Cnaiiowl K nexkuuam
npo¢h. Kyoanoea Buxkmopa Ilasnoeuua no oucuyuniumne
«Pacnpocmpanenue paouoeoin u anmeHHo-puoepHvle
ycmpoucmea
Hanpaenenue - UKT u CC. Ilpoghuns - cemu u
cucmemul paouoCcen3u

Tema

VAHTEHHbI OBY u YBY)»



PAJIMOBOJIHBI IMAITA30HOB OBY U YBY

Ne nnamna- Jlmana3oH Bun Jlmana3oH Bun
30HA pPaanovacToT pPaanovacToT PaIMOBOIH PaIMOBOJTH
8 30 ...300 MI'm | O4uenb BbICOKHE l... 10 m MetpoBbie
yactoThl (OBY) (YIBTpaKOpOTKHE
BOJIHBI — YKB)
9 03...3ITn YAbTpaBbICOKUE 10...100 cm | JdeunmeTpoBbie
yactoThl (YBY) (YIBTPAKOPOTKHE
BOJIHBI — YKB)

Ocooennoctu PPB

1. PactipocTpanenue no npsMOJIMHEMHBIM TPACKTOPHUSM.

2. OrpannyeHue paanyca JeUCTBUS PACCTOSHUEM NPSMON BUAUMOCTH.
3. MHororydeBast MOAEIb PACIIPOCTPAHEHUS 34 CUET OTPAKECHUN

4. Cnabas qudpakiimoHHasi CrioCOOHOCTb.




OCHOBHbBIE TEXHUYECKHUE CPEJACTBA

1. CoroBag CBS3b Maprun Kynep

- OTACJIbHBIC YHACTKH B II0JIOCC

450...2200 M L. Brepsbie nonyuni

IATEHT HA KOHCTPYKIUIO |

2. TpaHKMHTOBAs CBSI3b cOTOBOTO Termedhona
- OTHCJIbHBIE YUYACTKHU B IOJIOCE B 1975 rony
136...940 MI'11.
3. TeneBU3MOHHOE BEIAHUE:
- 41...68 MI'l;

87,5... 100 MI'L;

162...230 MTI'ns;

470... 582 MI';

582...960 MI'w. 3BOpPBIKUH
4. 3ByKOBO€ BEIIaHUE: Baaaumup Kozbmuy

- 66...74 MI'Li; (1889 — 1982)
100...108 MT1L. Pycckuii 1 aMepuKaHCKUM

buszuk. U3o00peTarenb TCICBUIACHU il




CXEMA COTOBO# CBS3MN

Ha pucyHke mpeacTaBieHa apXuUTEKTypa
coroBoii cetu crangapra GSM. bazoas
CTaHIUd — 3TO  KOMIUIEKC
" pss paauoriepesarouen armaparypsl,
é OCYILECTBIAIOIUNA CBA3b C KOHEYHBIM
N a0OHEHTCKUM YCTPOMCTBOM aOOHEHTa —
fé o | COTOBBIM TeneoHOM. bazoBbiMuU
f - “eeg  cranmmsivu (BC) YIIPABJISAET KOHTPOJUIEP
BSC/RNC uan HECKOJIBKO KOHTPOJLIEPOB.
éé_n [Tonp30BaTenbCKUl TpaPUK U CUTHAIBHAS
s uHpopmanust or bC U KOHTPOJIEPOB
é% . JOCTaBIACTCI B CETh, COCTOSIIYIO W3
% KOMMYTaropa, TPAHCKOAEPOB,
'; MEJIUAIIUIIO30B, Y3JI0B JIOCTYNa B CETh C
KOMMYTAalMel MaKeToB U Jp.
Touka pa3menienuss bC nmenyeTcs cailTom/IUIOAIKOW/anmapaTHOM.
[TogkmtoueHne Kaxxkaou 0a30BOM CTAaHIIMM K KOHTPOJUIEPY OCYIIECTBIISIETCS MOCPEICTBOM
TPAHCIIOPTHOM CETHU, KOTOpasi CTPOUTCS Ha 0a3e paguopeNeHbIX WA BOJIOKOHHO-ONTHYECKUX
JIAHUM.
CyliecTBYeT /1Ba OCHOBHBIX BapHaHTa pa3MelIeHHs OOOpYIOBaHMS: KIMMATHUECKUM MIKa] U

KOHTEUHED.




