Tema 7. IIpenaBane Ha gannu. JJuckpernu moayaanuu. Meroau u
cpelcTBa 3a 3al[UTA OT CMYIIEHHUS] H I'PENIKH, IIYyMOYCTOHYMBH
koaoBe. Kanajiu 3a npeaaBaHe HA JaHHHM — IAPAMETPH, 0COOEHOCTH.
MoaemMu

IIpenaBane Ha JaHHM - KOMYHUKAlIMOHHA yCIIyra, IPU KOSITO MEKIY U3TOU-
HUK U €JIMH WJIU TIOBEYE MPUEMHUIM (KOMITIOTPU WJIU APYTH YCTPOICTBA) Ce
0OMEHST MpeTHa3HAUYCHH 3a 00pabOoTKa WK Beue 00padOTeHN JaHHHU BBHB BUT
Ha OpEIULU OT CUMBOJIH (OYKBH, LIU(PPH, 3HAIN).

Crnennduka Ha npeaaBaHeTo HA JTAHHH

1. CurnanuTte 3a mpejaBaHe Ha JaHHM ca HMGpoBU. ToBa U3HUCKBA:
e ll3non3BaHe Ha AMCKPETHU MOXYJIANMH (MAaHUITYJIAIWHN).

L4 CHCI_II/IEUIHI/I KOMYHUKAOMOHHK MPEKH 3a IpeaaBaHEC Ha JaHHH,
oTUHuTaIIn CHeI_II/I(bI/IKaTa Ha JAaHHUTC, HAIIP. MPCKHU C ITAKCTHA KOMYTAallH:.

e 3a KOHBCHIIMOHAJIHUTC KOMYHUKAITMOHHU MPCKU, Cb31dBaHU J1d IIpCAaBaT
dHaJIOT'OBU CUTHAJIU, Ca HGO6XOI[I/IMI/I MOJAE€MH, YPE3 KOUTO KOMYHUKAIIHMOH-
HHUTC KaHAJIN CC ChbIJIACyBAT C U3TOUYHHUIIUTC U II0JIYYATCIINTC HA JaHHHU.

o AMIUIUTYJIHU U ()a30BU KOPEKTOPH, Ype3 KOUTO C€ MOJ00pSBAT aMILIH-
TyAHO U ()a30BO-4€CTOTHATA XapAKTEPUCTUKN HA aHAJOTOBUTE KaHAIIU U
Taka ce HaMaJIsIBaT U3KPUBSBAaHUATA HA ITU(DPOBUTE CUTHAIIH.

2. B mbppBUYHHTE JAaHHU JMICBA WH(OPMALMOHHEH M3IMIIbK. ToBa
Hajlara Jia ce u3MnoJI3Bar:

e CpeacrBa 3a 3alIMTa, KaTO IIIyMOYCTOMYMBH KOJIOBE, YPE3 KOUTO IPEUIKU-
T€ B PUETOTO CHOOIIICHUE CE€ OTKPUBAT WU/WJIM KOPUTHPAT.

e CrienuanaHu MeTOAHU U AJTOPUTMH HA NMpeJAaBaHe, HapUMep, upe3 oOpart-
Ha Bpb3Ka MEX]y IpeaaBaTes U MPUEMHHUK.

CTDVKTVDa HAa KaHaJa 3a NIpcAaBaHC HA JaHHU

1. Tepmuunanu (Data Terminal Equipment — DTE) - kommioTsp, Tenedaxc,
KOHTPOJIEP WIH IPYTO TUCKPETHO YCTPOUCTBO;

2. Anaparyparta 3a npenaBane Ha gaHHu (AllJ) (Data Circuit termi-
nating Equipment - DCE) - o0opyJBaHe MEXIy MPEKUTE U ChOTBETHUTE
DTE - monemu, tepmuHanHu agantepu Ha ISDN u npyru ycrtpoiictBa 3a
BKJIFOYBAHE KbM HU(POBU KaHAJIH.

DTE _’AnapaTypa 3a|_’ ITvpeuuna -] Amnaparypa 3a | DTE

f = 1L (DCE) apesica L (DCE) =

= = ——
Fax Modem Modem Fax

Cmpykmypa Ha KaHan 3a npedasaHe Ha 0aHHU
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MeToa4 U CpeACTBA 32 3aAIUTA HA CHOOIIEHUATA

IpuyuHU 32 rpemKku:

Cmymenuﬂ: CIICKTPO3axpaHBAHC, HWHAYKTUBHU BIIUAHUA, MCETCOPOJOI'MYIHN
IIyYMOBC, HCKPCHC, IPOMHUIIJICHU CMYIICHUS, ITPUCIIYIIBAHC OT CbCCAHU KaHAJIN.

