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Meroanueckue yka3aHus
10 BBIIIOJIHEHUIO ITPAKTUYECKOrO 3aHATUsA Ne2
10 TACLHUIIIINHE
«CIyTHUKOBBIE Y HA3EMHBIE CUCTEMBI PAAMOCBSI3N»

Coctasurens: A.I'. XKykosckuii, mpod. kad. «ATCC»

Paccmotpeno u ogoOpeHo
Ha 3aceganuu kadenpsl «UTCCy
[Ipotokoi ot «26» aBrycta 2019 r., Neo 1.



IpakTuueckoe 3ansiTue Ne2
Pacuer mapaMeTpoB pagnokaHasia. JHepPreTHYECKHd pacuer

PaaAnoOJIUHHAHA

eanb 3ansTHA:

1. 3akpenutrh TEOPETUYECKHE 3HAHUS [0 OpraHu3alMu Pajuo peieiiHON
CBA3U.

2. Ilpuobpectu mEpBUYHBIE YMEHHS IO ONPEACIICHUI0 MaKCUMAaIbHOTO
paccTosiHUA MpOJIETa IO MCXOAHBIM JAaHHBIM WJIM MAaKCUMAaJIbHOW MOIIHOCTH
(4yBCTBUTEJIHOCTH IIPUEMHMKA MPU 3aJaHHOM paccTosiHuu B nposiere PPJIL.

3. Bocniutanue n10O6poCOBECTHOrO OTHOLIEHUS K ydeOe, HACTOWYMBOCTU U
LEJICYCTPEMIICHHOCTH B OBJIAJICHUHM 3HAHUSMHU M CTPEMIICHUS B COBEPILEHCTBE
OCBOWTH CBOIO Tmpodeccuto (ydeOHyH  JTUCIUIUIMHY), CIOCOOHOCTH K
CaMOCTOSITEJIbBHOMY (TBOPYECKOMY) TPYAY (PELIEHUIO TOCTABICHHBIX 3a]a4).

IIpumeuanue:

B pesynbraTe mpoBeaeHHs 3aHATHS OOECIEUMBAIOTCA CIEAYIOIINE YPOBHU
00y4eHHOCTH, onpezeneHHble KBanndukanoHHIMU TpeOOBaHUSAMU:

0) SHATD:

- OcHOBHBIE MOAXOAbl M KOHUEMUMU CO3JaHUS CHCTEM CBSI3H C
VCIIOJIB30BAaHUEM PAJHOPEIIEUHBIX U CITyTHUKOBBIX PETPAHCIISITOPOB.

- TexHHuYecKkue XapaKTEPUCTUKU CUCTEM CIYTHUKOBOW M pPAJAMOPEIECHHOU
CBA3U.

B) YMETDH UCIIOJIb3OBATD:

-  Meroauky NpPOEKTUPOBAHUSA PAAUOPEIEHHBIX W CIIyTHUKOBBIX JIMHUU

CBJI3H.



Tema. PACYET YPOBHEWU CUIHAINOB HA UHTEPBAIJIE PPJ

PaccmMoTpuM  yOpoOIIEHHYIO CTPYKTYpHYIO CXEMy HMHTEpBaja pPaJuOJIMHUU U
COOTBETCTBYIOIYIO AuarpamMmy ypoBHel (puc. 1). O4eBHAHO, YTO KadyecTBO PabOTHI JIMHUU
CBSI3M, OIpelessieTcsl YPOBHEM CHUTHaJlla Ha BXOJAE MpPUEMHHUKA U BO3MOXXHBIMHU
OTKJIOHEHUSIMU 3TOTO YPOBHS IIPU 3aMUPAHUSX.

