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Hean:

1. CdopmupoBath  UH(OPMAIMOHHO-HAIIIAHOE  MpEJCTaBIeHUE 00

OpraHu3allid KOMIIBIOTEPHBIX CETEe MOCPEACTBOM KaOEIbHBIX H

OECIIPOBOIHBIX COCMHEHUH.

N3yunth 0COOEHHOCTH COEMHEHMH 110 HanboJIee TUIIOBBIM CTaHapTaM.

3. IlokazaTb Ba)XXHOCTb HCIIOJIb30BAHMSI BBIYUCIUTENbHBIX CETEH B
pa3IMuHBIX cepax rocy1apcTBa.

N

Bpema: 90 mun.

Yueono-mamepuanvnoe obecneuenue:

I'OC BO 1o HanpaBiaeHHIO MOATOTOBKHU
Pabouas nmporpamMma JUCITUTIIINHBI
Pabounii ruiad JUCIUTUIAHEL

Tematnka CKP o gucnmininae

OcHOBHas U JONOJHUTEIbHAS JUTEpaTypa.

b e

Pacnpeodenenue epemenu

BcerynurenbHas 4acThb 5 MHUH.
OcHoOBHas 4acThb

Y4eOHbIC BONIPOCHI:

KabenpHbIE COETMHEHNS 30 MuH.
becnpoBoiHbIE COETUHEHMS 30 MuH.
3aKkirounTeNIbHas YacTh 5 MHH.



BBenenue

UT0oOBI KOMIIBIOTEPHI MOTJIM B3aUMOJICHCTBOBATh, HEOOXOAMMA KaKas-Tu0o
cpena, obecredywBaroias BO3MOXHOCTh Tepefadyd CHUTHAJIOB Ha (U3NIECKOM
ypoBHE. DTa cpeja mepellayd MOKET MPEACTaBIsATh COOOM Kak KaOelIbHYIO Tak
OecripoBoHYI0 HHPpacTpykTypy. HO 0Ha MOXeET OBITh B MPOCTO aTMOChHEpOn HITH
nake 0€3BO3YIIHBIM POCTPAHCTBOM, — JIUIITH OBl UMEJIACh BO3MOXHOCTh KaKHM-

TO 00pa3oM mepeaTh CUTHA OT OJTHOTO KOMITBIOTEPA K IPYyTOMY.



Ilepeotit yueonwlit eonpoc — Kabenvnule coeounenus

Coeounenue no nocie0o06amenbHviM U napaiiejibHvlM nopmam

Jlo HelaBHETO BpEeMEHU COEIMHEHHUE T10 TOCIE0BATEIbHBIM U NapaJlIeIbHBIM
nopTaMm SIBJISJIOCH HamOoJiee paclpoOCTPaHEHHBIM CIIOCOOOM OOBEAMHEHUS JIBYX
KOMITBIOTEPOB B BHIYUCITUTEIBHYIO CETh B PEKUME «TOUKA» - «TOUKAY.

JIist  Takoro  COCNMHEHHS  HCIOJIB3YETCS  HYJIb-MOJEMHBIM  KaOelnb.
MakcuMmanbHas JjiMHa KaOensi orpaHudeHa pacctossHueM 15 m. Jlnga mepenauu
JAHHBIX HA 000MX KOMIIbIOTEpaxX HEOOXOAMMO 3anmycTuTh crenuainbaoe [10.

Ilpumep 1 Jina OC DOS o6wiuno ucnonvzyemcss Norton Commander; ous
OC Windows — sexooswas 6 cocmas OC npocpamma npsmoe KabenvHoe
coeounenue (anen. Direct Cable Connection, DCC). [ cospemennvix OC maxoe
coeOuHeHue GuleiA0UM HNOAHOYEHHbIM ceemenmom cemu. CKopocmb nepedayu
OaHHbIX Yepe3 nociedosamenvhulil nopm ocpanudena 115 Koum/c, napannenvHwiii
nopm —1200 Koum/c.

Ilpumep 2 Paccuumaiime MUHUMAIbHOE 8peMs, He0OX00umoe Ojisi nepeodayu
600 K6auim oanHbix uepes napaiieibHblii nOpm.

Pewenue:

T'x. 6 I batime cooepocumcs 8 oum, mo Heobxooumo nepeciames 600 x § = 4800
Koum oannvix. T.x. MakcumanvHas cKopocms nepeoayu OaHHbIX N0 NAPALLETbHOMY

nopmy cocmasnsiem 1200 Koum/c, mo MunumanvHoe epemsa nepeoaiu CoCmasisiem:

T = 4800/1200 = 4c. Omeem: Ty = 4 c.

docmouncmeamu coeOuHeHus no nocied08amenbHblM U napaiileibHblm
nopmam SBISAIOTCS Majlasg 1I€Ha, OTHOCUTENBbHO Oounbllas JjuHA KaoOens,
HeooCmamKoM — Majlasi CKOPOCTb I€PEIaYy JaHHBIX.

Teopernueckn ckopoctb mopTa orpanudeHa 921600 Owut/c. U3-3a
HECOOTBETCTBUSI €IMHOMY CTAaHJApTy IOPTOB Y Pa3IMYHbIX NPOU3BOAUTENEH IS

COBMECTHUMOCTH CKOPOCTb NIEPEAAUM JAHHBIX OrpaHnueHa. CyIlecTBYIOT IpaniBepHl,



IMMO3BOJIAIOIHUEC HACTPOUTH pa60Ty KOMMYHHKAIIUOHHOT'O IIOPpTa Ha MAaKCHMAJIbHO

BO3MOKHYIO0 CKOPOCTb.

Coeounenue no nociaeooeamenvhvim wunam USB u FireWire

Mluaer mepemaunm  ngamebix  USB  (amrm.  Universal Serial Bus —
yHUBEpcaibHas mocienoBarenbHas muHa) u |EEE 1394, usBecTHas Taxke mon
Ha3BanueM Fire Wire (aHri1. ocnennvlil npo6od), CIpOCKTHUPOBAHHBIC I PaOOTHI €
nepudepuitHeiM ~ 000pyIOBaHUEM, TPHUMEHSIOTCS W Uil  OpraHU3aIuu
KOMITBIOTEPHBIX CCTCH.

HJuasa USB makcumanpHas JJIMHA COCAUHUTENIBHOrO KaOens paBHA 5 M.
MakcuMalibHasi CKOPOCTh IIepeIaun JaHHBIX:

— s craggapra USB 1.0—1,5 Mowurt/c;

— s craggapta USB 1.1 — 12 Mo6wur/c;

— s cragaapta USB 2.0 — 480 Mowut/c.

IIpu padore ¢ FireWire makcumanpHas JyinHa Kadens — 4.5 M. MakcuManbHas
CKOPOCTb TIepeIaun JaHHBIX:

— s cragaaprta IEEE 1394a — 400 Mo6wurt/c.;

— g ctanaapra IEEE 1394b — 800 Mo6wut/c.