M3kpuBsiBanus: (a3oBM U3KpUBSIBAHWUS B KaHAJIWTE, MEXKIyCHMBOJHA
unatepdepenius (ISI — Inter-Symbol Interference), ronemu 3aTuxBaHusl.

MeToau 3a 3aIIUTA:
e 1300p HA MOAXOAII TSACKOMYHHUKAIIMOHEH CUTHAJI, YCTOMYHMB HAa CMYIIICHHMS;
® KOpEKIus Ha (pa30BUTE M aMIUTUTYHO-YECTOTHUTE U3KPUBSIBAHUS B KAHAJIUTE

® H3II0J3BAHC Ha MCTOAM 3d OTKPHBAHC Ha TI'PCHIKUTEC W HWHUIOUUPAHE HaA
I[GﬁCTBHH IO TAXHOTO OTCTPAHABAHC,

® AaBTOMATUYHO KOPUTHMPAHE HA TPEIIKUTE YPE3 LIYMOYCTOMYMBH KOJIOBE.

CucremMu 3a npeJaBaHe HA JAHHHU C 00PaTHA BPb3Ka

1. IloBTOpHO MpenaBaHe HA CbOOIIEHHUETO.
IIpyHUMO: aBTOMATHYHO HCKaHe Ha moBTapsine (Automatic Request for
Repeat - ARQ). I'pemikaTta ce Kopurupa 1o cjaeaHus Hau4KH:

1. cpOOILIEHHETO ce 3alOMHS B IIPEIaBaTENs,

2. T1penasa ce,

3. 3amnoMHs Cc€ B IPUEMHUKA,

4. mpoBepsiBa ce 32 KOPEKTHOCT MO YCTAHOBEHUTE MapaMeTpPH U aKo €
IPEIIHO, KOJ0BaTa KOMOUHAIUs “‘ce OpakyBa’”, a 1o KaHaJl 3a o0paTHa Bph3Ka ce
U3MCKBA MPEJABATEIAT JJa TO U3NPATH OTHOBO.

Cucremn ¢ pemapana o0paTHa Bpb3kKa (aHajor: mpueMalusaT aOOHATHT
MOJIY TIpe/laBallus Ja MOBTOPH, 3aIOTO HE € Uyl Jo0pe).

Cucremu ¢ nHpopMaMOHHA 00pPaTHA BPb3Ka (aHAJIOT: peaaBaliusIT a0oHaT
UCKa OT MpUEMAIUAT /1a Kake KaKBO € 4yJ, 3a Ja ce yOeau, 4e BSPHO TO €
pasopai);

Kak ce moBnimaBa 10CTOBEPHOCTTA Ype3 MOBTOPEeHHE?

[Ipumep 6e3 NOBTOpEHHUE:

AKO BEpOsITHOCTTA 3a rpemka mo cumboJ € p = (.05, BepodaTHOCTTA €IUH
CUMBOJ J1a Obje BsipHO nipuer e g = 1 - p = 0,95.

JlocToBepHOCTTAa Ha choOmeHHe oT 8 cumBoma ¢ ¢° = 0,95° = 0,66, a
BEpPOSATHOCTTA 3a rpemika - 1-0,66 = 0,34

[IpnMep c HOBTOpPEHHUE:

BeposiTHOCTTa ciiel TOBTOPEHUETO €IMH U ChII CUMBOJI J1a C€ MPUEME TPEIIHO €
p° =0,0025, a nocToBepHocTTa My € 0,9975

JlocToBepHOCTTa Ha choOuIeHHe oT 8 cumBoma ¢ g° = 0,9975° = 0.98, a
BEpOATHOCTTA 3a rpemika ¢ [ - ¢° = 0,02 (namains 17 mbTH)
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MakopuTapHO NpueMaHe