Ha nuarpamMme ypoBHE# BUJHO, YTO CUTHAJl M3JIy4aeTcs NEepeAaTIYMKOM C YPOBHEM ,
IPOXOAUT depe3 pazaenurenbHblii ¢uiabTp (PD), B KOTOpOM YypOBEHb YHajeT 3a CYeT
BHYTPEHHUX IIOTEPh M TOCTyHaeT uepe3 (UAECPHYIO JUHHIO B IEPENAIOIlyl0 aHTCHHY C
ko3P duurentom ycunenus (1. 3a c4er moteps B (puaepHON JTMHUH YPOBEHb CUTHAJIA €Il
YMEHBUIUTBCS, a B IEPEAAIONICH aHTCHHE YBEIMUUTCS Ha BEJINUUHY

ITpu pacnpoctpanenuu curxaina no unrepsainy PPJI (mpotskenHocThio K0, Ha paboueit
4acToTe /) ypOBEHb CHTHAJA YyIaJeT 3a cueT ociabiieHus cBOOOAHOTO MPOCTPAHCTBA, MOTEPh B
razax armoc(epbl U HEKOTOPBIX JOMOJHUTEIbHBIX MOoTeph. OOIIee ociabieHre curHana 3a cyer
ATUX MPUYUH MOXKET NOCTUTHYTh 130-140 nb u G6ombie.

Pna Lo G f G: Loz
1) [ s L A >
=
i f.\. HE

Lo+ Lr+ Lgon

0 0
Pnp
Pnp nop
Puc. 1

B mnpueMHOIl aHTEHHE YPOBEHb CHIHala YBEIWYMUTCS HAa BEIUYUHY , 3aTeM
YMEHBUIUTCS B IPUEMHOMN (pUAEpHON JMHUY, B PAa3EIUTENbHOM (PUIBTPE U MOCTYHMUT HA BXOJ
IPUEMHHKA C YPOBHEM . JTO 3Ha4YE€HME MOJIy4aeTcsd B OTCYTCTBUHM 3aMHpAaHUM CHUTHAla Ha
MpoJieTe PPJI.
3anac Ha 3amupanus (M) ABIseTCSA pa3HULIEH MEXy IOPOrOBBIM 3HAUEHUEM YPOBHS CUTHaja
Ha BXOJC INPHUEMHHKA U TIOPOTOBBIM 3HAYECHHEM , KOTOpO€ oOmpenensercs M3
napaMeTpoB KOHKpPETHOM anmnapaTypbl nudpossix PPJI s 3ananHoil BeTUUnHBI U

[lepen pacueramMyu HeOOXOAMMO BBISICHHTB, JJISi KAKHX XAPaKTEePHBIX TOYeK Ha
npoJiere JUHHU CBSI3M TPHBeJEHbl TeXHHYECKHE [JaHHbIe Ha anmaparypy ¢upmoii -
u3roropureseM. OCHOBHbIE TOUKH MOKa3aHbI HA PUC. 2.
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Puc. 2

W

K mpumepy MoryT ObITH JaHHBIE HA YPOBEHb MOIITHOCTH NepeaaTuuKka st Touku A', B' unn

, @ TIOPOTOBOE 3HAYCHUE YPOBHS CHTHAJIA Ha BXOJC MPHUEMHUKA MOXKET OTHOCUTCS K Toukam C,
HIIn A.

YpoBeHb CUTHAIA HAa BXOJIE MPUEMHHKA ( )

; (1
rae - YPOBEHb MOIIHOCTH MepeAaTunKa, 1bm;

, 72 - ko3 b PHUIMEHTH! yCHIICHHS TIEpeIalolel U MpueMHol anTeHH. [Ipu pacyeTax MOXKHO
BBIOpaTh MapaMeTPhl TUIIOBLIX aHTCHHBI U3 TA0JIUIBI WIH 33/1aThCS JUAMETPAMH aHTEHH (1S
napaboIUIECKUX CTPYKTYP) U OIPEACTUTh X KO OUIIMEHTHI YCHIICHUSI H3 COOTHOIICHUS:

(1)
rae D - quameTp aHTeHHbI, M (U1 quanazona yactot Beimie 10 [T D =0.3-1.2wm), f-
pabouas vactota, ['T11 (mpu pacyerax CHOIB3YHTE OKPYTIICHHOE 3HAUCHHE CPETHEH YaCTOTHI
BBIOPAHHOTO JTHAITa30Ha).
[Tpu BEIOOpE aHTEHH HEOOXOUMO YUUTHIBATh, YTO HA MIPAKTHKE HE MIPUMEHSIOTCS aHTCHHBI C
koa(urmenTamu ycuiieHus 60oapmmmu, ueM 45 - 47 ab.

