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IIpakTuyeckoe 3anaTue Ne 1

I/I3yqune TEXHUYICCKUX XapaKTCPUCTHUK paxmopeneﬁﬂblx CTaHHHﬁ

PASOLINK NEO, PPC MINI-LINK, NOKIA FLEXIHOPPER.

Yacrs 1
Heab padoThI
[TproOperenne MpakTUYECKUX U 3aKpEIJICHHE TEOPETUUECKUX 3HAHUN U3 Kypca
«CIyTHUKOBbIE M Ha3eMHbIE CHUCTEMBl DPaJUOCBSI3W», O3HAKOMIIEHUE C
panuopeneitnoi cranmueit PASOLINKNEO, u3yuenue ee cocraBa, MPHHIIUIIOB

YIPaBICHUS U KOHTPOJIA.

BBEJIEHUE

Panuopeneiinbie u apyrue 0ecnpoBOJIHbIE (ONTUYECKUE) CUCTEMBI CBS3H
IPUMEHSIOTCS KaK albTepHaTHBa IPOBOAHBIM (MEAHBIM WUJIM ONTOBOJIOKOHHBIM)
cUCTEMaM TaMm, TIJI€ NpOKJIagKka KalOenss HEBO3MOXXHA WM SKOHOMUYECKU
HEBBITOJIHA U TaM, I'7ie TpeOyeTcs: pa3BEpHYTh CBSI3b B KOPOTKHE CPOKH.

OcHoBubIME TTOTpeOuTeNsiMU PPJI B Mupe SIBASIOTCSI 30HOBBIE U MECTHBIE
omneparopbl CBsA3U. [l 30HOBBIX CeTEW Iepefayd NAaHHBIX HCIOJIb3YIOTCS
BBICOKOCKOPOCTHBIE paguopeseHbIe JIMHUHA O0JBIIION E€MKOCTH.
ManokaHaJlbHbIE JIMHUM IIAPOKO HMCIOJIB3YIOTCS JUIsl OpraHW3alyy CBSI3U HA
KEJIE3HOJOPOKHOM TPAHCIOPTE, Ta30MpoBoAax, HEPTENpoBOJAAX, JUHUAX
AIIEKTpONIEPENAYH U T. II.

PaguopeneiHble JUHUM CBSI3M NOPSIMOM  BUIAMMOCTH 3aHUMAKOT OJHO U3
BAXHEHIIMX MECT B CHUCTEMax CpelICTB mepedaud HHpopmanuu. beicTpoe
pa3BUTHE TEXHOJOTMU OTKPHIBAET HOBBIE BO3MOXKHOCTH B 3TOH 00JIacTH.
[TotpebHoCcT, B Hepoporux, HaaexHblx L[PPJI ¢ oTHocutenbHO HEOOJIBIION

MPOTSKEHHOCTHIO U EMKOCTBIO CTPEMUTEIBHO Bo3pacTaeT. Jiig yactot Boiie 10



[T paspabotaHo W wuMeeTcs Ha pBIHKE OOJIBIIOE KOJIMYECTBO THUIIOB
anmnaparypsl Kak OT€4€CTBEHHOI0, TAK U UMIIOPTHOTO MPOU3BO/ICTBA.

CoBpeMeHHas paauopelneliHas ammapaTrypa MpOU3BOJUTCS B BHUJAE JIBYX
COCTaBHBIX YaCTEH: ammaparypbl Hapy>KHOTO pa3MeIIeHHs, BKIIOYAIOIIeH B ceos
BBIHOCHBIE NPUEMO-TIEPENAIOIINE MOIYJIM W AHTEHHY B BHUJE MOHOOJIOKA, U
anmnapaTypbl BHYTPEHHETO pa3MelleHus. B HapyXHOH amnmapaType pa3MeIaroT
BCE AJIEMEHTHI, 3aBUCALIME OT Juana3oHa M padodyuMx YacToT, a ammaparypa
BHYTPEHHET0 pa3MEUICHUs COIEPKUT JIMIIb AJIEMEHTBI, ONpeNeaIonIe Tpapuk
Y CTBIKH.

YtoObl 00ecnieunTh HaAEeKHbIE HU(PPOBBIE JIMHUM JTOCTYNA U MOJHOCTHIO
UCIOJIB30BaTh  MOTEHLMAl CKBO3HBIX HOBBIX, IEPCIEKTHBHBIX  CETEH,
kopnoparius  NEC  paspaborana mpomyktr PASOLINKNEO, xoTtopsrit
IpeJCTaBIsieT COOOM Y3KOMOJOCHYI LHU(PPOBYIO paaUOpPENCiHYI0 CHUCTEMY,
paboTaroiyro B paJMovacTOTHBIX AuanasoHax: 6/7/8/11/13/15/ 18/23/26/28/32/
38/52 I'Tw.

1.1 Kparkue TeopeTudecKkue CBeIeHUs

Cucrema PASOLINKNEO ynoBieTBOpsieT TOCTOSHHO — BO3paCTaIOLIHIA
COpoC Ha yciyrn Iu¢poBOH Mepenayd; OHa YIOBJIETBOPUT HOTPEOHOCTH B
JUHUSAX JOCTyIa JJisi OOUIECTBEHHOM CIy>KObI CBSI3U, B BBIJCJICHHBIX KaHaJIaX,
CeTSAX IJIi TOPOJACKUX PpaliOHOB, CETSAX ISl CEIbCKUX PAlOHOB, a TaKXe BO
BPEMEHHBIX CETAX U CETSX JUIsl Ype3BbIYallHbIX CUTYyallUl - C IEJIbI0 Mepeaaun
MAHHBIX U COOOIIECHUH.

O6opynoBanne  PASOLINK  wumeer oueHbr  BbicOKME  pabouue
XapaKTEPUCTHUKU U BMECTE C TeM — OOJbIIYI0 T'MOKOCTbh CHCTEMBI; €ro JIETKO
yCTaHaBJIMBATh; €ro HAJEKHOCTb MpPOBEPEHA B PEAIbHBIX  YCIOBHSX

9KCILTyaTalluu.



CucreMbl COCTOST M3 aHTEHH, a TaKXK€ W3 JABYX OJIOKOB — HAPY>KHOTO
6moka ODU (pa3memaemoro BHE 31aHus) 1 KOMHaTHOTO Oj10Kka IDU. OTr 6510KM
COEIMHEHBbl KOAaKCHAJIbHBIM KabemeM — cBouM Ui Kaxaoro PU kanana.
Nmerorcs  cneayromue Tumbl KOHpUrypauuu: HesamuiieHHas (1+0) wu

samuienHas (1+1).