BepeH 11001010
nepBu Osiok: 11 010 0
Bropu 6mok: 100 010
Tpetn 6ok: 1100101

Memoo na booo — Bepoan

KOIII/IDaHe — NIPOCTH M INYMOYCTOMYHUBH KOJI0BE

AKO €1IH KO/l C€ ChCTOU OT N-pa3psiIHU JBOUYHU KOJOBU KOMOWHAIWH,
o0IIMAT OpO¥ Ha BCUUKH BE3MOXKHH KoMOuHanuu € N, =2" . AKO BCHUKUTE TE€3U
KOMOWHAIIMK C€ U3MO0JI3BAT 32 KOJMPAHE HA HAKAKBa a30yKa OT CUMBOJIH (HAMP.
guciara ot 0 10 9 unu Ha OykBUTE OT a30yKara), TO3U KOJ| C€ Hapu4a MPOCT KO
WM Koj 0e3 u3auinbK. [Ipu Hero 1opu caMo eIMH-eIMHCTBEH JIBOMYEH pa3psi/l B
€7IHa KOJIoBa KOMOUHAIMs Jja ObJIe CIPEIICH, TOBA III€ MPEBbPHE Ta3u KOMOWHAIUS
B JIpyra pa3pellieHa u 1ie JOBee /10 Tpellka Mo KoOMOUHAIMS — IPUEMaHe Ha eJIUH
KOJIUPaH CUMBOJ KaTo JIPYT.

AKO OT BCUYKH Bb3MOKHU KOMOUHAIUU NN, C€ U3I0I3BaT CAMO OIPAHUYEH
Opoii pa3pemenn komOunanuu N, (oueBugHo N, <N,), a ocTaHaIUTe KOMOUHA-
MU ca 3a0paHeHu, TO MPHU Bb3HUKBAHE HA €/IHA WJIM HSIKOJKO IPEIIKH MO pa3psij B
JajzieHa pa3pellieHa KoMOMHaIus, TS MOXe J1a ce IPEBBPHE OT pa3penieHa B 3a0pa-
HEHa U aKo JAEKOJAUPAIIOTO YCTPOMCTBO B MpUEMHATa CTpaHa paslo3HaBa pa3pe-
IIEHUTE KOMOMHAIINK, HIMa J1a IpueMe 3a0paHeHaTa. TakbB KOJI ce Hapuya
HIYyMOYCTOMYMB. ToM1 1€ € TOIKOBA [T0-IIYMOYCTOWYUB, KOJIKOTO IMO-CUJIHO €
HepaBeHCTBOTO N, < N, . Ako N, e pukcupaHo (paBHO € Ha Oposi Ha CUMBOJIUTE B
az0ykara, KOoATo € 00EKT Ha KOJAUPAHE), HEPABEHCTBOTO MOXKE J1a C€ YCHIJIH CaMO
aKo ce yBenuun N, =2" , T.e. aKO Ce yBEJIHUH /1 — JbDKUHATA Ha KOJTOBUTE KOMOU-
HaIu. AKO 3a MMojydaBaHe Ha MPOCT KOJ| ca OWiIn HeOOXO0uMU k pa3psija, 3a Ja ce
nosy4ar 2* KOMOUHALHMK, TO B IIYMOYCTOMYMBHUS KO KbM TE3U k paspsiia, HapHda-
HU HH(oOpMaMOHHHU, TPsAOBA J1a ce J00ABAT OLIE U3BECTEH OpOii 7 MPOBEPOYHH
pa3psiiM ¥ TOraBa ca BaJIMJIHU 3aBUCUMOCTHUTE

n=k+r; N,.2"=2""; N,=2% N,<N,
Taka BCHUIHOCT 7-T€ MPOBEPOYHHU PA3PsIAN Ch3/aBaT €AMH HHGPOPMALIMOHEH

kK r
H3JMINBK R=1-—=—, HE0OOXOIMM 3a JIa C€ 3allUTAT CHMBOJIUTE HA TaHHUTE,
n n

KOWTO HSIMAT CBOM M3NMUIIBK. KOJIKOTO 7 € mo-ro1s1M0, TOJIKOBA U3JIUIIBKBT € T0-
roJisiM, OpOAT Ha 3a0paHEHUTE KOMOMHAIIUY € TIO-TOJISIM M BEPOSITHOCTTA MPH HS-
KaKBa Ipellika Mo UMITYJIC JaJieHa pa3pelieHa KoOMOMHAIIHS 1a ¢ MPEBbPHE B
3a0paHeHa € Mo-roJisiMa, T.€. TOJIKOBA HApacTBa BEPOATHOCTTA IPEIIKUTE Ja ObaaT
OTKpHUBaHU. [ 0JIIMO 7 ¥ JBJITH KOJOBM KOMOWHAIIMK O3HAaYaBa Mo-0aBHO IpeaBa-
HE Ha OTJICTTHUTE KOJUPaHU CUMBOJIH, 3aTOBA €UH IITYMOYCTOWYHB KO/ € TOJIKOBa
M0-100bp, KOJIKOTO MOBEYE IPEIIKH OTKPUBA C TTO-MAIBK H3JTUIIIBK.
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IlapaMeTpn HA IIVMOYCTOMYNBHUTE KOJAOBE