B nanpHelmmx pacyerax 3TH NapaMeTpbl MOKHO Oy/JAeT U3MEHSAThH /I ONTUMU3AINH
NPOEKTUPYEMOI JIMHUH CBA3H.

, - ocnabnenne curHana B puaepubix muHusx (O1, @2), ab.

, e L - nuHa ¢unepa, M; 4 - IoroHHoe 3atyxanue guuepa, 1b/m,
- OmpeeNsieTCsl aHATOTHYHO.

[ToronHoe 3atyxaHue B GUACPHBIX JIMHUAX 3aBUCUT OT THIIA BOJHOBOJAA U KOHCTPYKTHUBHBIX
ocooennocteit ADT [1, rnasa 3].

[Tpu orcyrcTBUM Puaepa (Korma mpueMonepeaTyuki 00bEAMHEHBI C aHTEHHOH B BUJIE
MOHOO0JI0K2) HEOOXOIMMO YUUTHIBATh KOHCTPYKTUBHBIE 0COOEHHOCTH YCTPOUCTBA OObEAMHEHUSI.
[Tpu nuametpe antenH 30 - 50 cM mpueMoniepearoIIHil OJIOK COSTUHSIIETCS C aHTCHHOU
HETOCPEACTBEHHO € ITOMOIIBIO MPEIIM3HOHHOTO BOTHOBOJAHOTO COSIMHHUTEINS, TOITOMY B 3THX
CIIydasix mOoTepH B Gpuaepax MOKHO NpUHATH paBHbIMU O 1b.

[Tpu GonbImuX qUamMeTpax aHTEHH COSAMHEHHE MTPOBOIUTCS KOPOTKHM OTPE3KOM THOKOTO
BOJIHOBOJIa, TIOTEPHU B KOTOPOM

= =0.5 nb.

- ompenensieTcs U3 mapamMeTpoB anmnapaTypsl. OOBIYHO 3HaUEHHUE OCIA0ICHUS B
pa3aeNuTeIbHBIX (PIIBTPAX COOTBETCTBYET CYMME MOTEPh B MEPEIAONIEM H U IPUEMHOM
ycTpoiictBax (P®' + PD", puc. 2).

[Tpr MOHOOIOYHOI KOHCTPYKIIMH, TaHHBIC HA YPOBEHb MOITHOCTH NEpeaTINKa U TIOPOTOBBIC
3HA4YEHUs YPOBHS CUTHAJIa HA BXOJ€ MPUEMHHUKA, YaCTO OTHOCATCS K TOUKAM,
COOTBETCTBYIOIIIMM YPOBHSIM Ha aHTEHHOM BOJHOBOJHOM COEIMHUTENE (APYTUMHU CIIOBAMH, B
3HA4YEHUS YPOBHEH YK€ 3aJI05KEHBI ITOTEPHU B pa3AeIUTENbHbBIX QUIbTPaX).

B 51HX ciy4asx Benv4HMHA I0TEPh = (. [Ipu pa3zHEeCEeHHOI KOHCTPYKIIUU
MIPUEMOTIEPEIATINKOB U aHTeHH, oTepu B PO cocrasnstoT 4 - 5 a1b (B PPJI 6onbmioit emxocTn).
- TOTIOJTHUTENLHBIC TTOTEPH, CKIIAIBIBAIOIINE U3 MTOTEPh B AaHTCHHBIX 00TEKATEIsX u
MOTEPh OT MEPeraaa BHICOT MPUEMHON U TIepeAaroIeii aHTCHH ( =1-2 nb)..
, 1B, (2)
rae R0 - mpoTsiKeHHOCTh nHTepBana PPJI, km,

- pabouas yactora, [T,
paccuuThIBaeTCs o popmyiie



, Ab.