Jlng o0enx IMMH TPUMEHSIOTCS CXOXKHE ITOCTPOCHHS CETEBON CTPYKTYPHI:
UCIIOJIB3YETCsI CIISIUMUIHBIHN JUTSI IITMH TPAHCTIOPTHBIM TPOTOKOJ, TOBEPX KOTOPOTO
paboTaroT OOBIYHBIC TPUKIAIHBIE CETEeBBIC MPOTOKOJEI. [loaTOMYy KOMIBIOTED,
KOTOPBIH moMuMo cetu Ha 0aze FireWire unmn USB nonkmouen x Ethernet-cern,
HEOOXOJMMO HACTpaWBaTh KaK ILII03 MEXKIy (QU3NYECKH Pa3TudarolInMUICs
cerMeHTamu. [[s yJIJIMHEHUS CErMEHTOB MOXKHO WCTOJIB30BaTh aIIapaTHBIC
penuTephl WM CHEUabHBINA onTHYecKui Kadenb qiuHoi 10 100 M.
Jlocmouncmeom coequuennii Ha Oasze FireWire u USB sBasercsa Oosbimas
MPOMYCKHAs CIHOCOOHOCTh KaHAaJOB, Hedocmamkom — HeOOJbIas JJIuHA

COCIMUHCHMU:.



Coeounenue no mexnonozuu HomePlug PowerLine u HomePNA

Texnomoruss HomePlug PowerLine (aHri. coeauHEHHE IO JOMAIIHEH
AJIEKTPONIPOBOJIKE) MO3BOJIAET COCIUHATH KOMIIBIOTEPHI, HCIIONb3Yysl B KauecTBE
KaHalla CBSI3U CYIIECTBYIOIIYIO AJIEKTPOIPOBOJIKY. DTa TEXHOJIOTHUS UCTIONIb3YETCS,
KOTJla MPOKJIAgKa HOBOTO Kalelsi WIM HCIOJb30BaHHE OECIPOBOJHBIX CETEi
HEBO3MO>KHBI UM HELIEJIECOOOPa3HBI.

JlvHMM S7EKTpOCeTe AN Tmepenavyd JaHHBIX MPUMEHSIOTCS YK€ AaBHO.
Huskockopocthnass texnomoruss PLC (amrm. PowerLine Communication —
nepenaya IO CHJIOBBIM JIMHHUSIM) HCIOJIb30Bajiach Ui TepeJavyd JIaHHBIX B
HHEProcUCTEMaX U Ha JKEJE3HBIX JOporax.

[Ipu co3gaHuM BBICOKOCKOPOCTHOM TEXHOJOTHMH HEOOXOIUMO OBLIO PEIIUTh P
po0JieM:

1. octuub NpuEMIIEMOrO YPOBHS IOMEXOYCTONYUBOCTH;

2. ApantupoBaTh MPOTOKOJ K KOMMYHHMKAIIMOHHBIM IapaMmeTrpaMm (3aTyxaHHe
CUTHaJIa, YaCTOTHBIC U (a30BbIC NCKAKEHUS U JIP.);

3. YBenuuuTh JANbHOCTH Mepefaud JaHHBIX JJIsl YCTaHOBJICHHBIX CTaHAApPTOB
HaNPsHYKEHHOCTH TOJIS B 3JIEKTPOCETH;

4. ObecneunTh 3JIEKTPOMAarHUTHYI0 COBMECTHUMOCTh MPHUOOPOB B YAaCTOTHOM
muama3one 1.6-30 MI'm*, wucmoiap3yeMoM MJIg Iepeladyd JaHHBIX 110
AJIEKTPOCETH U PATUOTIOOUTEIHCKUMH CITYKOAMH.

B 2000 r. nekommepueckas opranmsanusi HomePlug Powerline Alliance,
oObenuHABIIAs B TO BpeMs 13 koMmaHui, mpUCTynuia K pa3paboTKe CTaHJapTa,
B3sB 3a ero ocHOBY TexHojoruro PowerPacket. B 2001 r. HomePlug Powerline
Alliance npeacrasun cnenudukaruo HomePlug 1.0, onuchiBaronyro TEXHOIOTHIO
¥ IPOTOKOJI OpraHU3alMi BHICOKOCKOPOCTHOM Mepeaaun JaHHBIX MO 3JIEKTPOCETH.
Crangapt mpemycMmarpuBaeT ucnojb3oBanue meroga OFDM (anri. Orthogonal
Frequency Division Multiplexing — opToronaapsHOe 4YacTOTHOE pa3JeiICHHE
KaHaJIOB C MYyJIbTUIIEKCUpOBaHueM). l[Ipou3BoauTcss 4acTOTHOE paszieieHue

kaHana Ha 84 mosnocel B auamnazoHe ot 4.3 no 20.9 MIn. ns mopynsuuu



NPUMEHSACTCS OMHOCUMENbHASL K8AOpAMypHas (Pazoeas MOOYIaAyus co CO8USOM
(aurn. DQPSK). B kadecTtBe mpOTOKOJA JOCTyNa K CpeAe HCIOIb3YeTCs
KOJLIEKMUBHBILL 00CMYN ¢ 0OHApYceHuem Hecyweli U uzoexdcanuem cmoKHO8eHUl
(arri. CSMA/CA). TToMex0oyCcTORIHBOCTb COSAMHECHUS 00ECTICUNBACTCSI KOHTPOJIEM
Kod(hpUIMEeHTa «CUTHAII/ITYM» Ha KaXXJOW M3 HECYHIMX YacTOT M HUCKIIOYEHUEM
CIIYMSIIAX» KaHAIOB. MakcuMmanbHas CKOpOCTh Iepenaun AaH” YacTOTHbIN
muara3on 1.6 - 30 MI'p obecnieuynBaeT onTUMaIbHOE JUIS CPEAbl COOTHOIICHUE
kod(ppunreHTa 3aTyxanus (MpsSMo MPOTOPLMOHANICH YaCTOTE) U IIMPUHBI TTOJIOCHI
poIycKkaHus (00paTHO MPOMOPLHOHATIBHA YaCTOTE).

HBIX I10 DJIEKTPOCETH B COOTBETCTBHH co crnenudukanueit HomePlug 1.0 o« Gonee
no3aueii HomePlug 1.0.1 cocrasasier 14 MOuT/c, a MakCHMMallbHasl JUIMHA CErMEHTA
MexX Iy AByms ycrpoiictBamu — 300 M.

B paspabateiBaemoii Bepcun HomePlug AV ckopocTh mepemaud JaHHBIX
Bo3pacteT 10 100 MOut/c, 4TO OTKPOET BO3MOXKHOCTh WX MCHOJIb30BAHUS IS
nepeiaun cCUrHajia TejeBuaeHus Boicokoit yetkoctu HDTV u VoIP.

Ilpumep 3 Aoanmepwi HomePlug ewvinyckaiomes ¢ unmepgpeiicom
nooxkmouenuss USB (nanp. EDIMAX HP-1001) unu paszvemom RJI-45 (nanp.
EDIMAX HP-1002, pabomarowum no cemesomy npomorxony 10Base-7/100Base-
TX).

Anantepsr HomePlug moaxirouaroTest K 3JIEKTPOIPOBOY € OJHOM (ha3oH,
WHAYe MPUXOJIUTCS UCIOJIB30BaTh CICIMAIbHBIC KOMMYyTaTophl. O0pa3yemas CeTh
UMEET TOTIOJIOTHIO «ITHaY. [lepeckutaemple JaHHBIC TOCTYMAOT HA BCE aanTepHhl,
HO TPUHUMAET WX TOJBKO TOT ajanTep, KOTOPOMY OHH aJpECOBAHBI.
PaboTtocnocoOHocTh cetn HomePlug u ckopocTh niepeaun JaHHBIX TPAKTUYCCKH
HE 3aBHCIT OT CKAaYKOB HArpy3KH JJIEKTPOCETH (BKIIOUEHUS WM BBIKIFOYCHUS
HarpeBaTeNbHBIX MPUOOPOB, XOJIOIUILHUKOB, CTUPAIBHBIX MAIIMH U T.I1.).

