HHMXHUHKPWHI

lNMpo6nemsbl npu opraHn3auumn undgpoBbix BY kaHanos
no JI3IM 35 kB u BbIWwe
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BY KAHAJIblI TENNIE®OHUU U NEPEOAYU OAHHbIX nﬁcﬁ._igﬁqi\
B POCCUNCKON ANEKTPO3HEPIETUKE

\ﬁ N3N 35 kB u BbIwe
= KC KC ==

BY BY - BY

CUrHan CMrHan
annaparypa on on annapartypa

TpaguumnoHHble BY kaHanbl CBA3N 1 TeNeMexaHukn ¢ YacTOTHbLIM
pasgeneHvem kaHanos (YPK/FDM)

“ pucneTtyepckue n TexHonornvyeckue Teﬂed)OHHbIe KaHalbl
" Hu3kockopocTHble kKaHansl TM (100...1200 6ut/c)
BY kaHanb! ¢ BpemeHHbIM pa3genexnem kaHanos (BPK/TDM)
= TenedoHHblEe KaHanbl C MCNOMNb30BaHWEM BOKOAEPOB CO CKOPOCTBIO A0 16 KouT/C

= OTHOCUTEIBLHO BbICOKOCKOPOCTHbIE KaHanbl nepeaayn AaHHbIX (9.6 KOUT/C 1 BhILLE B
nonoce 4 kl'y)

2 000 «HOHuUTEN VHXUHUPUHI» WWW.uni-eng.ru




HHMXHUHKPWHI

AHAJIOIOBbIE BY KAHAIbI (ABY/APLC) HATEA

AHanorosble TeneoHHble 1 HY kaHanbl Munot
CUrLan

+ Hebonbluas 3agepxka (ZocTwkumo nopsgka 10 mc)

+ [o3BONSAOT UCMONL30BATL BHELLHWE MOAEMbI

+ [NoopepxmsatoT BCe BUAObI BHYTPUNonocHon TP curHanusauum 4 Ty

+ [lepenpuembl 6e3 CyLeCTBEHHbIX HESIMHENHBIX UCKaXXEHWI (OTCYTCTBME BOKOLEPOB)
- HeahdhekTrBHOE MCMOb30BaHMe AOCTYMHOM NMOMOCH

Mogembl TM ¢ yactotHon Manunynsauuen (YM/FSK)

+ Bbicokas nomexosaumiieHHocTb (BER=10 npu SNR okono 15 ab B nonoce curHana)
+ Hebonbluas 3agepxka (goctkumo 10-20 mc)

+ BbICTpoe BoCCTaHOBMNEHWE KaHAMNOB Nocre npepbiBaHum

+

[NoaaepxmBatoT Kak aCMHXPOHHbIE hopMaThl AaHHbIX (Hanpumep, cornacHo FOCT P MAK
60870-5-101), Tak v aH130XPOHHbIe hopmaTbl npoTokonoB TM-800, FPAHUT u um
NoAo0OHbIX

- Manas ckopocTb nepegayun anHbix (100...1200 6ut/c) — npakTUieckn HEBO3MOXHO
ncnonb3oBaHve ans nepegay IP Tpaduka
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MoaynAaumnnm B LUOPOBbIX B4 KAHAJIAX (LUIBY/DPLC): nﬁtﬁmnnur
KAM/QAM U OFDM/MCM

C QAM-16
KAM/QAM I AN
0000 0100 | 1100 1000
[Nepenaya AaHHbIX — U3MEHEHWe aMnnuTyabl U dhasbl cUrHana e ole o

Ha 0aHOM Hecyluen yactote Fy o 0001 0101 T 1101 1001

® o 1T e 'Re
—ttttt

OFDM/MCM - : o ofeo o

Fi 0011 0111 L1111 1011
MogynupoBaHHble CUrHanbl Ha HECKOMbKIX HECYLLUX YacToTax E atE &
(HecyLmx nogkaHanos) Fy; ... Fuy 0010 0110 | 1110 1010

[To cpaBHeHuto ¢ YM/FSK B ABY kaHanax
= Bbicokas cnektpanbHas apgekTUBHOCTb

| 1]