KonoBo pa3crosinue (XeMUHT-IUCTAHIUSA) d MEXY JIBE KOJIOBH KOMOWHAITUHU —
OpoAT pa3psau IO KOUTO T ce paszinuaBat. M3uucisBa ce kaTo ce cymupar 1o
MOJYJI 2 ABET€ KOMOMHAIIMY U C€ U30pOAT €NUHUIIUTE B CymMaTa

[Ipumep:
a; =011100110
@b, =1 01100001

d = 1+1+0+0+0+0+1+1+1 =5

KonkoTo XeMHUHIOBOTO pa3CTOSHUE MEXY JIBE KOMOMHAIIUU € MO-T0JISIMO,
TOJIKOBA MO-TPYAHO (C MOBEYE IPEIIKH M0 UMITYJIC) €IHaTa KOMOWHAIMS MOXKE J1a
ce MPEeBbPHE B Apyrara.

MuHMMAJIHO KOI0BO Pa3cTosiHME d,,;, HA €UH KOJI CE Hapuya Hal-MaJIKOTO OT
BCUYKH KOJIOBH PA3CTOSTHUS MEXKIY pa3perieHuTe KoMOnHanuu Ha koja. To mokas-
Ba Hali-c1a00TO 3BE€HO HA KOJIa — pa3pelIeHUTe KOMOMHAITNHN, KOUTO Hal-JIeCHO (C
Hal-MaJIKO IPENIKYU IO UMITYJIC) MOTaT Jia C€ MPEBBbPHAT OT €/1Ha pa3pelieHa B
JIpyTa ¥ Taka Irpemnikara Ja OCTaHE HEOTKPHUTA.

AKO 03Ha4YUM ¢ O, = KPaTHOCTTa (0pPOsi) HA rApaHTUPAHO OTKPHUBAHHUTE OT J1a-

JACH KO I'PCIIKHU 110 pa3pAan, T4 €€ CBbpP3Ba C MUHUMAJIIHOTO KOJOBO PAa3CTOAHHC
Taka.
Gom,(p = dmin - 19

T.€. aKO UCKaM€ €JVH IIYMOYCTOMYMB KOJ TapaHTHUPAHO Ja MOXKE J1a OTKPHBA
TPEIIKH 10 UMITYJIC ¢ KPaTHOCT [O-MaJjIka MM paBHa HA O, , TOW Tps0Ba 1a nma

MHHHUMAJIHO KOJ0OBO pa3CTOSIHI/Ie
dmin =0 + 19

OmKp

AKXo0 03HaYMM ¢ O, KpaTHOCTTa (0pOsi) Ha TAPAHTUPAHO OTKPUBAHHUTE U

KOPUTHPaHHU OT JIaJICH KOJ I'PELIKH 0 pa3psii, TS C€ CBbP3Ba C MUHUMAIIHOTO
KOJIOBO Pa3CTOSIHUE TaKa:

d.;
min
O-K'Op 1

T.€. 32 Ja MOK€ J1a KOPUTHUPA TPEILIKHU 110 UMITYJIC C KPATHOCT MMO-Majlka WIv paBHA
HA O TOM TpsIOBA J1a ©UMa MUHUMATHO KOJOBO Pa3CTOSHUE

KOp *
dmin = 26K0p+1’

ToBa 03HauaBa, 4e 3a KOPUTHPAHE HA €AUHUYHH TPEUIKHU € HYXKHO dpim =3 , @ 32
€IUHUYHU U IBOMHU — dyim = 5 U T.H., T.€. KOPUTUPAHETO KATO MHOT'O MO-CJI0KHA
MpoLeAypa U3UCKBA MOBEYE OT JIBa ITbTH MO-TrOJIsIM pecypc. IIpu npexaBane Ha
AAHHM Ce U3IO0JI3BAT M0-4eCTO KOJ0BE CAMO OTKPUBAIIM I'PELIKH, & KOPEK-
IIMATE CE MOCTUTAT C M3IOJI3BaHe Ha 0OpaTHA Bpb3Ka M TTIOBTOPEHUE.
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KomoBe ¢ kopekius Ha TPEIIKy ¢e M3MOJI3BaT caMo 3a 3alluTa Ha OBP30CTa-
peeIy TaHHM (HaIp. IPH yIIpaBieHue Ha ObP30ABMKEIIH C€ 0OCKTH), IIPH KOUTO
HsIMa BpeMe 3a 00paTHU BPB3KH.