HHocmouncmeo TEXHOJIOTUU: HUKAKMX HOBBIX IIPOBOJOB, MOOMJIBHOCTb B

30HE€ MPOJOKEHHON BIEKTPONpPOBOAKU. Hedocmamox 3TONW TEXHOJIOTUA —
BO3MOXHOCTh HECAHKIIMOHUPOBAHHOIO JIOCTYIIA.

HomePNA (aurn. Home Phoneline Networking Alliance - anpsiHe ceTeit Ha



0a3e qomanrHuX Teae(OHHBIX JTUHUHN) SBISCTCS €IIe OJHOW CETEeBOW TEXHOJIOTHUEH,
UCIIOJIB3YIONICH CyIecTBYIONY0 (usndyeckyto cTpykrypy. C ee MoMoIbio Mo
TeAe(POHHOW MPOBOAKE MOXXHO OOECHEYHUTh CBSI3b MEXKAY KOMIIbIOTEpaMH Ha
paccrossauu 110 1 kM (texnosorus Long Distance (anrit. borvuwoe paccmosnue)
cnenudukarun  HOmePNA 1.0). KommbproTep dYepe3 chenuaibHbIA ajganrtep
noJAKJIIoUaeTcs K TenedonHoi po3etke. TaMm, rae cxoaarces Bce TenedOoHHbIE JIMHUY,
CTaBUTCS MHOTOIIOPTOBBI KOMMYTAaTOP

HomePNA. B pe3synbrare oOpa3yercd JOKaldbHasi CETh C TOIOJOTHER
«3B€3/1a». JTa TEXHOJOTUS MO3BOJISIET KOMIIbIOTEPAM padOTaTh HANPAMYIO JIPYT C
Ipyrom, 00paszys COeAMHEHUE THIA «TOUYKa»-«TOUKa.

Texnonoruss ~ HOmePNA  ucnonb3dyer  ajig  Oepeiayd  JTAHHBIX
BBICOKOUACTOTHYIO MOJYJISIIIMIO CUTHaJNa. B Hacrosimee BpeMs HMeEeTCs
obopyaoBanue, padoraroriee no crerupuranusm 1.0 (CkopocTs epegaun TaHHBIX
1 Mowut/c), 2.0 (10 Mout/c) u 3.0 (100 Mourt/c). Texnomorus HomePNA gacto
UCTIOJIb3YETCS JIJISl yITTUHEHUS JIOKAIBHBIX CETe Ha BUTOM Mape.

OCHOBHBIM HEOOCMAMKOM JAHHOTO COEIUHEHHUS SBIISIETCS BO3MOXKHOCTH

HCCAaHKIIMOHHUPOBAHHOI'O JOCTYIIA.

Coeounenue uepes cemeegvle njiamosl U MOOEMbl

Cemesgvie nnamot i cemessle adanmeput (anrin. Network Interface Card,
NIC) BBIMONHSAIOTCA B BHUAE IUIAT PACIIHPEHHUS, YCTAHABIMBACMBIX B Pa3beMbI
marepuHckux mat (ISA, PCI, PCMCIA, USB), u coenunstoTcst kabenem.
Kabenu 1151 ceTeBBIX IJIaT MOKHO Pa3leInTh Ha TPH OOJIBIINE TPYIIIILL:
1. Koaxcuanvnoie kaoenu (anria. coaxial cable), koropsie moapasaensoTcs
Ha moacmete (anri. thick), uMmeromue quameTp okoyo 1 ¢M U moukue
(anr. thin) ¢ nuamerpom okoJio 0.5 cwm;
2. Kabenu Ha ocHOBe eumbix nap nipoonoB (anri. twisted pair), kotopsie
oIpa3AeifatoTes Ha akpanuposannsie (anri. shielded twisted pair, STP)

U Heykpanuposannsie (anria. unshielded twisted pair, UTP);



3. Onmoeonokonnvie kaodeau (aurn. fiber optic). CereBbie TUIATHI
XapaKTepU3YITCs pa3psaHocThio (8-, 16-,32-, 64-OuTHBIC), CKOPOCTHIO
nepenaaun ganubix 10, 100, 1000 MowuT/c, crannapramMu nepeadu JaHHbIX
(Ethernet, Fast Ethernet, Gigabit Ethernet, Token-Ring, Arcnet, FDD,
100VG-AnyLAN).

[Ipu ucnonb30BaHMU KOAKCHAIBHOTO KalOelis MakCHMallbHasi JJIMHA MEXIy
IBYMs KOMIIbIoTepamu coctapisieT S00 M, Butoi mapbl — 150 M, OITOBOIOKOHHOTO
Ka0eJst — HECKOJbKO KUJIOMETPOB.

CoenvHeHne yepe3 CeTeBble IUIaThl — HAM00JIee PaCIPOCTPAHEHHBIN METO/
opranuzanuu cetu. Hedocmamkamu WCTIONB30BaHUS CETEBBIX IUIAT SBISICTCS
HEOOXOJIMMOCTh YCTAHOBKHU crenuaibHOoro cereBoro IO u koHbuUrypupoBaHus
cetu. Jlocmouncmeamu — HAACKHOCTh, OBICTPONCUCTBHE M  XOPOIIO
npopaboTaHHas 3alIUuTa UHPOPMAIIUU.

Moodem (MOoyaamop — JIEMooyaamop) — yCTPOUCTBO MPSIMOIO
(MomynaTop) u oOpaTHOro (JAEMOIYNATOP) MpeoOpa3oBaHUSI CUTHAIOB K BHIY,
MPUHATOMY JIsl UICTIOJIb30BaHUS B KaHAJIE CBSI3U.

Mopemsl AensTcst Ha 1Ba OOJIBIINX KJlacca: aHAJIOTOBBIC U ITU(POBBIE.

B ananozoevix Mopemax TPOUCXOAUT MOAYJSAUUS  (AEMOJYIISIIHS)

HETPEPBHIBHOTO CUTHAjA (CM. pUCYHOK 1).

WMICXOOHEBRA CHIHEaN
Al

oAy NUPOREHHEE CHTHAT

= Moaynstop Alt) % FIt) -

L + g |
[MaHepaTop
Fi1}

Pucynok 1 - [IpuHuun paboThkl aHAJIOTOBOTO MOJIeMa
B pesynbraTe Momynsmuu o0pa3yroTcs KoyieOaHUs, MmapaMeTpbl KOTOPBIX
(ammuutynaa, dasa, 4acToTa, JIUTEIBHOCTh U T.J.) U3MEHSIOTCS BO BPEMEHHU (CM.

PHUCYHOK 2).



Asft) = ap sin{vt) wft) = £2-sin{vt)
A(t) - A[}'Sin({f!t + Lpg)
Poft) = 4-sin (vi)

PucyHok 2 - MoaynupoBaHHBIN CATHAI

B Hacrosmiee BpemMsi 0OBIYHO MTPUMEHSIOT TPU BUIA MOTYJISITUH:

1. Yacmommnas (anrn. frequency shift keying, FSK), nmpu xoTopoii B COOTBETCTBHH
C MOJIYJHUPYIOUIUM CHUTHAJIOM HM3MEHSETCS 4YacTOTa HCXOJHOTO CUTHaNIa TIpH
HEW3MEHHOW AaMIUIMTYyJA€. OTOT BHJ MOLYJISALHUHM TOMEXOYCTOMYMB, T.K. IIPHU
nepenaye 0ObIYHO MCKAKACTCS JUIIh aMIUIUTY/a CUTHANIA,;

2. Dazosas (auri. phase shift keying, PSK), mpu kotopoii MoaylnpyeMbIM
napaMeTpoM sBisieTcs (ha3a CUTHaja MPU HEM3MEHHBIX YaCTOTE U aMILTUTY/E. DTOT
BUJI MOJIYJISIIIUU TaKKe XOPOIIO MOMEXO0YCTONYHB;

3. Keaopamypnas amnaumyonas (auria. quadrature amplitude modulation,
QAM), pu KOTOpOW OAHOBPEMEHHO M3MCHSIIOTCS W (ha3a M aMIUTUTYJla CUTHAJIA.
OTOT BUJ MOIYJAIMH TMOMEXOYCTOMYMB, OCOOCHHO MO CPAaBHEHHUIO C YHUCTOM
AMIUTUTYTHON MOJTYJISITTUCH.

