


[TokoneHmna ceTem CoOTOBOU CBA3U

lNokoneHwne
Havano
pa3paboTok
Peanunsauus

Cepsucebl

CkopocTb
nepegayu

CrangapTbl

Cetb

1G
1970

1984

aHanorosbIN
cTaHgapT

1,9 KOUT/C

AMPS, TACS, NMT

PSTN (Public

Switched Telephone

Network)
=TgOIl

2G
1980

1991

LumcpoBomn
cTaHaapT, SMS,
nepegava
AaHHbIX CO
CKOPOCTbIO A0
9,6 KOUT/C

14,4 KOUT/C

TDMA, CDMA,

GSM

PSTN

2.5G
1985

1999

oonbLias
€MKOCTDb,
nakeTHas
nepegada
AaHHbIX

384 KbuT/C

GPRS, EDGE
(2.75G)

PSTN, ceTb
NakeTHON

nepenayu
AaHHbIX

3G
1990

2002

eLlé donbLuas
€MKOCTb,
CKOpPOCTU A0 2
MoéwuT/c

2 Mbut/c

WCDMA,
CDMA2000,
UMTS

CETb MaKkeTHON
nepega4u
JaHHbIX

3.5G
<2000

2006—2007

yBenuyeHve
CKOPOCTU ceTen
TpeTbero
NMOKONeHus

3-14 MbuT/c

HSDPA

CETb MakeTHON
nepegayu
JaHHbIX

4G
2000

2008—2012
bonbLias
€MKOCTb, IP-
OPMEHTUPOBAHH
asi CeTb,
noaaepkka
MynbTMMEAna,
CKOpoCTU A0
COTEH Merabut B
cekyHay

1I6éut/c

€anHbIN
cTaHgapT

NHTepHeT



1G

e 1. AMPS (Advanced Mobile Phone  Service —
yCOBepLUEeHCTBOBaHHaAA NoOABWXHaAA  TenegoHHas
cnyxba) — aHanoroBbIn cTaHOapT MOOUNBLHON CBA3U B
avanasoHe YyacToT oT 825 1o 890 MI'u, paspaboTaHHbIV
B 70-x rogax XX Beka anga CesepHon AMepUKK, 3aTem
pacnpocTpaHMBLLUMUCA U B APYrMX CTpaHax.

2. NMT-450 (Nordic Mobile Telephone System) -
co3gaetca B 1981 r B WlBeuun, Hopsernn, OaHun un
dunHnaHgmun, pabotaeT B Anana3oHe 450 MIy,

BenunkobputaHua BHegpsaeT B 1985 r texHonoruto TACS
(Total Access Communications System) B AnanasoHe 900
MI u (moandpuumposaHHas sepcua AMPS)



2G. GSM

* B 1982 roay KoHepeHUna eBponenckmx
NOYTOBbLIX U  TENEKOMMYHUKALMOHHbIX
BegoMcTB (Conference of European Posts and
Telegraphs — CEPT) B uUenax WU3y4vyeHUa u
pa3paboTkn 0bLLEEBPONENCKON CUCTEMDI
COTOBOWM MNOAOBUMXKHOW  CBSA3WM  oOLlero
Nonb30BaHUA co3gana pabouyro rpynny
JKCnepToB MOOUNBLHOU CBA3U, KOTOPas
nony4ymna HasBaHume GSM (Groupe Special
Mobile).



GSM: apxuTeKkTypa CUCTemMbl

Pa3spabaTtbiBaemasd cuctema  OormkHa  Obina
YOOBMETBOPATb NEPEUNCNEHHBIM HUXKE KPUTEPUAM.

*BbICOKOE KayeCcTBO nepenayu peyu.

*Hnskas ctoumocTb 060pyaoBaHUS U
npenocTaBnAeMbIX YCyr.

‘[lopgaep>kka HOBbIX yCnyr u obopynoBaHuUs.