TZie Y0, YH - IOTOHHBIE 3aTyXaHUs B BOJSHBIX Iapax M aToMax Kuciaopoaa arMocdeps! (1b/km),
orpenenseMble U3 rpapuka (mpuJ. 2).

[TapaMeTpbl HEKOTOPBIX TUIIOB aHTeHH PPJI

f,ITu Tun G, 1b ["abaputel, M WsroroBurenn
2 AJll1D2-3.5 35 D-35 Poccus
AJID-5 38.5 D-49 Poccus
AIIA 5/6 TTH 38.2 D-3 NEC (Smonus)
PITA-211 39.5 3*2*6 Poccus
4 HPX10-44D 40.3 D-33 Ouapro (CIIA)
HPX12-44D 42.5 D-3.7 Ouapro (CHIA)
AJID-5 43.5 D-49 Poccus
AITA 5/6 TTH 41.4 D-3 NEC (SInonus)
6 AJ1D-3.5 42.5 D-35 Poccus
PITA-2IT 43 3*2*6 Poccus
HPX12-56D 44.5 D -3.7 Ouapro (CIIA)
AHK1.1/8 37.6 D-1.1 Poccus
] AMJI-1.75 41.5 D-1.75 Poccus
AMJI-2.5 44.5 D-25 Poccus
AJ12-3.5 46.3 D-35 Poccus
AJID-1 38.5 D-1 Poccus
1 AHK1.1/11 40.6 D-1.1 Poccus
HPX6-107D 44 D-1.8 Ouapro (CIIA)
AJlY-1.75/11 44.5 D-1.75 Poccus

B nuanazonax yactor Beime 12 I'T1 ucnons3ytores antennsl guamerpom 0.3 - 1.2 m.

dopmyIibl pacyeTa rapaHTUPOBAHHOW BEJIMYMHBI OTH0AIOINX OOKOBBIX M 33 JHHUX JIEIECTKOB
JarpaMM anpaBJIEHHOCTH MapaboIu4YecKUX aHTEeHH U MPUMEpPHI AUarpaMM HallpaBICHHOCTH,
pacuyuTaHHOM MO popMysaM U IPEJOCTaBIIEMON IPOU3BOAUTENIMU 000PYI0OBaHUS

A®) Yrasl Ipumeuanue
-G+40-101g(Da * £/ 30) --251g (®/2) 4500/ f/Da <=0 =75° He > -G
-G-201g[(®-72)/3] 75°<® <=170° He > - (G + 25)
- (G +20) 170° < © <= 180° -

- K03 dULIMEHT YCUIICHHUS aHTEHHBI, 1b (B 00111eM ciydae, 3/1eCh HY»HO ITOJICTABIISATh
3HAYCHUC KOE)(bq)I/IL[I/ICHTa HaIIpaBJICHHOT'O I[CﬁCTBHH AHTCHHBI, HO AJId JaHHBIX JUAIla30HOB
4acTOT );

- TMaMeTp aHTEHHBI, cM; [ - pabouas yactorta, ['T1;

- yroJ, OTCUUTHIBAEMBIN OT HaIpaBJICHUA ITIABHOTO JICICCTKA aHTCHHBI, I'Ppaz.
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Ha puc. I11.2 noka3ans! AuarpaMmbl HalpaBJIE€HHOCTU aHTEHH annaparypsl PPJI tuna
PASOLINK ¢upmbet NEC B cTaHIapTHOM M YITYYIIICHHOM MCTIOJTHEHUH.



HexoTopsie Tunsl annaparypsl nudpossix PPJI

Opukom - 11

Paman - 2

Pagan-MI"-120/480

Pagan-MI'-11-120

Pagan-MC-11-15/30

Nateks-Mikrolink
SDH

MUK-PJI11

SRA 1/1S
NL 183

buct-13

PASOLINK " (13)