N3BecTHU ca ToJisIM Opoi IIyMOYCTOWYUBH KOJIOBE, KJIacH(PUITUpaHu B
ydaeOHHKa. Hsakon oT T5X, KaTo KOJI ¢ TPOBEPKA IO YETHOCT, Ca MHOTO TIPOCTH
(MMaT camMo €IMH MPOBEPOUCH pa3psi) U C€ peaau3upar ¢ IPOCTH YCTPOMCTRA.
Hpyru, kato mukandauTe koaoBe (CRC — Cyclic Redundancy Check), ce peanu-
3WpAT MO-CJI0XKHO, HO ca MHOTO eukacHu. OOMKHOBEHO MPHU ITyMOYCTONINBUTE
KOJIOBE ITPOBEPOYHHTE P3PS CE U3YUCISIBAT OT HH(OPMAIIMOHHUTE Ype3 pa3Hu
XUTPOYMHO U3MHUCJICHH MPOIICTYPH.
3aja4ya HA NIYyMOYCTOMYHBOTO KOJAHPAHE: IIOCTUTAaHE ¢ MHHMMAJICH U3JIUIIBK
Ha MaKCUMaJIHa OTKPMBAEMOCT Ha IPEIIKH

IIpuMep — KO/ ¢ MPOBEPKA MO YeTHOCT

[Ipu TO3M KO KBM k HaA Opoit MH(DOPMAITMOHHU pa3psAau ce 100aBs caMo euH
npoBepoUeH (7=1), YUATO CTOMHOCT C€ M3YMUCIIsABA KaTO CyMa Mo MOAYJ 2 Ha
BCUYKH WH(POPMAITMOHHY pa3psiin. Taka cymara 1mo Moaysl 2 Ha BCHUKH pa3psau B
KOMOMHAIUATa CTaBa HyJia. AKO MPH NPEIaBaHETO Bb3HUKHAT IPEIIKHA C HEUETHA
KpaTHOCT (€IMHUYHH, TPOUHH, IETOPHM ), T€ I11€ HAPYIIAT YETHOCTTA U CIIE]T
CyMHUpaHe Ha BCUYKH pa3psiv B MpUEMHATa CTpaHa, cyMara HsiMa Jia € HyJa.

Ilpeoasamen

punag,
.

DD _ ..’ IIpuemnux

RCITHN A2 I A A 5

r=k ®k, Ok, Ok,
I'pemxa? —Eg \I_Q%_I—(%W

AKO HapedeM Ta3u MPOBEpPKa HALJIBKHA, O MOTJIO U3BECTEH OPOM OT m KOM-
OWHAIMY J1a ce 3amuIIaT eIHa MO APyTa 1 3a BCAKA KOJIOHKA pa3psau a ce

BBBEJIE CHIIIO MPOBEPKA MO YETHOCT C MO €AUH JOIBJIHUTENEH pa3psal. Taka ce
NOCTUTa U HANIPeYHA NMPOBEPKA MO YeTHOCT 32 TO3U OJIOK OT 7 KOMOWHAIIUH.

MoayJjanum, U3M0JA3BAHU IIPU NIPeIABAHE HA JAHHHU

MHOroKpaTHu IMCKPEeTHH MOAYJIaluM — pasrienadu B Tema 5. Upes Tix ce
NOCTUTA MPeJaBaHe Ha MO-ToJsIMO OT 1 bit konruecTBO HHPOpPMALIHS C BCEKU
IpeaaieH UMITYJIC.

@Da30BH KOPEKTOPH — (DMKCHUPAHU U ATANITHUBHHU

DuUKCHPAHU KOPEKTOPHU — KaCKaIHO CBbhpP3aHU (Pa30BH 3BEHA, TMHEAPH-
supamm ®UX Ha kaHala 1 HamajsBaliy (Ga30BUTE U3KPHUBSIBAHUA. AJTANITHBHU
KOPEKTOPH - CAMOHACTPOMBAT C€ IO MapaMETPUTE HA MPUEMAHUS CUTHAJ.
Peanusupar ce ¢ ananTuBHU IU(DPOBU BEPUTH.
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IIpenaBaHe HA JAHHM C HUCKH CKOPOCTH

Obpamen
xanan 75 Baud ]

w—> & [lpas xanan 1200 Baud —_—

v

0,3 0,39 0,45 1,3 2,1 3.4 kHz
[ToHexe Mo oOpaTHUS KaHaJl ce NpeaaBa HH(opMaIus ¢ MHOTO HUCKa

CKOpOCT (TTOTBBPXKIACHUS 3a BIPHO MpUEMaHe UK MOJI0a 3a TOBTOPEHUE), TO3U
KaHaJl € TECHOJICHTOB.