*COBMECTUMOCTb C LiIMdOpOBOU CETLIO C UHTErPaLmeEN
cnyxo6 (LLCUAC).

[logooepkka mexxgyHapoaHOoro poyMmHra.

*CnocobHOCTb NogaepKnBaTb NOPTaTUBHOE
obopygoBaHMe NonbL3oBaTens.



GSM: apxuTeKkTypa CUCTemMbl

B 1989 rogy paspabotka GSM nepewna B EBponenckun
WHCTUTYT CTaHOapToB 3NEKTPOCBA3U (European
Telecommunication Standards Institute — ETSI),

B 1990 roay 6binv onyo6nmMkoBaHbl cneuyudukaumm nepBou
¢dra3bl GSM.

K cepeanHe 1991 roga ctanun nogaepXuBaTbCcsi KOMMepPYeCKme
ycnyrn GSM,

B 1993 roay dQyHKUMOHMpoBano yxe 36 ceten GSM B 22
CTpaHax, U elle 25 cTpaH Bbibpanu HanpaBneHne GSM unu
NoCTaBUIM BOMpPoc O ero npuHatTnn. Cetn GSM BHeApeHbl
nMbo NNaHUPYKOTCA K BHeOAPEHUI0 No4vYTM B 60 cCTpaHax
Esponbl, bnvmxHero u JanbHero Boctoka, Adpukn, KOXXHOW
Amepunkun n B ABCTpanuu.

B HacTosilee Bpems cetn GSM paboTaloT BO BCEX CTpaHax
Mupa. AKpOHMM GSM npuobpen HoBoe 3Ha4vyeHue - Global
System for Mobile communications.



GSM: apxXuTekTypa cCuMctembl

Cuctema COCTOUT M3 TpexX NoACUCTEM: NOACUCTEMbl MOOUITbLHOM
cTaHumun (Mobile Station — MS), noacncTeMbl 6a30BbIX CTaHLUUM (Base
Station Subsystem — BSS) n cetreBoun nogcucrtemsol (Network Subsystem —
NS).
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GSM: apxXuUTekTypa CUMCTemMbl

MobunbHasa ctaHuusA
*SIM - Mmoaynb naeHTUdMKaUunum aboHEHTa;
*ME (Mobile Equipment) — MODUNBLHOE YCTPOWCTBO;

SIM-kapTa obecne4ymBaeTr MOOUNBHOCTb, MO3BOMSAA MOSIb30BATESIO
nonyyarb AOCTyN K ycryram He3aBUCUMO OT OCODEHHOCTEN OKOHEYHOM
annapartypsl.

BkntoyeHHas mobunbHas CTaHUNA MOXET HaxoAUTbCA

°B aKTUBHOM peXume (B 3TO BpeMda 4yepe3 Hee npenoctaBnsdarTCH
TeNeKoOMMYHUKaLUNOHHbIE CEPBUCHI),

°B MacCCMBHOM peXxume (B I3TO BpeMsa YCrnyrm 4epes Hee He
NpeaocTaBnsaAlTCcd, HO MAET OOMEeH curHanbHouW WHdopMaunen c
©a3oBOW cTaHLMEN).



GSM: apxXuUTekTypa CUMCTemMbl

 MobwunbHoe YCTPOUCTBO OAHO3HAa4HO
naeHTupuunpyeTcs no MeXayHapoaHoOMy
ono3HaBaTenbHOMY Koay obopyaoBaHUSA MOOUNBHOW
cTaHuun (International Mobile Equipment Identity -
IMEI).

SIM-kKapTa, coaepXut B cebe MexXayHapOoaHbIN
ONO3HaBaTEbHbIV Koa MOOWUNMbHOWN CTaHUuK
(International Mobile Station Identity — IMSI), KOTOpbIA
HeobxoamMm Ans pacno3HaBaHUsa aboHEHTa CUCTEMON,
a TaKkKe CEeKPEeTHbIN KOO VOeHTUMMKauum n Opyryro
NHdOPMaLNIO.

