMMHO YCYKaHM 3a HaMaJsiBAaHC Ha BBHIIHUTE ImymoBe (¢urypa 8).
[Ipeana3zHaueHu ca 3a MaJKU pa3cTosiHUSA. ChIIECTBYBAT pa3jiMdyHHU KaTErOpUH,
MOIBPKAIIU pa3NTudHu cKopocTu. Camara KaTeropusi ce MACHTU(UIIUPA ChC
cumBoiuTe Cat X u o3HayaBa HOMEpa Ha YCHEIIHO MPEeMUHAIMS TECT 3a
MIPOU3BOAUTEIIHOCT. B MOMEHTa elHM OT Hall — pa3MpPOCTPAHCHUTE KATETOPHUH Cca
Cat 5e u Cat 6. MakcumanHaTa IbJDKUHA 3a curHajia 6e3 nmopropurel € 100 M.



To3u Bug xaben ™Moxe Jna ObA€ €KpaHUPAH WIM HEEKPAHHUpPaH.
Expanupanust kaben ycykaHa JBOMKa ce O3HauaBa ¢ HauMeHoBaHueTo STP
(shielded twisted pair), a Heekpanupanusat kato UTP (unshielded twisted pair).
UTP BapuaHThT ce u3M0J3Ba 32 OKabeIsIBaHE Ha MECTa, KbJIETO UMa MO-MaJIKO
€JIEKTPOMAarHuTHU cMylleHus. Toil € mo-eBTHH, I'bBKAB U JieceH 3a padoTa. STP
KaOeIbT € MO-CKBII U HE € TOJKOBA I'bBKaB, KakTo FTP kabenwT. M3moissa ce 3a
BBHIIICH MOHTAX U B CPEM C MO-BUCOKA CTEIECH Ha EICKTPOCMYIIICHUSI.

CbBpEMEHHUTE JIOKATHU KOMIIOTHPHU MPEKU U3MOJI3BAaT Kaben ycykaHa
JIBOVKA IMPOBOJHUIINA KAaTO IIPEHOCHA Cpea.

npoBOAHUK

= nsonaums
== npoiika

obBuBkKa

UTP

durypa 8 Cmpyxmypa na UTP kaben

BIAKHECMOONMUYHU Kabeu — ChCTABEHU ca OT OT/ICJIHYU BJIaKHA, HAIPABCHU
OT CTBKJIO WM TutactMaca. ONTUYHOTO BJIAKHO C€ CHCTOM OT sApPo (COre) u
BBHIIEH cioii (cladding) ¢ pasnuuen mokasares Ha IpedyynBaHe Ha CBETJIMHATA
(¢burypa 9). ToBa BasKHO CBOMCTBO HA ONTHKATA HE MMO3BOJISIBA MTPEIUIMTAHETO Ha
uH(OpMAIHS MKy OTICITHUTE BIIaKHA B €MH Kabel U My MO3BOJIsIBA TOM J1a ce
W3BHBA U YCYKBa.

To3u Bux kabenu e Hail-noOparta cpena 3a IpeHoc, 3all0To € MO-CUTYPEH OT
KOakcHamHHUs KalOel W ycykaHaTa JABoika mpoBogHuuu. llo-ycroitunB e Ha
3aTMXBAHE HA CWUIHAJIa, KOETO II03BOJIABA IOJAABPKAHETO HA IO-TOJISAMO
pascTosiHue 3a npenasaHe. Hemonative € Ha BBHIIHY €JIEKTPUYECKU CMYILCHUS.
[lonpabpka MO-BUCOKM CKOpPOCTHU. B cpaBHEHHE C OCTaHAJIUTE TUIIOBE Kabel
ONTUYHUSAT € JJ0CTa MO-CKbI U TPYJIEH 3a pabora.

CrlliecTBYBAT JBa peKMMa Ha Mpe/IaBaHe:

Enuanuen pexum (Single mode) — mpu T0o3u peXxuM CBETJIMHATA ITHTYBA 110 0CTa
Ha Kabena;



MuoxectBeH pexum (Multimode) — npu To3u pexuM cBeTIMHATA HABJIHM3a B
SAPOTO TIOJA PA3IMYCH BI'BJI, KOETO s Kapa HENMPEeKhCHATO J1a Ce OTpa3siBa H
OTCKaya OT CTCHUTE Ha BHHIIIHUS CIIOH.

