ININNNOMHBbIN
NMPOEKT

Ha TeMy: «[ 1poekKTUpoBaHUE CUCTEMLI

BUAEOHabNoAeHUs C Nnepeaadyen
AJaHHbIX N0 Wi-Fi»



I

IV

9

II

]_[e]II/I " 3a1a4Y ITPOEKTaA.

PaapaboTka crucTeMBI 0OXpaHHOTO BHAEOHAOMIOneHNA 1A asponopta MBJI

BuayabHBIIT KOHTPOJIB 32 Hanbo/ee BAYXHBIMH Y4aCTKaMH a3pogpoMa

BrrsaBeHMe HeToOPOCOBECTHBIX COTPYIHHKOB

KoHTposb KauecTBa BBINOTHEHHS TOCTAaB/I€HHBIX IIEPCOHAITY 3aJa4

[IpemoTBpamenne XuieHNA UMYLIECTBA IpeANPUATHA

[lepemava BHI€OJAHHBIX ITO PaJMOKaHATy Ha IIOCT OXPAHbI IpeANPUATHA

ObecmeveHne KpyrIOCYTOUMHOTO BUA€OHAbMONeHHS 3a 00 BEKTaMH a3poApoMa

CucTtema Jo/DKHA OBITE MPOCTA B YIIPaBJI€eHUU H He JOpora

. KauecTBeHHOE BHIeOM306paKeHHe ¢ BO3MOXKHOCTBIO 3aIICH BUIEOTAHHBIX HA KECTKUH THCK U OTHOBPEMEHHEIM

POCMOTpPOM

10. CKOPOCTB IIepenaviu JaHHBIX TO/DKHA OBITH MAKCHMA/JIbHO BBICOKasA



HecummeTpun4yHaa NUHNA CBA3N UNKU
paano4acTOTHbIUN KOaKCcHaribHbIU Kabernb.

HepoctaTtku:

-Marnble pacCTosAHUA Ans
nepenayv AaHHbIX;

-0onbLlas Benu4YnHa
3aTyXaHu1S B FIMHUMK;

-Hn3Kas
NnomMexo3awMLLEeHHOCTb;
-BbICOKasi CTOMMOCTb Kabens.




CuMMeTpUYHas NIMHUA UK BUTaA
napa

HepocTaTKu:
- Nepegada BmgeocurHana Ha pacctosaHna 4o 2 Km;

- BO3MOXXHO OTpaXXeHne curHana B rimHuu;
- CNOXKHOCTb YKnaaku no tepputopun All, TC ;
- BbICOKas CTOMMOCTb Kabens.



OnTOBONIOKOHHbLIE NMTUHUN
CBA3M

K poctonHcTtBam OBJI1C oTHOCATCA:

- HU3KMe NoTepu cUrHana;

- BbICOKasi MPOMycKHas CrnocoBHOCTb;

- MYNbTUKAHANbHOCTL ;

- HEYYBCTBUTENbLHOCTD K
SNEKTPOMAarHMTHbLIM NomMexam,

- BbICOKasi 3alLMLLEHHOCTb OT NOMEX;

- MOBBbILLEHHbI YPOBEHb 6E30MaCHOCTMW.

HepocTaTku:

- BblCOKad CTOMMOCTb Kabens.

- CNOXHOCTb YKnagku no tepputopumn All,
TCBC



CpaBHUTe/IbHBIE XaPaKTepPUCTUKU CTaHIapTOB ceMericTBa IEEE 802.11

YacroTHEIH JHANA30H,

5,15-5,25 2,4-2,483 2,4-2,483 2,4 WIH 5,0
Merop nepeaaas DSSS,OFDM DSSS DSSS, OFDM OFDM MIMO
HaDSSSa; 25 5,51
6; 9:12;18; 24;36;
Cxopocrts, MouT/C 1, 2;55 11 HaOFDM: 6; g; 12; 6,5-600
48;54
18; 24; 36; 48; 54
CoBmecTEMOCTE 8o211n 802.1b/n 8o2.n1a/b/g
BPSK, QPSK, 16- BPSK, QPSK, BPSK,QPSK16-
Meroa Mogynamas DBPSK, DQPSK
QAM, 64-QAM DBPSK, DQPSK QAM, 64-QAM
JansHOCTE CBAZH B
10-20 10-20 20-50 50-100
IOMEIeHHH, M
JansH0CTS CBASH BHE
150 100 250 500

NOMEemeHHnHa, M



Moznens xkaraza MIMO

MIMO (Multiple Input Multiple Output) — MeTox MPOCTPAaHCTBEHHOTO KOAWPOBAHUS CUTHAJIA, TIO3BOJISIOMINI
YBETMYHUTE MOJIOCY MPONTYCKaHUA KaHaJla, IPH KOTOPOM Iepejada JaHHbIX OCYIeCTBIAeTCs ¢ moMolbio N aHTeHH

U ux npuémMa M aHTeHHaMH.
TX RX

A h, h, Y

1




Tpe6oBaHMs K ceTH mepeauu JaHHBIX

CeTb m0/DKHA OBITH 6ECTIPOBOTHOM;

JTaIbHOCTH CBSI3U OT 5 KM U O0JIBIIIe;

Ob6opyaoBaHHe TO/DKHO MOAIePXKUBATE MPOTOKO PoE;

CKopoCTh mepeIauu JaHHBIX He MeHee 75 MouTt/c;

Pa6ota B nmamasone 5 ['T;

TemmepaTypHbIi AHaIa30H paboTeI 060PYIOBAHUSA OT — 40 110 +50 °C.