= Bonbluas 3afepxKa B kaHanax Fut Fuz Fus Fua Fus Fue Fur Fus

* BonblLOe BpeMsi BOCCTAHOBNEHNS (CMHXPOHW3ALMM) KaHaroB Noce NpepbiBaHii

MeHbLUas noMexo3aLlmLLeHHOCTb

[pobnema noaaepXkn aHM30XPOHHbIX hopmaToB AaHHbIx (TM-800, TPAHUT n T.4.);
TpebyeTcs n3bbiTouHas AUCKpeTU3aums, He Bceraa peanunsosaHHas B BY annapatype
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CPABHEHUE KAM/QAM U OFDM/MCM

KAM/QAW  orumeH

Peanusauus +  OTHocuTenbHo npoctas - [l0BOSIbHO CrOXHas
OTHOLLEHME MNKOBOK
MOLL{HOCTW curHana K + Noctmxumo 3...4 ob - Mopsigka 10 b
[eiCTBYIOLLEN
B nonoce 4 v 8 kl'y moxeT
3agepxka + Hecartku mc -
[oCTUraTh COTEH MC
WckaxeHns y BY tpakToB He ycTonumBa — Ycronumea —
YaCTOTHbIX XapaKTEPUCTUK - TpebyeTcs CNoXHbIN +  He TpebyeTtcs CnoxHbin
3atyxaHua n BN aKBanamnsep aKBasnamnsep
BrnsgHue y3kononocHbIx Manoe npwu OTKIOYEHUM
- BonbLioe .
rnomex noZKkaHaroB C MoOMeXow
BrinsHne nmnynbCHbIX
y - BonbLuoe + MeHbLee, yem y KAM/QAM

NMoMeX N «KKOPOHbI»

K coxanenuto, BY annapatypa pasHblx Npon3BoauTeneil noaaepxmeaet nbo Tonbko
KAM/QAM, nn6o tonsko OFDM/MCM
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LIBY KAHAJIbl: CKOPOCTb NEPEOAYY OAHHbIX
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CKopocThb nepeaayun gaHHbIX

15 20 25 30 3 40 45
OtHowenme curhan/6enbiv wym (SNR) B nonoce 4 klMu, ab

CnoxHocTtb obecneveHus Boicokor ckopocTtn B LIBY kanane 4 kly (19.2 kbut/c npu SNR

okono 26 ab ans 6enoro wyma), ysenuyeHne ckopoctu TpebyeT boree LWnpokon paboyeil

MOSIOChI, YTO HE BCErga OCYLLEeCTBMMO Ha NpaKTuKe

[lomexu oT «kopoHbI» yBenuumearoT Tpebyemoe SNR no cpaBHeHuWto ¢ BernbiM WyMoM Ha
5...7 ab B 3aBucumocTty o1 peanusauum LBY mogema n HanpspkeHus JI9M

[pon3BoauMTENM NPUMBOAST AaHHbIE TOMBKO Ans 6enoro Wwyma n AeUcTBYHLWENW MOLLHOCTH
curHana LIBY mogema npu BER=10® — Heob6xoaum y4eT npu NPOeKTMPOBaHMM

[psimas koppekums owwmbok (FEC) B BY annapatype MOXeT NoBbICUTb
NOMEXO03ALUMLLEHHOCTb OT «KOPOHbI» (3aBuUCKT OT peanusauun LIBY mogema)
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LiBY KAHAJIbl: KOQ®DPULUMNEHT TIOTOBHOCTH

[Mpwn npoektnposaHum LIBY
KaHanoBs MCMonb3yeTcs
ypoBeHb nomex ¢ 50%
BEPOSATHOCTbIO Er0
npeBbILEHs (cnabbin

[OXAb)

Hopmupyembin 3anac B 9
Ab obecneunsaeTt

KOS ULIMEHT rOTOBHOCTM
okoro 0.97 (cunbHbIN

BeposTHoCTL NpeBkIWeHWA YPOBHA nomex, %

[OXAb)
& Ly — S ! [ & E & &
CIRTY) RO SRR e S U OSSO SRR R [ns obecneveHns koahduumeHTa
g 102] e bbb N 3B rotoBHocTu LIBY kaHana 0.99-0.995
3 % : & = - N 5
; 10'3 ----- ? ----- ? ----- ; ----- é ------ é ------ ;-- -:"G\_‘é;\--.- --.--? ----- HeO6XoﬂMM 3anaC I‘IopﬂﬂKa 11_12 AB _)
% 104} ----- P R R ...... R .L:‘\ AR TpGGyeTCﬂ N3MEeHeHue
Z 105]-.-.- Sisim e EmTTes T LN C W 1| [y, ) [ v
2 cywectsywouwen HT[ ana