Moaemu
IIpaB kKaHam
l—" Moaynatop =i B = ae —ﬁ
S ssssmsssmsmsnsnew® 00200 @ uapuesssssssed MOﬂVHaTOD a60Ha
aboHaT I
[ bbbl " :""""""'-‘-
| ze - S L He= MOAynaToOp <+
MO,Z[YJIaTOD Ssssssssmsnanmns - CYYITIIII I

OOpaTeH KaHal
Mscmo na modemume 6 menekoMyHUKAYUOHHUSL KAHAL

[Tpe3 uzamunanute 50 roguau ITU e HopMupano orpoMeH Opoit MojieMu 3a
ckopoctr Ha npenaBane oT 50 Baud (nBowunu curnanm) no 56 kbit/s (¢ mHOTO-
HUBOBH curHaiu). OT TsIX B MOMEHTAa HHTEPECHH Ca CaMO MOCIICTHUTE

BHCOKOCKOPOCTHHM MOJEMH 32 NPEIABAHE HA JTAHHU 10 A00HATHHU JUHUU

3a gocraBunnute Ha Internet, konuto nmat kauectBeHa Bpb3ka ¢ OKTM, ce
U3M0JI3BaT BUCOKOCKOPOCTHH ITU(DPOBU MOJIEMU ChC cKopocT 56 kbit/s. TakbB
Hanpumep € moJeMbT V.90, koiito B bearapus ,,octapa’ 0bp30 nopaau
MacOBOTO Tipearane Ha Internet-nocraBka 1o T. Hap. ,,kBaptanHu LAN”, a
MO-KBCHO U 110 MPEXHUTE Ha KAOCTHUTE TEIICBU3HU.

LI, (A—B) OKTM
Monem
1 [ ATl K
[0\ = e A B JIC
AANATA Unte I
[T ][] pueT |JI]
L] JIM VWY 1 JOCTaBUMK |
JK

CBbp3Bane ¢ mojeM KkbM HHTepHET cbe ckopocT A0 56 kbit/s
AJI — abonaTHa nmunus; /[K — nexogep; M — nemonyaarop; /[C — nupepennuaana cucrema; K
— xoaep; JI/[ — imnus 3a nanum; M — moayaarop; OKTM — o01mecTBeHa KOMYTHpPYeMa
Teqedonna mpexa; [[//] — nudposa uenrpana; [/, (A—>b5) — uiym oT KBAaHTYBaHe, KOWTO
OrpaHUYaBa CKOPOCTTA HA MpeaaBaHe oT 4 KbM b
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HNuTeaurenTHn MoaeMu (OIMMCaHU B YUEOHHUKA)
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Huaukartopu 3a
CHCTOSIHHETO HA MoOJeMa

Hudposnszanug Ha a00HATHHUTE JUHUH

ISDN — ocurypsiBa ot 64 kbps 10 144 kbps no abonarHara kabenHa 1BOMKa;

xDSL (Digital Subscriber Line — L{udgposa abonatHa nuHus)— B Kpas Ha 80-Te
TOJIMHU 3aII0YBar Jia ce pa3paboTBaT pa3IMuHU CUCTEMHU 3a IIUPOBHU3AIUSI HA
a0OHATHMS TPAKT U CE TOCTUTAT U3KIIFOUMTEIHO BUCOKU CKOPOCTH Ha MPEJAaBaHE.

ADSL (Asymmetric DSL) — (npenopbka G.992.1 na ITU-T). M3non3ea
udpoBa MHOroroHanHa moaynaiuss DMT u ocurypsiBa npeiaBaHe cbC CKO-
poctu 10 6 Mbps (3a 1bJDKUHM Ha aOOHATHATA JTUHUS 10 5 km) B TOCOKa KbM
abonata u 10 600 kbps B mocoka ot abonata. Tazu acumeTpusi B CTOMHOCTUTE
Ha CKOPOCTHUTE OMpPEAEs UMETO ,,AcuMeTpruyHa’. ChIIEeCTBYBa OIIPOCTEHA
Bepcus Ha To3u MeTo1, Hapudyana ADSL G.lite, mpu KOSITO MAKCUMAITHUTE
CKOpOCTH ca Mo-HUCKU — A0 1.5 Mbps B mocoka kbM aboHaTa 1 OOMKHOBEHO
256 kbps do 640 kbps B mocoka ot aboHara.

SDSL — ocurypsiBa eIHaKBH CKOPOCTH Ha TIpeaaBane ot mo 2.3 Mbps B nBete
nocoku (Symmetrical) mo eqHa ycykana aboHatHa KaOeJiHa JIBOMKa Ha
pascTosiHus 10 5-6 km.