Pucynok 2.20 — AnTeHHa u HapyxHbIi 6510k ODU
Oco6ennoctu PASOLINK:

1) nerkocTh U MPOCTOTa MOHTAXKA

2) ObICTpas W JieTKas TIePeCcTPOKa YaCTOThI

3) peryimpoBaHHE MOIHOCTH IEepeIavn

4) THOKOCTh CHCTEMBI

5) npucnocoOIeHUs AT TEXHUYECKOTO 00CITy )KHBAHHS

6) paboune KaHaIIbI

7) BbICOKast 3 PEKTUBHOCTh MCIOIb30BaAHMS YaCTOTHOTO CIIEKTpPa

8) BBICOKOE YCHIICHUE CUCTEMBI

Koakcuanpubiit kabenb coenuHseT nepeaardyuk-npueMuuk (01ok ODU) u

MPX (mynerumnnekcep) B Onoke IDU. Ilo kabemto mnepemaroTcsi: CHUTHAJbI

JaHHBIX BBOJIa-BBIBOAA, IIMTAHHWC IIOCTOAHHOI'O TOKA, CHUIHAJIbl TpPCBOTIH,



NUTAaHWE TepeAaTdynKa; CUTHAIBl YIOPaBICHUS YacTOTOH, MOIIHOCTHIO
nepeaTynka, YpPOBHEM NPUHUMAEMOTO CHUTHAJIA, CUTHAJIOB  KOHTPOJIS
HalpsDKEHUST MHUTaHUS a TakkKe JBYX CHUTHAJIOB CiyxeOHoW mnuHuu. B
3aBUCUMOCTH OT THITa Kabes, pacctosiaue Mexay omokamu IDU — ODU moxet
obITH 60J1ee 300 M.

Tak kak mnpomMexyToyHble dYacToThl mnepenatunka (340 MIm) wu
npuemHuka (140 MI'm) pasHble, TO OKa3bIBaeTCAd JOCTATOYHO OIHOTO

KOaKCHAJIBHOTO Ka0OeJls; yCTaHOBKA TOXKE YIPOIIASTCS U YCKOPSETCS.

i ﬁ""“-nun
.P - a» '-;H

Pucynok 2.21 — Bueminuii Bu1 BHyTpeHHET0 0JI0Ka

1.2 TlpakTrueckue 3aaaHus

O3HaKOMUBIIUCh C TEOPETHUECKON 4YacCThiO, 3apUCYyHTE OJIOK CXEMBI
npuemo-tiepeaaTauka (6moxk ODU), komuaTHOTO Osoka (IDU) m 6mok cxemy

HGB&HIPIHIGHHOﬁ CHCTCMBEI.
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Pucynok 2.22 — biok-cxema HapyxHoro 61oka ODU (6 — 52 I'T'iy)

BPF — nonocoBoii puiibTp;
CTRL — ycTpoiicTBO yripaBieHus
IDU — koMHaTHBIN 0JI0K;

LO — retepoaus;

IF — mpoMexyTouHas 4acToTa;

LNA — ManomyMsamui yCUInTeNb;

MIX — cmecurens;

MPX — mynbsTumiekcep;

PA - uMnyJIbCHBIN YCUIIUTE;
RX — nmpueMHUK;

TX — nmepegaTyuk.

[TepenaTuuk-IpUEeMHUK CIPOCKTUPOBAH TaK, YTO OH oOpabaThiBacT
nmuppoBeie curHaibl 8-155 MO/c B gmanmazonax 6 - 52 I'Tu. Bsicokue
XapaKTEPUCTHKH CHUCTEMBbI OOECIICUMBAIOTCS C TOMOIIBIO KBaJpaTypHOM

dazopoit manumysiun (QPSK).
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Pucynok 2.23 — O0uias 6y10k-cxema KoMHaTHOTrO 6J10Ka IDU

DPU — ycrpoiicTBo 11 poBoii 00paboTKH;

DSC — uudpoBoii cepBUCHBIN KaHaT;

FEC/DEM — ynpexnaroniast koppekius onrook (YKO)/nemoaysimus;

FEC/MOD — YKO/monynsuus;

MPX — mynpTumniexcep;

PSU - 0ok muranus;

10/100 Base-T(X) — JIBC Ethernet na xat6eine, 10/100 Mo6/c.

Komuarueii 65ox mmeer 6 dynknuii (MPX, MODEM, DPU, INTFC,
yhnpaBieHue W 0ok mnwurtaHus). Dyakmus MmynasTaiekcepa (MPX) — 1o
uHTepdeiic Kk HapyxHoMmy Onoky ODU. @DyHKUMS MOAYIAATOP/IEMOIYISATOP
(MODEM) — »st0 BBIOOp THma Mmomysiuu (QPSK - kBampatypHast (azoBas
Manumysiius win 16/32/128QAM - kBaapaTypHasi aMIUTMTYAHAST MOMYJISINSA),
npuyeM nporpaMmHeiM  nyremM. @Dynkuus MODEM  Bkirowaer  Takke
ynpexaatomyto koppeknuto ommbok (FEC). Iudposoit cepBucHBIN KaHam
(DSC) co3man mo MeToay BCTaBKM OWTOB, a HMHXKCHEPHBIH 3aKa3HOM KaHal

(EOW) — ¢ momomsto UKM kojeka.
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Pucynok 2.24 — biiok-cxema He3alHIIEHHON CUCTEMBI
AGC — APY;

ALM/SC — TpeBora/cepBHCHBII KaHAT;
BPF — nmosnocoBoit ¢puibTp;
CTRL —ympasnenue;
EQL — skBamaiizep;
IN — Bxox, OUT — BeIXO;
INTFC— untepdetic;
SC/OW- cepBuCHBIN KaHa/3aKa3HON KaHAJI.
O3HaKOMBTECH ¢ TabUIaMu 1 1 2, MPOBEPHTE MHAUKAITUIO CBETOMOIaAMH

Ha MepeaHEeN MaHean yCTaHOBKU. CliesiaiTe BbIBOJIBI.



Tabnuna 2.1 — Buasl ommbok B KOMIUIEKTAIMK 06opyaoBanus 1+0

CoObITHE YcaoBus 151 COOLITHSA Nuaukanus TpeBorn
LOS [ToTepst BXOIHOTO CUTHAJA (BXOAHON Ceeroauno/ Ha MaHeIu
curnan STM-1) MOTYJIsI
LOF [Totepu cuaxponuzanuu ppeiima IDU ALM wu cBetonnon
(Bxoxmoii curuan STM-1) HA MaHEJIN MOJYJIs
INTFC Ortka3 6;10ka untepderica STM-1, IDU ALM u cBeToanon
ALM MoTepsI BEIXOAHOTO curHana STM-1 Ha TTaHeJTu MOTYJIS
Buicokuti Cnumrkom Beicokuit BER. BER cran IDU ALM
BER (RX) xy>§<e 3aaHHOro 3HaYeHus (ot 10 1o
107)
MOD ALM Curnan tpesoru ot TX, BKIIFOUaromuin IDU ALM
0TKa3 0JI0Ka, yXyALLIEHHUE BBIXOAHOTO
curnana IF
DEM ALM Curnan tpesoru oT RX, BKIIOYarOIMNM IDU ALM
0TKa3 0JI0Ka, OTEPsI BXOIHOT'O CUTHAJa
IF
WS ALM Otka3 6110Ka, MOTeps BXOJHOTO CUTHAIA Cseroguon IDU ALM
WS Ha TTaHeJu MOIYJIsS
TX PWR CHmxeHnue MolHocTH nepenaun ODU ODU ALM u
ALM CBETOJIMO/]I HA MMaHEIN
MOIYJIsS
TXIN LEV CHmxenue ypoBHs mpuHuMaemoro TX ODU ALM
ALM curnana IF
RXIN LEV CHMmKeHne ypoBHsI IPUHUMAEMOTO ODU ALM
ALM CHUTHajia
APC ALM Brixoa U3 CHHXpOHU3ALMU KOHTYpa ODU ALM
APC ODU
MAINT VYcranoBka LCT B pexxum MAINT MAINT
ALM

Tabnuna 2.2 — aaukainys cBeTouo1aM1 Ha TIepeaHel MaHed yCTaHOBKU

WNnanukanusa ceeroauona YciaoBus LBeT
MAINT [Ipn TexHUYECKOM Kenterit
00CITyKUBAaHUU
ODU ALM Otka3 6moxka ODU Kpachbiii
IDU ALM Ortka3 6oka IDU Kpachbiii
PWR BxiroueHo nuranue 3eneHbIn

10




1.3 KoHTpoJIbHBIE BONIPOCHI

1) B wu4em mnpeumymiecTBa H HEIOCTATKH  3alUIIECHHON
KOH(UTYpallMK OTHOCUTEIILHO HE3aITUIIICHHOMN ?