PASOLINK 13

SAGEM/LINK

Nateks-Mikrolink

FlexyHopper

Nateks-Mikrolink

Poccusa

Poccus
Poccus
Poccus
Poccus

HTII Harekc,
Poccus

Mukpas,
Poccus

Siemens

Nera

Poccus

NEC

Snonus

NEC
SInoHus

Poccus

HTII Harekc,
Poccus

Nokia

HTII Harekc,

10.7-11.7

10.7-11.7
10.7-11.7
10.7-11.7
10.7-11.7
10.75-
11.25
10.7-11.7

12.7-13.3
12.7-13.3

12.7-13.3

12.7-13.3

12.7-13.3

12.7-13.2

12.75-13.25

12.7-13.3

12.75-

16

17
18.5
18.5

18

24

28.5
22.5
24

10 -
26

16.5
16.5
19.5
19.5

23
23
20
20

22

20

20

18

Monyasinus

UMMC

M
MMC
MMC

M

128 QAM

QPSK

32 TCM
400M

128
QAM(RS)
32 QAM(RS)
16 QAM (RS)
16 QAM (RS)

QPSK
QPSK
16 QAM
16 QAM

QPSK

QPSK

/4 DQPSK

128 QAM

CKopocTh,
MouT/c

2
8
1

34
8

STM-0
8

2
8
16

STM-1
STM-0
8x2
16x2

4

8
8x2
16x2

2x2

4x2

8x2
16 x 2 (34)

2x2

4x2

8x2
16 x 2 (34)

2x2
4x2
8x2
16 x 2

STM-1

- 86
-83

-78
-73
- 87
- 87

- 70*

-90
- 86
- 81

-80.5
- 88

-90
- 87
-78

-70
- 80
-86.5
-83.5

-92.5
-89.5
-83.5
-80.5

-98
-95
-93
-89

-92
-89
-87
-84
-93
-90
-87
-84

- 70*



SDH

MMUK-PJI13

FlexyHopper
SRA 1/1S
Nateks-Mikrolink
NL 185

Pagnan-15

Pamnyc-15

MINI-LINK 15-C

MINI-LINK 15-E
(Muxpo)

MINI-LINK 15-E

PASOLINK 15

PASOLINK " (15)
Nateks-Mikrolink
SDH

MMUK-PJI15

FlexyHopper 18

Poccus

MuxkpaH,
Poccus

Nokia

Siemens

HTII Harekc,
Poccus

Nera

Pagnan
CIIo

Pannyc-2
MockBa

Ericsson
[Isemus

Ericsson
[Isemus

NEC

Snonus

NEC

Snonus

HTII Hatekc,
Poccus

MuxkpaH,
Poccus

Nokia

13.25

12,75 -

1325 28.5
14.5-153 = 20
14.5-15.3 | 215
14.5-15.3 16
14.5-153 21

20

14.5-15.3 (26)
14.5-153 | 23
18

14.5-15.3 25)
18

14.5-15.3 25)
23

23

14.5-15.3 20
20

16.5

17

14.5-15.3 20
20

14.4-1535 18

14,4 - 15,35 19.5

17.7-19.7 | 18

QPSK

/4 DQPSK

32 TCM

QPSK

400M

QPSK

4FSK

C-QPSK

QPSK
QPSK
16 QAM
16 QAM

128
QAM(RS)
32 QAM(RS)
16 QAM (RS)
16 QAM (RS)

128 QAM

QPSK

/4 DQPSK

2
8
34

2x2
4x2
8x2
16 x 2

STM-0

2x2

4x2

8x2
16 x 2 (34)

8

2
8
16
34

8x2
16 x2

STM-1
STM-0
8x2
16x2

STM-1

2
8
34

2x2
4x2
8x2

-90
- 86
- 81

-93
-90
-87
-84

- 80

-92
-89
-87
-84

- 88

-89
- 86
-83
- 80

- 87

-93
- 87
-84
- 81

94
-91
_ 88
-85
- 82

-92.5
-89.5
-84
-81

-70
-80.5
-87
-84

- 70*

-90
- 86
- 81

-93

-90
- 87



Nateks-Mikrolink

Nateks-Mikrolink
SDH

MINI-LINK 18-E
(Muxpo)

MINI-LINK 18-E

PASOLINK 18

PASOLINK " (18)

