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PacnpeneneHue cnektpa yactot (1)

HasBanwne Oo6nacthb JlmuHbB Cdepa
JMara3oHa 4acToT BOJIH MIPUMCHCHUS
Caplmmmbii 20 I'u—20 xI'n >100 xm Akycrtuka
CBepxXHU3KHE U OYeHb HU3KHE 3kl'm—30klD 100 kM — 10 kM Hagsuranus, meTposiorusi, CBsi3b

PaznoyvacToThl

10/ BOIOH

Huskue paanoyactoTsl

30 kI['g — 300 k'

10 kM — 1 km

HaBuranwms, mopckas cBs3b

CpenHue paano4acToThl 300 k['m — 3 MI'g 1 kMm— 100 Mm Hapuramus, PaguoBemanue ¢
aAMIUTATYTHOW MOIYJISILUEH
Bricokue pagunodactoTsl 3MI'n—30MI'g 100 M—10 M PannocBsass B 001IECTBEHHOM
Jana3oHe
OueHb BBICOKHE PaIiO4acTOThI 30 MI'g — 300 MI' 10M—1mMm PannonroOuTenncTBo,
paluoBeIIaHuE, TEIEBUICHUE
CBEpXBBICOKHE PaIMOYACTOThI 300 MI'm— 31Ty ImMm—10cMm MuUKpOBOJIHOBAS CBSI3b,

CITYTHUKOBAas CBA3b, TCJICBUACHUEC

Super High Frequency (SHF) Radio

3ITu—-30ITn

10cm—1cMm

MUKpOBOJIIHOBAsI U CITyTHUKOBAs
CBA3b

Extremely High Frequency (EHF)

30 Tu—300 1T

lem—1 MM

MUKpOBOJIIHOBAsI M CITyTHUKOBAs

Radio CBSI3b
Nudpakpacuslii cBeT 10° - 10°TT 300p —3p HNudpakpacHoe uznydeHue
Bunumelii ceet 1083 —10°TITn Ip—3p Onruyeckas CBSI3b
PentrenoBckue 1yuu 10 — 10" TT 10°n—10" He ucnonb3yercs
['amMma 1 kocMHUYeCKHE Tyun >10"¥ T <017 He ucnonb3yercs




PacnpepeneHue cnekTpa 4vacTort (2)

JlninHa BOJHBI (A) — DOTO pPACCTOSIHUE ABYMS
OmmkalmuMu  Apyr K ApPYyry  TOYKAMH,
KOJCOIIOIIMMHUCS B OJJMHAKOBBIX (pa3ax.

Paccunrarh JUIMHY paJuOBOJHBI MOXKHO Tak: 300
(CKOPOCTh CBE€Ta B MEraMeTpax B CEKYHIY) ICIUM
Ha 4aCTOTY B Merarepax, Iojay4acm JJIMHY BOJIHEI
B MeTpax, Hanpumep g 600 MI' jyimHa BOJIHBI
paBHa 0,5 meTpa.



PacnpeageneHue cnekrpa 4yacTort (3)

HaumeHoBaHue 4acTOTHOTO

I'panutb
muanasoHna (I'm)

HaumeHoBaH1e BOJIHOBOTO
UAana3soHa

I'panuibr

nuara3ona (M)

['unepsricokue, ' BU

B)

Juana3zoHa
Kpaitnue auzkne, KHY 3-30TIn JlekamerameTpoBbIE 100 — 10 Mm
Ceepxnuszkue, CHU 30-300I'u MerameTpoBsie 10 -1 Mm

WNndpannskue, UTHY 0,3-3 kI ['eKTOKMIIOMETPOBBIE 1000 — 100 km
Ouenb Huzkue, OHY (ULF) 3-30kln Mupuametpossie (CIIB) 100 — 10 xm
Huskue vacrorsl, HY (LF) 30 -300 xI'g Kunomerpossie (/1B) 10 -1 km
Cpennue, CH (MF) 0,3 -3 MI'n I'ekromeTpoBsie (CB) 1-0,1 km
BricokMe 4acToThI,
BY (HIF) 3-30MI1t JHexameTrpossie (KB) 100 — 10 m
OueHb BBICOKHE,
OBY (VHF) 30-300 MI'g Mertpossie (YKB) 10-1wm
VYapTpaBbICOKHE,
VBY (UHF) 0,3-31Tn JHemumerpossie (YKB) 1-0,1m
Cgepxssicokue, CBY (SHF) 3-30ITn Cantumetpossie (YKB) 10—1cmMm
Kpaiine Bricokue,
KBY (EHF) 30—-300ITn Munnumerpossie (YKB) 10— 1 mMm
300 —-3000 Jeunmuimumerpossie (O 1-0.1 mm