2) Kakue Tumbl CUTHAJIOB MEpPENarOTCA M0 KOAKCHAIbHOMY
Ka0eJII0 MEX/Ty BHYTPEHHUM U BHEIITHUM OJIOKOM?

3) Kakue 351eMEeHTBI BXOJSAT B COCTAB BHEIIHETO U BHYTPEHHETO
010KOB?

4) B dem 3akmrouaercs npuHuun moayisiuuu curHana QPSK u
QAM?

5)  Jaiite onpenencuue BER (ko3¢ duiimeHT OUTOBBIX OIMUOOK).
He w©wmxke kakux 3HadueHurd BER jgomkeH ycraHaBiuBaThCs B
COBPEMEHHBIX CUCTEMAaX CBSI3U?

6)  OOwsAcHHUTE MOHsATUE HHTep(derica, YKaKUTE €r0 BUIBI.

11



Yacrtb 2
Nzyuenne PPC MINI-LINK

BEJIEHUE

Panunopenelinbie 1 apyrue 0ecpoBOAHBIE (ONTUYECKUE) CUCTEMBI CBA3H
INPUMEHSIOTCS KaK allbTEPHATUBA IMPOBOJIHBIM (MEIHBIM UM ONTOBOJIOKOHHBIM)
CUCTEMaM TaM, TJ€ MpoKJIajgka KaOeils HEBO3MOXHA WIM 3KOHOMHUYECKH
HEBBITOJIHA U TaM, IJie TpeOyeTcsl pa3BEPHYTh CBSI3b B KOPOTKUE CPOKH.

OcHoBHbIMU TTOTpeOuTENsIMU PPJI B MUpe SBASIOTCS 30HOBBIE U MECTHBIE

omneparopsl CBA3U. Jli1 30HOBBIX CeTEH Iepelayd JaHHBIX HCIIOIb3YIOTCA
BBICOKOCKOPOCTHBIE paguopeNeiHble JIMHUN 0O0JIbIION €MKOCTH.
ManokaHanbHbIE JUHUM [IAPOKO HCIIOIB3YIOTCA JUIsl OPraHM3alUy CBS3M HA
KEJE3HOJAOPOKHOM TPAHCIIOPTE, TIa30NpoBOAaxX, HE(PTENpoBOJIaX, JUHUAX
AIEKTPONEPENAYH U T. II.
Panuopeneinple JIMHUM CBA3WM IPSAMOM BHUIMMOCTH 3aHUMAKOT OJHO W3
BAKHEUIIUX MECT B CHUCTEMax CpeACTB mepenaun uHpopmanuu. beictpoe
pa3BUTHE TEXHOJOIMH OTKPBHIBAET HOBBIE BO3MOXKHOCTH B 3TOH 001acTH.
[TotpebHoCcTh, B Hemoporux, HaaexHbix L[PPJI ¢ oTHocutensHO HEOOIBIION
MPOTSKEHHOCTBIO M EMKOCTBIO CTPEMUTENBHO Bo3pacTtaeT. s yactor Boime 10
[T paspaboTtaHo W wuMeeTCss Ha pbIHKE OOJBIIOE KOJWYECTBO THIIOB
anrapaTrypsl Kak OT€YECTBEHHOTO, TAK U IMIIOPTHOTO IIPOU3BOJCTBA.

CoBpemeHHass paauopesieliHas anmnaparypa NpOU3BOAUTCA B BHJIE ABYX
COCTaBHBIX YacTe: amnmaparypbl Hapy>KHOT'O pa3MelIeHUs, BKIIoYarolei B ceost
BBIHOCHBIE TMPUEMO-TIEPENIAIOIINE MOJYJIM U AHTEHHY B BHUIE MOHOOJOKa, W
annaparypsl BHYTPEHHErO pa3MeIleHHs. B HapyXHOH ammapaType pa3MeraroT
BCE AJIEMEHTHI, 3aBUCSALIME OT JUana3oHa U padodyMx YacToT, a amnmaparypa
BHYTPEHHETO pa3MEILEeHUs COACPKUT JIUIIb AJIEMEHTHI, Onpeaestonue Tpadhuk

N CTBIKH.
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MINI-LINK Eu MINI-LINK E Micro sBisroTcsi IpOAyKIMEeH CeMercTBa,
MPEeTHA3HAYCHHOTO JIJIsl CPETHUX CKOPOCTEH mepeaadn Tpaduka.

MUKpPOBOJIHOBBIC PaTNOCUCTEMBI MINI-LINK MTOJTHOCTBIO
WHTETPUPYIOTCS B CYIMICCTBYIOIINE CETH TEICKOMMYHHKAIIUN, TPUBHOCS B HUX
HOBBIE YpOBHH THOKOCTH. OHH TIPEACTABISIOT €000 BBHICOKOHAIC)KHBIC
CUCTEMBI CBSI3H, BIIOJHE KOHKYPEHTOCIIOCOOHYIO albTEpHATHUBY MPOBOJHON H
ONTOBOJOKOHHOW KaOEIbHOM CBS3H.

OTH cHuCTEeMBbI 00ECTICUNBAIOT MUKPOBOJIHOBYIO TMEpeaady TOYKa-TOUKa C
MPOMYCKHOM CHOCOOHOCThIO OT 2 g0 34+2 (17x2) MOUT/CB 4acCTOTHBIX
nuana3zoHax oT 7 1o 38 I'T'm.

Heab padoTsl
[TprnoOpeTeHne MpakTHUECKUX U 3aKPEIJICHUE TEOPETUUECKUX 3HAHUU U3 Kypca
«CnyTHUKOBbIE ¥ HA3eMHBIE CHCTEMBl paJUOCBSI3M», O3HAKOMIICHHE C
paguopeneitHoit cranmueit MINI-LINK wu3ydenne ee cocrtaBa, NPUHIIUIIOB

YIPaBICHUS U KOHTPOJIA.

2.1 KpaTkue TeopeTHdecKre CBEICHUS

MINI-LINK comep>kuT MOIyNIb OCTYyIA, PACIION0KEHHBIN B IIOMEIIICHHUH,
U HapyXHbIH paguoONoK ¢ aHTeHHOW. TepMuHambl MOTYT  OBIThH
CKOH(UTYPUPOBAHBI JJIsI PA3IMYHBIX THIIOB CETEH: B BUIC 3BE3/bI, JepeBa WIIH
Koibia.  Jlms  obecmedeHuss  pe3epBUPOBAHMS  OHM  MOTYT  OBIThH
CKOH(UTYpUPOBaHBI TUOO Kak cucteMbl 1+1, 1100 B BUE KOJIbLIA.