HDSL (High-bit-rate DSL)(Bucokockopocten DSL) — ocurypsiBa chIio
€IHAKBHM CKOPOCTH Ha IpeaaBaHe oT mo 2 Mbps B ABETE TOCOKHU Ha Pa3CTOSIHUS
10 KbM 4 km, HO M3MCKBa JIBe aOOHATHU KaOCITHU JBOMKH M € TIPeTHA3HAYCH 32
OpraHM3allny, a He 32 OUTOBU aOOHATH.

VDSL (Very-high-bit-rate DSL) — ToBa € acuMmeTpruyHa BEpCUs U OIUT J1a C€
OpraHu3upa MpeaBaHeTo He caMO Ha IaHHH, HO U Ha HAKOJIKO T.B. KaHAJIH, 3a-
TOBA MOKPUBAHUTE PA3CTOSIHHS Ca MHOTO TTO-KbCH. 32 Pa3CTOSHUS 10 KbM 1.5
km ce noctura 1o 13 Mbps B nocoka kM abonata u 10 1.5 Mbps ot abonara.
ITpu pazcrosinus nox 300 m (kakBUTO aOOHATHU TeIe()OHHU JIMHUU HSIMA), MOXKE
na ce pabotu ¢ 55 Mbps B nocoka kbM aboHaTa u 10 15 Mbps oT aboHara.

CeiectByBar u peauna apyru ctangaptu, kato SHDSL, RADSL u np.
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besxxnuen pukcupan nocrbon WLAN

N

AP
X
Cepep  Komyrarop
(moprai) (cynd) AP

AN
QR E

Kondurypanus na WLAN mpexa
AP — Touka 3a noctwil (Access Point); H — Xb0

Pa6otu no crannapt IEEE 802.11, napuuan uecto WiFi (1o mogobue Ha
HiF1i, n3mon3Ban 3a 0003HauaBaHe Ha BUCOKOKAYECTBEHO ayauo. Toil MrUHaBa
npe3 Bapuantute 802.11a, 811.11b, a Bede Hali-ionymsiper e 802.11g. Jlaec
MOYTH HSIMa MPOM3BOJIUTEN HA JIANTOI, KOMTO Ja HE BJlara B HETro IJIaTKa 3a
WLAN 802.11. Ot npyra ctpana Touku 3a WiFi qocthn iMa Bede HaBCAKB/IE,
KBAETO CE CTPYNBAT XOpa — JIETUIIA, TapH, XOTEJICKH JOOUTA, YHUBEPCUTETH.
CrannaptsT 802.11 nonycka u t.Hap. ad hoc mpesrcu (ad hoc — “3a momen-
ma’’ OT JIJATUHCKM), KOUTO CE€ OPraHU3upaT Ha MECTA, KbAETO HSIMa UHCTa-
JUPaHU TOYKH 32 JoCThI AP 1 KOMIIOTpUTE c€ CBBbP3BAT TUPEKTHO
OMEXTY CH.

be3z:xxnuen MAN (IEEE 802.16)

CrannaptsT 802.16, mo3Hat ¢ pasroBopHoto ume WiMAX (Worldwide
Interoperability for Microwave Access — c6emo6Ho cvbemecmum MUKPOBHIHOE
0ocmwbn) € 3a NIMPOKOJIEHTOB JOCThII, KOUTO MOXE Jla C€ Hapeue U He3icuyeH
MAN. B bbarapus BpBexkaaneTo Ha WMAX Mpexu € oJ UMETO “‘om mouka
00 murozo mouku’ PT2MP (Point-to-multipoint) n Beue uma pa3aajacHu 5
nuuensu. ToBa e apyra ¢ukcupana 6e3KU4Ha Bpb3Ka 3a 10cThi. JlokaTo
802.11 momycka HakakBa MOOMIIHOCTTA HA aboHatute, 802.16 € UHCTpYMEHT
3a MOKpUBAHE Ha Tpaj] WK KBapTal ¢ PUKCHpaHa IIUPOKOJICHTOBA Bpb3Ka U
KOHKYpHpaHe Ha KaOeaHusl a0OHATEeH IOCTHII. 3a LeNTa C€ HHCTAINPA
npeaaBaTell, KOUTO Ja HOKPUBAa MHOTO MO-TOJISIMO Pa3CTOSTHUE — HIKOJIKO
kuometpa npu 802.16, B cpaBHEHHUE C MIOKPUTHUE OT HAKOJIKO JECETKH WU
crotuHa Metpa npu 802.11.
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Jpyru chillecTBEHH pa3iuku ca, u¢ WiMAX nma rmoBede aboHaTH, HYX1a
OT MO-IIUPOKA JIEHTA HA BPb3KaTa U KaTO CIEICTBUE CUCTEMATA CE€ HYKIA€ OT
MO-TOJISIM 00XBAT B UECTOTHHS CIIeKTHP. OCBEH TOBA, BHIIPOCHT C KAU€CTBOTO
Ha oociykBaHe QoS € MHOTO Mo-BakeH npu WiMAX, nmopajau u3BbpIIBaHe Ha
YCIIYTH B p€AJIHO BpEME C JOMAIITHU U OM3Hec-aboHaTH KaTo ped, Bujaeo (TV).