PASMEIHNIEHUE bC B KIMMATUYECKOM HHIKA®DY

K mmrocam mikada MOKHO OTHECTH: KOMIIAKTHBIE pa3Mephl, MO3BOJISIONINE PacIoyiararh
€ro B OrpaHWYCHHBIX IPOCTPAHCTBaX; MMKa(bl YCTAaHABIMBAIOTCS BHE IOMEIICHUA W
TapaHTUPYIOT YCTOMYMBOCTh K BO3JEHCTBUIO PA3IMYHBIX aTMOC(EPHBIX OCAIKOB, MBLIH;
MOJJICpKaHue HEOOXOAMMOTO TEMIIEpaTypHOTO peXnMa, ImKadbl H3TOTOBJICHBI BO
B3JIOMOCTOMKOM HCIIOJIHEHUM, 4YTO MCKJIIOYAaeT HECAHKIMOHHMPOBAHHBIA JOCTYI K
000py/I0BAHUIO.

Cpeny MUHYCOB TaKOTO PacIoiOXKEHUS TEIEKOMMYHHUKAIMOHHOTO 000PYA0BaHUS MOKHO

BBIJICJINTH. OTPAHMYCHHOCTHh MPOCTPAHCTBA BHYTPH IIKada, MO3BOJSIONIAS PA3MECTUTH
TOTRKO  HeOOTRTIITOoe KOTUYecTRO  OOONVITIORAHUS: CHOXHOCTU 1w habote C



KOHTEMHEPHOE PASMEIIIEHUE BC

[Imrockl KOHTEWHEpPA: ya00CTBO OOCTY)KMBaHHUS 0a30BOM CTAaHIMU IEPCOHAIOM MpH JIHOOOH
norojie; OOJbIasi TUIONIAb, MO3BOJIAIONIAS pa3MeNarh JOCTATOYHO OOJBIIOE KOJIUYECTBO
TEJICKOMMYHHUKAIIMOHHOTO O00PYIOBaHHS.

Jlnst pa3mernieHus: KOHTeHHEpa HeoOXomMMa JOCTATOYHO OOJbINasi IJIONMIAlb, YTO SBIISICTCS
HEOCIOPUMBIM MUHYCOM TPH Pa3MEIICHUSIX B OTPAHUYCHHBIX TPOCTPAHCTBAX.

CocraB 0a30BOM CTaHUMU: OOOpPYJOBAaHWE PA3IMYHBIX CTAHJAPTOB COTOBOM  CBA3U
TPaHCIIOPTHOE O0Opy/AOBaHUE, OOECMNEeUnBalOllee IOCTOSSHHBIA KaHal MeXay 0a3oBoii
CTAHIIMCW W KOHTPOJUIEPOM Oa30BBIX CTaHIUWA; CHCTEMa JJICKTPONUTAHUS, BKIIOYAS
aKKyMYJISITOpHBIE OaTaped; aHTEHHO-(PUACPHBIM TpaKT, CBI3bIBAIOLIWNA 000pYyJ0BaHUE,
pacroyiararomieecss BHU3Y, C AaHTEHHAMH, pPAacloOJIOKCHHBIMH  HaBepXy, CHCTEeMa
KOHIUIIMOHUPOBAHUSHIIMHI; CUCTEMA OXPAHHOMU U MOKAPHON CUTHATU3ALIHH.



BAPUAHTDBI PASMEINIEHUE AHTEHH BC
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OBOBIHIEHHAA CXEMA A®T U KABEJIBPOCT

CeKTopHan
dHTEHH

S

Oamnep

KpenneHue
kabenbpocTa K
onope

3azemneHne
duaepa

duaepHan
KoaKcuaneHana

/ Tpacca

[po3opaspAgHuk

’/ Owamnep

—

Crolika
BC

Kabenu ykimaapiBaloT B KaOeIbpOCT, KOTOPBIM KpPEMUTCS K
MadqTe, CTONIOy U T.I.