MINI-LINK E Micro smBisieTcsi KOMIAKTHBIM TIOJHOCTBIO HapYXHBIM
TEPMHHAJIOM, 00€CIIeUNBAIOIIMM MUHUMAJIbHYIO OOIIYI0 CTOUMOCTb.

MoOupHBIE CEeTH CBSI3M B HACTOSIIEE BpeMs SBISIOTCS HauOolee
oberunoit  cepoit umcmonb3oBanus MINI-LINK E u E Micro, roe onum

Pa3BCPTHIBAOTCA B CCTAX PAAUOCBA3ZH C HEBBLICOKOM IMPOU3BOAUTCIIbBHOCTBIO.

13



=T MINI-LINK

%O basoean CTaHuMA

MSC
BSC \ﬁ’

Pucynok 2.25 — IIpumep MoOmiibHOM ceTH, B koTopoil annaparypa MINI-LINK
OCYILIECTBIISIET CBSI3b 0A30BBIX CTAHLUMN C LIGHTPAMU KOMMYTAIUH

Oco6ennoctu MINI-LINK E.

—BBICOKAsl KOMITAKTHOCTh U YHU(UIIUPOBAHHOCTH KOHCTPYKIIHIA;

— IPOrpaMMHbIE CPEICTBA, YIPOILIAOIIKE TPOLIECC YCTAHOBKY;

— CTaH/apTU30BAHHBIE HHTEP(EHCHI;

— MaJIbIi BEC M HHU3KOE B3HepromnotpedieHue. BHyTpeHHuit mMomysb -
CaMbIi MaJICHbKUI U3 CYIIECTBYIOIIMX HA PBIHKE.

— MaKCMMaJbHOE BpeMs HapaboTku Ha oTka3 - 20-30 neT, B 3aBUCUMOCTH
OT KOH(PUTYpALIHH.

— HU3Kasi CTOMMOCTb PEIICHUS B LIETOM.

Heckonbko TepmunanioB MINI-LINK E moryt ObITb WHTErpMpOBaHBI B
oIUH OoOmui Moaynb goctyna. Kaxnapli TepMuHan oOecredrBaeT CKOPOCTh
Tpaduka o 17x2 (34+2) Mowurt/c.

HapyxHasi 4YacTh NOJHOCTBIO HE3aBUCHUMa OT CKOPOCTH Tpaduka u
MOCTABJISIETCS JUJISl PA3JIMYHBIX YACTOTHBIX Juana3oHoB. OHa COCTOUT U3
aHTEHHOTO MOJYJISi U paJro0IIoKa.

YacTh, ycTaHaBlMBaeMas BHYTPHU I[IOMEIICHHS - MOIYJb JOCTYIIA,

ITIOJHOCTBIO HE3aBHCHMa OT YaCTOTHOI'O aguaria3doHa MW IIOCTAaBJISIETCA B
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pa3IMYHBIX BEPCHUSIX JJISl Pa3HbIX CKOpOCTell Tpaduka U KOHPUTYpALM CUCTEM.
Moyne 10CTyTa MOXKET OOCTYKHUTh J10 YETHIPEX PaHuOMOTyIICH.

Buytpennss dacte obopynoBaHusi conepkuT Onok moaema (MMU) u
YCTaHaBIMBAEMbIX TPU HEOOXOAUMOCTH OJIOKa KITIOYEH/MyIbTUILIIEKCOPOB
(SMU) u Onoka cimyxeOHbIx KaHaioB (SAU), Bce 3TH OJIOKH pa3MeIaroTCs
BOJHOM OO0IlleM Mara3uHe MOAyJs naoctyma. Jljis pe3epBUPYEMBIX CHUCTEM
ucrnosb3yroTcs asa MMU u oqua SMU.

[Ipu ropsituem pes3epBUpOBaHMU PabOTaeT OJIMH MEpelaTduK, a BTOPOU
HaXOAWTCA B pe3epBe (OH HE MepeacT CUTHaia, HO HAaXOJUTCS B COCTOSTHHUH
MOCTOSTHHOM TOTOBHOCTH K TIepefadye M BKJIOYaeTrcss mpu cOoe B padote
aKTUBHOTO nepeaaTunka). O0a paaronpueMHUKa MPUHUMAIOT CUTHAJIBI.

MMU BbIOMpaeT HamIydllIMil CHUTHAlA B 3aBUCUMOCTH OT NPUOPHUTETA
HEUCITpaBHOCTEH, mojaeT ero cHavana Ha SMU i1t 1eMynbTUILIEKCUPOBAHUS, a
3aTeéM K BHEUIHEMY 000pYy/10BaHUIO.

CBsi3b HapyKHOM YacTH (paano0I0Ka U aHTEHHBI) C HaXOASAIIEHCs BHYTpU
NOMEILIEHUSI ~ 4YacTbl0  TEPMHUHAJIA,  OCYIIECTBISAETCS  €AMHCTBEHHBIM
KOAaKCHaJIbHBIM KaleneMm, M0 KOTOpOMY MEpEeAaroTCs MOJHBIN TyTUIEKCHBIM
Tpaduk, TpapuK MOANEPKKU, ONMEPATUBHBIC U IKCIUTyaTAI[MOHHBIC JAHHBIEC, a
TaK>Ke€ MOJBOJAUTCS
MOCTOSTHHOE HANPSOKEHUE TTUTAHUS.

B wMarasun Momyns goctynma MOXKeT ObITh Takke Jo0aBieH OJoK
CITy’)KEOHBIX KaHAJOB, YTO 00ECIEeYMBACT JOTOJIHUTEIbHbICE MHTEPHEUCHl s
yIOpaBlICHUS W aBapUWHOW CUTHAIW3allMU, CIYXKEOHBIX KaHAJIOB W JPYTHX
MOTPEOHOCTEH.

Bce Omoxku MINI-LINK wumeroT Bcrpoennyro cuctemy KouTpons u
VYmpasnenust (CSS), koTopasi HEMPEPHIBHO MPOBEPSET KAYECTBO Mepeaddl U
craryc HeucrnpaBHocTed. COOTBETCTByIOIIAs HH(POpMAIUs [TOCTyIHA Yepes3

KaHaJl KOHTPOJIs, KOTophlil oxBaTkiBaeT Bcto cetb MINI-LINK.
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Ces3bp ¢ CSS moxer ObIThb BbIMOIHEeHa ¢ momolnbio [IK, mMmeromiero

COOTBETCTBYIOIIEE MPOTPaMMHOE 00ECIICUCHHE.

2.2 TlpakTudeckue 3a1aHus

O3HAaKOMUBIIUCh C TEOPETHUECKOW YaCThlO, 3apUCYHUTE CTPYKTYpPY
dpeiiMa KaHala paauoCBs3U U OJIOK CXeMY paano0IoKa.