0 4 8 12 16 20 24 28 32 36 4 npoekTupoBaHus BY kaHanoB

OtHowexue curHan/Genwii wym (SNR), aB
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LIBY KAHAIbI: ADANTALUUA CKOPOCTWU NEPEOAYA
AAHHbIX

72
u;;r64 .
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Tpachuka

s 32

CkopocTb nepegayn AaHHbIX

@24 e '":”'::_.: MNepepava IP Tpachuka

16— : |
15 20 25 30 35 40 45

OtHowenue curnan/oensiv wym (SNR) B nonoce 8 kl'u, ab
duKcMpoBaHHas CKOPOCTb — PUCK NMOTEPU BCEX MYNbTUMNEKCUPYEMbIX
KaHanoB npu HebnaronpuATHOM NOroAe Unu rononeae

Apantauus ckopoctu LIBY kaHanos

BkrtoueHne/OTkmoueHe HU3KONPUOPUTETHBIX KaHanos (T® n nepefaya AaHHbIX)

YBenunyeHne/YMeHbLLEHNE CKOPOCTY B KaHanax nepeaayv AaHHbIX, HanpuMep, B
Ethernet kaHanax

OtcytctBue B cywectBytowen HT[ kakux-nm6o HOpM Ha KOIPPULMEHTDI
FOTOBHOCTM BKITHOYaeMbIX/OTKMOYaeMbIX NpU agantauuy KaHanos
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CPABHEHUE TENE®OHHbLIX KAHAJIOB B ABY U LIBY (1)

{OHATEA

TO 5 ABY T0 5 LB

3agepxka HebonbLuas,
goctmkmumo 10 mc

Mopoepxka [MoooepxuBaeT BCe

BHYTPUKaHanNbHOA  TUMb

T® curHanmusaumm  BHYTpUKaHaNbHON

W BHELLHUX CUrHanmsaumm n

MOJEMOB BHELLHWMX MOJEMOB,
CUrHanbl KOTOPbIX
nexart B nonoce TP
kaHana
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Bonblas, nHorga
COTHU MC

MNopoepxusaer
TOMNbKO T€ TUMbI
CUrHanuaauwii n
BHELLHUX MOZEMOB,
KoTOpble
npeaycMOoTPeHb! B
anroputMax
paboThl BOKOAEpPA

Bonbluasi 3agepxka
3aTpyOHSIeT pasrosop,
0COBEHHO NPW BO3HUKHOBEHMN
9X0-CMrHamnoB B MecTax
nepexoaoB 2/4-x NPoOBOAHOE
OKOH4YaHue (HeobXxoauMbl AX0-
KOMMEeHCcaTopbl)

[Mpwn ncnonb3osaxum LLBY
Heobxoaumo obpatlaTb
BHUMaHWe Ha NCNOMb3yemyto B
ATC BHyTpUKaHanbHy0
CUrHanu3aLmio

(BO3MOXHbI Npobnemsl ¢
nooaepxkon AOACO 8 LIBM
obopyaoBaHum 3apybexHbIX
npou3BoANTENEN)

WWW.uni-eng.ru

CPABHEHUE TENE®OHHbLIX KAHAJIOB B ABY U LIBY (2)

{OHATEA

TO 5 ABY TO 5 LBY

kayectso TP
KaHana

Yucrno
nepenpuemoB no
aHanoroBbIM
nHTEpdencam

Bnuaume nomex Ha SNR Bbiwe 35 ab -

LLIYM HE OLLYTUM;
SNR 26...35 ab -
CTbILLEH LLYM;

6e3 «KOPOHbI» Npy
BKIMOYEHHOM
KoMnaHaepe peyb
pasbopunBa Ao
SNR okono 12 ab

OtcyTcTBUE
BOKOJEPOB —> HET
HESIMHENHbIX
NCKaXXeHM 13-3a
MHOTOKpaTHOM
06paboTKM B HUX
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BER meHee 106 -
LLIYM HE OLLYTUM;
BER 10%...103 -
nponagaHue cros un
(hpas, «BynbkaHbe»
(3aBMCUT OT TMNA
BOKoZepa);