[To-OBp3uAT OT ABaTa pexuMa € CIMHUYHHUIT pekuM. M3moi3Ba ce mpu
WAN wmpexute u Moxke na nmokpue pascrosaue 10 80-200 kM. MHOKECTBEHUSAT
pexuM e npeaHazHadyeH 3a LAN mpexute u nokpua pascrosaue g0 300-500
MeTpa.

II'BJIHCK

0OOBHBKA
BLHIIICH CJIOH \
.
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durypa 9 Cmpyxmypa na onmuuen kaben ¢ eOHO 81AKHO

Brnaknata, U3Moi3BaHu B TEIEKOMYHHKAILMATA, Ca HAM—YECTO C AUAMETHP
125 pm. SAnpoTo Ha €IHOMOJOBUTE BJaKHA € C AUAMETBhp 9 pm, JA0KaTo IpH
MHOTOMOJIOBUTE € ¢ AuaMeTsp S0 pm uiu 62,5 um. Onucear ce ¢ 1BoMKa 4ucia,
MOKa3Balllyd JUaMeThpa Ha BIIAKHOTO M Ha Heropatra oOBHBKa (Harmpumep 62,5/125
MUKpPOHA).

be3xxkuuna cpena

be3xnunata cpena Mo3BojsiBa NMPOTUYAHETO HAa KOMYHHUKALMATA J1a Cce
U3BBPILIBA 0€3 HATMYUETO Ha Kabesl. B MOMeHTa € 1ocTa akTyallHa KaTo cpeja 3a
MPEHOC Ha JaHHH, BHIPEKH Y€ MPEAABAHETO MO Hesl € M0-0aBHO B CPABHEHHE C
KaOeJIHUTE BPB3KU. 32 TO3M THUI KOMYHUKALIMS MOTAaT Jla c€ M3MO0JI3BAT: Jiasep,
uH(pauepBeHN JTbYH, paauo dectoTH. KaTo mpumep 3a Mpexu, M3MOI3BAIIU
TaKbB TUN cpefa morar fa ce nocodat Wi-Fi MpexxuTe mim Te3u Ha MOOWITHUTE
oIepaTopH.

2.3.Ctanpaptu ot I[IpoekT 802

IEEE e otroBopeHn 3a neduHupaHeTo W MyOJMKYBaHETO Ha CTaHAApPTH 3a
TEJIEKOMYHUKAIUs U OOMEH Ha JaHHU. TeXeH MPUHOC ca CTAaHIapTUTE 3a JOKATHU
u rpajcku Mmpexxu (LAN u MAN), kouTo 0OMKHOBEHO ce 1uTupaTt kato 802 cepust
(80-romguua 1980, 2-mecer; ¢eBpyapu) U ce pa3paboOTBaT OT KOMHUTET C



HanMeHoBaHue I[Ipoekt 802. llenra e yiecHsBaHE HA KOMYHUKALHATA MEXIY
paznuunute thnose LAN u otaensHe Ha usnyeckara cpeia OT MPOTOKOJIUTE.
ToBa naBa Bb3M0OHOCT paznuuHute LAN apxuTekTypu J1a ce peaauzupar BbpXy
pazimuHa kabenHa cpena. Crangaptute oT Ilpoexkt 802 ca opraHuzupaHu B
TPUCIIOHA Hepapxusi, OTroBapsia Ha (Qu3ndeckuss u kaHanHus cioi Ha OSI
moaena. Kanannoro uuBo Ha IEEE 802 ce pa3nens na nse noanusa: LLC u MAC.
ToBa neneHue Mo3BoJisiBa Ja ce pa3rpaHuyd JOCTBIIBT 10 cpeaaTa, pealn3upan
ot MAC nojacinosi, OT ynpaBJIEHHETO Ha MOTOKA JIaHHU, KaTo MO3BOJIsIBa B3aUMHO
dbynknuonupane Ha 802 chBMecTUMU Mpexu. OTHeIHM eKUIM Ha
CTaHAapTU3MpalllaTa OpraHu3alus ca pa3pabOTWIM CTaHJAPTH B CIEAHUTE
obnacru:

e 802.1 - pgebunupa LAN u MAN cBBMECTUMOCT; MOCTOBE,
neiictamn B MAC mnoncios u amropureM STA (Spanning-Tree
algorithm) 3a mpenoTBpaTsiBaHe Ha MEKIYMOCTOBO 3aIlUKIISHE;

