CTtaHpapTbl 6becnpoBOOHbIX CETEN

e CmaHOapmsbl (U COOTBETCTBYHOLLNE
paboumne rpynnsl IEEE802) :

802.11 WLAN
802.15 WPAN
802.16 WMAN
3802.22 WRAN
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CTtaHpapTbl 6ecnpoBOAHbIX

TexHoJiorus

Cranpapr

Macmra0

IIponycknasn
CIOCOOHOCTh

Paguyc neiictBus

JAuana3oHbl, MOJ0CHI

Wi-Fi

802.11a

WLAN

110 54 MowuTt/c

10 100 meTpos

50ITu

Wi-Fi

802.11b

WLAN

o 11 MowuTt/c

10 100 meTpoB

24TTn

Wi-Fi

802.11g

WLAN

mo 108 MouT/c

a0 100 meTpos

24TTn

Wi-Fi

802.11n

WLAN

10 300 Mout/c (B
nepcrnexkTuse 10 450, a
3atem 10 600 Mout/c)

a0 100 meTpos

2,4—25um 5,0 '

WiMax

802.16d

WMAN

o 75 Mowut/c

6-10 km

1,5-11 I'T'y

WiMax

802.16e

Mobile WMAN

o 30 Mout/c

1-5 km

2-6I'T'y

WiMax

802.16m

WMAN, Mobile
WMAN

1o 1 I'ont/c (WMAN), no
100 MowuT/c (Mobile
WMAN)

B pa3paboTke

B pa3paboTke

Bluetooth v. 1.1

802.15.1

WPAN

1o 1 Mowut/c

10 10 meTpoB

2,41Tu

Bluetooth v. 1.3

802.15.3

WPAN

ot 11 xo0 55 Mout/c

10 100 meTpoB

2,41Tn

UWB

802.15.3a

WPAN

110-480 Mowur/c

10 10 meTpos

75T

ZigBee

802.154

WPAN

ot 20 mo 250 Kour/c

10 meTpoB

2,4 I'Tu (16 xanaaos), 915
MTI' (10 kanajoB), 868
MTI'u (oauH KaHaJ)

WRAN

Nx19 MouTt/c

30 km

TB nmoaoce1 6-8 MI'g

HNudpakpacHbrii
nopT

115,2 Kout/c

o1 5 10 50 canTUMeTpOB,
O/IHOCTOPOHHSIS CBA3b -
10 10 meTpoB

07.04.2008
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Cmanoapmesi rpynnbl IEEE 802.11
(WLAN)

paboTa B HenunueHsnpyembix (B CLLA) 4aCTOTHbIX
avanasoHax 2,4-2,4835 (ISM-guana3soH); 5,15-5,35 n
9,725—5,825 'Tu (UNII-gnanasoHsl). Nonockl 20MIy. B
Poccun Tpebyetcs odbopmMIieHune.

802.11b (2,4 I'Ty, 11 M6wuTt/c), Ha Ppn3n4eckom ypoBHe
DSSS (Direct Sequence Spread Spectrum)

802.11a(5I' Ty, 54 MouT/c), Ha pusnyeckom yposHe OFDM
(Orthogonal Frequency Division Multiplexing)

802.11g (2,4I'Tu, 54 MowuT/c), Ha dN3N4eCcKoM ypoBHE
meTon OFDM

20§.J1n (2,41 Tu, 5Ty, gpo 600 Mout/c), MIMO makcnmym
x4:

https://mentor.ieee.org/802.11/documents
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https://mentor.ieee.org/802.11/documents

2.4 Tu opnanasoH 802.11

i ] 3 i ] ] ) ] ¥ L[ 1] Lk LB id  Channel
dA0 FAIF 2423 24T FARE FAAT 2443 J44T 453 45T 2443 2 44T 1473 i 484 Center Freguency

- dnanasoH 5Ty coaoepXuT 3HaunTenbHO bonbuwe (12+12+) kaHanos
- 802.11b,g 12-14 kaHanoB no 22MIu
- 802.11n moxeT ncnonb3oBatb 40MI 4 kaHanb! B 2 1 SI'TL Agnana3oHax
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http://en.wikipedia.org/wiki/File:2.4_GHz_Wi-Fi_channels_(802.11b,g_WLAN).png