CITYLINK 155 32
TCM/18

MUK-PJI18

Pagnan-23

MINI-LINK 23-C

CITYLINK 155 32
TCM/23

MINI-LINK 23-E
(Muxkpo)

MINI-LINK 23-E

PASOLINK 23

PASOLINK " (23)

HTII Harekc,
Poccus

HTII Harekc,
Poccus

Ericsson
[IBerus

NEC
SInoHus

NEC
Snonus

Nera

MuxkpaH,
Poccus

Pagnan
CIIo

Ericsson
[IIBerus

Nera

Ericsson
IBemus

NEC
SInoHus

NEC
SInoHus

17.7-19.7

17.7-19.7

17.7-19.7

17.7-19.7

17.7-19.7

17.7-19.7

17.7-19.7

21.2-23.6

21.2-23.6

21.2-23.6

21.2-23.6

21.2-23.6

21.2-23.6

16

17

18

(23)

23
23
20
20

18
15
17
20
20

17
21)

25.5

25

20

16.5

20

23
23
20
20

18
15

16 x2

2x2
4x2
QPSK 8x2
16 x 2 (34)
128QAM | STM-I
2
4
C-QPSK 8
16
34
QPSK 4
QPSK 8
16 QAM 3% 2
16QAM | 16x2
32 MLCM
128QAM | OIM-1
STM-1
(RS) STM-0
32QAMRS) g
16QAM (RS) %
16 QAM (RS)
32TCM | STM-I
2
QPSK 8
34
2
] 8
16
34
2
4
4FSK ;
16
32TCM | STM-1
2
4
C-QPSK 8
16
34
QPSK 4
QPSK 8
16 QAM 3% 2
16QAM | 16x2
32MLCM | STM-1
128QAM | STM-I

-84

-92
-89
-87
-84

- 70*

- 94
-91
- 88
-85
-82

-93
-90
-84
- 81

- 80
715
- 80
- 87
-84

-73

-90
- 86
- 81

- 87
-84
- 81
-78

-92
- 86
-83
- 80

-72.5

-93
-90
- 87
-84
- 81

-90.5
-87.5
-83
- 80

- 80
-71.5



17 (RS) STM-0 = -80
20 32QAM(RS) 8x2 -87
20 16 QAM (RS) 16x2 -84
16 QAM (RS)
' Galaxy 23 Harris, USA | 21.2-23.6 = 19 | 32TCM STM-1 | -76
2x2 -93
FlexyHopper 23 Nokia 21.2-23.6 18 | n/4 DQPSK g i ; : zg
16x2 - 81
MuxkpaH 2
MUK-PJI23P Pat,1512..236 20,23 QPSK 8
Poccus 34
Nateks-Mikrolink HTII Hatekc, 22.0-22.6 %
SDH T T I L A
- Galaxy 26 | Harris, USA | 24.3-26.5 19 = 32TCM STM-1 | -76
2 - 88
MINI-LINK 26-C BHCSSON 543965 10,19 4FSK . e
IBerusa 8 -82
16 -79
MINI-LINK 26-E
2 -91
(Muxpo) 4 g8
Ericsson
N TINTL NS (a3 S 24.3-26.5 10,18 C-QPSK 186 : Sg
34 -79
20 QPSK 4 -90
NEC 20 QPSK 8 -87
PASOLINK 26 i 243265 | g 16 QAM —_ .
19 16 QAM 16x2 79
17 | BZMLEM oy | 2795
128 QAM
i 14 (RS) STM-1 -71
PASOLINK " (26) 243-265 16 STM-0  -79.5
SAnonus 32 QAM (RS)
19 8x2 - 86
19 |[I6QAM®RS)| o | o83
16 QAM (RS)
2x2 -92
. 4x2 -89
FlexyHopper 26 Nokia 24.3-26.5 18  w/4 DQPSK 8 x 2 _ %6
16x 2 - 83
Nateks-Mikrolink HTI Harexkc, «
i oS 24.5-26.5 126QAM =~ STM-1  -70