BER Bbiwwe 10 -
0TKa3 kaHana

Mocne 2...3-x
nepenpuemoB
NpaKkTU4eCKm
NOMHOCTbHO
TEPSETCS
pa3bopumMBOCTb
peun (3aBuUcKT OT
TMNa BOKoAepa)

T® kaHanbl no ABY 6onee
ycTonumebl K SNR MeHee
HopmmMpyemoro 26 ab npu
NPOEKTUPOBAHUMK;

T® kaHanb! no LUBY npn SNR
HEMHOTO MeHbLLE NPOEKTHON
HopMbl Ans BER 106 -
CYLLLECTBEHHas noTeps
KayecTBa WM 0Tka3

B T® ceTn ¢ aHanoroBbiMu
nepenpueMamu crnegyet
n3beratb 60nbLLIOro Yncna TP
kaHanos no LIBY;

3anuck T® no LUBY B
perucTpaTopax neperoBopos
— UCKaXEHWS 13-3a Hann4us
B HUX BOKOLEPOB

WWW.uni-eng.ru




JEMHMXUHEP W

CPABHEHME TENE®OHHbIX KAHANOB B ABY M LB (3) HOHIATEA

TO 5 ABY TO 5 LBY

Bo3amoxHoe beicTpoe Tpebyetca Bpemss  HexenaTenbHO UCMONb30BaTh
npepbIBaHune BOCCTaHOB/EHME ons T® no LIBY B kauectse
kaHana CBSI3N CUHXPOHU3aLMM KaHamnoB AnCneTYepCKoil
ONUTENbHBIMU LIBY mogemos, CBS13K, T.K. OHX MOrYT OTKa3aTb
MMMYbCHBLIMM MYNbTUMIIEKCOPOB M BO BPEMSI KOMMYTaLMI
noMexamu u/vnu BOKOZEPOB (MOXET  OCHOBHOrO 060pya0BaHMs, T.€.
NPy N3MEHEHUSIX COCTaBWTb AECATKN  KOr[a AaHHas CBSA3b
KOMMYTaLMOHHOTO CeKyHA) Heobxoauma

cocTosaHua JT9MM

T® kaHanbl no ABY obnagatot LenbIM psaom Mitict

NPeuMyLLEeCTB no cpaBHeHMto ¢ LIBY u nx CUMHAN
ncnonb3oBaHue 6onee NPeAnoYTUTENbHO oL
(coBpemeHHas BY annapatypa nogaepxueaet

napannensHyko opraHnsaumio ABY v LIBY) 4y

T® kaHanbl no LUBY mMoryT 6bITh MCMOb30BaHbI NP CRIOXHOCTSAX opraHu3auu ABY
KaHanoB, HO NpK 3TOM HEOOXOANMO Y4MUTbIBATL MX OCOBEHHOCTH
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LIBY KAHAIbI: NMOBbILLEHUE 3®PPEKTUBHOCTHU

NMEPEOAYU IP TPADUKA

IP ons nepeaayn aaHHbIX B TEXHOMOMMYECKNUX CUCTEMAX
ANEKTPOIHEPreTUKN YacTo 0brnagaeT 60MnbLWON N3DLITOYHOCTLIO

Peanusauns anroputMos cxaTus |P 3arofioBKOB MOXET CYLLEeCTBEHHO
NOBbLICUTb NPONYCKHYH crnocobHocTb LIBY kaHanos

MeTog cxatus 3aronoskoB TCP/IP BaH fAkobcona (RFC 1144) no3sonser yMeHbLUNTb
40 6anTHbIN 3aronoBokK 40 3-4 6anT — noBbILLEeHNe 3hPEKTUBHOCTM Nepegayn
fgaHHbIx no FTOCT P MK 60870-5-104

MeTog Robust Header Compression (ROHC) no3sonsieT yMeHbLIUTb 3arofoBKu
UDP/IP 1 RPT/UDP/IP po 1...3 6ait — nosblLeHre 3P dPEKTUBHOCTI nepesayn peyn
(IP TenedoHum) 1 Buaeo

Peanusauus qyHKUMIA MapLwpyTu3aLumum no3sonseTt
Wcknounts nepepavy no LIBY kaHany HexenaTtensHoro ctopoHHero IP Tpadguka
ObecneunTb NPMOPUTM3aLIMIO AaHHbIX B IP Tpadmke npy aganTawumm CKOPOCTM