[TpoTOKOMbI OECNPOBOAHBLIX CETEN
MACA MACAW

OcHoBown anga cepun ctangapToB anga 6ecnpoBoaHbix ceten |IEEE 802.11
nocnyxun npotokon MACA (Multiple Access with Collision Avoidance) 1990

CSMA/CA peanunayeTtca 4epes T.H. «pacnpeaernieHHyo OyHKUNIO KoopanHaummy
- DCF (Distributed Coordination Function)

[ononHuteneHo MoryT ncnosnb3oBaTtbes metoabl MAC: TodedyHas pyHKUMS
koopamHauun PCF (Point Coordination Function); kagpbl rotoBHocTn RTS/CTS

KoHTpornb HecyLen ocyLecTBnseTcs C NOMOLLBbIO ABYX METOO0B: NPOBEPKU
YPOBHS MPMHNMAEMOrO CUrHana u BUPTyanbHOW (PYHKLMN KOHTPOSIS HECYLLIEWN,

BekTopa pacnpeneneHna cetn NAV (Network Allocation Vector)

duanaszoH

L4
nepepar4yuka A
Brrs+»(C
E
OduanazoH

nepegarunka C
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802.11 — ApxutekTypa
«MHAOPACTPYKTYPHOU» CETU

802.11 LAN eStation (STA)

802.x LAN
TepMuHan ¢ AOCTYNOM K cpeae u
Touke goctyna (Access Point)

eBasic Service Set (BSS) nnn ESS

rpynna ctaHumn, UcrnonbayroLlas
OAWH YaCTOTHbIN AManasoH,

coTa.
eAccess Point

Distribution System cTaHUus cBa3aHHas ¢ LAN u c
ACCESS pacrpefennTenbHoii CUCTEMON.
Point BasoBas ctaHuus.

ePortal

MOCT B Apyryto becnpoBogHyto
ceTb

eDistribution System

KOMMYHUNKaAUMOHHAaA CEThb,
UHTErpnpyrowiad Bce cpecrtBa B
OAHY JIOTNYECKYHO CETb

Access Portal
Point

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 6



302.11 - ApxutekTtypa «ad-hoc»
CeTU

802.11 LAN e[lpamoe coeguHeHue B
HenocpeaCcTBEHHOU
onn3ocTu:

Station (STA)

e TepMUHarn ¢ 4OCTynom
K cpefe n Touke
poctyna (Access
Point)

Basic Service Set
(BSS) nnun IBSS

e rpynna ctaHuum,
ncnonbaytowiasa oguH
YaCTOTHbIN AMana3oH

STA, 802.11 LAN

7.6.1
07.04.2008 BIY, ®KH, NC, Kosanb A.C. 7



B3anmoaencTesme ypoBHeEN B
IEEES02.11

mobile terminal

fixed terminal

infrastructure network

application access point application

IP IP
LLC
802.11 MAC 802.11 MAC | 802.3 MAC 802.3 MAC
802.11 PHY 802.11 PHY | 802.3 PHY 802.3 PHY

7.71
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302.11 PHY

® MeTo[ 4YacTOTHbIX ckayvkoB, FHSS — Frequency Hopping Spread
Spectrum (ncxogHbin gna 802.11 cnocod)

79 kaHanos no 1 Ml'uy

FSK - Frequency Shift Keying 2-ypoBHeBas (1M6/c) n 4-ypoBHeBas
(2M06/c)

e MeToA npssMoun nocneposaTtensHocTn, DSSS Direct Sequence
Spread Spectrum

PSK - Frequency Shift Keying 2-yposHeBas (1M6/c) n 4-ypoBHeBast
(2M06/c)

11-T1 BUTHaA nocnegoBaTenbHOCTL bapkepa
14 YaCTNYHO NepeKpPbIBAIOLLINXCA KaHanoB
e VIHJpaKpacHbIn onanasoH
HeHanpaBneHHbin (diffuse IR) curHan
1n2 M6/c
10m

Cwm. Tarke http://www.cs.vsu.ru/~kas/doc/infonets/infonets08 2.pdf

07.04.2008 BIY, ®KH, NC, Kosanb A.C.


http://www.cs.vsu.ru/~kas/doc/infonets/infonets08_2.pdf
http://www.cs.vsu.ru/~kas/doc/infonets/infonets08_2.pdf
http://www.cs.vsu.ru/~kas/doc/infonets/infonets08_2.pdf

becnpoBoaHble KOMMYHUKaLMK ONA nepcoHarnbHbIX
KOMMbIOTEPHLIX CETEU (NMUKOCETEN)