[NonsimMata pasznuka Mexay (GUKCHpaHU U MOOWITHH (HAIIp. KICThUHH) 0€3-
KUYHU MPEXKHU €, U€ MPU BTOPUTE, MOPAJU OTPAHUYECHUATA BHPXY 00eMa U Ter-
J0TO Ha MOOWMITHHS aOOHATEH TEPMHUHAI, € padOTH ¢ MHOTO MaJIOMOIIICH IIpea-
Bateln. [Ipu gpukcupanara 6e3kuyHa Mpexa ToBa orpaHudeHue ornana. OCHOB-
HuAT ctangapt 802.16 He npenBuxka padbora ¢ MOOMIHM a0OHATH U OCUTYPsiBa
BpB3Ka camMo B 30HaTa Ha Mpsika BUIUMOCT. B nmocnegnute 2-3 roguHu ce paspa-
ootuxa Hkoako Bepcuu (802-16e, 802-16j u ap.), KOUTO ca ¥ 3a MOOUITHU
aboHaTH, a Ype3 pesieHO MpeAaBaHe MOCTUTAT U BPb3KU M3BBH 30HATA HA MpsKa
BUJIUMOCT.

IlpenaBane HA JAHHU B KJETHLYHU MOOWJIHHU MPEKHU

Bb3MoKHOCTHTE 32 TIpEaBaHe Ha JaHHU, PECII. OCUTYpPSIBAHE HA IOCTHII
1o Internet, B KJI€ThYHNUTE MOOWIIHA MPEXKH Ca MHOTO Pa3JIMYHU NIPU
paTuyHUTE MokoJieHus: MoouiaHu Mpexu (GSM2, GSM2.5, GSM3, GSM4)
3aToBa Te Ie ObJAaT 00CHICHHU MO-MIOJIPOOHO KOTaTO CE€ U3ydyaBaT T€3U MPEKU
B Temu 13 u 14. Tyk 1ie ru u30pouM HaKpaTKo.

Toit KaToO CKOpOCTTa Ha TIpeaaBaHe Ha JaHHU B GSM e MHOTO HHCKa —
ensa 9.6 kbit/s — e paspabdoten Bapuant HSCSD (High-Speed Circuit-
Switched Data),koeto e Hemo karo GSM nokonenue 2G+ u ¢ HETO ce

MOCTUTAT CKOpOCTH 110 KbM 14.4 kbit/s, Ho camo ipu GSM, paborenr B
ooxBar 1800MHz.

CrpectByBa BapuanT GPRS (General Packet Radio Service), koiito ce
pasraexaa kato GSM nokonenue 2.5G. [Ipu HEro reopeTnyHara CKOpoCT Ha
npenaBaHe Ha gaHHU € 171.2 kbit/s, peanuctuuHo T € orpanuyena a0 115.2
kbit/s, a Ha mpakTHka ce padotu ¢ 30-40 kbit/s.

Hpyr BapuanTt Ha 2.5 G e 1.Hap. EDGE (Enhanced Data-rates for GSM
Evolution), mpu koiiTo ce qocTurar ckopoctu a0 473.6 kbit/s.

B UMTS (Universal Mobile Telecommunications System), KOETO € TPETO
nokojienue GSM, ckopocTute rnpu Obp30 ABMKEIIM ce aboHaTH ca 10 128
kbit/s, mpu nemexoaHu ckopoctu — a0 384 kbit/s, a mpu HEMOABH>XKHU a0OHa-
TH — J1axke 70 0KoJio 2 Mbit/s

HSPA (High Speed Packet Access) npunamiiexxu Ha 3.5G renepanusra u
IIPU HETO Ce TOBOPH 3a CKOPOCTH 10 7.2 Mbit/s.

Mpod. Neopru CtosiHoB, TenekomyHukauum - nekumm, Tema 7, OHP 9