YkasaHHas yHKLMOHaNbHOCTb MOXET ObITb peann3oBaHa kak B camorn BY annapartype,
TaK 1 BO BHELLHEM MapLLpyTu3aTope, NoAKIo4aeMoM, Hanpumep, no uHTepdgency X.21
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HHICIH

PHr

LIBY KAHAJbI: OBJIACTb UCINOJIb3OBAHUA

B cucremax ¢ LUBY kaHanamu Kpome pacyeTHOM CKOPOCTH nepeaayn
AaHHbIX H606XOD,I/IMO YUYnUTbIBaTb
= 3agepxKy, koTopas yMeHbLiaeTcs ¢ yeenuyeHnem pabodeit nonocel (B AKCT NuHua-L,
n LUBK-16 310 He BCeraa Tak, T.K. B HEKOTOPbIX KOHPUrypaumsx B LUMPOKOWA Nosoce

napannensHo pabotatoT Heckonbko LIBY MogemoB, 4To yBennumBaeT 06LLYt0 CKOPOCTb
nepeayn AaHHbIX, HO HE YMeHbLUIAET 3afepXKy B KaHane)

= [lpepbliBaHue nepegayn faHHbIX B CreLCTBUE BO3LENCTBUSA BOMbLIMX UMMYSIbCHBIX
nomex (rpo3oBble pa3psabl ¥ KOMMYTaLMS OCHOBHOIO 060pyA0BaHNS) UMW U3MEHEHMS
KOMMYTaLMOHHOro cocTostHus J19M

= Cneunduky T® kaHanos no LIBY

CerogHs ucnosb3oBaHue LIBY aktyansHo

= [lpw otcytcteum BOJIC

= [Tpn HeobOX0AMMOCTY pe3epBUPOBaHUS KaHaIIOB W
HEBO3MOXHOCTM ero obecneyenusi no BOJIC v
apyrmm cnocobamm

annaparypa annaparypa
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LiBY KAHAIbI: MOTEHUUWAINBbHAA YITPO3A —

CYLWLECTBYIOWAA METOOUKA BbIBOPA HACTOT (1)

CTO 56947007-33.060.40.045-2010. PykoBogsLLe ykazaHus no Bblbopy YactoT
BbICOKOYACTOTHbIX KaHaMoB Mo NHMAM anekTponepedayun 35, 110, 220, 330, 500 v 750 kB

= 1.3.6 MNpwu onpegeneHnn HeoHXOAMMOr0O pasHeCeHUs YacTOT MeXZy KaHanamu
AONYCKAaeTCA He YYUTbIBaTb BMMSAHME NepeaaTYMKOB Crneumann3mpoBaHHbIX
kaHanoB BY 3awuTbl (B KOTOPbIX CUrHan B KaHane CylecTBYeT TONIbKO Ha Bpems
ONOKMPOBKM) Ha NPUEMHWKI KaHANOB, MO KOTOPLIM NepeaarTCst CUrHanbl peyun,
[aHHbIX 1 TenemexaHuku. Ecnu B cneymanusnpoBaHHoM kaHane BY sawwmtol
NOCTOSAHHO NEepeaaeTCs CUMrHan KOHTPOSIbHOW YacToTbl, TO BNUSHME NepesaTYMKoB
TaKWUX KaHanoB Ha NPUEMHUKW KaHasioB, N0 KOTOPLIM NEPeaatoTCs CUrHarbl peyn,
[aHHbIX 1 TENeMEeXaHuKN AOSHKHO Y4UTbIBATHCH

[pu hopMmUpOBaHUM JAHHON HOPMbI NOAPa3yMeBanoch, YTo nyck nepegatynkos Ad3 nnu
H3 ¢ BYb (AB3K-80, NMB3-90, MB3Y-EunT.4.) I'IpOI/ICXO,EI,VIT B cnyqae K3 vnu npu koHTpone
KaHana c nepuogomM oKomno 8 yacos : f T

B ABY kaHanax 9710 JOBOSILHO PeaKo MOXET Bbl3BaTb

= KpaTkoBpeMeHHble nomexu B TP kaHane

= Bo3HMKHOBEHME oLwKnOoK B kaHanax TM
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BY KAHAIbI: MOTEHUUWAINBbHAA YITPO3A — T e s
. . ~HATEA

CYLWECTBYIOWAA METOOUKA BbIBOPA YACTOT (2)