PAN — Personal Area Network
Pabouaga rpynna 802.15 IEEE

EEE 802.15.1, Bluetooth

EEE 802.15.4 + npoTtokonel Zigbee

EEE 802.15.3, UWB - ultra-wideband ,
NCMOSb30BaHNE CBEPXLLUMPOKOMOSICHbIX
curHarios, CM.:

http://www.cs.vsu.ru/~kas/doc/infonets/infonets08 3.pdf

07.04.2008 BIY, ®KH, NC, Kosanb A.C.
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http://www.cs.vsu.ru/~kas/doc/infonets/infonets08_3.pdf
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http://www.cs.vsu.ru/~kas/doc/infonets/infonets08_3.pdf

IEEE 802.15.1, Bluetooth

Mcnonb3yemsble YactoTbl: 2,4465—-2,4835 T4, - HUXKHUI
(2,45 'Tuy) gnanasoH ISM (industrial, scientific, medical),
8 kaHanos

MakcumanbHble ckopocTn: 723,2 Kout/c B
aCUHXPOHHOM pexume; 433,9 KouTt/c B
NONHOOYMNNEKCHOM

I3Ha4anbHO ganbHOCTb AEUCTBUA paano-uHTepdenca
onpegensnack B 10m, (B rpaHuuax ogHou KomHaThbl). B
HacTosllee BpemMsa cneundpunkaumnamm Bluetooth
onpeaeneHa v sTopas 3oHa - 100 m (4ns NOKPbITUS
CTaHOapTHOro AoMa Unuv BHe ero).

Alcnonb3yoTcs curHanbl ¢ pacluMpeHnemM cnekTpa nyTem
CKauykoobpasHou nepectponkm YactoTbl (FHSS) no
rceBgocsiydyanHoMy 3akoHY co ckopocTbio 1600 nepkn./c

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 12



MAC 802.11

e [1pobnembl ncnonobzosaHmna CSMA/CD B
becnpoBOaHbIX CETSAX

07.04.2008

3aTyXaHNe CUrHarlsia, naket Mmoxet ObITb HE
NPUHAT OaXe MNMpun oTCyTCTBUN KOJITTU3UU

CD moxeT He paboTaTb, T.K. OTNpaBUTESb
MOXET He CrnblllaTb KONn3nm

CS MOXeT Takke He paboTaTtb, ecnu
TEPMMHAI «CKPbIT», T.€. HE CNbILLNT
nepenayu

BIY, ®KH, NC, Kosanb A.C.
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CKpbITble TEpMUHAIDI

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 14



MAC 802.11 (DFWMAC) ¢
NCIOJ1Ib30OBaAHUEM KadpoB NTOTOBHOCTH

nepenaroLwmnm y3ern NPUEMHUK

]
aKeTbl roToBbl K oTnpaBke; RTS ‘

data;
ACK

wait for the time-out v
right to send 0@16@1;

time-out v
NAK;

RTS CTS: data

|\
wait for
wait for ACK data

ACK: nonoxuTenbHoe KBUTUPOBaHME RTS; RxBusy

NAK: oTpuuaTtensHoe KBUTUPOBaAHME RxBusy: NpUeMHUK 3aHAT

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 15



WMAN 802.16, WIMAX

IEEE 802.16 npeacraBnseT cobon paccuymMTaHHy0 Ha BHEAPEHNE
B ropoAcKnx 6ecnpoBOAHbIX CETAX TEXHOSOMMI0, KOTopas
obecrnieunBaeT becrnpoBogHOE NOAKMOYEHUE K IHTEPHETY Yepes

TOYKM OOCTyna B pexume connection-oriented. AnbTepHaTnBa
xDSL.

gﬂoozbg% Broadband Wireless Access (MBWA) B paspaboTtke IEEE

IEEE 802.16.1, onpenenseT pagnonHTepdenc ansg CUCTEM,
paboTatowmx Ha yactotax ot 10 oo 66 T u;

IEESE ?02.169, 1-20lTu (2048 QAM-64 kaHanoB C OTKaTOM Ha
BPSK

IEEE 802.16.2, pernameHTnpyeT BONpPOCbl COBMECTUMOCTM
pa3HbIX CUCTEM LLUMPOKOMOSIOCHOro 6ecnpoBOAHOrO AOCTYnNa;