‘Sandra 3 Poccus 92-95 ODM-2
Buabi moagyasinyu B un(poBbIX CUCTEMAX CBA3M
4 FSK - ueTbIpexno3uuoHHas
4aCcTOTHAs N QAM - N-no3uimoHHast
YM - yacToTHass MOAYJISALIHS MOy KBaJpaTypHas
MMC - Moxynsnus ¢ QPSK - kBagparypHas AMILIATYTHAS
MUHUMAaJIBHBIM CIIBUTOM (azoBas MOLyIAINS MO LYJISLST
40®M - yernipexnosurmonnas C-QPSK - kBanparypHas N TCM - N-no3unuoHHas
OTHOCHUTEJIbHAs dazoBas MOLyISAINS KOAMPOBaHHAS
¢bazoBast MOnyIALUSA C TMOCTOSTHHOM MOTYJISIIIHS C
O®M-2 - [ByXIO3ULMOHHAs ~ Orubarommen peIIeTYaThIM
OTHOCHUTEJIbHAS (HempepbIBHOM KOJMPOBAHUEM
dasosas mopysaus  (aszoi) N MLCM - N-no3unuosHas
8 PSK - Bocemunosunmonnas /4 DQPSK - kBagparypHas MHOTOypOBHEBast
¢azoBas dazoBas MOLyISAINS
MOTYJISIUS C OTHOCHUTEJIbHBIM KOAMPOBAaHHAS MOAYJISALIUS
KOJIMPOBAaHUEM U RS - xon Puna-Conomona
CIBHUIOM Tt/4

OcHoOBHBIC TAapaMeTPbl HEKOTOPBIX BUI0B MOAYJISILIMHU

(TaHHBIC HA OTHOIICHUS CUTHAJI/TITYM MPUOM3UTEIBHBI, TaK KaK OHU 3aBUCST OT CIIOC00a




JIeMOAYJIALIUY, TUTIA TIOMEXOYCTOHUNBOTO KOAUPOBAHUS, PUIBTPALIUH U TIP.)

Curnan/mrym, nb

Bun monynsanuun Tun monynsuuu (kou=1 0_6) Afu
‘ JIByX1103ULIMOHHAS | UM (2 UM, FSK) ‘ 13.4 | B
| . ®M (2 ®M, PSK) | 10.5 . B
‘MHOFOHOSI/IHI/IOHH&SI, KJIaccu4ecKast | 4 YM (4 FSK) ‘ 23.1 | B/2
| 4 ®M (4 PSK, QPSK) | 13.5 . B2
| . 8OM(8PSK) | 18.8 . B3
| | 16 KAM (16 QAM) | 20.5 . B/4
| | 64 KAM(64 QAM) | 26.5 . B/6
| 256 KAM (256 QAM) | 32.6 . B/S
Kinaccuueckas monymsiiusi ¢ 16 KAM (16 QAM) ¢
npeakoppekiueit omudok (FEC) FEC 17.6 B(I+r)/4
" 64 KAM(64 QAM) c
FRC 23.8 B(1+1)/6
KoaupoBanHasi ¢ pacuumpeHuemM
andasuTa 32 TCM 17.6 B/4
| | 128 TCM | 23.6 | B/6
KonupoBanHnas ¢ yBeJiMueHuEeM 16 MLCM 15.6 B/3.5
CKOPOCTH
| | 64 MLCM | 21.7 | B/5.5

Afy - IolIoCca 4acToT, 3aHUMaeMasi MOAY/IMPOBAaHHBIM CUTHAJIOM,

B - ckopocTh 1tupoBOro moTokKa,
I - U30BITOYHOCTH MMOMEXOYCTOMYUBOTO KOJAUPOBAHUSI.