COBOKYITHOCTh TIPaBWJI, PETVIAMEHTHPYIOMUX (OpMAT MAHHBIX U MPOIEAYPHl HX
nepeiayyl B KaHalle CBSA3U, ONPEICISIOTCS HpomoKoiom nepedauu oannvix (V.21
V.22, V.22bis, V.32, V.32bis, V.34, V.34bis, V.90, V.92).

CkopocTh mepefaud JaHHBIX Y aHAJIOTOBBIX MOJEMOB HE MpEBBIMAET 56
Ko6uTt/c, uTo sBAsETCS MpenesoM s Tepeadn JaHHBIX 10 aHAJIOTOBOMY KaHaly.
KoHCTpyKTHBHO MO/IeMBI OBIBAOT:

1. Buympennue, TpeACTaBISIONIME COOOW TUIATYy, BCTABIIEMYI0 B DPa3beM
matepurckoit miatel (ISA, PClI, AMR, CNR) u umeronue pazsem tuma RJ-11 ms
MOIKJIFOYCHHS TelIe(OHHOM CeTH;

2. Buewinue, B Buje yCTpPOWCTBA, MOAKIOYAEMOT0 K KOMIIBIOTEPY Uepes
nocienoBaTenbHbld MOPT RS-232 (00bruHO ¢ OGnokom mutanus) win USB-mopt

(0ObIyHO O€3 OJI0Ka MUTAHUS) U UMEIoIKe pasbeM Tuna RJ-11 mua moakmrodeHus

10



Teae(POHHOU CETH.

Hugposwvie mMonembl, TakKke KaKk M aHAJIOTOBbIE MOTYT HCIOJIb30BaTh
CylllecTByIolMe TenedoHHbIE KaOenu Juisi COoequHeHHs. 37eCh HEeT Kak B
AaHAJIOTOBBIX MOJIEMaX MOMYJISIUU-ACMOIYJISIIINN, T.K. BXOJHBICE M BBIXOJHBIC
CUTHAJIbI — UMITyJIbCHBIC. {7151 n(pOBBIX MOJEMOB OOIIETIPUHATHIX CTAHIAPTOB
paboTHI ellIe HE CYIIECTBYET.

[{udpoBbie MOAEMBI BBITYCKAIOTCS ISl pabOThl B KOHKPETHBIX ITU(POBBIX
texnosorusax (ISDN, HDSL, ADSL, SDSL, VDSL u ap.).

Ckopocts niepenaun ganabix ams ISDN-monemoB coctaBmsier okono 128 Kourt/c,
ADSL-moaembr — 110 8 M6uT/c Ha mpueme u 10 768 Kout/c npu nepenayue, VDSL-
MoaeMbl — 110 51.8 Mout/c Ha mpueme u 10 2.3 MOuT/c npu nepeaaye.

Ilpumep 3 MTY-Unten coBmectHo ¢ MI'TC npenocraBisier Gpuznyeckum
ouiiaM B MoCKBe BBICOKOCKOpPOCTHOM noctyn k Wutepuer «Cmpumy 10
texHonorun ADSL (anrn. Asymmetric Digital Subscriber Line — acuvmMerpudnas
rudpoBasi aOOHEHTCKAsI JTMHUS) 110 0OBIYHOMY TeIePOHHOMY MpoBoAy. s aToro
C IByX CTOPOH TesiehOHHOrO IPOBO/IA MOAKIoUaroTes cnaummepot (auri. splitter
— pa3enuTeNb 4acTOThI). Bes mooca mporyckanus pa3douta Ha Ba Juana3oHa;

* Huskouacmommuwiit (niepsoie 4 kI'11) ucnonb3yeTcs IS Tee(OHHOMN CBA3Y;
* gvicokouacmomuntit (0T 4 xI'm no 1 MI'n) nenurcs Ha 247 KaHaAIOB, YacTh U3
KOTOPBIX CIYXKHT JUIsl TPUEMa BXOJSINETO IMOTOKA, YacTh — JJISi MCXOJSAIIETO
notoka. CucTema ynpaBjeHHUS ITOTOKaMH OTCIICKUBAET COCTOSTHHE KaXKJI0OTO KaHajia
W UCIOJB3YyeT Te, KOTOpble OOJagaroT HAWIYUYIIUMH XapaKTePUCTUKAMHU.
AccumerpuyHocth ADSL-TeXHONOTMM 3aKII0YaeTCss B YBEJIMYEHUU CKOPOCTHU
nepeayd B OJHOM HAINpaBJICHUH 3a CYET CHIDKEHUS CKOPOCTH B Jpyrom. B
pe3ysbTaTe YaCTOTHOTO pa3zieleHus: 00pa3yeTcs TpY BUPTYyaIbHBIX KaHAJA!

— OBICTpBIM KaHAJ NEpelayu JaHHBIX AOOHEHTY;

— MeHee OBICTpPBIN KaHall iepeiadyu OT a0OHEHTa B CETh:

— OOBIYHBIN TeIe(OHHBIN KaHA CBSI3H.

K nBym Bbeixogam crumurrepa Ha ATC moakitovyaercs TenedoHHAs CTAHLUS U

KoMMmyTaTop noctyma B Matepuer. K nByM Bhixomam crummtrepa y aOoHEHTa
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MOJKIIIOYaeTcsi cooTBeTcTBeHHO Tenepon m ADSL-momem. B pesymerare y
M0JIb30BaTeNII OAHOBPEMEHHO OCYULIECTBIseTcss paborta TenedoHa M JOCTYyH B
Nurepuer. B 6mmkaiiimem oyaymniem MTY-UHTen miianupyeTt nepeiTy Ha cCTaHaapT
ADSL2+, koTOpsIif HCTIONB3YET nosiocy nporyckanus a0 2.2 ['Tu. B pesynbrare
Juist TpaduKa B BBICOKOYACTOTHOM JAHAarna3oHe MOXHO OyAeT ucnoiib3oBaTh 512
KaHaJIOB, YTO MO3BOJIUT MOBBICUTH CKOPOCTh MNEpeAadyd NaHHbIX A0 16 Mowut/c.
OCHOBHBIMH  HedOCmMamKamMu WCIOIb30BaHUS AHAJOTOBBIX MOJEMOB  JUIS
COEMHEHNS KOMIIBIOTEPOB SIBISETCS Majasg CKOPOCTh IIepelayd JaHHBIX, a

U (POBBIX MOJIEMOB — OTCYTCTBUE OOLIEIPHUHSITHIX CTAaHIAPTOB.
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Bmopoit yueonwtii 6onpoc — becnposoonwie coeounenusn

HK - coeounenus

Ucnonb3zoBanne WHOPAKpACHOTO HU3IYYEHHsS] TO3BOJISIET YCTAaHABIMBATH
coenuHenne mexay BM Oe3 kabesns. CBsI3b OCYLIECTBIISIETCS B PEXKUME «TOUKA -
«TO4YKa», AnuHa BoJHBI — 880 HM. DTa TexHonorus paspabarbiBanach IS
OCYUIIECTBJICHUS CBSI3M MOOWJIBHOTO OOOpPYJOBaHUS C ABTOHOMHBIM IMHUTAHUEM C
nepudepuitieiM 000py10BaHuEM. B pe3ynbrare Juisl TAKOro COEIUHEHUS y1aJI0Ch
JTOOUTHCSI HU3KOT'O SHEPTrONOTPEOICHHS M HEBBICOKOW 1IEHbI peaTu3aliy perieHusl.