IEEE 802.16.3, onpeaenseT pagnonHTepgenc ans CUCTeM,
paboTarLux B nMueH3npyemblx gnanasoHax ot 2 4o 11 Ty

http://grouper.ieee.org/groups/802/16/

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 16


http://grouper.ieee.org/groups/802/16/

CoToBble N NEeNOKUHIOBbIE CUCTEMBI
CBA3U

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 17



CoTtoBble cetn GSM

e GSM -900 MHz
e DCS -1800 MHz

TDM frame

A

r

959.8 MHz L1 [

¢ Base .
935.4 MHz to moblle
935.2 MHz

914.8 MHz

Frequency

Mobile
>'to base

890.4 MHz
890.2 MHz

2x124 kaHanoB GSM, 8 BpeMeHHbIX CNOTOB B KaXXA0M

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 18



dopmat kagpa GSM

32.500-6uTHeIA myneTudgpeim (120 mcek)

10

1

13

14

15

14

17

18

19

20

21

22

23

24

BuTt ronocc/gaHHbie

Jape3epBUPOBaHO
Ha Byaylee

148-6UTOBbLIR MHDOPMALUWOHHBIR Kaap (547 mMKcek)

07.04.2008

BIY, ®KH, NC, Kosanb A.C.
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CDMA - Code Division Multiple
AcCcess

B CDMA kaxgblnn BUT-TanmMm OennuTcst Ha m KOPOTKUX MHTEPBAsoB,
HasbiBaeMbIx Ymnamun. OBbI4YHO nucnonb3yeTtcs 64 nnu 128 ymnos Ha 6UT.

Kakxgon cTaHumm npuceBamBaeTcsl YHUKanbHbIN M-OUTHbIW Ko (chip
sequence).

YTobbl nepenatb 1 OUT cTaHUKMA nocbkinaeT cBon vnn-koa. [nsa npocTtoTbl
aanee byoem npegnonarath, YTo m=8. [Inga Toro 4tobbl NnocnaTtb
HyneBon 6UT, NoCkbINaeTcsa AONOSMIHEHWE YKUM-KOAa NO MOAYSIHO OOMUH.
Hukakue gpyrne kogosble nocrenoBaTenbHOCTU HE pa3peLleHbl.

Hanpumep, nyctb ctaHumMn 1 noctaBreH B COOTBETCTBUE YMMN-KOA
01010101, Torga npun NocbInke normyeckon 1 oHa oTnpaBndaeT Ko
01010101, a npun otnpaske normnveckoro Hynsa - 10101010.

Ecnn nmeetcsa kaHan ¢ nonoconn 1 My n 100 ctaHumnm ¢ FDM, T0
Kaxkgast n3 Hux nonyymt no 10 Ky (10 kéut/c npn 1 6ute Ha u). Mpwn
CDMA kaxpgasi cTaHUuMS UCMOoSib3yeT BECb YaCTOTHbIW AManasoH, Tak YTo
BbyaeT nonydeHa ckopocTb nepedayn 1 meraumn B cekyHay. Npn meHee
100 ynnos Ha 6ut CDMA obecneumBaeT OOSbLLYIO MPOMNYCKHYHO
crnocobHocTb, Yem FDM.

07.04.2008 BIY, ®KH, NC, Kosanb A.C.
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CDMA, oanH ypoBeHb

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 21



¢ Yun-koabl MOXHO NpeacTaBUTb B BUOE M-
KOMMNOHEHTHbIX BEKTOPOB. Yun-koabl
BbIOMpPATCA Tak, YTO BCE OHU MOnapHoO
OpPTOroHarsbHbl (He NboN yHUKaNbHbIN YKM-

KOO NpUrogeH, Tak, ecnu ctaHuma 1 nmeet
yun-koa 01010101, To cTaHUUSA 2 HE MOXET
nmeTb Yun-koa 10101010, HO ymn-kKoa
11101010 gonyctum).

e http://book.itep.ru/4/41/mov_4181.htm
e Pasgen 4.2 A. TaHHeHBaym

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 22
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CnyTHUKOBbIE CETH,
pacrpeagaesieHne pecypcosB

e TDM Time Division Multiplexing
(BpeMeHHbIe CIoThl)

e FDM Frequency Division Multiplexing

(4aCTOTHblEe NoaananasoHbl)

e CDMA Code Division Multiple Access
(koooBOe pasgerieHne B cMctemMax C
MHOXXeCTBEHHbIM OOCTYMNOM)