[IIudppoBka m KOAMPOBKA ympexaaromei koppekiuu ommbok (FEC).
CHHXpOHHBIH mMdpoBIEK HMeeT 00beM 2'7-1 GHT M CHHXPOHH3HPYETCS
KaXIbIM BOCBMBIM (ppeiiMoMm. butet FEC BBIUUCHSIOTCS C MOMOIIBIO CXEMBI
NIEPECTAHOBOK M BKIIIOYAIOTCS B MO3UILIMH, KOTOPBIE ONpenessitoTcs (popmaTom
¢peiima. CocTaBHOM MMOTOK JaHHBIX NpeACTaBisieTcs GperMOM JIITUTETbHOCTHIO
125 MKC, KOTOpBIM BKJIIOYAET BCE OIKWCAHHBIC BBINIE THUIIBI JaHHBIX. Ha
IPUBEICHHOM HIKEPUCYHKE MOKa3aHa CTPYKTypa KaHala paguodpeiima amis

2x2 Mowut/c.

dopmar| FAS | T1 | T1 | T2 | 81 | T1 | T1 | T2 | T2 | T1 | T1 | T2 |FEC
dpenma + + + + + + + + + + + +
T2 | K1 | T1 | T2 | T2 | K2 | T1 | 82 | T2 | K1 | T1 | T2

12 10 | 2 10 | 2 8 2 10 | 2 10 | 2 10 | 2

Kon-Bo
ourt

T | T2|T2|T1| T1 |T2|C1|T1|T1|{T2,SC1|T1| T1 |T2|S2|T1| FEC

N e e T o FEE S A O A B S IS + |+ + + |+ |+ +
CHK|T1 | S2|T2|FEC [T1|T2| T2 |81 |T1| T2 |T2| SC1 |T1|T2|T2| C2

2 |22 |22 2 |1612 |22 4 2 |2 2 |12 2]20| 2

Pucynok 2.26 — Ctpykrypa (ppeiima kaHana paguocBsizu 11 2x2 Mout/c
JlmurensHOCTH dpeitma 125 Mic
T1 = Jlannbie 1-ro kanana tpaduka T2 = Jlannsie 2- ro kaHana tpaduxa
K1 = KonTposb 3anonnenHoctu kanana T1
K2 = KonTponb 3anoiHeHHOCTH KaHana T2
S1 = He ucnons3yercs

S2 = He ucnonb3yercs
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SC1 = He ucnonszyetcs

Cl1=HCC1C2 =HCC2

CHK= KonTpoJibHBIE OUTHI

FAS = Curnan yctaHoBKH (peitma

FEC = Ynpexnaromias KOppeKIus OO0k

CocTtaBHOM  MOTOK  JaHHBIX, OOpaOOTaHHBIX  MYJIBTHUILUIEKCOPOM
pagnodperima, mamee  Momynaupyercs C  ucnomb3oBanmeM — C-QPSK
(xBazmpaTypHasi (a3oBasi MOIYJSIHUS C MOCTOSHHOM KoppeKkuueu orudarolien
cnekTpa). Umnynbc npeoOpasyercs U3 MOCTOSSHHOTO TOKa B MEPEMEHHBIN, Moclie
yero, ¢ nomouiplo ¢unstpa HalikBrucTa, uMNyinbCy mnpupaercs ¢dopma,
o0ecreynBaroIiasi ONTUMANbHBIN CIEKTpP MepeaBaéMOro CUrHaa.

Mopaynarop  COAEPXKUT  yOpaBiIsieMbld  HAMpsSHKEHUEM  TeHepaTop,
reHepupyromuii curian ¢ yactorod 350 MI'. OH cMmelrBaeTcsi ¢ CUTHAIOM
yactoror 490 MI'11, BbIJIeTIeHHBIM curHai ¢ yactotord 140 MI'i ucnosb3yercs
JUISL LeJIEd KOHTPOJISL.

Ha mnonywaromiern CTOpoHE MOCTYNAOMIMKM COCTAaBHOM MOTOK JaHHBIX
nemynbruiuiekcupyercss u  FEC  (ympexparomass Koppekius — OIIHOOK)
KoppekTupyercs. DyHKIUs BbIpaBHUBaHUS (peiiMa wuier oOpasibl OWTOB
BbIpaBHUBaHUS (peiiMa, KOTOpPhIE €CTh B IOJy4aeMOM IIOTOKE JaHHBIX W,
COOTBETCTBEHHO, MMOJICTPANBAET MPUEMHUK.

FEC BommosiHS€TCS € HCMHONAb30BaHMEeM OuToB dYetHoctu FEC w
pe3yJabTaTOB U3MEPEHUs KauecTBa IMepe/lauyd JaHHBIX, MOCTYMAIUX OT
neMmonynstopa.  Jemmdparop  MCEBIOCITY4YaWHBIX  MOCJIEIOBATEIBHOCTEH
BOCCTAHABJIMBAECT TMEPBOHAYAIBLHOE COCTOSIHUE€ CHUTHAJIA, [O3BOJISIONIEE
JEeMYJIbTUIIEKCOPY MPABUJIBLHO paCHpeessaTh MOJTYYEHHYI0 HHQPOpMAIUIO IO
COOTBETCTBYIOIINM KaHaJIaMm.

JIeMyIbTUIIJIEKCUPOBAHUE  BBIMOJIHSIETCS COTJIaCHO  XPAHSIIEMYCS B
namsaTu popmary Ppeiima. JleMynbTUIIIIEKCOpP TeHEPUPYET CUTHAI cOos pperima

B TOM CJIy4ae, €Clid HapyllieHa ero CHHXpoHu3aIus. Yuciao omuboYHbIX OUTOB B
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MOTOKE JTAHHBIX Tpa(uKa U3MEPSAETCS C UCIOIb30BaHUEM OUTOB YeTHOCTH. OHH
UCITOJIB3YIOTCS IS onpeeneHus: ypoBHs OutoBbix ommOok (BER) u nposepku
KauecTBa (GyHKIHOHUPOBAHMUS. butbt KOHTPOJIS 3aMOJHEHHOCTH
00OpabaThIBAIOTCS JIJIs1 KAaHAJIOB TpaduKa U CIyKEOHBIX KaHAJIOB.

[lepexitoueHue nepenaTanka

Bri6op mnepenatumka OCYIIECTBISETCS TOJIBKO B CHCTEMax TOPSYEro
pe3epBupoBaHus. Bbibop ocHOBbIBaeTcs Ha MHGPOpPMAIMU O HEHCIPABHOCTSX,
MOCTYNAIOIINX M3 CEKIMMU TepeaaTdynka paauoosoka uiad ot MMU. BriGop
TaK)K€ MOKET OBITh ClIeJIaH Bpy4HYy!o ¢ JinieBoi manenu MMU uiu ¢ moMonibro
[TIK. Cursan o HEMCIPABHOCTU C BBICOKUM MPUOPUTETOM AHHYJIUPYET JCUCTBHE
CUTHaja O HEHCIIPAaBHOCTU c Oosiee HU3KUM npuoputeToM. [lepenauy curnana
OCYUIECTBIISIET PaguoOJIOK, KOTOPbIH MMEET HEHCHPAaBHOCTb C 0Oojiee HU3KUM

MPUOPUTETOM.