[Ipu pazpaborke MK-nopra ucnonp3oBaiach CylueCTBOBABILIAs APXUTEKTYpa
NIOCJIEOBATENBHOTO MOPTA, YTO MO3BOJISUIO MEPEAABATh JAHHBIE CO CKOPOCTBIO J10
115 Kowur/c (anrn. Serial Infra Red, SIR — mnocnenoBatensubiii UK-miopt).
CoBpemennsie mpoTokouns! i1 MK-coennaennii npeBOCXOIAT 3TOT OPOT B THICAYU
pa3. IIpumep 3.1 IIporokon VFIR (anrn. Very Fast Infra Red — odens ObicTpHIit
H(paKpacHbIil MOPT) MO3BOJISET JOCTUYL CKOPOCTH Mepeaduu JaHHbIX 16 MouT/c.

B nacrosimee Bpemsi cymiectByeT nensli knace MK-npuemo-nepenarynkon
st [TK. C ux moMoIibpio MOKHO TiepeiaBaTh Gailyibl ¢ HOyTOyKa Ha CTalluOHAPHBIN
KOMITBIOTEP WUJIU YIIOPSAOUYUTH 3alMCH B MOOMIIBHOM TeledoHe.

Ha npaxmuxe ona UK-coedunenuii ucnonwvzyiom 0ea cnocoda nepeoauu
OaHHBIX:

— pacceannoe UK-uznyuenue;

— Hanpaenennoe UK-uznyuenue.

Pacceannoe uziyyenue OTPAXKAETCS OT CTEH M MOTOJKA, a HANpPaBICHHOE
u3NlydeHne (PoKycHupyercs B ONpPEACICHHOM HarpaBieHUH. J[aabHOCTh J1edCTBUS
pPAcCesTHHOTO M3JIy4eHHsS OOBIYHO COCTaBISIET HECKOJNbKO MeTpoB. llpu
UCIOJIb30BaHUU MAaJIOMOIIHBIX J1a3epoB, padoraroumx B MK-auanasoune, ynaercs
CO3/1aBaTh COEAMHEHHUE C AATIBHOCTBIO IEUCTBUS A0 1.5 KM U CKOPOCTBIO Mepeaadu

naHHbIX 10 1 ['Out/c. JlanpHeiniee yBemudeHNe pacCTOSHUS MPOOIEMaTHIHO U3-32

nudpaxiuu.
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Jnsa UK-usnydenus CymecTByeT qBa UCmMOYHUKA HOMeX — COJIHEYHBIA CBET U
(ryopecueHTHbIE JaMIIbl, KOTOPBIE B CIIEKTPE UCITyCKaHUs COAEpIKAT AJIMHY BOJIHBI,
ucnosb3dyemyto B UK-npuemonepenatunkax. [loaromy ang 3aumTsl HEOOX0IUMO

UCIIOJIb30BaTh TIOJIOCHBIC (DUITBTPHI.

Coeounenue uepes Bluetooth

Bluetooth (aur. cunuii 3y6) padotaet no crangapty |[EEE 802.15.1 B qnamnaszone
or 2.4 o 2.4835 I'T, ¢ nanpHOCTBIO cBsi3u Jo0 100 M. MHpopmanus nepenaercs
nakeTamMu JUIMHOW 625 MKC. ISl MOBBIICHUS YCTOMYMBOCTH M OJHOBPEMEHHOM
pabOoThl HECKOJIBKUX CETEH MCIOIB3YIOTCA CHHXPOHHBIE MCEBA0CTyYalHbIE CKauKU
YacTOTHI Ha MTepeJaTUYMKE U MPUEMHUKE 10 79 yyacTkaM nuana3zona. MakcumaibHas
CKOPOCTb EPECTPOUKH YaCcTOTHI cocTaBisieT 1600 ckaukoB B ceKyHay. JlyruekcHas
nepejavya Ha OCHOBE pa3/IeJICHUS BPEMEHHU 00eCIieurBaeT Mnepeiauy makeToB OAHUM
U3 YCTPOICTB B UETHBIC IPOMEKYTKH BPEMEHU, APYTUM - B HEUETHBIE.

B nacrosiee Bpems npumensiercst odopyaosanue Bluetooth asyx crangapros:
1.Xu2.0.

Ocnosnoe omauuue cmanoapmos Bluetooth saxawuaromes ¢ npumenenuu
PAa3IUYHBIX 6U008 Mooyaauyuu cuznanos. B Bepcum 1.X ucnomssyercs GFSK-
mooynsyus (anra. Gaussian Frequency Shift Keying — gacroTHas mMomyssiiust ¢
¢unbeTpom ["aycca), B Bepcuu 2.0 — PSK-modyasuyus (anrn. Phase-Shift Keying —
dazoBass moaymsnus). [Ipu ¢azoBoil MOgyNsSIMU yJaaeTcs MepeaaBath OoJiblliee
YUCJIO OUT, B pe3yJibTaTe MPOMYyCKHasi CIOCOOHOCTh KaHana Bo3pocia ¢ 1 go 3
Mo6ut/c. C nepexonoM Ha cranaapt 2.0 s3HepronoTpedieHre YCTPOHCTB CHU3UIIOCH
B JIBa pasza pU COXpPAaHEHUH pajinyca JeHCTBUSI.

B 3asucumocmu om muna nepeoasaemuix oannsix ¢ Bluetooth ucnonvsyromes
pasnble 6UObl NAKEmMog:

1. AACL (anarm. Asymmetric Asynchronous Connection-Less Link) — miis rosoca.
CkopocTb nepenaun gaHHbIX s ctagaapTa 1.X. — 723.2 K6ut/c B ipssmom u 57.6

Kout/c B obpatHoM HampaBieHuu; s crangapra 2.0-2.1 M6ut/c u 173 Ko6ut/c
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COOTBETCTBEHHO.
2. SACL (amrm. Symmetric Asynchronous Connection-Less Link) — mist rosoca.
CxopocTb niepefauu JaHHbIX it ctanaapra 1.X. — 433.9 Kout/c, nis ctangapra
2.0 — 1.3 Mo6wurt/c B 000uX HampaBICHUSIX.

3. SCO (anra. Synchronous Connection-Oriented Link) — mist nanabix. CKOpoCTh
nepenayu gaHHbIx 64 Kout/c.

[lepBbie ABa BHIIa MCTOJB3YETCS B COCNMHEHHSIX, MPU KOTOPOM KaXKIBIA TMaKeT
nepenaercs Bcero oAuH pa3. Ilpu mcnosib30BaHUM TPETHEro BUIA JUISL KaXKIOTO
MaKeTa BBIUUCIISICTCS KOHTPOJIbHAS CYMMa, U B CJIy4yae OIIMOKHU OH BBICHLIAETCS €I1Ie
pas.