07.04.2008 BIY, ®KH, NC, Kosanb A.C.
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[lpnemMHoO-nepeparoLme TpaKkThl
THUKOBbIX CUCTEM

Satellite Satellite

TSNS SSSE,

{ S/ )/ [ f )] [ L)/ [ L)/
FNNSNSNENEN SNNSNENENSN TENSNSNSNNN, TESSNSNSNNN

Downlink
downlink uplink

channel channels
(b) %

OpgHa cuctema aHTeHHa—npeobpasoBaTefib—aHTEHHA Ha3bIBAETCH
TpaHcnoHAaep (cTeon). [na coBpeEMEHHbIX reoCTauMOHapPHbIX CIYTHUKOB
yucno TpaHcnoHaepos nopsgka 20-30. Kpome Toro, Ha ogHOM nosvumm
reoctaumoHapHON OopOUTbI MOXKET HaxXoaUTCA HECKOMbKO CMYyTHUKOB.

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 24



[lpnemMHoO-nepeparoLme TpaKkThl
CMYTHUKOBLIX CUCTEM

Communication

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 25



CnyTHUKOBbIE YaCTOTHbIE
AuManasoHbl

Awvanason

Hucxopgawue
CUrHasbl

Bocxopawune Wupuna
cUrHasnbl nonocol

NMpo6nembl

07.04.2008

1,5TTy
1,91y
40Ty

11Ty
20y

1,60y 1SMlMy,
2,2y 70 MMy
6,0y 500 MINy,

14Ty 500 MINy,
30y 3500 My,

BIY, ®KH, NC, Kosanb A.C.

Y3kaa nonoca,;
nepenonHeH

Y3kan nonoca,;
nepenonHeH

HasemHas
nHTepdepeHuns
Loxas

Loxas, CTONMOCTS
obopvaoBaHKUA

26



3aTtyxaHue B atMmocdoepe b6e3 yyeTa
00Xa9 Ha NMUHUUN CNYVTHUK-3eMns

3aTyxaHue B ngeanoHon | 3aTtyxaHue B aTMoc doepe,
aTMoc (pepe, ob C y4yeTtoMm napoB Boabl 5 r/m3, ob
yron mecta OuanasoH (HasBaHue, cpenHaa YacTtota agvanasoHa Tu)

C,4 | Ku 11-12 | Ka, 18 | C, 4 Ku, 11-12 Ka, 18

1,54 | 2.3 8,0 2,0 3,3 9,7
04 | 0,7 2,0 0,7 1,1 2,8
0,2 | 0,38 1,0 0,5 0,7 1,2
0,15 | 0,28 0.75 0,2 0,35 1,0
0,1 | 0,2 0,6 0,12 0,25 0,7
0,05 | 0,15 0,48 0,1 0,21 0,6
- 0,08 0,37 0,08 0,13 0,35
- 0,05 0,25 0,07 0,11 0,3

30ecb 1 ganee ncnonb3oBaHbl Matepuansl XXypHana «CnyTHMKoBast
cBa3b», N3a-Bo OO0 [poTek.

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 27



LLlymbl aTMocdepbl 6€3 yyeTa
poxada (Tatm, K

NneanbHas
atMoc pepa, K

ATmoc depa Cc y4yeTom
napoB BoAabl 5 r/m3, K

[lnanasoH

Yron mecTa

Ku

Ka

C

Ku

Ka

0

234

96

138

256

S

39

96

39

58

124

10

22

53

28

39

63

15

16

41

12

20

53

20

12

34

/

15

39

25

9

27

6

13

34

30

S

23

S

8

20

45

3

15

4

7

17

[MpnmedaHue. MNpwn onpeneneHnn TatMm 3Ha4YeHne TepmMogNHAMNUYECKOU
TemnepaTtypbl Ha Tepputopnn CHI npmnHaTo paBHbiM 260 K.
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BrninaHne norogHbIX yCnoBUn Ha
BER npu nepenayn gaHHbIX

PekomeHgaumn ITU (CokpalleHHble AaHHble) Ofa CNYyTHUKOBbLIX KaHaroB
Intelsat n Eutelsat:

Intelsat (SuperlBS) Intelsat (BasisIBS),

BeposiTHOCTb OLLMGKM Eutelsat (HighGradeSMS) | Eutelsat (StandartSMS)

Ha buT, bonee

Pm %

Pr, %

Pm, %

Pr, %

107

10

4

10°

2

0,64

3

1

107

0,2

0,04

MpumeyaHue 1. BeposTHOCTb ownbku 108 rapaHTMpyeTcsl TONbKO B SICHYIO
noroay.