Kogbl IMEI u IMSI 4BRAOTCA He3aBUCUMbIMU,
obecneumBas, Takum o0OpasoM, NEepPCOHAarbHYIO
MOOUNBHOCTL.  SIM-KapTy MOXHO  3alWuTUTb  OT
HEeCaHKUMOHUPOBAHHOIO MUCMNOMb30BaHUA NPU MOMOLLMU
PIN-koaa (Personal Identification Number).



GSM: apxuTeKkTypa CUCTemMbl

NMoacuctema 6a3oBbIX CTAHUUNA

BTS (Base Transceiver Station) — 6a3zoBas npnemonepeaatoLast CTaHUus;
BSC (Base Station Controller) — KOHTponnep 6a3o0BoOW CTaHLNUK;
*‘UHTepdenc Abis N03BOMNAET CBA3bIBAaTb KOMNOHEHTbI, CO34aHHble
Pa3NYHbIMU NPOU3BOANTENAMMN.
*Ha 6a30BoM CTaHUUM pa3MeLlaroTcda paguornepenarTymkn, KoTopble
nogaepXXnBarT coegmnHeHmne ¢ MS Ha TeppmUTopmn OaHHOWU COThI.

*KoHTponnep 6asoBon ctaHUMK ynpasndeT pagnopecypcamMmm ogHOW Unu
HECKOJTbKMX 6a30BbIX CTaHLUMW, KOHTPONUPYET NpegocTaBreHne
paguokaHarna, perynmpoBKy 4YacToThbl, yripaBrneHue nepemMeLlaemMsiMm n3a
COTbl B COTY Bbl30BaMU (X3HO0OBEP-BbI30BAMM) U SIBMSIETCA CBSA3YOLLNM
3BEHOM MeXay MOOUNbLHOW CTaHUMEN N LEHTPOM KOMMYTaLUK

MOBOMUIIBHbLIX YCIYT.



GSM: apxuTeKkTypa CUCTemMbl

CeTeBas noacucrema

*MSC (Mobile services Switching Center) - LEHTP KOMMYTaLWN NOABUXHOW CBA3MN.
Perncrtpauus, aBTopusauus, KOppPEKTUPOBKA AaHHbIX O MECTOMOSOXEHNM,
X3HOOBEP U MapLLpyTU3auma BbI30BOB, NOCTyNaroWwmx aboHEHTaM B 30HE
pOyMUH2a

*HLR (Home Location Register) — [OOMaAlUHMA PErnUCTP MECTOMONOXEHUS

aboHeHTOB. basa [gaHHbIX, KOTOpasi COOEPXWUT BCH aaMWHUCTPATUBHYIO

NHdOPMaLNIO O KaxxaoM abOHEHTE, 3aperMcTpupoBaHHOM B aHHOW ceTn GSM, a
TakkKe OaHHble O ero MeCTOMOMOXEHMN B TEKyLWN MoMeHT. OgnH gomallHum
PErncTp MecTornonoXeHnst aboHeHTOB COOTBETCTBYET O4HOW ceTu GSM, XOTS OH
MOXET ObITb peann3oBaH Kak pacnpegeneHHasa 6a3a gaHHbIX

*VLR (Visitor Location Register) - rOCTEBOW PEMMCTP MECTOMOSOXKEHNA abOHEHTOB.

CooepXuT BbIOOPOYHYO agMUHUCTPATUBHYKO MHMOpMauMio 13 OOMalUHEero
pernctpa MecTornosioKeHnst aboHEeHTOB C TOYHOCTbIO 4O COTbl, HEOBXOAUMYIO
ON9 KOHTPONSA BbI3OBOB M NpeaocTaBneHnst aboHEeHTCKUX YCnyr Ans KaXkgoro
MOOMNBbHOrO aboHEHTa, HaxoOsaWeErocs B JaHHbIM MOMEHT B reorpadmnyeckomn
30HE, KOHTPONIMPYEMOU rOCTEBLIM PEMMCTPOM MECTOMOSIOXKEHUS aOOHEHTOB.