e 802.2 — nedpuuupa Logical Link Control (LLC) — crienupmkamnmu 3a
ocurypsiBane Ha uaTepdeiic mexay MAC moaciost 1 MpeKoBHUsI CIIOM;

e 802.3 - CSMA/CD - cnenuduimpa HaunHa Ha (YHKIMOHAPAHE Ha
Ethernet mpexwure, 6azupann Ha MeTo/Ia 32 MHOKECTBEH JOCTBHII C
pasno3HaBaHe Ha HOCEIIATa U OTKPUBaHE Ha KOJU3UU;

e 802.4—Token Bus —3amaBa craHmapt 3a Mpexa, U3I0JI3Bala 75 oMOB
KOaKCHaJIeH WM ONTHYCH Kalel, ¢ mpeaaBaHe Ha MapKep;

e 802.5 — Token Ring — 3amaBa cranmapt 3a (u3HUECKa TOMOJIOTHS
»3B€31a” W, JOTMYECKHM Kpbr', W3MOJ3Balla yCyKaHa JBOWKA
MIPOBOJTHUIIA ¥ METOJI Ha TOCTHII ¢ TIpeIaBaHe Ha MapKep;

e 802.6 — MAN - 3anaBa cranmapt 3a peruoHaiHa mpesxa (Distributed
Queue Dual Bus Access Method);

e 802.7 — Broadband — mpaBuia 3a u3rpakJjane Ha MPEKH, H3I0JI3BaIN
TEXHOJIOTUH 32 IIMPOKOJIEHTOBO nipeaaBane (FDM);

e 802.8 — Fiber Optics — 3agaBa cTaHgapT 3a MpEXH, H3MO3BAIIN
ONTHYEH Kabell 3a MPeHOCHA Cpea,;

e 802.9 — ycraHoBsBa CTaHAapT 3a IpeJaBaHe Ha TJIaC U JIaHHU T10
ISDN;

e 802.10 — ob6xBama H3rpakJaHETO HA YACTHU BUPTYATHH MPEKHU
(VPN);

e 802.11 - cneuudumupa Wireless LAN Medium Access Control
(MAC) u Physical Layer (PHY) 3a 6e3kxnyHa KOMyHHKAITUS;



e 802.12 - 100 VG AnyLAN — meTon 3a HOCTBII C MPUOPUTET Ha
3agBkata (Demand Priority Access Method), paspa6oten ot HP, ¢ en
KoMOMHMpaHe Ha mpeauMcTBata Ha Ethernet, Token Ring u ATM.

Hskon or Te3u craHmapTy ciiefiBa na ObJaT pasriiefaHu IMO-TIOAPOOHO.
3aBUCHUMOCTTa MEXIy TIX € oHarieneHa upe3 ¢urypa 14, nmyOnukyBaHa B
n3nanneto ot 1998 roguna 3a |IEEE 802.2.

3a mpeoaoJIIBAaHE HAa pa3juuusTa B MPEXKOBUTE apXxuTekTypu 3a LAN ot
cepusita IEEE 802.x e uz0pan moaxo ¢ pa3jeisHe Ha KaHAJIHHUS CJIOM Ha JiBa
MOJICTIO:

e ['opeH nocioit 3a ynpaienue Ha Jorudeckure kananu (LLC — Logic
Link Control);

e JloyieH mOACION 3a ynpaBJIEHUE HA JIOCThIA JO KOMYHUKAIlMOHHATA
cpena (MAC — Media Access Control).

OyYHKIUNUTE HA KAHAJHUS CIIOM C€ OCBIIECTBABAT OT MPEXKOBUA aIaITep.
Cranpapt |IEEE 802.3 (Ethernet)

Tosu cranpapt onucea LAN c jorndecka TONOJIOTHs TUN “IIMHA”, TOKATO
¢u3ndeckaTa Bapupa OT THII ,J IMHEHHA MIWHA, B TIO-CTapaTa BEPCHSs, 10 THII
,»3B€3/1a‘ B HOBUTE BepcuU. TUIIBT Mpeka e pazpadboreHa mpe3 60-Te ToguHN Ha
MUHaJIMs BeK U € Hail-nonynsapHata LAN apxurektypa B MoMeHTa. CKOpOCTTa Ha
npegaBaHe 3a mbpBoHavyanuus crangapt (Ethernet) e 10 Mbps, a B mocienuute
Bepcun Ha crangaprta - 100 Mbps (Fast Ethernet), 1 Gbps (Gigabit Ethernet), 10
Gbps (10 Gigabit Ethernet), 40 Gbps (40 Gigabit Ethernet), 100 Gbps (100
Gigabit Ethernet).