[lepen HawamoM ceaHca CBSI3M YCTpPOMCTBAa  pacHpelessiioT  CBOM
«IOJDKHOCTHY. MHUIMaTop coequHeHus Ha3HayaeTcs eedywum (anria. Master), a
HOYUHEHHOE YCTPOHCTBO — gedombim (auri. Slave). OHu 00pasyroT nuxonem
(auri. Piconet — maneHpKasi CeTh) C MAKCUMAIIBHBIM KOJTMYECTBOM YCTPOUCTB — 8
s cranaapta 1.X u 255 nns cranaapra 2.0. [Ipu ucnons3oBanuu crangapta 1.X
1 00beTMHEeHUs B ceTh Ooubliie 8 Bluetooth-cucrem, ucnones3yercs ckammepnem
(amrn. Scatternet — paccesiHHas ceTb) — 00bEIMHEHNE HECKOIBKHUX MTUKOHETOB.

Ycempoiicmea, noooepicusarowue Bluetooth, 6 3asucumocmu om

MAKCUMANBHOU OAIbHOCMU padomel 0eamca Ha 3 Kiacca:

1. Class 1 — g0 100 meTpos,
2. Class 2 — 1o 20 meTpoB,
3. Class 3 — no 10 meTpoB.

K neoocmamkam Bluetooth otHOCHTCST Maasi CKOPOCTh Mepefadn TaHHBIX,
a TaKke TO, YTO pabOYMil IUAa30H HE JIMIEH3UPOBAH U 3a0MT BCEBO3MOKHBIMU
CWTHAJIaMH, B Pe3yJIbTaTe BO3MOXXHO BO3HMKHOBEHHE KOHGIHMKTOB. Kpome 3ToTO,
HE BCE MPOM3BOAMTEIN 000PYIOBAaHUS CTPOTO CIECAYIOT CTaHAapTy, B pe3yjbTare
IIOJTHOM COBMECTHMOCTH BCEX YCTPONCTB HET.

Coeounenue uepez UWB

Ha ocuHoBe BoeHHoi texnomoruu Ultra Wide Band (UWB, anrm.

CEEPXUIUPOKONOJIOCHAA 062319) CO31aHa HOBasi CHGHI/I(bI/IKaLII/IH 6CCHpOBOI[HBIX
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nepcoHalbHbIX ceteil. [Ipumensiemas US Army Research Laboratory rexnomorus
UWB B cepenuHe NpoIuuioro BeKa Mmo3BOJIMIIA UCCIEI0BATh CKPBIThIE MOJ3EMHbIC
00BEKTHI, HE IOCTYIHBIC IS OOHAPYKEHUS APYTUMH METOIAMHU.

B cranmapre UWB ucnonb3oBan camblili MIMPOKUM U3 pacHpOCTPAHEHHBIX
TEXHOJIOTHUI qUara3oH 4acToT — oT 3 g0 10 I'Tm.

UWB ucnonbs3yetcst 15 nepenayn “HPoOpMaIuu Ha paccTossHUAX 710 10 M
MEXITy B3aUMOJICHCTBYIOIMMU YCTPOMCTBAMHU, 4YTO HE BIHAET Ha paboTy
YIAJEHHBIX YCTPOMCTB.

/JIna nepeoauu oannwvix ucnoav3yiomcs npomokoast uz |EEE 802.15:

1. évicoxockopocmuvie UNB — IEEE 802.15.3a (10 3 M — 480 Mowut/c, 1o 10 m
— 110 Mo6wut/c);
2. Huszkockopocmusle UWB — IEEE 802.15.4 (ot 2 mo 250 Kbur/c).

[Tomumo opranu3ai OECHpPOBOIHBIX MEPCOHATIBHBIX CETEH, TEXHOJIOTHUS
MOKET OBITh HCIIONB30BaHA IS TEpeAadd JaHHBIX MEXAY KOMIIBIOTEPOM U
MOHHUTOPOM, a TAaK)KE B ayJHO0 CUCTEMaX.

[IpumMepoM BBICOKOCKOPOCTHOW TEXHOJIOTMM COCJMHCHHS YCTPOMCTB,
Oasupyromieiicss Ha TtexHosorumu IEEE  802.15.3a sBasercs OGecripoBomHOM
unrepdeiic Wireless USB (WUSB). Wireless USB Promoter Group paspaborana
cnenu@UKaIUo I BBICOKOCKOPOCTHOTO COCJAMHECHHS «XOCT-KOHTPOJUIEP» —
«YCTPOMCTBO». DTOT CTaHAAPT MOJHOCTHIO coBMecTUM co ctangaprom UWB, uto
MO3BOJISICT OPraHW30BBIBATh COCIWHCHHS MEXKJIY YCTPOMCTBAMU C OTHMH
TexHonorusiMu Ha paccrosHuu g0 10 m. K docmouncmeam WUSB crnenyer
OTHECTH OOJBIIYI0 TMPOMYCKHYIO crocoOHOcTh (480 MOut/c), HU3KOE
AHEPronoTPeOICHHE, MTOTHYI0 COBMECTUMOCTD IO JpaBEpaM C CYIICCTBYIOITUMHU

USB-ycTtpoiicTBamu.

Coeounenue uepes Wireless FireWire

Wireless FireWire mnpeacraBiser coboil OeCHpOBOAHYIO pealnu3allnio

cranmapra |IEEE 1394. I'pynma paspadotku 1394 Trade Association mpunsiia
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apxurexktypy WIMCA (aurn. WiMedia Alliance's MAC Convergence Architecture).
Ha ee 0asze ocymiectBisieTcsi pa3paboTka MpOTOKOJbHOTO ypoBHs PAL (anri.
Protocol adaptation layer — amanTanuMoHHBIM NPOTOKOJBHBIN YPOBEHB) IS
oecripoBogHoro |EEE 1394. 3assnennas npomyckHas crocooHocTh Wireless
FireWire - 480 Mo6wur/c.

OcHoenoll npodaemoil CBS3W TO ATOMY COCIWHEHHUIO SIBISIETCS 3aluTa
nepenaBaeMoil  uH@opmanuu. I[lpeAnpuHUMAIOTCS TMOMNBITKA pEaln30BaTh B
FireWire crammapr 3ammrer  Digital  Transmission Content Protection,

pa3paboTaHHBIN JIsl KaOEbHBIX CETEH.

Coeounenue uepes Wi-Fi

Haubomnbiiee pacnpocTpaHeHue CErojHs TMOJYYWIHM  OECIPOBOJIHBIC
coenunenus crangapra |[EEE 802.11X, xotopeie xopmnopanueii Microsoft 6puim
Ha3BaHbl coeauHeHusmu Wi-Fi (amrn. Wireless Fidelity — GecnpoBomnas
TOYHOCTb).

CoenuHenust pabOTalOT B 4aCTOTHOM Auanazone mexay 2.4 u 2.5 I'Tu. B
Poccuu paspeniieHo ucmonb30Bath 13 yactoT u3 3Toro auanasona. Cranmapt Wi-Fi
MO3BOJISIET COCIUHATH O0OPYIOBAaHUE KAaK B PEKHUME «TOUYKA» - «TOYKA», TaK U
«MHPPACTPYKTYypa», MPU HCHOJb30BAHUHU CHEIHAIBHBIX TOYEK mocTtyma. Jlis
3alIUTHl OT HECAHKIIMOHUPOBAHHOTO JOCTYyTa MPUMEHSIOT KOJUPOBAHKUE CHTHAJIA.
Haubonbinee pacnpocTpaneHue noiydunia cucrema koauposanus Wired Equivalent
Privacy (WEP, aurn. 3awumnas sxkeusaienmuas cekpemuocms), UMEIOIIas 1Ba
pexuMa:
1. Open System (anrin. Omkpeimas aémopuzayisi) IPA KOTOPOM COSTUHSIONTHASCS
TOYKH 33J]aI0T MApOJIb COCAMHEHHUS] aBTOMATHUECKU;
2. Shared Key (anrn. Aemopuzayus uepe3 obwuil Kio4) TPU KOTOPOM MAPOJIb
JIOCTYTIA 33J1aeTCs 3apaHee MPU KOHOUTYPUPOBAHUYU COCTUHCHHUS.