Kperienne kabeneid K KaOEIbpOCTY OCYIIECTBIACTCS C
MTOMOILBIO KJIAMIIOB.

Bremne kjnaMm HamoOMHHAeT OOBIYHBIM  IJIACTUKOBBIM
3aKUM, IO KaXKAbl JuamMeTp KaOellsl MCHOJIb3yeTCs CBOM
KJIamIiep, 7a0bl 00€CIEeUUTh HAJIEKHYI0O (PUKCALIUIO KaOesl.




JTAKAMIIEPDBI

Jlxammep — 5TO KOaKCHaJIbHBIM KaOelib Majoro JauamMeTpa, KOTOPBIA ITO3BOJISET

COCJIMHUTDH TEJICKOMMYHHUKAIIMOHHOE 000pyaoBaHue (CTOMKHN) ¢ puaepHoi Tpaccoii. Ha
buepHbI Tpacce NPUMEHSIETCS Kabeab Kyaa OoNbIIero JuaMerpa, 4eM Ha JKaMIepe,
YTO 3aTPYAHSAET €ro MOJKIIOYEHHUE K 0a30BOM cTaHUMM. [[PKaMmmep CIyKUT CBOETO pojia

NEPEMBIUKOM, COCIUHSIONICH TEICKOMMYHHMKAIIMOHHOE OOOpYy/IOBaHUE C >KECTKOMN

1 [V )



KOAKCHAJBHBIU KABEJIb U
ET'O BBIXO/1 U3 KOHTEUHEPA

BHewWwHW NpoBOAHWK
(MeaHbIin, 0.12 MM x 64)

BHYTpeHHUA NpoBOAHMK
(MeaHbIn, 1.3 MM)

E!ectronics SAT-703
W3onsaums
(nonmnatunes, 4.8 mm)

O6onouka
(nonuxnopeuHun 6.8 Mm)

KoakcuanbHblii  Kabellb —  DICKTPUYECKUI
Ka0esb, COCTOSALIUN U3 PACIIONOKEHHBIX COOCHO
LHEHTPAJIBLHOIO MPOBOAHUKA M AKpaHa. OOBIYHO
CIAYXKUT [ TIEpPENayd  BbICOKOYACTOTHBIX
CUTHAJIOB.

Beixon KoakcuanmpbHOTO  Kabens U3
KOHTEUHEpPa TEPMETU3UPYETCS, YTOOBI
arMoc(epHbIe OCaJIKW HE TMonajaiud B
IOMEIIIEHUE armaparHomu.
I'epmeTuzanms OCYLIECTBIISIETCS
CIICIIMAJIbHOM MAaCTUKOU, IO TEKCType
HAIOMUHAIOIICH TIACTUIIHH.



SAIIUTA OT I'PO3bI U 3ABEMJIEHUE

['po3opa3psaiHUK — 3TO YCTPOUCTBO,
KOTOPOE€ 3alllMIIaeT OO0OpYAOBaHHE OT
CTAaTUYECKOTO  3iekTpuuectBa.  OHO
MOXET MpOABIATBCS B BUAC yaapa
MOJIHUH, aTMOC(EPHOTO MEKTPUUYECTBA U
T.I.