STM-0 - cHHXPOHHBI TPAHCTIOPTHBIA MOAYJIb HYJeBOro ypoBHs (51.84 Mo/c)
STM-1 - cHHXPOHHBII TPAHCIOPTHBINH MOAYJIb NepPBOro yposHs (155.52 Mé/c)




INPUJIOKEHUE 2

[ToronHbIe MOTEPH pagOCUTHATIA B Ta3ax aTMOchepsl
nbB/km
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HMHTEHCUBHOCTD JOXKAS, HAYHIETO ¢ BeposTHOCTHIO 0.01%

Pavionsr Poccun

Kapenus u Mypmanckas 00:1.
ApxaHrenbckas 00
Jlennnrpanckas u Hosroposckas o0:1.
Ilentp eBpomneiickoi Teppuropun Poccun
CesepHblil Ypan
Cpennuii Ypain, [Tepmckast 001
Oxub1it Ypan u [Ipuypanbe
[Tpubaiikanse, 0. CaxaiuH
IOr eBpormnelickoit Teppuropun Poccun
Cegepnbiii KaBkas
[Ipuxacnuiickass HU3MEHHOCTh

3anagno-Cubupckast Hu3MeHHOCTh U CpenHe-
Cubupckoe MmI0CKorophe

Cesepo-Boctox Poccun
[Tpubaiikanbe u 0. Caxanux

Kamuatka

3agaHue

Jo.ot,
MM/4ac

55
50
60
70
45
80
70
55
75
100
40

55

35
45
30

1. IIpoBecTu pacyeTsl paJuOJINHUY IO JaHHBIM, 33JaHHBIM IIPENO/1aBATEIEM.
2. IlocTpouTs quarpamMmy ypOBHEH.
3. Cpenatb BBIBOABI 11O paboTe

No [TpotsokenHocTh | UyBCTBUT. MomHoCTh Pabouas | 3amac Ha Koad.
BapuaHTa | Papnonunum, [Ipuemnuka, | mepenaryvka, | 4acToTa, | 3aMupaHus, | Y CUlL.
KM nbm nbm ITx nbm AHTCHHEI,
b

1 22 -85 15 40 30

2 32 -80 20 38 20

3 50 -90 25 24 30

4 55 -95 30 21 20

5 12 -100 12 18 30

6 24 -80 17 12 20

7 30 -75 24 15 30

8 40 -70 18 4 20

9 16 -65 12 18 30

10 20 -60 16 6 20

11 15 -105 25 8 30

12 43 -110 13 11 20

13 18 -85 10 13 30

14 35 -70 35 4 20

15 25 -75 15 6 30

16 45 -80 33 2 20




17 14 -90 30 27 30
18 21 -95 25 8 20
19 23 -60 20 18 30
20 33 -65 23 27 20

Ilpumeuanue: omuem cozoaemcs u 0QYOPMAAEMCL € UCNONb30BAHUEM KAKO20-TUOO MEKCMO8020
pedaxmopa.

Konrtposasbnsbie Bonpocs! k 1132

1. B yem usmepsieTcst ypoBEHb BBIXOIHOW MOITHOCTU niepeaaTunka PPC?
2. Kakue Turnbl aHT€HH UcnoJib3ytores B PPJI?

3. Kak 3aBUCHT AJIMHA NPOJIETa OT YaCTOTHI CUTHAaja?

4. Ha xakux 4acTOTaX HAUMHAET MPOSBIATHCS BIUSHUE TUIPOMETEOPOB?
5. Kak BIusIOT Ha IPOX0XKACHUE PauOCUTHANA Ta3bl B aTMocdepe?

6. Kakue BuIbI 3aTyXaHus CUTHAIa HEOOXOJUMO YYUTHIBATh IIPU pacyeTe
paguonuHuun?

7. YTo Takoe 4yBCTBUTEIBHOCTh IPUEMHUKA?

8. Kakne mapameTpsl paguocursaia MOTyT U3MEHATh UyBCTBUTEIbHOCTD
NPUEMHUKA U B KaKyIO CTOPOHY?

9. st uero HeoO6xoauM 3arac Ha 3amupanusi? Kakum oObIYHO BbIOMpaAETCs €ro
3HaYeHue?

10.Yto Takoe k03P GUIIMEHT yCUICHHS] AHTCHHBI ?

11. Kakue Buabpl MOLYJISIIUM UCTIONB3YytOoTCS B PPC?

12. B ueM nmpeumyIiecTBa UCMOJIb30BaHus (Ha30BOM MOy SN ?