HpI/I HU3IMHUCBAHCTO HA CTaHAapTa CC CJICABA ITOCICAOBATCIIHOCTTA:

e CKOpOCT Ha IpeJlaBaHe Ha CUrHaiia, u3pazeHa B Mbps.

e METOJ Ha TIpeaaBaHe, WMall ABE 3HaudeHus: Base — 3a mUpeKkTHO
¢ poBo npeaasane; Broad — 3a MoymupaHo aHAJIOrOBO MpeaBaHe;

® JIBJDKMHA HA CETMEHTA B CTOTHIM MeTpH. Ako L 3aema ctoiiHoctu {T,
TX, T4}, ce usnonssa kaben ¢ yCyKaHH JABOWKH IPOBOJHHUIIM, a MPHU
croiinoctr {F, FX} ce n3mnos3Ba BIakHECTO-ONTHYEH KaOel.
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[Tpumepu 3a 03HaUYEHHUA U XaPAKTEPUCTUKH HA PA3TUYHUTE Crienuukanuu
Ha CTaHJapra ca:

e Ethernet

-10BROAD36 (IEEE 802.3b) — umsmomsBa CATV (Cable Television)
TEXHOJIOTUATA ¢ (pU3NUYECKa TOMOJOTHS JTMHEHHA IUHA WIK IbpBO. I biKUHATA
Ha cermeHTa € 10 3600 M. MeTton Ha npenaBaHe — nyrJiekce. M3non3sa no envH
ka0eJ BbB BCSKA MMOCOKA WM €UH Kabes U 4ecToTHO Aenenue. Heobxoaumara
IIMpYHA Ha YE€CTOTHATA JIHTa 3a Beska mocoka ¢ 18 MHz (14 MHz 3a nannu u 4
MHZz 3a o6city>xBane Ha konn3u), T.e. 36 MHZ 3a mognbpxane Ha 1BeTe TpaceTa;

-10BASES5 (IEEE 802.3) - wusmomsBa jaeben KoakcHajeH Kalen |
¢uznyecka TonoJsiorus JMHeWHa muHa. [IbkuHaTa Ha cermeHTa € a0 500 wm.
MakcumanausaT Opoit BB3MM 3a cerMeHT € 100. Mertox Ha mpegaBaHe —
HOJIYAYILIIEKC;

-10BASE2 (IEEE 802.3a) - wusmoi3Ba THHBK KOAaKCHAJIEH KaOel M
du3uYecka TOMOJOTUS JIMHEWHA 1mMHa. J[bkuHaTta Ha cerMeHTa € 0 185 M.
Maxkcumanausat Opoit Bw3nu 3a cermeHT € 30. Mertonqy Ha mnpepaBaHe —
MOJTYAYTIIEKC;

- 10BASE-T (IEEE 802.3i) - u3no3Ba aBe yCyKaHH ABONMKH MTPOBOTHHUIIH
Kareropust 3 1 mo-Bucoka u gu3znyuecka TOMOJIOTHS THI ,,3Be37a". MakcumaiHa
IBKAHA Ha MOKpUBHOTO pascrosHue € 100 M. Meron Ha mnpenaBaHe —
MOTYYIUIEKC U ayTuieke. BamuaHo e nmpaBmiioTo 5-4-3, KOeTo € orpaHudYeHue 3a
no-paHHuTe peanu3anuu Ha Ethernet, nsmonssamu koakcuanen kaden. Cropen
HEro MEXIy JBa KOMYHHKAIIMOHHU Bb3ela HE MOXE Jla UMa TMOBEYE OT TET
MpPEKOBH CErMEHTa, CBbP3aHUu C 4 TOBTOPUTENS U HE MOBEYE OT 3 3ambIHEHU
CerMEHTa B Mpekara (IpyruTe JBa CETMEHTa CIyKaT 3a YAbJDKaBaHE Ha
pascTosiHueTo). Beeku 3ambIHEH MOBTOPUTEN ce OpOoU 3a CeTMEHT. MaKCHUMaTHO
JOCTUKUMATA JbJDKUHA, 0€3 M3IM0JI3BAHETO HA KOMYTaTOPH, 110 TOBA MPABUIIO €
500 metpa (purypa 11) mesxny koMmrorsp 1 ¥ KOMIIOTBD 2;