OBOBIINEHHAS CXEMA A®T CETHU 3G

CEKT'DI.'.IHEIH
-
dHTEHHA
/ I— Bnok RRU

Owamnep |

KpenneHue
kabenbpocTa K
onope

OnTHYecknin

Kabenb
L

TN

bC




OBOBHIEHHAS CXEMA A®T OBOBLIEHHAS CXEMA A®T
CETHU 3G IMNEPCOEKTUBHOM CETH

— — —

[ ] CeKTopHan
- AHTEHHA <—— AHTeHHa
[ N [ |
ey
yd Bnok RRU
Oamnep L] L]
KpenneHwne KpenneHwe
rabencpocTa K B KHabenwpocTa K B
onope onope

BC BC




MmHuoroay4desas moaean PPB Ocia0djieHHue CUTHaJIa B YCJIOBUSX
rOPOACKON 3aCTPOUKH

Ompancarowue
00veKmul Ocnaonenue, ob
ocnaonenue
601 6 C60000HOM
npocmpancmee
> 801

R
& - A

140 ocnabnenue

S
Iepenaryuk IpueMHUK 6 peanvHoM
1607 | npocmpancmee ~d™
| 1

|

100 m 1000 m 10000 m
Jozapugpmuueckoe paccmosnue




KOHCTPYKIMS X-pol AHTEHHBI
(AHTEHHA C IBOMHOU HAKJIOHHOU NOJISIPUZALIUEA
+45 rpan./-45 rpaa.)




OJHOJIUAITIABOHHAS X-pol AHTEHHA

Iupuna JIH 65 rpan. [Hupuna JJH 90 rpan.

65" Half-power Baam Width 407 Half-power Beam Width

|\ [T Reflectar | |
K

T | ey

——___  Dipole

| system

\| T Feeding —1
| harness

L= —. Bx. 1 Bx. 2

1910- 2170 1910 - 2170
- 450 + 459

[maBHOE TpEeUMyIIECTBO NEepe] TPAAULMOHHBIMUA AHEAAMUA COCTOUT B TOM,
qro Ha 0a3ze kaxaoi X — POl aHTeHHBI MOXXHO peaTn30BaTh HE TOJBKO TIPUEM
U [epeiavy, HO U pa3HECEHHbIN 10 NOJAPU3ALUU TTIPUEM



MOHTAK HAHEJBHOU MEXAHNUYECKHAN
AHTEHHBI HAKJOH

IMMAHEJBHOU
AHTEHHBI
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JBYXJIMATIAZOHHAS XX - pol
AHTEHHA JIJI1 IUATIA30HOB YACTOT
824...960 MI'L[ / 1710...2170 MT'I

Bx. 1 Bx. 2 Bx. 3

Bx. 4



CEKTOPU3AIIUA 30HbI OBCIHYKUBAHUSA

OnHa naHeJb B CEKTOpe Tpu naneu B cexkrope




IIpocTpaHCTBEHHO -

PA3HECCHHOM IpUeM
B 3-X CEKTOPHOM
AHTEHHOHU CHUCTEMeE
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CTPYKTYPHASA CXEMA PAIMOTEXHUYECKOE
FA30BOH CTAHIIUU OBOPYAOBAHHUE BC
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HEKOTOPBIE KOHCTPYKIIMU AHTEHH CIIC

V—pol anTeHHa |

MaJsiorabapuTHa aHTEHHA
C BePTUKAJIbLHOU MOJIsIpU3aluen
JJISl TIOMeIeHU

f.

|
L

HanpasiieHHAs aHTEHHA BcenanpaBjieHHass aHTEHHA
C BePTUKAJBLHOU MOJApU3aNHei

s (Omni)




IHAPABOJIMYECKHUE AHTEHHBI bC

JIJISI OPTAHU3AILIAU CBSA3U BJIOJIb
"KEJE3HBIX JIOPOT, ABTOMATUCTPAJIEI,
MPOTSI)KEHHBIX TOPOACKNUX KBAPTAJIOB




KOJIJIMHEAPHBIE AHTEHHDI

T

)

(

& ~

Cxema Cxema mapaJjujieJibHOTO -
MOCJIe0BATEJIbHOI0 NUTAHUSA
NUTAHUS




JTH 4-x DTA’KHOU KOJIJINMHEAPHOW AHTEHHBI

JAH B BepTHUKAJIBbHOU JAH B ropu3zoHTaIbHOM’

IIJIOCKOCTH IIJIOCKOCTH

NTE

o]
15
13
1.1 K Hir

= ML 30 ND O IX M MO ¥HME M !-Elhliu
FC33004-6




TC330D4-9

TexHuveckue XapaKTePUCTHKH:

JImana3on yactor, MI'n 300-350
Ycuuenue, 1b 9
IlpenesbHast MOIIHOCTH, BT 500
ITosioca padounx yacror, MI'n 50
KCB <1.5
Conporusiienune, Om 50
Iupuna /IH B BepTUKAJIBHOU MJIOCKOCTH 18
Houaspusauus BEpPTUKAIbHAs
I'po3o3zamura KOPOTKO3aMKHYTas
Pa3zbeM nuTaHus N-type Female
I'abapuTHbIE pasMepbl, M 2.4x0.62
Bec, kr 9
MakcuMaJjibHasi BeTpPoBasi HArpy3Ka, Km/4 240

Bricokor(pdheKTUBHBIE MIMPOKOMOJIOCHBIE KOJIMHEAPHbIC 0Aa30BbIC aHTCHHBI, BBHIMOJIHEHHbBIC
Ha OCHOBE 4-X METIeBBIX BHUOPATOPOB, MpEeIHA3HAUYCHBI I pabOThl B COCTaBe 0Oa30BBIX
cranuuii B jamamnazoHe 300-350 MI'n. ChenuanbHas KOHCTPYKLMS aHTEHH CHMOKaeT
BO3ACHCTBUS aTMOC(HEPHBIX 0CAAKOB U O0JIECHEHUS Ha UX XapaKTEePHUCTHUKHM.



AHTEHHA THUITA BOJTHOBOU KAHAJI
(AHTEHHA VY]IA - ATN)

[lepBuyHbIU
U3J1y4arelib

/

Omopa \ JIupeKTopshl

Pediexrop



IHOAKJIIIOYEHUE AHTEHH
K IPUEMHUKAM U INIEPEJATYUKAM

Kaxablii nepeqaTyuk U KaxKIAbli NIPUEMHUK UMEIOT
CBOI0 AaHTEHHY (BCero aHTeHH — 4)

Ag A,

Rx2

Rx1




Kaxkablil nepegaTymk uMeeT CBOK0 AHTEHHY,
MPUEMHHMKH MOAKJIKYEHbI K OHOM aHTEHHE Yepe3
PII (Bcero anteHH — 3)

Aq

b
|

- - PacnpenenurtensbHas

naHenb (PI1)

Rx2

Rx1

PacnpepenutenbHblie naHenu (Distribution Panel) obecnevnsatot
napannenbHyo paboTy OT O4HOWM aHTEHHbI HECKOSTbKUX NPUEMHUKOB
6e3 noTepn YyBCTBUTENBHOCTU U KOMMEHCUPYHOT NOTEPU NPUHNMAEMOro
curHana B aHTeHHOM Kabene.



Iepenaryuku MOAKJIKYEHBI K OTHON aHTEHHE Yyepe3 KoMmobaiiHep,
NPUEMHUKH MOAKJIYEHbI TAKKe K OTHOU aHTeHHe yepe3 PII
(BCero aHTeHH — 2)

A2
|
()
|
PacnpegenurtenbHas
naHersnb
Rx2
Rx1

KombGanHepbl (Combiner) unm cymmaTopbl CUrHanoB npegHa3sHayeHb!
ansa obecnevyeHns BO3MOXXHOCTU OQHOBPEMEHHOW PaboThbl HECKOSBbKNX
nepenaTtymkoB Ha OOHY OBOLLYIO aHTEHHY.



Kaxxaplii npuemMo-nepeaaTynk MOAKJIOYEH K CBOeli aHTeHH Yepe3 AyIuieKcep
(BCero aHTeHH — 2)

A2

[ynnekcep [lynnekcep

Rx2

Rx1

Oynnekcep (Duplexer) - ycTPOWUCTBO, UCNONb3yemMoe AN pasaeneHus

PY TpakToB, Hanpumep npuema 1 nepegadun, padboTaroLLmx B 04HOM AnanasoHe
4acToT, NPY UCNONb30BaHNN 0OLLIEN aHTEHHbI B CUCTEMAX C YaCTOTHbLIM
AYNNeKCUPOBaHUEM.