CTO 56947007-33.060.40.177-2014. TexHonornyeckas cBs3b. TUNOBbIE TEXHUYECKNE
TpeboBaHWS K annapaType BbICOKOYACTOTHOW CBSA3M MO NMUHUSM dNEKTpONepeaaYm

= 8 TpeboBaHus k annapaTtype kaHanos BY sawur
8.11 [lomkHa BbITb NpefycMOTPeHa BO3MOXHOCTb NPOrpamMMHON YCTaHOBKM
nepuoanyHocTy KoHTpons Ha 0,5; 2; 5 yacoB ¢ AONYCTUMbIMMU OTKITOHEHUAMU 5 MUH.
B0o3MOXHO Takxe OCyLLECTBNEHNE HENPepPbIBHOrO aBTOKOHTPOSSA KaHana.

Hosas annapatypa kaHanos BY 3awuT nogaepxvsaeT nepros aBTOKOHTPONS 1 MUH.
(HeBonbLUOW Nep1os aBTOKOHTPONS — BbICTpoe 0bHapyxeHne oTkasa BY kaHana —
YMEHbLUEHNE BEPOSITHOCTU NOXKHON paboThl 3auTbl Npy BHELWHeM K3)

Bo3MOXHble NOCNeACTBUs 13-3a YacToro aBToKoHTpons B ABY kaHanax
= YacTble kpaTkoBpeMeHHble nomexu B T® kaHane unu owndkm B kaHanax TM

B LUBY kananax

= YacTtoe BO3HMKHOBEHME BSI0KOB OLIMOOK — HEBO3MOXHOCTb peanuaawum
3anpoeKTUPOBAHHOM PaCYETHOW CKOPOCTH Nepeaayn AaHHbIX (B XyALEM cryyae n
camoro LiBY kaHana)

TpebyeTca koppekuua cywectaytowen HT[
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JEMHMXUHEP W

LiBY KAHAJIbl: UHPOPMALIMOHHAA BE3OINACHOCTDb

Ha kaHanLHOM ypoBHe

= CbeM UH(opMaLnK 3aTPyAHUTENEH, T.K.
npoussoautenu LIBY annapatypel
NCNonb3yT COBCTBEHHbIE HECTAHOAPTHbIE
METOAbI MOAYNALMH

= CnoxHocTb BblBoga 13 cTpos LUBY kaHanoB MeTogamu paanoanekTpoHHoM 60pb0bl, T.K.
Ans 3T0ro TpebyoTcs 40BOMLHO BOIbLUME MOLLHOCTI NepeaaTynkoB Unm bonbLuoe
YKCIO NepeaaTynKoB, HACTPOEHHbIX Ha YacToTbl LIBY kaHanos

YnpocTutb 0becneveHne Ub Ha ypoBHe 000pyO0BaHUS U CUCTEM MO3BONSET

= WcknioueHne yaaneHHoro 4ocTtyna ¢ npaBamu ynpaeneHus (ans akennyatauum 1
TEeXHUYeckoro obcnyxmeanns LIBY kaHanoB oH He obsizaTeneH)

= Ouanyeckoe pasHeceHue B LIBY annapatype nopToB ynpasrieHnsi, MOHUTOPUHIa
nepegayn faHHbIX

= [lpaktuka peanusauuu LIBY annapatypbl 6€3 MCNONb30BaHWS OnepaLoHHbIX CUCTEM

= Kcnonb3yemble HeCTaHOAPTHbIE CXEMbI OpraHW3aLmn CryxebHbIX 1 ynpaBnstoLLmX
kaHanos B LIBY annapatype — ycnoxHeHne HecaHKLUMOHMPOBAHHOIO 40CTyNa
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HHMXHUHKPWHI

NOAKIMKOYEHUE K KJ1 35 KB U BbILUE

Xapakrepuctuyeckoe conpotusrieHne KIN 35 kB v Bbiwwe (Zyp)
coctasnset 20...50 OMm — TpebyroTCs cneumancHble
HecTaHaapTHble PIT (MX N3roTOBIEHNE BO3MOXHO MO 3akasy)

Zyn MOXeT 6bITb OLEHEHO McXoas

138 (Dskp
" [OuameTpa npoBoaHuKa Dpp Zxn = Ve, g ( Dnp )
.