GSM: apxuTeKkTypa CUCTemMbl

CeTeBas noacucrema

*EIR (Equipment Identity Register) — peructp wuaeHTUdUKaLMK
MOOUBHOro ycTpomncTea. basa gaHHbIX, cogepkallas nepevyeHb
BCEX OEUCTBYKOLLUMX MOBUIBbHBIX YyCTponCcTB B ceTu. Kog IMEI B
b6as3e EIR nome4vaeTcsl Kak HeOenCTBUTESbHbIN, €CNU MOCTYNUIIO
coobLllieHune O Kpaxe COOTBETCTBYIOLIEr0O MOOUIBHOIO

yCTpoucTBa.

*AuC (Authentication Center) — LeHTp aBTOpM3auun. 3allnLLEHHAS
ba3za [OaHHbIX, KOTOpasi XPaHWUT KOMUW CEKPETHbIX KOOOB,

3anucaHHbIX Ha SIM-KapTe Kaxaoro aboHeHTa U MCMNOoNb3yEMBbIX
ans aBTopu3aumm aboHeHTa M WKupoBaHUA Npu nepegade
NHdopmMauun No pagnokaHany.

Um, Abis, A - uHTepdencbl B3aUMOAEUCTBUA MeXOY
doYHKUMOHANbHbIMM 3N1leMEeHTaMU



GSM: POYMUHT

PoyMuHr — obnyxmnsaHme mMoburbHON CTaHUNUU MECTHOM
ceTblto GSM, B cnydae, Korga MOOWUMbHLIN abOHEHT
HaxoaMTca 3a npegenamMmm cobcTBeHHOW ceTn GSM.

Cota — ocHOoBHag reorpadunyeckasl eanHuua noaBuKHOM
CeTn CBA3WN. Y KaxOowu COTbl CYyLLUeCTBYET B CETU CBOWU
YHUKarbHbIN HOMep, Ha3biBaeMbln CGI (Cell Global Identity-
rnobanbHbI NOAEHTUAUKATOP COTHI).

30HAa OXBaTa HA3E€MHOM MOOUITBHOV [ osmren reseman cor couero romsomaen
CBS3U — MHOXXECTBO COT, 06Cny>KuBa- —— =
eMbIX O4HUM ornepaTopoM. B permoHe i
MOXET GbITb HECKOIbKO 30H OXBaTa, P
npuHaanexaLmx pasHbiM oneparopalr -

OHW MOTYT NePeKpbIBaTLCS APYr APYro

Puc. leorpacuyeckue 30HbI cuctembl GSM



GSM-900: pagnounHTepdenc

PaguoyacToTbl 4NA CUrHanoB:

/Icxopswme ot aboHeHTa (Bocxoasime ot MS K BS) gnanasoH 890-915
Ml = Bcero 25 My

*Bxogsilume K aboHeHTY (HUcxoaawme ot BS K MS) AnanasoH 935-960
My =25 Mly,

KaHan aynnekcHbINW, T.€. B OOHY U B APYryto CTOPOHY. [1ns Toro, 4tobbl
curHanbl He OKa3blBanun BIuUAHME Opyr Ha [pyra, CyuwlecTByeT
pasgeneHne B CMeKTpe 4acToT, KOTOPOe Ha3blBaeTCA OYMNS1eKCHbIM
paccTtosiHuem, paBHbiM B 45 MIU, Hanpumep 4actota 890 MIu B
BOCXoAsILLEM KaHane 0yaet coorBeTcTBoBaTh 935 MU B HUCXo4sALWEM
KaHane.

Pa3HoC HecyLnXx — xapakTepucTmka, paBHagd 4HaCTOTHOMY PacCTOSIHULO
Mexay 6rnmkanwmmMmmn KaHanamm, KOTopble UCMOSb3YHTCA ANa nepeaaydn
CUrHarioB B OOHOM HanpaBneHmn. Bo Bcex crtaHgapTtax GSM 3To
3Ha4yeHue coctaBnsgeT 200 KIu.