Tabmuua 2.3 — [IpuopUTETHOCTD NEPEKITIIOUEHUI TTEpeaaTunKa

Kpurepuun HeucnpaBHoCTb MpuoputeT
nepexknYeHns
nepegaryuka
MepeknoyeHns U3-3a HeMCNPaABHOCTU annaparTypbl:
PYYHOE NEPEKNOHEHUE
MMU oTeyTeTByeT NCCRa
CBon CSS MV Proc. Hardware (Heucnp. npoueccopa)
Proc.Software (C6oit MO npougeccopa)
EEPROM
RAU Proc. Hardware (Hencnp. npoueccopa)
Proc.Software (Cbon MO npoueccopa)
EEPROM
RCC
Heucnp. nepepatunka| RCC & Radio Frame (RCC u paguodpeiim) 4
C BbICOKUM Mod Index (Tny6uHa mogynauum)
NPUOPUTETOM TXIF Input (Curian N4 Ha Bxoae nepegatyunka)
RF Qutput Level (YpoBeHb Bbix. BY moLHOCTH)
Hewucnp. nepenartymkal Input BB1, BB2!" (Bxon BB1, BB2) 5
C Hu3kuMm npuoputetom | Input E1:1-4 (MMU) (Bxog E1:1-4)
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Nudpopmanvs o0 HEUCHPABHOCTIX TMepeAarolieid CTOPOHBI coOupaeTcs
nporieccopom Cucremsl Ymnpasinenus u Kontpons kaxaoro MMU wu
NEPEChIaeTCs B JIOTUYECKOE YCTPOWCTBO YIIPABIEHUS MEPEKIIOUCHUSIMU B
SMU. Uroroselil curnan mnoceutaetcss Ha paauo0iok (RAU) ans ympaBneHus
PEKHUMOM pabOThI MepeaTurka (BKIFOYEHO/BBIKIIIOUYECHO).

Pamno6iaox RAU coctouT u3 kopmyca, pambl, COSIUHUTEIBHOTO OJIOKa,
MUKpPOBOJTHOBOTO Oyioka u ¢uibtpa. COETUHUTENbHBIM OJIOK BBITOTHSET
GyHKUIMM HUXKHEH 4YacTh Kopmhyca paauOioka, Ha HEM  PacCIOIOXKEHBI
WHJMKATOpbl HEUCIpPaBHOCTEW (CBETOAMONBI) U pa3zbeMbl s Tpaduka,
3a3eMJICHUS, UCTOYHHMKA TOCTOSHHOTO HAIPSDKEHUS, FOCTUPOBKM AHTCHHBI H
CUCTEMBI yHpaBiieHUs] U dKciutyatanuu. CoequHUTEIbHBIN OJI0K 000pynoBaH

3aIIUTON OT Pa3psAI0B MOJIHUH.

—————— = s e S B ) e ey e R e S B SR S e e e e
| Coemprmentiei, | | Bnok mogema 11 MitkpoBonHoBoii Bnok MNETD
He HEE LD 6 1 lo 1
| ONoK € 33WTOH II l [ |
| o7 Mo ! i 1 1
I 11 I
I Iy ': Mepegarynk (MCM) 1 1
: =| Ofpabomka :l N 11
| EEERM 1 l'exeparop YeunuTens, L1 TECTETRLM|
[ 1 ¥ curiana =| [Pinepegam Viecnoren MOWHOCTH (] punetp | )
| i el T I !
I I . 3
| || Wutepdeiic 1" MepeAAT I I [— |
I 1|5 I
1 1 Tpaduea, 1 1 1
MyneTunnexco| 1
ﬂ—flhl N W P Memepcbesic w  Corowewe 1| !
I - e \ 11 !
I I} |[Demynevnnescop m MPOLECCOna [ o oer versmoee Ve i 1
I I |paagnodpeiima ¥ T cacTEul fpossE ——slyposwen i
1 1 I 1l YMDAEEHMR o BEIOSHON 11
| |: W KOETPCAR MOLHOCTI 1 . :
11
: II Mpuemumnk (MCM) |1 1| [MNetns Y | AHTEHHa
1 1 I_I'Ierepamp : : n4 + II >
| I prenasal, 1
' I o P |
: II KoreepTop MM TpHENHE i |
I
! ! RSSI szt SHERATOP Yirosmery i I
: =| camana M| 11 I
H je=====z== LR ] v i !
1 y
[ i Kowsepr Kowseprop| | Mano- | 1
Cursan I op s | | . 1 l,_\
g, L N e D D M e
Lg YMPaEnekA 1 Mpoyeccop Lacrony acToTy yo 11 dmnsTp i
I cUCTeMEl Ynpaenenue 11
! ! -~ " 11 I
K _noj SOCTHPOBKA YN pasnexua H aBapHUHHaA 574 MY 1
h \ W KoHTponA CUrHANW3aUuA [ 1
[
[ 1l 1
oc BropuuHkle 11
1 | AT
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Pucynok 2.27 — biiok-cxema RAU
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2.3 KoHTpo/1bHBIE BONIPOCHI

1) Kakue TUNBI CUTHAJIOB TMEPEHAIOTCS 10 KOAKCHAIBHOMY
Ka0eJro MeXy BHYTPEHHUM U BHEIIHUM OJIOKOM?

2)  OOwsAcHHUTE CTPYKTYpPY (peiiMma KaHaIa pauoCBsI3u.

3)  OOBsACHUTE MPHUHIIUI TEPCKITIOYCHHS ITepeIaTInKa.

4) B uewm 3axirouaercs npuHIui Moysiaun C-QPSK
(xBazpaTypHas (a3oBasi MOIYJISIIIUS C IOCTOSIHHON KOPPEKIIHEi
orudaronieit CrekTpa).

5)  KakoBo Ha3HaveHHe 0J0Ka CITy)KEOHBIX KaHAIOB?
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Yacrtp 3
3 Nzyuenne PPC NOKIA FLEXIHOPPER

BBEJIEHHNE

Panuopenelinbie 1 apyrue 0ecpoBOAHBIE (ONTUYECKUE) CUCTEMBI CBSI3U
INPUMEHSIOTCS KaK allbTEPHATUBA IMPOBOJIHBIM (MEIHBIM UM ONTOBOJIOKOHHBIM)
cUCTEMaM TaM, TJ€ MpoKJIajgka KaOens HEBO3MOXHA WIM 3KOHOMHUYECKH
HEBBITOJIHA U TaM, IJie TpeOyeTcsl pa3BEPHYTh CBSI3b B KOPOTKUE CPOKH.

OcHoBHbIME TTOTpeOuTENsIMU PPJI B Mupe SIBASIOTCS 30HOBBIE U MECTHBIE

omneparopsl CBA3U. Jli1 30HOBBIX CeTEH Iepelayd JaHHBIX HCIIOIb3YIOTCA
BBICOKOCKOPOCTHBIE paguopeNeiHble JIMHUN 00JIbIION €MKOCTH.
ManokaHanbHbIE JUHUM [IAPOKO HCIIOIB3YIOTCA JUIsl OPraHM3alUy CBS3M HA
KEJE3HOJAOPOKHOM TPAHCIIOPTE, TIa30NpoBOAaxX, HE(PTENpoBOJIaX, JUHUAX
AIEKTPONEPENAYH U T. II.
PanuopeneiHple JIMHUM CBA3UM IPSAMOM BHUIMMOCTH 3aHMMAKOT OJHO U3
BAKHEUIIUX MECT B CHUCTEMax CpeACTB mepenaun uHpopmanuu. beictpoe
pa3BUTHE TEXHOJOIMH OTKPBHIBAET HOBBIE BO3MOXKHOCTH B 3TOH 001acTH.
[TotpeOHoCTh, B Hemoporux, HaaexHbix [[PPJI ¢ oTrHOcuTensHO HEOOJBIIONM
MPOTSHKEHHOCTHIO M EMKOCTBIO CTPEMUTENBHO Bo3pacTtaeT. [ yactor Boime 10
[T paspaboTtaHo W wuMeeTCss Ha pbIHKE OOJBIIOE KOJWYECTBO THIIOB
anrapaTrypsl Kak OT€YECTBEHHOTO, TAK U IMIIOPTHOTO IIPOU3BOJCTBA.