[MpumevaHne 2. PM n Pr — oTHOLWeEHMA HabnogaeMon NpoaosKUTENTbHOCTH
noXxaen sagaHHOWM MHTEHCUMBHOCTU K nepuogam B 1 mecsuy, 1 oguH rog.

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 29



PacnpeneneHne emkoctu Kl
CMYTHMKOB CBSA3U1 U BELLIAHUSA

[l1nanas3oH yacToT B Poccumn
2004 | 1998 | 2001 | 2004
C 30 95 80 50
Ku 53 5 20 50
Ka 17 - - ?

[MepBble B CCCP reoctaynoHapHble CAYTHUKK CBSA3WN U BeLaHUs
N COBPEMEHHbIE M 3apybexXHble CMYTHUKM
[TapameTpbl Pagyra | Topu3oHT | Intelsat-4 | Intelsat-4A
Cpok cny6bl, neT 3 3 3 /
Pabo4yun ananasoH C C/Ku/L C C
Ymncno ctBONOB 6 6/1/1 12 24

07.04.2008 BIY, ®KH, NC, Kosanb A.C. 30



[lencTByloLne CnyTHUKN
"Okenpecc", "l opn3oHT" n "Aman"

Touka [NaTa
CTOSIHUSA 3anycka
[Opn30HT-37 14° 3.4. 15.07.1992 | ©I'Yr KC C-pnanasoH, 6 ctBosioB no 34 MlMy,
C-gpnanasoH, 11 ctBonos no 36 Mlru, 1
11°3.4. 23.06.2000 | dI'YMkKC ctBon 40 MINu; Ku-gnanasoH, 5 ctBonoBs
no 36 My

Craumonap-12 o :
(FopuaoHT-43) 40° B.O. 25.01.1996 | ®IYMNKkKC C-gpnanasoH, 6 ctBosioB no 34 MlMy,

Craumonap-5 0
.a. 25.05.1 Orynk - 4 Ml
(FopusoHT-44) 53°B.8 5.05.1996 C C-gnanasoH, 6 cTBOJIOB MO 3 L

HassaHune KA MpuHagnexxHoC Tb MpumeyaHne

Qkcnpecc-A, Ne 3
(Gkcnpecc-3A)

C-gpnanasoH, 11 ctBonos no 36 Mlru, 1
80° B.A. 12.03.2000 | ®I'yYrnkKcC ctBon 40 MlNy; Kn-gnanasoH, 5 ctBonoB
no 36 MMy

Avan-100 90° B.A. 06.09.1999 | OAO "l'azkom" C-pnanasoH, 10 ctBonos no 36 Mly,
CraumoHap-6 o

(FopuaoHT-40) 96,5° B.4. | 29.10.1993 | ®I'YIMKC C-gmnana3soH, 6 cteosioB no 34 MlMy,
OkpaH-M, Ne18 99° B.A. 07.04.2001 OIrYMn KC 1 akTmBHbIN cTBON, 770 MIMYy,
Qkcnpecc-9 103°B.A4. 26.09.1996 [ PIYIMNKC C-gpnanasoH, 10 ctBonos no 34 Mly,

Craumonap-7 o .
(Fopu3oHT-36) 140° B.A. 02.04.1992 | ®I'YMKC C-onana3soH, 6 ctBosioB no 34 MMy

Jkcnpecc-A, Ne 2
(Gkcnpecc-6A)

Craumonap-16 o :
(FopuaoHT-45) 145° B.A. 07.06.2000 | oYM KC C-gpnanasoH, 6 ctBosioB no 34 MlMy,

MO COCTOSIHUIO Ha OKTA0pbL 2001 T.
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CpaBHUTENbHLIE JAHHbLIE 3apyDEXHbIX U
OTEYECTBEHHbIX CMYTHUKOB

Eutelsat-W2,

Akcnpecc-AM (80°
MapameTp Intelsat-7 Eutelsat -W3 Intelsat-9

B.4.)
["of 3anycka nepBoro CnyTHUKa cepumn 1993 1998 2001 2003
Cpok cnyx6bl, net 10,9 12 13 12

Macca cnyTHuka (cyxas), Kr 1470 1500* 1700* H.O.