GSM: MHOXXECTBEHHbIN AOCTYN

N3-3a orpaHn4eHHOCTU paguopecypca paspaboTaH mMeTon
pacrnpefeneHnsa  pagModyacToT  MexXay  MakCcumarbHO
BO3MOXXHbIM YMCITOM MOJib3oBaTernemn.

B GSM BbibpaHa kombuHaumst TDMA 1 FDMA:

1) MHOXEeCTBEHHbLIN OOCTYM C BPEMEHHbLIM
pasgeneHnem (Time-Division Multiple Access -
TDMA) 1

2) MHOXECTBEHHbIM O0CTyn C 4YacCTOTHbIM
pasgeneHnem (Frequency-Division Multiple
Access - FDMA).



GSM: MHOXXECTBEHHbIU AOCTYI

« HacTb FDMA oTBeYaeT 3a pasfeneHue
nonocsbl B 25 MI'y Ha 124 HecyLWnX YacToThbl

no 200 Kl u.
e INA Ka)XXgowu 0a3oBOM cTaHUUWU
BblAaeneHa ogHa wunun Oornee HecyLwmXx

HAaCToOT.

* [1ns 9 dpEeKTUBHOIO NMOKPbLITUA padboyne 4yacToThl
OOJTKHbI MHOIOKpaTHO NOBTOPATLCH B
reorpadouyeckn pasHbIX TOYKaxX CETU



GSM: NOBTOPHOE MUCMOSIb30BaHUE

YaCTOT
Knactepom HasblBaeTcs rpynna CcoT, MMEHLWKX

OONHaKOBbIN YaCTOTHbIU niaH PACMONOXeHUS
paguokaHanoB (B cocedHMX coTax He MoryT ObITb

NCNONb30BaHbl OAMHAKOBbIE YaCTOThl).
Paccmosnue nosmoprozo ucnonvszoeanus wacmom (frequency reuse distance) —

paccTrosiHue D MEXIy LHEHTpaMM ABYX YAQJICHHBIX COT, HaYMHas ¢ KOTOpOro JAo-
IIyCKaeTCs NOBTOPHOE MCIOJIb30BaHKE 4acToT. B 0011ieM ciyyae oHO onpenensercs
no ¢popmyne D =+/3NR, raoe N uuciio siueek B Kiactepe; R — paauyc sueiku

Pa3mep knactepa N onpenensercs no gopmye
N=i*+ ij + jz,

re I, j — LeNble YUCTa.



GSM: NOBTOPHOE MUCMOSIb30BaHUE
YaCToT

npu i=0,j=1, N=1;
i=1,j=1,N=3;
i=0,j=2, N=4;
i=1, j=2 N=17;
i1=0,j=3,N=9;
i=2,j=2, N=12;
H T.J.

Knactep 1

Knactep 2

Knacrep 1 Knacrep 5

Knactep 2 Knactep 6

Knactep 3 — Knactep 7

Knactep 4

Knacrep 8

— Knacrtep 3

Puc. MoBTOpPHOE UCNONBL3OBaHUE HACTOT NPU 7-3NEMEHTHOM KnacTepe



GSM: TUNbl X3HO40BEPOB

1. KaHanbl NpuHagneXxart ogHOU coTe
2. ©asoBble CTaHLUUN HaxoOATCcAa noa

yrnpaBneHnem OHOro KoOHTponnepa 6a3oBbix

cTaHuuu (BSC) (pwuc. a)

Puc. a. Cxema
X39HOoBepa

C OOQHUM

BSC.