 BHYTpeHHero AnameTpa 3kpaHa D4yyp

" AM3NEKTPUYECKON MPOHMLIAEMOCTH BHYTPEHHEN N30naLm &,

[Mpwn nogknodeHum Kk KIN ¢ ncnons3osanuem craHgaptHelx @M ans BI1 ¢ conpoTtuenexnem
240...450 Om co ctopoHbl JI9M

= YBenuyeHwue 3atyxaHus BY tpakra

= Crostumne BonHbl BY curHana B KI1 — 6onbluasi HepaBHOMEPHOCTb YaCTOTHbIX
XapakTepucTuk 3atyxauus v MBIl

= ConpoTueneHue okoHYaHust BY TpakTa, CyLleCTBEHHO OTIIMYHOE OT HOMUHANBHOTO 75
Owm (paccornacoBaHue / HU3KOe 3aTyXaHWe HecornacoBaHHOCTW) — BHELUTATHbIN
pexum paboTbl yeunutenen mowHoct BY annapatypel (Harpes yeunutenei,
NPEeBbILIEHNE HOPM Ha YPOBHW BHYTPW 1 BHEMOMOCHbLIX MHTEPMOAYNSALMOHHBIX MOMEX)
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HHMXHUHKPWHI

OPIrAHU3ALNUA BY TPAKTOB MO KI1 U KBN (1)

annaparypa [z ' » annapatypa

CornacosaHue ¢ KI obecneunBaeTcs ucnonb3oBaHneM HecTaHaapTHbIX @I ¢
COMPOTMBIIEHNEM Z; CO CTOPOHbI JIAM

annaparypa annaparypa

PaboTocnocobHoe peLueHne, CTOSYMX BOSH HET, T.K. TONMbKO 0AHa Touka nepexoga KI/BJl

Hepoctatku: npu kopotkux anuHax KI v BJ1 3atyxaHue HecornacoBaHHocTM BY TpakTa
MOXET ObITb 04EHb HU3KUM; HEPABHOMEPHOCTb YACTOTHBIX XapaKTePUCTUK 13-3a HanN4Ks
OTPaEHHbIX CUrHanoB
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OPIrAHU3ALNUA BY TPAKTOB MO KI1 U KBN (2)

dannaparypa dnnapartypa

YCTaHOBKa aTTEH0ATOPOB YBENNYMBAET 3aTyXaHNe HECOrNacoBaHHOCTH (YMEHbLIAET
paccornacoBaHue) BMecTe C yBenudeHneM paboyero 3atyxaHus BY Tpakra

BIl

b
s Cornacyiwouiee
YyCTPOWUCTBO
'

T

BY

annaparypa

annaparypa

PeLueHne ¢ MUHUManbHbIM 3aTyxaHneM BY Tpakrta, He6onbLLION HepaBHOMEPHOCTbLIO
YaCTOTHbIX XapPaKTEPUCTVK W BbICOKUM 3aTyXaHWEM HeCOrnacoBaHHOCTH
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OPIrAHU3ALNUA BY TPAKTOB MO KI1 U KBN (3)

annaparypa

Hanunuune asyx Touek nepexoaa KIN/BJ1 — Heobxoanma ycTaHOBKa Kak MUHUMYM OLHOTO
COrNacyoLLero yCTpomcTBa Ang yCTpaHeHWs CTOAYNX BOSTH

YCTaHOBKa TONBKO OJIHOTO COrMacyHoLLEro YCTpoicTBa — C OfHOM U3 CTOpoH BY TpakTa
MOXeT NoTpe6oBaThCs YCTaHOBKA aTTeHnaTopa

WpeanbHbIN BapuaHT: YCTaHOBKa COrMacyoLmx yCTponcTB Ha Beex nepexogdax KI/BJl
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3A3EM/IEHVE 3KPAHOB K UHATEA

CywecTtBytowas HT[] npumeHMMa TONbKO ANsA 3a3eMNeHMA IKPaHOB C ABYX CTOPOH

3asemneHue akpaHoB KI1 ¢ ABYX CTOPOH — uaeanbsHbIN cny4an
Aansa opradusauum LIBY kaHanoB (4 He Tonbko LIBY)

Tokw B akpaHax KIT — noTepu anekTpoaHeprim

B cywecTBytowen HT[] He paccMOTpeHbI

3asemneHue akpaHoB KI1 ¢ 0gHON CTOPOHBLI — HET TOKOB B 3KpaHax

~N

o [TMKn B 4aCTOTHbLIX XapakTepucTukax BY TpakToB 1 HU3KOe 3aTyxaHue
HeCcornacoBaHHOCTU