Ckopoctb nepenaun aanubix s crangapra IEEE 802.lib — mo 11 Mowut/c,

MOIITHOCTh ITochliaemMoro curnana cocrasisier 100 MBT, uto oOecrieunBaeT CBS3b
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10 300 m Ha oTtkpeiTOM mpocTpancTBe U 10 100 M BHyTpu 3manus. CKOpOCTb
nepenaun crangaptoB |[EEE 802.11a u IEEE 802.1lg yBenuuena qo 54 Mowurt/c 3a
CYET U3MEHEHUS Coco0a MOAYJISIIIUU U YBEIUYEHUS MOIIHOCTH MEePEIatoIIero
o6opynosanus. Ctangapt 802.11a sBisieTcss 1ByX4acTOTHBIM. MIcoNb3yeTcst TaKkxKe
muanazoH 5 ITn, xoropeli oOnamaer TOTEHIMAIBHO 0OoJiee  BBICOKOMU
ycroiunBocThio K moMexam. st 5 I'Tp quamasona Nokia n Ericsson paspaboraim
texaonoruro HyperLAN (u Gonee mo3nuuii Bapuant HyperLANZ2), a Motorola —
TexHojoruto Canopy,

C uenplo yckopeHus pa3zpaboTku HoBoro crangapra 802.11n Owun
opranmsoBan koncopyuym EWC (anrn. Enhanced Wireless Consortium), koTopsiii
Oyner corpyauuyath ¢ paboueii rpynmnoi «N» uHctutyTa |IEEE nns paspabotku
00BEIMHEHHOTO CTaH/IapTa.

Texnuueckue xapaxmepucmuru cneyugurxayuu EWC:

— TIOBBIIIEHHAS CKOPOCTH TEpPEIayd JaHHBIX MPH COXPAHCHUH BO3MOXKHOCTH
B3aMMOJICHCTBHS ¢ AcicTByromuMu yerporictBamu 802.11 a/b/g;

— (¢usnueckas CKOpOCTh Tiepenadn JaHHbIxX 10 600 Mowut/c;

— CHIDKCHHME DHEpPromoTpeOsieHHss 3a CYeT  COKpalleHUs  BPEMEHH,
HEO0OXOIMMOTO ISl OTIIPABJICHUS U TIOJTyYCHUSI TAHHBIX;

— COKpallleHHWE pa3HUIIBl MEX]Y peajbHON MPOMYyCKHOW CHOCOOHOCTHIO U
BO3MOXHOCTSIMU  (PU3MUECKOTO0 YPOBHS, Ojarojapss 4YeMy Ha YpOBHE
PWIOKEHUH CKOPOCTh Mepeaynl JaHHBIX OyJIeT COCTABIIATh KAK MUHUMYM
100 M6ur/c;

— wucnonb3oBaHue auamna3zoHoB 2,4 I'T'm w/umm 5 I'T'm, nexkammx B OCHOBE
cyuiecTBytomux ycrpoucts 802.1X;

— mnoanaepkka kanaynoB 20 w/unu 40 MI'n;

— TIOBBINIEHHAS HA/IS)KHOCTh COCTMHEHUN C 0YCHB BBICOKON CKOPOCTHIO 32 CUET
UCIIOJIb30BAHUS OT OJTHOM JI0 YEThIPEX aHTCHH;

— BO3MOXXHOCTb IEpeaun JaHHBIX Ha OoJiee JalieKue paccTosiHus Onaromaps

HCCKOJIbBKMM dHTCHHAM W YCOBCPIICHCTBOBAHHOMY CHOCO6y.

Cmanoapmur |EEE 802.
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WX ucnonp3yroTcst OOBIYHO I OECIIPOBOJHOIO COEIMHEHUS KOMIIbIOTEPOB
BHYTpU ofHOro 3aaHus. [logkiroyeHue BHEIIHEH AaHTEHHbl 3HAYUTENIBHO
yBeIMuMBaeT pamuyc nevicrBus cereit Wi-Fi, 4ro mo3Bosisier opraHM30BBIBATH
palionHble ceTu. Tak, sl TOYkH AocTtyma MomHocThio 100 MBT ¢ BHemiHein
CeKTOpHO# aHTeHHOM 14 dB, ycTaHOBIEHHOW Ha BBICOTE 7 M, TAIBHOCTD MEpeaaun
JAHHBIX CO cKOpocThio 11 MOut/c moxet nocturath 20 KM.

Ilo wiupune ouazpammovl HANPaAGIEHHOCIMU RNPUMEHAEMblE AHMEHHbL 0eAAMCA
Ha:

1. VY3koHampaBiieHHbIE — C YIJIOM H3Iy4YeHus A0 45 B rOpU30HTAIBLHON U
BEPTUKAIBHOM MJIOCKOCTSX;

2.  CexrtopHble — uUMeIOT yrod HarpasiaeHHocTH 30 - 180. OHu npuMeHsoTCs
OpU pa3BepThIBAHUM 0a30BBIX CTAHIUA C OOJBIIMM KOJUYECTBOM
aOOHEHTOB, B PETHOHAX CO CJIOKHBIM peibedoM, ITPU PACIOIOKEHUHU BCEX
aOOHEHTOB B Ipeieiax OMPEIEICHHOIO CEKTOpa.

3. BcenampaBieHHble — OXBaTBIBAIOT BCIO TOPU3OHTAIBHYIO IIOCKOCTD
(360) 1 yvactp BeptuKambHOU (10 60 ). OOBIYHO NPUMEHSIOTCS MPU
paBHOMEPHOM pacrnpeziesieHnu aODOHEHTOB Ha HEOONIBIIUX TEPPUTOPHUSIX.

Ocnoenvle HedOCmamKu 3Imo20 cmanoapma - NAOXAa cucmema

0e3zonacHocmu u omcymcmeue 4emKo20 MexXanuma poymunea.
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becnpoeoonoe coeounenue no cmanoapmy |EEE 802.16

WIMAX (aurn. Worldwide Interoperability for Microwave Access) —
TEJICKOMMYHHUKAIIMOHHAS TEXHOJIOTHS, pa3paboTaHHasi C IENbI0 MPEIOCTaBICHUS
YHUBEPCAIbHOU OECIPOBOIHOMN CBSI3M Ha OONBIIMX PACCTOSHMSIX ISl IIMPOKOTO
CIIEKTpa YCTPOUCTB (OT pabOuyMX CTAaHUMM M MOPTATUBHBIX KOMIIBIOTEPOB 0
MoOubHBIX TenedonoB). OcHoBana Ha crannapte |[EEE 802.16, xoTopsiil Takxke
HaspiBaroT Wireless MAN (WiMAX cienyeT cuuTaTh )KaproHHBIM Ha3BaHHUEM, TaK
KaK 3TO HE TEXHOJIOTHs, a Ha3BaHHE Qopyma, Ha koTopoM Wireless MAN u ObL1
COTJIACOBAaH).