19



GSM: TUNbl X3HO40BEPOB

3. ba3oBble CTaHUMW HaXoOaAaTCca noa
ynpaBieHneM pasHbIX KOHTPOS1epOoB
6a30BbIX cTaHUKUK (BSC), HO npuHaanexar
OAHOMY LIeHTPY KOMMYTaLUu NOABMK: /

cBsi3n (MSC) (puc. 0); BSC '*'A

)

l\- -J‘l

—
v

Puc. 6. Cxema xaHaoBepa
c ABymMs BSC

MS

--"'-Jh“"!-:{ e /




GSM: TUNbl X3HO40BEPOB

4. ba3oBble CTaHUMM HaxoaaTca noa
yrpaBneHneM pasHbiX LEHTPOB KOMMYyTaLUK
NoaBUMXHOU CBA3U (p

Puc. B. Cxema xaHaoBepa ¢ ABYMS
LileHTpaMn KOMMYTaL,MW NOABUXKHOW
CBA3N




GSM: ynpaBrneHns MOOUIIbHOCTbLIO

[laeT BO3MOXXHOCTb CUCTEME BbIYUCINTb TEKYLLNE
KOOPAMHATbLI BKMOYEHHOM MS Ans MapLupyTu3auum
BXOOSLLEro BbI30Ba.

MS caMOCTOATENBLHO OMNOBELLAET CUCTEMY O CBOEM
MECTOMOSIOXEHNN. MSC oTrnpaBnaeT coobLeHuns
CUCTEMbI TOMBbKO B OAHY COTY.

KoppekTupyetr pdaHHble O  MECTOMNOMOXEHNN
aboHeHTa (IMSI-nogknoyeHne [MS [OOCTYMHA,
penakTupyTcs  KoopauHatel  MS]  wmn  IMSI-
pasbeanHeHne [MS He [OoCTynHa, Ona Hee He
BbIAENSAIOTCA KaHanbl W HE  paccbinatTcs
coobLeHuns]).

ObecneunBaeT 6e30nacHoCTb, MCNOMb3yS
aBTOpM3aumIo Nnosib3oBartesnia n Mob. ycTpoucTea B
CETW.



GSM: NpUHUUNbI Nepeaayn
obcnyXnBaHus

* B UeHTpe kKaxaoou coTbl HaxoauTtca BS,
KoTopasd B npegenax CBOEUW  COTh
o0CnyXXnBaeT Bce MOOUSbHbIE CTaHLNK

 [1pn yxyoweHun curHana cBA3n yxyaLwaeTcs
KayecTBO 00cnyxuBaHua aboHeHTa. B aTtom
criyyae HeobxoguMm X3HOOBEP - CMEHa
pagnokaHana 6e3 paspbiBa cCOeaNHEHUS

 X3HOOBEP MOXET OblTb MEXCOTOBbIM (Mpu
nepecevyeHnn rpaHuLb COTbl) n
BHYTPUCOTOBbLIM (B cny4yae BO3HUKHOBEHUA
nomMex Ha paaunokaHarne)



GSM: NpMHLUMMbI Nepegayvn

obcnyXXnBaHus
MexcoToBbIn XOHOO0BEP MOXET ObITb XX@CTKUM UM MATKUM.
‘Markmm xaHgoBep - Tekyulee coeauHeHne MOoBbUIbHOro

aboHeHTa, HaxoasLerocs B 30He XdHOOBepa, nogaepXmBaeTcs
OBymMs 6a30BbIMM CTaHUMSAMWU OOHOBPEMEHHO, YTO YMEHbLUAET
BEPOATHOCTb  BbIHY)XOEHHOro paspblBa COeOVHEHUA  Npw
nepegade obcnyxuBaHna Mexay ©0as3oBbiIMM  CTAHUUSAMMU
CMEXHbIX  COT, OdHakKo  yMeHbwaeT  9PPEKTUBHOCTL
NCNONb30BaHUA pagNoKaHanos.