N

MoTeHuman Ha akpaHax KIT Ha cTopoHe Ge3 3a3emneHus

TpaHcno3uuus akpaHoB KI1 — oTcytcTeue ToKoB B akpaHax KIl

[1o cpaBHEHMIO C 3a3emneHneM akpaHoB KIT ¢ 0gHOM CTOPOHDI
YBEMNWUYEHWE YMCra NUKOB B YaCTOTHbIX XxapakTepuctukax BY Tpakta
= = 1 HM3KOE 3aTyXaHWe HeCcornacoBaHHOCTY

CnoxHocTtb opraHu3auuv LUBY kaHanoB n3-3a 60NbWKUX UCKAXKEHUA YaCTOTHLIX
XapaKTepucTUK, Heo6X0AUMbI TOYHbIE METOAMKK pacyeTa (nporpamma WinTrakt)
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NMPUMEP PACYETA PABOYEIO 3ATYXAHUA KBI1 B MR BT
~HATEA

NMPOrPAMME WINTRAKT

KI: 4.2 km, TpeyronbHas npoknazka kabenen, Aa LMKna TpaHCcno3nLUui 3KpaHoB (YeTbipe
TPaHCMO3NLMK C 3a3eMIieHneM akpaHa npumepHo nocepeamHe KIl)

BI1: 19.9 kM, oBYyXLUEMNHbIE ONOPBI
Mepexopq KI/BJI: cornacytoLlee yCTponcTso

SaTyxasne

2R-0/2R-0

2B-0/2B-0 2c-0/2c-0

BY 06xog KIT — cywiectBeHHOE YMEHbLLEHNE HEPABHOMEPHOCTY 3aTyXaHWS
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3AKINIOYEHUE

[TpoekTnpoBaHue kak cuctem ¢ LIBY kaHanamu, Tak n camux LIBY kaHanos,
TpebyeT yyeTta ux cneunduyeckmx ocobeHHOCTEN, KOTOPbIE B TOM Y1CIe 3aBUCST
oT Tuna BY annapatypebl

AnanTauus ckopocTti nepefayn aaHHbIx B LIBY kaHanax no3sonsieT NoBbICUTb
KO3 DULIMEHT FOTOBHOCTM BbICOKOMPUOPUTETHBIX KAHANOB

AdhekTnBHOCTL Nepegayun IP Tpadmka no LIBY kaHanam mMoxeT ObITb JOCTUrHYTA
MCMONb30BaHNEM METOAO0B CxaTus IP 3arofoBKOB 1 MapLLpyTU3aLmMK

Obecneyenvie UB B LUBY kaHanax gocturaeTcst 4OBONBHO NPOCTbIMI METOAAMY
[pu BbIGOPE YacTOT HeoBXoaMM y4eT BnusHUS kaHanos BY 3awut Ha LIBY kaHanb!

[1pu 3a3emneHun akpaHoB KJ1 ¢ ABYX CTOPOH M OTCYTCTBUM UX TPAHCMO3WULWIA HET
HeyCTpaHUMbIX npenaTcTBun Ans opraHnsauu UBY kananos no KI v KB

[Tpn 3a3emneHumn akpaHoB KI1 ¢ o4HOM CTOPOHbI UMK MX TPAHCMO3NULNSIX
opraHusauus LUBY kaHanos 3aTpygHuTensHa, npy BO3MOXHOCTU
npeanoyTuTeNbHee opraHn3osbiBaTb BY 06xon KIl

Tpebytotcst namerenus B HTQ ansa npoektuposanus LIBY kaHanos
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B HALLEM NIMUE Bbl HAMOETE HAOEXXHOIO
NAPTHEPA OJ1A PEWLEHNA BAWWMX 3AOA4

CIMNACHNBO 3A BHUMAHWE

Odwmc: Mpou3BoacTBO:

111024, Mocksa, yn. 2-ast KabenbHas a.2 cTp.1, 111024, Mockea, yn. 2-as KabenbHas 4.2 ctp.1,
Tepputopus 3aBoga MKM Tepputopus 3asoga MKM

TenedoH: +7 (495) 651-99-98 TenedoH: +7 (495) 651-99-98

E-mail: info@uni-eng.ru E-mail: info@uni-eng.ru
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