ITo




Ha3zBaHue onana3soHOB 4YacToT

O0o3HaueHue auana3oHa YacToTsl
L-band 1.4—-1,71Tn
S-band 1.9-2,71Tn
C-band low 34-5251Tn
C-band high 5,725 -7,0751Tn
X-band 725 -841TT1g
Ku-band 10,7 - 14,8 I'Ta
K-band 15,4 —-27,51Tn
Ka-band 27—-501ITn
W-band 65 -1101T1x




NMossBNeHne cuctemMm COTOBOMU CBA3M

[lepBble cnctemMmbl MOBUITbHON TENedOHHOW CBA3U UCMOSIb30BasiCh
opraHamMmu oxpaHbl npasonopaaka yxe B 20-x rogax npoLusioro seka.
Cpaasy Xe cTtana o4yeBnaHa BblCOKasad 9 (PEKTUBHOCTb AAaHHOIO
cpegcTea obMeHa nHpopmMmaunen. YpoBeHb pasBuUTUA paanoTEXHUKN
B NepBoOW NOMoBMHE XX BEKa HE NO3BONASN HaOAeATbCA Ha NMosiIBlIEHUE
HeOopPOrMx U KOMMNaKTHbIX TepMuHanos. 1o aTuM npuynHam
MacCOBOIro pa3BuUTNsS MODUNBLHOW CBA3U HE OXKUAAroCh.

K KOHLY npoLurnioro Beka cutyauns pagukanbHo n3ameHmnace.
Pa3Bntne MUMKPOINEKTPOHUKN N HAyYHbIE UCCneaoBaHMsa B obnactu
9O EKTUBHOIO NOCTPOEHNS MODUITBHOW CBA3M MO3BOSINIIO
cdopmynupoBaTb NMPUHLNMBI MOCTPOEHNS COOTBETCTBYIOLLIEN CETH
obuiero nonb3oBaHusa. CHa4yana ata CeTb CTpounacb Ha base
aHanoroBom TEXHUKM rnepegavyn nHbopmauum. 3atem HacTynuna apa
UM poBbIX TeXHONorMn. Ho HenamMeHHbIM octanca 6a3oBbIv NPUHLMIM
NOCTPOEHNA CUCTEMbI MODUNBHOW CBA3U — NCMNONb30BaHNE COTOBOM
TOMNOSIOrMKN CeTU OoCTyna.



[Mpumepbl coTtoBoU Tononoruu (1)

|/|CI'IOJ'Ib3yeTCFI TP Anana3oHa 4YacCToT.



[Mpumepbl coToBOU TONoNoruu (2)

|/|CI'IOJ'Ib3yeTCFI ceMb Analfna3oHOB 4YacCToOT.



Moaenb ceTu COTOBOU CBA3N

DyYHKYUU B3GUMOOCTICINBUA

MCl1 TOOII




OcHOBHbIe noacucTemMbl
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Mopenb cetu ctaHgapta GSM

HLR

G

SIM kapta VLR




OcobeHHOoCTU cTaHoapta GSM

CyLleCcTBEHHbIE OTNUYNA MOBUSITBHOIO TepMMHana oT 06bI4YHOIo
TenedOHHOro annapara 3ako4aloTCAa B CreayoLeEM:
*Hanu4ymMe yCTPONCTBA ANEKTPONUTAHNA (aKKyMynsTopa);
*BO3MOXXHOCTb BblZa4dn (Mo 3arnpocy n3 cetn) yHUKarnbHOM
nHdopmaumn o TepmuHane — IMEI (International Mobile
Equipment Identity);
*pa3MeLleHne cneunansHoro yctponcrtaea — SIM (Subscriber
|dentity Module) kapTbl, KOTOpast Heobxoanma onsa peanusaunm
paga BaXXHbIX YHKUUA MOOUNBHOWN CBA3N.