CoBpemeHHas paguopesieliHas anmnaparypa IPOU3BOJIUTCS B BHUJAE JBYX
COCTaBHBIX YacTe: ammaparypbl Hapy>KHOT'O pa3MelIeHHs], BKIIOYaroLel B ceos
BBIHOCHBIE TMPUEMO-TIEPENIAIOIINE MOJYJIM U AHTEHHY B BHUIE MOHOOJOKa, W
annaparypsl BHYTPEHHErO pa3MeIleHHs. B HapyXHOH ammapaType pa3MeraroT
BCE AJIEMEHTHI, 3aBUCSAUIME OT JUana3oHa M padodux YacToT, a amnmaparypa
BHYTPEHHETO Pa3MEILECHUs CONECPKUT JUIIb 3JIE€MEHTBI, ONpEAeItonre Tpapuk

N CTBIKH.
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[Mudposoe pamamopeneitnoe obopynoBanue Nokia FlexiHopper - sto
orepaTHBHAs yCTaHOBKA JIMHUU CBSA3H, KOTOPAsi O3BOJISIET OBICTPOTO U JIETKOTO
OpraHU30BaTh KaHaJbl CBS3W, MPHU STOM CYIECTBEHHO COKpallas 3aTpaThl B
nepuoy pa3BeptbiBanus cetu. Onepupys B 7, 13, 15, 23, 26 u 38 'y quanazonax
yacToT, 1udpoBbie paauopenelinbie cucteMbl NoOKia mnpuMeHsIOTCS IS
OpraHu3allid MEXCANTOBBIX COCAMHEHUM, OpraHU3alui MaruCTpaabHbIX JIMHUAN

CBSI3U, KaK MpPH TMOCTPOCHWHU, TaK W TPU PACHIMPEHUU HHPPACTPYKTYpHI B

COTOBBIX ceTsAX oObix crangaproB (GSM, NMT450, CDMA, WCDMA),
TPAaHKUHTOBBIX ceTsX MoObIX cranmaptoB (MPT-1327, TETRA, ARCO-25), a
TaK)Xe JUIA TOCTPOCHHSI KOPIOPATUBHBIX CETEH CBSI3W M Tepe/layd JaHHBIX B

ropojiax, OT OTAEIbHBIX YYaCTKOB J0 OOJBIITUX TEPPUTOPHUIL.
Heab padoTsl

[IpuoOpeTeHne NMPaKTHUECKUX U 3aKPEIUICHHE TEOPSTUUIECKUX 3HAHUIN U3 Kypca
«CIyTHUKOBBIE W HA3eMHBIC CHCTEMbl PAJHUOCBS3H», O3HAKOMIICHHE C
pamuopeneiiHoi cranmueirt  Nokia FlexiHopper wusyuenme ee cocraga,

IIPUHLINIIOB YIIPABJICHUS U KOHTPOJISL.

3.1 Kpatkue TeopeTndeckue CBEICHHS

B ropoxackux ycmoBusx — paaumopereriHoe  obopynoanue — Nokia
FlexiHopper ucmnosnp3yercs B OCHOBHOM Ha MaKpOCOTOBBIX CTaHIUAX. OHO
MOJIICPYKUBAET BCE CTAHIAPTHBIC TOIOJOTUM CETH: IICTIOYCYHYI0, 3BE3JI0-
0o0pa3Hyl0 W KOIbILEBYI. MeToabl MyOnupoBaHusi OOOpPYIOBaHHUS U TpaKTa
pacipoCTpaHEeHHUsI MOTYT OBITh PeaJTu30BaHbI IS IBYXTOUCYHBIX COCTMHCHHH.

B cenbckux paifoHax, B KOTOPBIX TpeOyemass €MKOCTh MOXET OBbITh
HEBEJIMKa, 0c000¢ BHUMAaHUE YISISICTCS HA MOCTPOHMKY CETH ¢ MUHHUMAJIbHBIMU
3arparamd. J[js TOrO YTOOBI YMEHBINATH KOJMYECTBO CTAHIIUN, ONEPATOPHI

3aNHTCPCCOBAHBI B CO3/IaHNH 30H YBECPCHHOI'O paaArOIIpUCMa IIyTEM YBCIINUCHUA
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pangdyca JAEWCTBUS COT WJIM IyTeM YAENIEeHUs O0co0Ooro BHUMaHHUS Ha
OpPTaHW3alI0 TIOKPBITHS B MECTHOCTSX BIOJb TPAHCHOPTHBIX IyTed. Pa-
nuopeneitasie ctanuuu Nokia FlexiHopper 13 u 15 I'T'n MmoryT ucnosib30BaThCs
B CENIbCKUX pailoHaXx, rje TpeOyrTCs yYacTKU paaropeselHoM JIMHUKA OobIeit
MPOTS>KEHHOCTH.

NOKIA FLEXIHOPPER coctout u3 Hapy>XHOT0 pagno0IoKka u 010Ka Jis
YCTaHOBKH BHYTpPH MOMEIIeHUN. B nmepenatunke ucmnonb3yercs Moayssiust [1/4-
DQPSK  (muddepenumanpHas KBaapaTrypHas (azoBas  MaHUIYJIAIUA),
oOnanaromasi MPEeUMyYIIECTBAMHU Y3KOTO CIEKTpa M BBICOKOW 3(P(EKTUBHOCTH
BBIXOJJTHOM MOIIIHOCTH.

JIByHanpasieHHbIH kaOenb Flexbus coenuuseT Bce cuCTEMHBIE 3JIEMEHTHI
Mexay coboit. KabGenn Flexbus mepemaer ympapmnsiomue maHHBIE MEXITY
AJIEMEHTaMH y3Jla, OT KOMHATHOTO OJioKa K HapyXKHOMY OJIOKy, a TakKe OT
OJTHOTO KOMHATHOTro Oyioka K japyromy. Ilo xabemo Flexbus momaercs taxoke
IIUTaHUE K HAPY)KHOMY OJIOKY.