-10BASE-FL (IEEE 802.3j)) - w3non3Ba kabel ¢ ONTHYHO BJIAKHO H
¢u3nyecka ToOMoOJOTUS TUN ,3Be3Aa’ (HaW-4yecTo OT Touyka JIO TOYKa).
MakcumanHaTta AbJDKMHA Ha MOKPUBHOTO pascrosHue € 2000 m. Mertoa Ha
MpeaBaHe — MbJICH TYTUICKC.
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¢urypa 11 Ilpasuno 5-4-3 npu 10BASE-T

e Fast Ethernet

-100BASE-TX (IEEE 802.3u) — u3noa3Ba aBe YCyKaHH JBONKH

IIPOBOJHUIIN U (pu3HUecKa TONOJIOTUs T ,,3Be31a%. MakcuManHaTa JbJKUHA
Ha NOKpHUBHOTO pasctosgHue € 100 M. Meroa Ha mpenaBaHe — NONYAYILIEKC U
TYTUIEKC;

-100BASE-T4 (IEEE 802.3u) — panna Bepcus Ha Fast Ethernet
crtaHjapra. M3nosi3Ba YeTUpU YCYKaHU JIBOMKH MPOBOJHUIM OT
KaTeropusi 3 WM MO-BUCOKA. EJHA OT JBOMKHUTE CE€ M3MOJ3BA 3a
npeaaBaHe, JApyra JIBOWKa 3a MpUeMaHe, a OCTaHaJIUTEe JABE JBOMKU ce
U3MOJ3BaT 3a MpeJaBaHe WM MPUEMaHE Ha JIaHHU B JIBETE MOCOKH.
Meton Ha mnpegaBaHe — TNOJYIYIUIEKC (TpU OT YETHUPU JIBOMKH
MPOBOJHUIIM C€ H3IOJ3BaT B JaJ€H MOMEHT 3a MpeJaBaHe WIH
npuemane). To3u MOoJaX0j MO3BOJSIBA M3IOJI3BAHETO HA IO-HHUCKA
kaTeropusi kaben. HeoOxoammMocTTra oT Tpu Kabeja € HajoKeHa OT
u3noJi3BaHara cxema 3a kogupane — 8B6T. MAC nojicnost KoHBepTHpa
BCEKU OAaMT B IIECT TPOMYHU CUMBOJIA,

-100BASE-FX (IEEE 802.3u) - mpemnara 100 Mbit/s mpeHoc Ha
aaHHM 10 62.5/125 um u 50/125 um MyaTuMom0Ba ONTHYHA Cpeja.

M3MYECKaTa TOIIOJIOTHS € THI ,,3Be31a". MMaJIHa IB/DKHHA HA HOKPUBHOT
®Dusnyeckara Tonoso e ,,3Be31a. MakcumaiHa »KMHA Ha I10 0TO
pascTosiHue 3a cerMeHT € A0 412 m. MeTton Ha mpenaBaHe — MOJYAYIUIEKC U
TYTUIEKC.



e Gigabit Ethernet

-1000BASE-T (IEEE 802.3ab) — - npeanara 1 Gbit/s nmperoc Ha
JTaHHHM Ipe3 YCTUPH YCYKAHH JTBOWKH IPOBOJIHMITU OT KaTETOPHS 5 HIIH
HO-BUCOKA. MakcuManHara AbJDKMHA Ha MOKPUBHOTO pazctosinue € 100 wm.
Meton Ha mpenaBaHe — TONYIAYIUIEKC (aKO c€ M3I0I3BaT camMo 2 JBOWKH
MIPOBOJIHULIN) U TYIUIEKC;

-1000BASE-X (IEEE 802.3z) — npemmara 1 Gbit/s npeHoc Ha
JTaHHU TI0 onTHyHU BiakHa. Herosu pasnoBunnoctu ca 1000BASE-SX,
1000BASE-LX, 1000BASE-LX10, 1000BASE-BX10, 1000BASE-ZX
u 1000BASE-EX.

e 10 Gigabit Ethernet

-10GBASE-T (IEEE 802.3an) - npemiara 10 Gbit/s nmpeHoc Ha
JaHHH TIpe3 YETHUPH YCYKaHW JBOMKHU IPOBOJHHIIM OT KaTeropus 6
(pascrosHmE 10 55 M), 6a (pazcTosHue 10 100 M) Uau Mo-BHCOKa. MeTon
Ha ImpeJaBaHC — II'bJICH AYIIJICKC OT TOYKa A0 TOYKA,

-10GBASE-SR, 10GBASE-LR, 10GBASE-ER, 10GBASE-SW,
10GBASE-LW, 10GBASE-EW (IEEE 802.3ae) — npeaiara 10 Gbit/s

IMPCHOC Ha AdHHU II0 OIITUYHH BJIAKHA. Meton Ha npeaaBaHe — ITbJICH
AYIUICKC OT TOYKa J0 TOYKaA.