[IpousBomuTenvusiii paguomoct PowerBridge M5 ot dpupmer
«Ubiquiti Networks»

T'oToBoe penieHye Ojid  CO3JaHHA CKOPOCTHBIX KdHA@/JIOB THIA «TOYKa-TOYKa» MEXKAYy JOBYyMA
IIoapasae/JIeHHAMHA IIPpEATIPHATHA PACIIO/IOKEHHBIMH B PAa3HBIX KOHIIAX TOpPOAd.

B}Iaro,aaps; HCIIO/JIb30BAHHIO YACTOTHOIO IHMAIla30HA § Tfu. MEHee€ 3allyMJIEHHOTO IIO CpPpAaBHEHHIO C

w e
-

IHAanasoHoM 2,4 ['T1, tocTuraeTcsa BpICOKas MPOITYCKHASA CIIOCOOHOCTh PAAHOMOCTA.

B TouKe JoCTyma MMeeTcs BCTPOEHHAs aHTEHHA C ABOMHOM mojgpu3anpeii, paboTaomad no IpUHIHITY
2x2 MIMO.

Y3KoHamnpas/seHHasa AuarpaMMa MOASPH3aLUU HIeaTbHO MOIXOAMT AIA JUHKOB THIIA «TOYKa-TOYKa» Ha
PacCTOSTHHE J0 25 KM.

Touka gocTyma BBITIOJTHEHAa BO BCEIIOTOJHOM, BJIAarO3alllMIIEHHOM KOPITyCe IMOJTHOCTBHI0 HCK/IIOYAIONIIEM
BO37elicTBHEe aTMOCdEpHBIX AB/IEHUH Ha QYHKIIMOHUPOBAaHHE YCTPOIICTEA.

Cnioco6 muranug nmo texHonoruu PoE, 4To mMcKIIOYaeT MPOKIAAKY JOMOTHUTENTBHOrO Kabens muTaHus

y'CTpOﬁCTBa. AnTenHa Berpoennan, 2x2 MIMO ¢ asoithoil nonapusaumei, ycunexne 24 8~26.5 dBi
Monapuzaums J180iiHaR nuHeltkas

MakcumansHueim KCB 713



Yron nzny4yeHusi Ipu rOpU30HTAIBHOM MOJISIPU3ALIUU

B I’OPHBOHT&HLHOﬁ II/TIOCKOCTH B BepTHKaHLHOﬁ IIJIOCKOCTH




Yron uznydeHust Ipy BepTUKA/IbHOU NOISIPU3ALUA

B I’OPHBOHT&HLHOﬁ II/TIOCKOCTH B BepTHKaHLHOﬁ IIJIOCKOCTH




Touka goctyna Rocket M5 ot pupmer
«Ubiquiti Networks»

* OzHUM M3 IJTaBHBIX JOCTOMHCTB TOYKH AB/IAETCA HCIIO/Ib30BaHMe YacToThI 5 [T'I.

* [IpenMymIeCTBO TOYKH — CO3TaHHE BBICOKOCKOPOCTHBIX O€CITPOBOJHEIX KAaHAIOB.

* Texmomorma MIMO 3HauMTeNBPHO yBeIMYHBAEeT MPOIYCKHYIO CIIOCOOHOCTH GecrpoBOTHOI
CeTH, MpeBpaljas HeJOCTaTKU TPAJULIHOHHON TeXHOJOTHH Iepeayy JaHHBIX B JOCTOMHCTEA.
MHokecTBeHHBIE IepeoTpaXkKeHHs, XapaKkTepHsle 111 Wi-Fi THHKOB, He MPHBOAAT K yracaHUIO
BOJIHBI, & HAaoOOpOT, MCIONB3YIOTCA [/ YCHIEHHs CHTHajla BC/IeICTBHE CYMMHPOBaHHSA
ammutyzs. Ilpum 3ToM BpeMeHHas pasHHIA IIpUeMa OTPAaYKEHHBIX BOJH II03BOJIAET
IPOM3BOANTE N3MeHeHHe K03 PHIMeHTa yCHIeHHS IIPUEMHHUKA.

» JInama3oH pabo4ux TeMmepartyp oT -40 10 +75 °C.