IlepenaTynku NOAKIIOYEHBI K KOMOaiiHepy,
NpUEeMHUKH noAKJI4YeHsbl K PII.
Komo6aiinep u PII noak/r04eHbl K OHOW AaHTEHHE Yepe3 QyIIeKcep
(Bcero anTeHH — 1)

Al
Hdynnekcep |
o
|
PacnpenenurtenbHas
naHenb
Rx2

Rx1




IPUHIUII DOOUPHOI'O TB BEHIAHUA

MHAWBKAYANLHEIR
npuwem TE curHana

MecTounue TB
cyurHana




baman




JAUATPAMMDbI HAITPABJIEHHOCTH HHEPEJAIOHINUX
AHTEHH TEJIEPAIMOBEIITAHUA

PaBnomepHas (uaeanabHas) 1H PaBHoMepHas, HO He uaeaabHas TH
B FOPH30HTAJIbLHOM IJIOCKOCTH B F'OPH30HTAJIbHOH IIOCKOCTH

dh
N

TpeooBanue k /IH B BepTUKAJIBHOU IIIOCKOCTH

JInHusS TOpU30OHTA

HenpasunbHas popma [TpaBunbHas popma



PacnoJiozkeHnue aHTEeHH
TB Bemianuga u FM Bemanus
Ha 0alIHe

N3ayuyarejid BUOPATOPHbBIX
AHTEHH

0,5% 0,5%

TypHukeTHas 0,25} 06..0,72
aHTEHHA

R

YroakoBag
AHTECHHA

1 1
—_—

IT - o6pasusiii Bubparop K - 00OpasHbIii BUOpaTOp

IlaHeIpHBIE
AHTEHHBI

|
1
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PAJIMOPEJIEMHASI CHCTEMA MEPEJIAUU
MPIMOI BUTIMMOCTM JJI51 IEPEJAYM TB
(PB) CUTHAJIA

ITPC ITPC
OPC

i i

HUctoununk PernonajabHbIi
TB curnagna TB uentp



CTPYKTYPHAA CXEMA
PACIIPEJEJUTEJBHOHU CETH
TEJEPAIUOBEIIAHUA C UCITIOJIb3OBAHUEM
NC3

E M LY
Kanep MPEG
Perv oHaNLHLIA

) BelWATeNnLHLIN
AHzEN H LEHTP KNWeHT a
EHW4e0CiirHan

— SECAM
Lppoec

NPHEM HEE

CT]FAII'IH E4,020G I ana



INPUEM TB CUT'HAJIA
HEINOCPEJACTBEHHO CO CITIYTHHUKA
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M
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INPUEMHDBIE TEJIEBU3VUOHHbBIE AHTEHHDI

KoMniekc aHTeHH THIIA
«BOJIHOBOH KaHAJJI»

JIByxaTa:xxHast
(anTeHHBI Yaa — frn)

AHTEHHBI Yaa — dru

(/

:

PednexTop
/ JApEKTOPBI

AKTHBHBIN BUOpaATOP
(BuOparop Ilucronpkopca)




JIOTOINNEPUOANYECKUE TEJIEBU3NOHHBIE
INPUEMHBIE AHTEHHDbBI
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PAJIMOYACTOTHBIE KOAKCHAJIBHBIE KABEJIU
JIJISI CBSI3U TB TPUEMHUKA C AHTEHHOU

Obonouka

/ []enmpanvnviu
/ NPOBOOHUK
-
~ ~ ] \
Brewnuu

npoeoonux  usnexmpux

HenpaBujibHOEe MOAK/IIOYEHHE Cornacyrome-cuMMeTpupyonee
rxaGens k JICB ycrpoiicTBo (U - Kos1eHO)

i

: _| Axmuenwiii subpamop
ZL -[~~2

|

I Tpancghopmamop K. menesuzopy

-

U - KOJIeHO
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