Mol HOCTb CONnHEYHbIX 6aTapen B .
KOHLLE CpoKa cnyx6bl, BT 3851 5840 7000 6000
260 (6e3

560* 570
AHTEHH)

MoTpebneHne nonesHon Harpysku, Bt 2670 4100 5300* 4200
Yncno akTMBHbIX CTBOJIOB: 26 i 44 10
C-gnanasoH

Ku-gnana3oH 10 24 12 14

Macca nonesHown Harpysku, Kr 442

ONMM B ocHOBHOI paboyen 30He,

ABBT: C-gnanasoH 35-40

Ku-amnanasoH 45-49

OkBMBarneHTHasa paboyas nonoca

yactoT, My C-guanasoH 1512

Ku-anana3soH 720
Mpumevanune * MpubnusntenbHble AaHHbIE.
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CnyTHUKK CBA3M N BeLLaHUA
opraHundauumn Eutelsat (Ha 06.2001

Cny THUK

Touyka cTosaHUS

[aTta 3anycka

PH

OkoH4aHne paboThl

Eutelsat-2F 2

12,5° 3.1.

15.01.91

Ariane-44L

2001

Telecom 2A

8° 3.4.

16.12.91

Arianed44LP

2001

Telecom 2D

8° 3.4.

08.08.96

Ariane-4

2006

Eutelsat-W3

7° B.O.

12.04.99

Atlas-2AS

2011

Eutelsat-W1R

10° B.A.

06.09.00

Ariane-4

2012

Hot Bird-1

13° B.A.

28.03.95

Ariane-44LP

2006

Hot Bird-2

13°B.4.

21.11.96

Atlas-2A

2011

Hot Bird-3

13°B.14.

02.09.97

Ariane-4

2011

Hot Bird-4

13° B.A.

27.02.98

Ariane-4

2012

Hot Bird-5

13° B.A.

09.10.98

Atlas-2A

2012

Eutelsat-W?2

16° B.A.

05.10.98

Ariane-4

2010

Eutelsat-2F 3

21,5° B.A.

07.12.91

Atlas-2AS

2001

DFS-2

25,5° B.A.

24.07.90

Ariane-44LP

2000

EuroBird-1

28,5° B.A.

08.03.01

Ariane

2015

Eutelsat-2F 4

28,5° B.A.

09.07.92

H.O.

2002

Eutelsat-1F 4

33° B.A.

16.09.87

Ariane-3

* *

Eutelsat-W4

36° B.A.

24.05.00

Atlas-3

2012

SeSat

36° B.A.

18.04.00

[NpoTOH

2010

07.04.2008

Mo COCTOAHMIO Ha 2 kB. 2001 1.
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CnyTHUKN CBA3U U BELLAHUA
oprannszaummn Intelsat (Ha 07.2001

Cny THUK Toyka ctoaHusa | HaTta 3anycka | PH

["og OKOH4YaHUs paboThl

Intelsat-511

29,5° 3.4.

29.06.85

Atlas-G

3 kB. 2002

Intelsat-601

34,5° 3.4.

29.10.91

Ariane-44L

4 kB. 2004

Intelsat-602

62° B.A.

27.10.89

Ariane-44L

4 kB. 2001

Intelsat-603

24,5° 3.0.

14.03.90

Titan-3

2kB. 2002

Intelsat-604

60° B.A.

23.06.90

Titan-3

4 kB. 2002

Intelsat-605

27,5° 3.4.

14.08.91

Ariane-44L

4 kB. 2005

Intelsat-701

180°B.A.

22.10.93

Ariane-44L

4kB. 2010

Intelsat-702

176°B.14.

17.06.94

Ariane-44L

4kB. 2011

Intelsat-704

66° B.A.

10.11.95

Atlas-2AS

1 kB.2010

Intelsat-705

18°3.4.

22.03.95

Atlas-2AS

4 kB. 2009

Intelsat-706

53° 3.4.

17.05.95

Ariane-44P

4kB. 2011

Intelsat-707

1° 3.0.