Hatii-pasnpoctpanenure ctangaptu B MoMeHTa ca: 802.3U — paboTemr mpu
100 Mb/s u 802.3z u 802.3ab— paboremum npu 1GDb/s.

2.4.1IpoexkTUpaHe HA MAJIKa JIOMAIIHA UJIH 0(puc MpeKa

UzrpaxxnaneTo Ha TaKbB TUI MpPEka ce peau3npa NpeIuMHO ¢ (pu3ndecku
pecypcu OT HUCBK LIeHOBM Kjac. OOMKHOBEHO TOBa ca pyTep, Cyud, HSIKOJIKO
KOMITIOTHPA U O€3KUYHU KIMEHTCKH YCTPOMNCTBA, )KWYHA U Oe3KUYHA Cpena 3a
KOMYHUKALIHSL.

1. PyTepbT € HEOOXOAMM 3a CBBpP3BAaHE HA JIOKAJIHATa HU MpEeXa KbM
Mpe)xaTa Ha JocTaBuMka Ha HWHTepHeT. MapupyTuzatopbsT e
pasmpenessi MHTEpHETa KbM BCHUYKM KOMIIOTPU M KIMEHTCKHU
YCTPOWCTBA OT HalIaTa Mpexa.



2. CynuybT € MEKIMHHOTO YCTPOMCTBO B JIOKAJTHATA HU MPEXKa, KOETO II1e
Urpae pojsiTa Ha LEHTPAJCH BB3e] U I OCUTYpsBa CBBbpP3BaHE Ha
KUYHUTE YCTpOMCTBA KbM Hes. TpsOBa ma Obae wuszbpaH c
HeoOxonumusi Opoil dusuuecku moproBe. Tomosorusra e Obae
3B€374a, a U3Io3BaHuaT kaden — UTP.

3. 3ampenocTaBsHETO U Ha 0€3)KMYE€H HauMH 3a JOoCTh 10 Hamata LAN
e ¢ HeoOXxoauMa M Oe3kuuHa Touka 3a gocTbl (AP). Ts me ce
CBBp3Ba KbM CyHyda ¢ KaOelIHa BPh3Ka.

Ha ¢urypa 10 e moka3zaHa cxeMa Ha ONHCaHATA MO-TOPE OpraHU3aIUs Ha
€lHa JIOKaHa Mpexa. AKO ce mpeMaxHe Oe3KMYHaTa TOoYKa 3a JOCTHII,
MPOEKTUpPAHATA JIOKAJTHA MpeEXa IIe Ce MPEBbpPHE B )XkMYHA Mpexka. ChllecTByBa
BApUAHT 32 M3KIIOYBAHE Ha CyH4ya OT CXEmara, TOraBa Mpekara L€ OCTaHe

0e3KuYHa.
6e3)KMUuHa TouKa
3a AOCTbLN
o e
MaplipyTu3aTop ((((
KOMYTaTop
(pyTep) (cymu) ((( )))

< ' - & 6e3)XMuHa Mmpexa
(Wi-Fi)

|BocTaBumk Ha UHTepHeT| / UTP ka6en

MHTepHeT kabenHa nokanHa
mpexa (LAN)

¢urypa 12 Ilpumepna cxema na manka 10Kaiia mpestca

[TonsikOTa TPOM3BOIUTENAT OOSAMHIBA HIKOJIKO MEXJIMHHU yCTPOWCTBA B
€IHO C IIeJl, HAaMaJIIBaHE Ha TEXHHs Opoii M MOEBTUHSIBAHE HA peaM3aIusiTa Ha
Mmpexata. Ha ¢urypa 11 e npeacraBeH TakbB MOIX0I, KBASTO MapIIpyTH3ATOP,
KOMYyTaTOp M O€3’KWYHa TOUYKA 3a JOCTHIT CA KOMOMHUPAHU B €THO YCTPOUCTBO —
O€3KUUCH pyTeED.
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