AL

JL



BcenanpasneHnHast anteHHa 2x2 MIMO 5 [T

AirMAX Omni 5G-13

* [IpegHasHaweHa I COBMECTHOTO MCIIONB30BAaHMA € TOUKOM gocTyma Rocket M5
YUTH TI0OBIM IpyruM o0opyZoBaHHEM Mo aepKuBaouM Texuonoruo MIMO.

* BceHampap/leHHas aHTeHHa, obecrmednBaromas ycuiaeHHe 13 gbH, JocTaToyHOe
IJI CO3JJaHMsA KaueCTBEHHOI 30HBI MOKPBITHA PajHycoM Jo 3-5 KM. PaboTtaeT B
nonoce 40 MI1, 4To mMo3BO/IAET ¢ MMHHMMAJIBHBIMHU 3aTpaTaMM 3HAYUTETHHO

PacIIMPpHUTE JOCTYIIHYIO obacTh nepenavy CUurHasia.

Maxcumanehein KCB
lNogaenexue B3aUMHLIX NOMEX

Makcumansuan nogeoguman
MOWHOCTL

WUanysenne
WUcnonuenne

[uanasoun pabo4mnx
Temneparyp

1.6:1
min 25 dB

50 Br

BcenanpasnexHoe

Brewnee

-30C+50C



Yron usny4eHus NPy BEPTUKA/IBHOU NOISIPU3aALAN

B I'OpPIBOHTaJII:HOfI IIJIOCKOCTH B BeanKaanoﬁ IIJIOCKOCTH



Yron uany4yeHusi Ipu rOPU30HTA/IBHOU MMOJISIPU3ALIUU

B I'OpHBOHTa}ILHOﬁ IIVIOCKOCTH B BepTPlKaJILHOfI IIJIOCKOCTH






PacuerHble naHHBIE
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o
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2,5
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yCTaHOBKH
aHTeHHS!
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10
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8,02
8,02
16,05
16,03
16,02
16,01

16,22

18,8
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18,2

15:5

15:5

155

0,345

0,345

0,345

90

Qo

Qo

Qo

60
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TpeboBanus K BUZEOKaMepam

1. KauecTBeHHOE M306pakeHHe Ha OOTBIIUX PACCTOSTHUSX

2. O6s3arenpHOe mpucyrcTue MK-mmoacBeTKY /11 HOUHOM BUIe0CHEMKU

3. CKOpOCTH Mepegauu JAHHBIX BUIEOTOTOKA oT 28 K6uT/c 1o 3 Mbur/c

4. KamepsbI o/DKHEI OBITH TpeAHA3HAYEHBI JUISI YIMYHOTO Pa3MelleHUsI B TEPMOKOXKYXe
C aHTUBaH/a/IbHBIM HCIIOJIHEHUEeM

5. TemmepaTypHBIN JUAA30H -40...+50 °C



[P-xamepa B1o76FRV ot xomnanum «Beward»

[P-xamepa 1/3” SONY (gBoitHOE cCKaHMpPOBaHUE),
550 TBJI — mens, 600 TBJI - HOUE, 0.07 JIK — AeHB,
0.005 K — Houb, H.264/MJPEG, 704x576 25 K/c,

Berpoennsiit BaprodoKabHbIN 00 BEKTHUB 4.0-16.0 MM,
Tepmoxoxyx, UK-noacsetka, -40...+50 °C,

CxopocTs mepegaun oT 30 KouT/c go 3 Mour/c,



Pacuer Harpysku cetu

CKopocTs nepeayy BUAEOTAHHBIX IO KaHaTy cBA3M oT [P-Buaeokameps! coctasnsger ot 28 k6uT/c 1o 3 Mbur/c.

Ha o6wekrtax [JITIPM, BIIPM+APII, netnoe mome (KZII), ctosuxkm BC (aHrap u mocT oXpaHBI CTOSHOK)
YCTAaHOBHM IIO TPH BHAeOKaMepkl, Ha obbekTe cxtagel [CM - gBe BUAEOKaMepH! M Ha LIEHTPAJIbHOM ITOCTY OXPAaHEI
(KTIIT) - ozny Buneoxamepy. B o6mem momyaaem 18 Bugeokamep.

Harpyska Ha ceTs - 3T0 06beM JaHHBIX, peabHO IepefaBaeMblil IO CETH B e JMHUILy BpeMeHH. PacueT Harpysku
Ha CeTh OCYLIECTBAAETCS 0 GOopMyIe:

V:n~vz.

roe n -—vYHucio BI/I,!IEOK&MEP B CE€TH, V[-— Harpyaxa 0,2[!-10171 BI/I,ELEOKaMepLI B CeTH.
V =18-3 =54 (M6ur/c)
Yro6bI paccYMTaTH 3amac HArpy3KHU B CeTH, HEOOXOAMMO IMOMYYEHHYIO Harpy3Ky YBeJIMYUTE B JeCATh pas,

oTCIofa:
V' =18-3-10 = 540 (M6ur/c)