[Ipn XecTkomMm Xx3aHOoBepe - BCNEACTBME MCMNOMb30BaHUS B
CMEXHbIX COTax pasfnyHbIX YaCTOTHbLIX AMana3oHOB MObUIbHas
CTaHUUS He MOXET nogaepxmBaTb CBSA3b ¢ obenmmn 6a3oBbIMU
CTaHUMSIMM, NO3TOMY CBA3b C 0as30BOM CTaHUUM  COTHI,
nogaepXxmnBatoLen Tekyllee coeanHeHme, obpbiBaeTcsa 4o TOro,
Kak obcnyxuBaHue aboHeHTa nepegaHo 0Oas3oBOW CcTaHUUK
CMEeXHOoN  coTbl. 2KeCTKMW  XGHOOBep  nojpasymeBaeTt
ocBObOXAEHNE CTApOro pagnokaHana n nocneayrllee 3aHaTme
HOBOro pagnokaHana.



GSM: nNpoLeaypa XeCTKOro MexXcoToBOro
X3HOoBepa

°* noAroBKa K XaHOoBepy (MOUCK coceaHeN

COTbl, KOTOpad npumer MS  Ha
obcnyxuBaHne W BblOENUT AON9  Hee
paguokaHan) u

°* MONbITKA X3HAOBEpa, KoTopas MOXeT
3aKOHYUTbCS 3aHATUEM HOBOIO
paguokaHana B COCeOQHEN cOoTe unu
ONOKMPOBKOM  X3HOOBEpA B  cChy4vae
OCBODOXOEHNUs1 CTaporo KaHana 0es
3aHATUSA HOBOTO.



GSM: HMLUMaUmMA XaHaOoBepa

M O HOCTb CUIrHana

M OLLLHOCTb CUMrHana
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GSM: MeToabl MHULMALMK XaHAOBEpa

1) MeTton cpaBHeHus1 MowHocTten . OTcyTCcTBYET
noarotoBka K xaHOooBepy. B kKaXablh MOMEHT BpeMEHMU
Bblaenserca 6asoBas CTaHUMS C CaMblM CUNbHbIM
YPOBHEM  MOLLUHOCTWU  MPUHMMAEMOro  curHana.
(MOLLHOCTM paBHbI NMpu nopore T2)

2) Metoa noporoBoro 3HavyeHus. (CpaBHuBaeTca 1
nopor + cpaBHEHME MOLLHOCTEWN)

3) MeToa rucrtepesuca. XaHOoBep OCYLLECTBNSETCH
npu YCroBuM, 4YTO YPOBEHbL MOLLHOCTU CuUrHamna ot
npuHuMatowien ©O6a3oBOU CTaHuuMM Bbllle YpPOBHS
MOLLIHOCTW CUrHana oT nepepatoLwlen 6a3oBon CTaHUUN
Ha HEKOTOPYHO BENUYUMHY rMcTepesunca (BennymnHa h Ha
puc.).

4) KomOuMHupoBaHHbLIN MeTOA. JTOT MeToq
00beaNHAET METO[ MNOPOroBOro 3HA4YeHUA U MeTon
rmcrepesmnca.



GSM: CKOPOCTb nepenavn

MakcumanbH
CKopocTb CKopocTb TunuyHas Ucnonb3yem oe
nepegaum nepepaum c¢akTnyecka | ble
MNMpotokon paccTtosiHue
OAHHbIX K OaHHbIX K fl CKOPOCTb | AMana3OHblI 110 633080V
KITMEHTY onepartopy 3arpy3Ku yacToT cTaHLMN
GSM CSD 9,6 Kout/c 9,6 Kout/c 1 K6ant/c
CtaHpapTHble
ans GSM
GSM GPRS 80 Kéut/c 40 KéuTt/c 7 Kbéant/c 900/1800:
876-915MIl'y, | CtaHpapTHoOe
1850-1910(nep ansa GSM:
epnava); 35KM
921-960MI U,
5 1930-1990MI
GSM EDGE 236.8 Kout/c | 118.4 Kobut/c |15 K6anTt/c

(npném)
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