CyLuecTBeHHble OTNnYMa 00opyaoBaHNUS KOMMYyTaLMN B CETU
GSM ot TpagmumoHHbix ATC B pukcmnposaHHon TOOI
0OBACHATCA, B OCHOBHOM, HEOOXOAMMOCTbLIO NOALEPXKKN
doyHKUMM handover 1 roaming.



YcTtaHOBNeHue coeanHeHUN
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Moaenb ceTu MOOUINTLHOU CBA3U

CpencTea nogaepxkn
yenyr ThOIl

CeTb B NoMeLeHun Cetb poctyna BazoBas cetb THOI

nons3oeartena Cl1C Crnc

CpeancTtsa noaaepxku
yenyr ClC



[lononHuTeribHble BO3MOXHOCTMU

Nepepnavya AaHHbLIX:
SMS — MMS, Moaem — GPRS — EDGE

MpousBoacTBeHHaA CBA3b:

TpaHkuHr (ctaHpapt TETRA)

JononHutenbHble BUAbLI yCcnyr.

Menoauu, uHopMaLUOHHbIe yCnyrv, Urpsbl ...



UcTtopusa passutus (1)

YpoBeHb MPOHUKHOBEHUA B %

35

30

25

20

15

10

5 ./

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Hemoynux: Gartner, 2002



YpOBEHb MPOHUKHOBEHUA B %

UcTopua passutus (2)
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UcTtopua passutua (3)

@ 2002
@ 2005

TapucdHaa nonuTuka HeyaoBneTBOpeHHbIA PeknamHas MNoBbilleHNe KauecTBa YA06CTBO pacyeToB MpeaocTaeneHne
cnpoc aKTUBHOCTb CBA3N JOMOSTHUTENbHbIX
yermyr

Hemourur Market-Visio, 2003




[lepcnekTnBbl coToBOU cBA3U (1)

CeTun, nogobHble TeM, KOTOpPbIE UCMONb3YyT cTaHaapT GSM,
OTHOCATCS KO BTOPOMY IMOKOSIEHNIO CUCTEM MOBUnbHOW cBsAasn — 2G.
PaspabotaHHas ETSI ngeonorna UMTS (Universal Mobile
Telecommunications System) onpenensiet Habop cTaHoapToB ANs
YHUBEPCanNbHOW CUCTEMbI MOBUNLHOWN CBSA3N. OHa OTHOCUTCS K
nokornenmto 3G. KoHuenuma UMTS cosgaBanachk Ans nogaepxku
MYNbTUMEOUNHbIX yCnyr. [1ns Hee BblAesieH YacTOTHbIN AnanasoH 2
[Ty. Cetn 3G yxe BBeAeHbI pagomM eBponenckmx OnepaTtopos B
KOMMEPYECKYH0 IKCryaTauuto.

Pag cneunanuctoB cYUTaeT, YTo bonee nepcnekTuBHO
HanpaBneHue, cesa3aHHoe ¢ nokorneHmnamm 4G un 5G.
CooTBeTCTBYIOLLNE CETU MO3BOMAKT AOBECTU CKOPOCTL OBMeHa
nHdopmaumen go 100 Mout/c. MNpegnonaraetcq, 4to cetn 4G
MOryT ObITb BBEAEHLI B KOMMEPYECKYI0 akcrnnyaTauuto yxe B 2010
rogy. CywecTtBeHHO TO, 4YTO rnokoneHnsa 4G n 5G opneHTUpoBaHbl Ha
CETb CIieayroLero NOKOSIEHNSA, YTO OY4EHb BaXKHO C TOYKM 3PEHUA
MaKCUMarnbHOW MHTErpaunm dmnKkcupoBaHHOM 1 MODUNBHOW CBA3MN.



[lepcnekTnBbI COTOBOU CBA3U (2)

Mobile broadband service revenue Worldwide Mobile Broadband Cards Revenue Forecast
roughly doubles from 2010 to 2014 167
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