JInsg  opraHu3aii ropojackux OecrnpoBogubix cerer WIMAX  Obur
paspaboran cranmapt IEEE 802.16. OcHOBHOII 0COOCHHOCTBIO ATOTO CTaHJapTa
SBJISIETCS] BO3MOXXHOCTh COSIMHEHUS] KOMIIBIOTEPOB 0€3 MPsIMOil BUAMMOCTH.

Cemu moz2ym ucnojyib306ams 00UH U3 08YX YACHOMHBIX OUANA3ZOHO8:

1. 2-11 I'Tu (crangapter IEEE 802.16a u IEEE 802.16d, paguyc nericTBHs

6-10 kM, mponyckHasi crmocoOHOCTh A0 75 Mo6uT/c)

2. 2-6 I'Tn (crammapt IEEE 802.16e, paguyc neiictBust 2-6 KM, MPOIyCKHAs

criocoOHOCTh 10 30 Mo6uT/c).

Cranmapter |EEE 802.16a w |IEEE 802.16d mnpenHasHaueHbl IS
crarmonapuoro ob6opynoBanms. Crangapt |EEE 802.16e paspaboranm s
MOOMJIBHBIX YCTPOMCTB, KOTOphIE O€3 pa3pbiBa COCIUHEHUS MOTYT IMEPEMEIIAThCs
U3 30HBl OOCTY>XMBaHWSI OJHOM CTAaHIIMU B JIPYTyl0, YTO JENACT BO3MOXKHBIM
POYMUHT MEXIy Pa3HbIMU TEPPUTOPUSIMHU OOCTY>KUBAHHUS.

B ob6mem Buge WiMAX ceTu COCTOST U3 CIEAYIONIUX OCHOBHBIX YaCTEM:
0a30BbIX W AOOHEHTCKUX CTaHIMKA, a TakKe OOOpYyJIOBaHMS, CBSI3BIBAIOIIETO
0a30BbIC CTAHIIMKM MEXKTy COOOM, C TOCTABIIMKOM CEPBUCOB U ¢ IHTepHETOM.

Hns  coenuHeHuss 0a30BOM CTaHIMM C AOOHEHTCKOM  HCIOJIb3YEeTCs
BBICOKOYACTOTHBIN AUAIa30H paauoBoiH ot 1,5 o 11 I'T'u. B naeanbHbIX ycnoBusx
CKOPOCTh OOMEHa JaHHBIMHU MOXKET ocTurarb 70 Mout/c, mpu 3ToM He TpedyeTcs

oOecrieueHus MpsMOI BUIUMOCTH MEKly 0a30BOM CTaHLIMEH U TPUEMHUKOM.
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http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/IEEE_802.16
http://ru.wikipedia.org/wiki/Wireless_MAN

Kak yxe rosopunoch Bbimie, WIMAX mnpuMmeHsieTcss Kak i peLIeHUus
npoOJeMbl «IOCIETHEH MWIN», TaK WU JUIsl MPEJOCTABJICHHS JOCTyNa B CETh
O(QUCHBIM U PAHOHHBIM CETSIM.

Mexy 0a30BbIMM CTAHLMSMU YCTAHABIUBAIOTCA COEIUHEHUS (MpsAMOil
BUJIMMOCTH ), UCTIONB3YIOIMe Auana3oH yactoT ot 10 qo 66 I'T', ckopocth 0OMeHa
JAHHBIMU MOKeT Aocturath 140 Mout/c. IIpu sTom, o kpaitHeit Mepe ojHa 0a3oBas
CTaHIMSl MOJKJIIOYAETCS K CETH IpOBaiiiepa C HMCHOJb30BAHUEM KIACCUYECKUX
MPOBOAHBIX coearHeHu. OaHako, yeM Oobiiee yuciao bC moakiodeHo K ceTsm
IpoBaiiziepa, TEM BBILLIE CKOPOCTh MEepeaul JaHHBIX U HAJEKHOCTh CETU B LIEJIOM.

Crpyktypa cereit cemeiictBa cranmaproB IEEE  802.16 cxoxa c
TpaauioHHbIMU GSM cetsamu (0a30Bble CTAaHIIUU JEHCTBYIOT Ha PACCTOSHUSX /10
JIECSITKOB KHJIOMETPOB, JJII MX YCTAHOBKM HE 0053aTelIbHO CTPOUTH BBIIIKU —
JIOMYCKAaeTCsl YCTAHOBKA HAa KPBIIIAX JOMOB NPHU COONIOJCHUU YCIIOBUS MPAMOU

BUIHUMOCTH MCKIY CTaHI_[I/IHMI/I).
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http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BD%D1%8F%D1%8F_%D0%BC%D0%B8%D0%BB%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B2%D0%B0%D0%B9%D0%B4%D0%B5%D1%80
http://ru.wikipedia.org/wiki/GSM

3AK/IIOYEHUE

CylecTBYIOT pasjiUyHble MOJAXOJbl K Kiaccu(puKanuu OecrpOBOIHBIX
texHoioruii. Ilo panbHOCTH HelicTBUSA:
becripoBoanbie nepconanbubie cetu (WPAN — Wireless Personal Area

Networks). [Ipumepsl TexHosoruii — Bluetooth.

BbecripoBonsie mokanbabie cetd (WLAN — Wireless Local Area Networks).

ITpumepsl TexHoaorui — Wi-Fi.

becnipoBomubie cetn Macmradba ropoga (WMAN — Wireless Metropolitan

Area Networks). [Tpumepsr Texaogoruit — WiMAX.,

BbecripoBoansie rimodansubie cetr (WWAN — Wireless Wide Area Network).
ITpumepsl TexHoaoruii — CSD, GPRS, EDGE, EV-DO, HSPA.

Kaaccndukanus no 1ajdbHOCTH AeHCTBUS

Kaaccupukanus no Tono10oruu

«Touka-Toukay.

«udpactpykrypar.

ITo o01acTH MpUMeEHEHUA:

KopnoparuBHbie (BEJOMCTBEHHBIE) OECIPOBOJHBIE CETH — CO3/IaBacMbIe
KOMITAHUSIMU JIJ11 COOCTBEHHBIX HY XK.

Omnepatopckue OecTpOBOJHBIE CETH — CO37[aBa€MbIE OTIEpaTOpaMH CBS3U
JUJIS1 BO3ME3/THOTO OKa3aHMs YCIIYT.

Kparkum, HO EMKUM CcIOCOOOM KIacCUPUKAIIMU MOXKET CIIY>KUTh
OJIHOBPEMEHHOE OTOOpakKeHHEe ABYX HauOoJiee CYIIECTBEHHBIX XapaKTEPUCTUK
OCCITpOBOIHBIX TEXHOJIOTHH Ha JBYX OCSX: MaKCHUMajbHas CKOPOCTh Iepeaadyu
nHGOPMAITIN 1 MAaKCUMAIIbHOE PacCTOSHUE.

Jlekuuto paspaborai:
nouednt  kadenper  UC
K.T.H., JIOIICHT

B.PaukoB
« _» 20
T.
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http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%81%D0%B5%D1%82%D0%B8_(WPAN)
http://ru.wikipedia.org/wiki/Bluetooth
http://ru.wikipedia.org/wiki/Wireless_LAN
http://ru.wikipedia.org/wiki/Wi-Fi
http://ru.wikipedia.org/wiki/Wireless_MAN
http://ru.wikipedia.org/wiki/WiMAX
http://ru.wikipedia.org/wiki/WWAN
http://ru.wikipedia.org/wiki/Circuit_Switched_Data
http://ru.wikipedia.org/wiki/GPRS
http://ru.wikipedia.org/wiki/EDGE
http://ru.wikipedia.org/wiki/EV-DO
http://ru.wikipedia.org/wiki/HSPA