14.03.96

Ariane-44P

2kB. 2012

Intelsat-709

50° 3.A4.

15.06.96

Ariane-44P

2kB. 2012

Intelsat-801

31,5°3.4.

28.02.97

Ariane-44P

1 kB.2013

Intelsat-802

174° B.A.

25.06.97

Ariane-44P

2kB. 2013

Intelsat-804

64° B.A.

20.12.97

Ariane-42L

1 kB.2013

Intelsat-805

55,5° 3.4.

18.06.98

Atlas-2AS

2014

Intelsat-901

180° 3.4.

09.06.01

Ariane-4

2016

Intelsat-902

62° B.A

30.08.01

Ariane-44L

2016

APR-1

83° B.A.

03.04.99

Ariane-42P

2010

APR-2

110,5°B.A.

18.07.98

Long March

2010

07.04.2008
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[TapameTpbl NON1e3HON Harpy3ku
cnyTHUKoB Eutelsat n SeSat

MapameTphl Eutelsat-2 Eutelsat-W SeSat

Pabo4yun gnanasoH yacToT, L 10,95-11,2 10,95-11,7 10,95-11,2

- UC3-3eMnis 11,45-11,7 - 11,45-11,7
12,5-12,75 12,5-12,75 12,5-12,75

- 3emna-MC3 14-14,5 13-13,25 13,75-14 | 13,75-14

Yuncno cTBOSIOB 16 24 18

Nonoca yacTtoT ctBONa, My, 36/72* 36/72* 72

MouwHoCTb NnepegaTivka, BT 50 90 95

MakcumanbHbin OKUM, oBBT: . .

- 49 (Widebiam) [ 49 (dpukcnpos.) 48 (dpukcupos.)

- Y3KUM Ny 53 (Syperbiam) | 53 (nepenauenwus.) | 50-51 (nepeHauyenms.)

YpoBeHb S),El, B Makcumyme, ab/K: H.I. H.I.

- LUMPOKNI NyY

- Y3KUM Ny H.[. H.[. +6 (nepeHauenus.)

lMonspusauuns NMMHEenHas NMHenHas NMMHenHas

11450,35

YacTtoTbl Masika (Tenemetpud), My | H.A. H.AO. 12501

11199,5

+4 (dmkcupos.)

Mpumevanus: * ona cepumn Eutelsat-2 - 9 ctsonos no 72 My, B Eutelsat-W4
Bce cTBosbl No 33 Mlu, B Eutelsat-W3 n W2 21 ctBon no 36 My n 13
ctBonoB no 72 Mlu, Eutelsat-W1R Bce ctBonbl no 72 Ml u.
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CTOMMOCTb N3roTOBIIEHUA U
3anycka cnytTHukoB Eutelsat

KOoHTpakT CTOMMOCTb MJTH 0.
N3roTtoBrieHne cnyTHuKa - cepun Eutelsat-2 50

3roTtoBneHumne cnytHuka - cepuun Eutelsat-W 115

3anyck cnyTtHuka cepun E utelsat-2 65

CosfaHne LeHTPOB yrnpaBneHns n MoHnTopuHra gnsa Eutelsat-2 | 10
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Pabo4ne 30HbI CNYTHUKOB

Eutelsat-W2, 16° B.A4. Aman-200, 90° B.4. (3anyck 2003 r.)

T T 2
AFOGEION
SRS

K AINEF «|§~
7, W N
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L

ONNM max = 52 nbBT ' OHTyp BHeLUHMFL: 45 pbBT KU-amanason K 47 nEB
(G/T) max = +6 oBBT BHYTPEHHU 48 ABBT 5 1im max = 49 nBBT (G/T) ?n“g‘; +3ﬁ5/£
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EBponenckmun ctaHgapT DVB
Digital Video Broadcasting

e CTaHpapT onpepenseT
CTPYKTYpPY NepenaBaemMoro notoka gaHHbIX

CNCTemMy KaHaJibHOro KogmnpoBaHA U
MoaynAaunn and MmyJribTUNPOrpaMmMHbIX
CINy>X0 TenesBnaeHus

o DVB-T, T2 (terrestrial)

o DVB-S, S2 (satellite)

o DVB-C, C2 (cable)

o DVB-SH (sat-handheld)

o DVB-IPDC (BewaHue 4yepes IP)
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