Oco6ennoctu NOKIA FLEXIHOPPER:

— OOWH BHYTPEHHUH OJOK MOXET TOJACPKUBATh HECKOJIbKO
Pagno0JIOKOB;

—OBICTpasi ¥ MPOCTasi yCTAHOBKA 3a CYET HEOOJBIIIOT0 Beca U KOMITAKTHBIX
pa3MepoB;

— Ccpok HapaOboTKu Ha 0TKa3 - 290 000 yacos;

— YHUBEpCcaJlbHas Tu1atopma JUIsi BCeX AUara3oHOB YacToT;

— MOIIHOCTh, TOTpedIisieMas OObIYHOM KOMOHWHAIMEN W3 KOMHATHOTO U
Hapy»KHOTO 0JIOKOB, paBHa 35 BT;

— yaoOHas B OKCIUTyaTallil CUCTEMA MPOTPAMMHOTO yIIPABIICHHS;

— NI TIOBBIIICHUS KadyecTBa CUTHAJa B PaUOpeETICHHOM 000pYyI0BaHUH
NokiaFlexiHopper ucmonb3yrorcss QyHKIMH TPSIMOTO HCIPaBICHUS OIIMOOK
(EEC). B Hewm wucnonbsyercs koaupoanue Puma-Cosnomona (RS) - xom mmst

OpSMOTO  HUCHpPaBJICHUS OMMOOK, B KOTOPOM HCHOJB3YIOTCS  HYEThIPE
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M30BITOYHBIX CHMBOJA [ KaXAOro 59 CHMBOJOB JaHHBIX W KOTOPBIA B
COCTOSIHUM WCIpPaBIATh JBa OIIMOOYHBIX CHMBOJIa B 0Opa3oBaHHOM 63-
CUMBOJIBHOM OJIOKE;

— aJIanTUBHAsI PETYJIMpPOBKA ypoBHS ¢ u3MepeHuneMm kadectBa (ALCQ)
OpEJCTaBIsIeT CcOO0OW METOJ aBTOMATUYECKOTO YMPABICHUS MOIHOCTBIO
nepenaun. OTa QYHKUIMS MMO3BOJSIET paguoIepelaTIYMKy MMOBBIIIATh U CHUKATh
MOIIIHOCTh NI€PEIayn aBTOMAaTHYECKU B COOTBETCTBHM C OTBETOM, IMOTYYEHHBIM
OT JAPYroro KOHIla y4acTKa pajguopeseiiHON JIMHNY;

— ABTOMATHUYCCKOC U3MCPCHHUC 3aIllaCa Ha 3aMHUpPAHUC.

3.2 IlpakTryeckue 3a1aHus

O3HaKOMMBIIUCh C TEOPETUYECKOM YacThlO, 3apUCyiliTe OJIOK CXEMbl
HapY>KHOTO 0JIOKAa U BHYTPEHHETO OJIOKOB.
Hapy>xHbIii 0JI0K BKIIOYAET B ce0sl MATh GYHKIUOHATBHBIX OJIOKOB:

1. onok nuranus (PSU);
2. 0JIOK MOJICMHOM TIJIaThI;
3. 6;ok nmpomexxyTouHoi acToTs (IFU);

4. CBY 6510k (MWU)

5. MyTUIEKCHBIA (PUIIBTP.
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Pucynok 2.28 — Cxema BHYTpEHHET0 0JIoKa
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OCHOBHBIM KOMIIOHEHTOM Ha IIIaTe€ MOJeMa SBJISETCS YHUKaJIbHAS
koHcTpykiust ASIC. ASIC conepxut 1udpoByr0 MOIYJISIHIO-AEMOIYJISIHIO C
ucrnoip30BaHueM koxa Puma-ConmoMoHa W MeTona MPSIMOTO HCTPaBICHUS
omu6ok (FEC).

MoneMHass mmiaTa TakXe BKIIOYAET BCTPOSHHBIM MHKPOIIPOIIECCOp,

KOTOPBIN UCIOJIb3YETCA JIJIs1 KOHTPOJISI BHYTPU HApY>KHOTO OJI0KA.

Flexbus Microwave
Power/CI module
IF Duplex
module filter

Pucynok 2.29 — Cxema HapykHOTO 0JI0Ka
Hapy>xHbIit 6JI0K COCTOUT U3:
— PaIMO4aCTOTHOM YacCTH:
— MOJIYJISI IIPOMEXYTOYHOM YaCTOTHI
—moaynss CBY
— AYTUIEKCHOTO (priibTpa
— MoJieMa
— MUKPOTIPOIIECCOPHON CUCTEMBI
— cHUCTeMbI UG POBOM U AaHATIOTOBOIM 0OPAOOTKU CUTHAJIOB

— xa0ens Flexbus.



3.3 KoHTpo/IbHBbIE BONIPOCHI

1.B yem npeumytiecTBa U HEIOCTATKU 3aIUIEHHON KOH(pUTYpaluu
OTHOCUTEJIBHO HE3AIIUILEHHON?

2. Kakue TUIlbl CUTHAJIOB TMIEPEIal0TCs MO0 KOAKCHAIBHOMY KaOeo Mex Iy
BHYTPEHHUM M BHEIIHUM OJIOKOM?

3. Kakue aneMeHTsl BXOIAT B COCTAaB BHEIIHETO U BHYTPEHHETO OJIOKOB?

4. B yeM 3akirouaetcs npuHuun Mmoayssinuu curaana QPSK u QAM?

5. Haitte onpenenenne BER (koa¢ddunrient OutoBbix ommbOok). He Hke Kakux
3HaueHuM BER 10JDKEeH yCcTaHABIMBATHCS B COBPEMEHHBIX CHCTEMAX CBSA3HU?
6. O0bsacHUTE IOHATHE UHTEP(elica, YKaKUTE €ro BUBIL.

7. Kakue Tunbpl CUTHAJIOB MEPEJAlOTCs 10 KOAKCHAIbBHOMY Ka0eo MEXI1y
BHYTPEHHHUM M BHEITHUM OJIOKOM?

8. OOBsCHUTE NPUHIUI MEPEKITIOYCHUS epeaaTUnKa.

9. KakoBo Ha3zHaueHue OJI0Ka CIy>KEOHBIX KaHATIOB?

10.Yto npencrasinsier coboit anroputm Puna-Comomona?

11. Kakue 351eMEeHTBI BXOJST B COCTaB BHEIIIHETO U BHYTPEHHETO OJIOKOB?

12. C noMOI1IbI0 KaKOTO YCTPOMCTBA BBIIESAIOT IPOMEKYTOUHYIO YACTOTY M3
Hecylled 4acToThl?

13. Kakne cxemsl pe3epBUpOBaHus UCOb3yr0TCsA B PPC?

4 Conep:xanue u opopmiieHre OTYETA

B otuere A0KHBI OBITH MPEACTABICHBI CTPYKTYPHBIE CXEMbl U3YUEHHBIX
PPC, xpaTKo H3JI0XKEHBI OCHOBHBIE TEXHUYECKHE XaAPAKTEPUCTUKU, YKa3aHBI
ocodenHoctu pyHkimonupoBanusi PPC, cnenanbl kpaTkue BbIBOJIBI 00 00JacTh

MPUMEHEHUS KaXKI0M U3 paccMoTpeHHbIX PPC
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5 UnpopMauOHHbIE HCTOYHUKHU

1 TexHuueckoe ONHCAHME W HHCTPYKUMS 10 »3Kcmryarauun PPC
PASOLINK NEO

2 TexHuueckoe omvcaHve W MHCTpyKuus 1o skcrutyatanuu PPC MINI-
LINK

3 Texnuueckoe onucanue U MHCTpyKud 1o skcruryataiuu PPC NOKIA

FLEXIHOPPER
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