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NMnraHMposaHue 6ecnpoBoOAHOM CUCTEMBI

@ YcnewHo caaiite 6ecnnatHblii cepTUdUKaLMOHHbIN 9K3ameH B Akagemun "MHGUHET" 1 monyuuTe cTaTyc cepTMGpULMPOBAHHOIO UHXeHepa MHUHET.

MpoiTn cepTUdUKALMOHHbIN 3K3ameH

Mpy NnaHUpoBaHMM KaHana CBA3M CeAyeT YUUTbIBaTb TakMe GpaKTopbl, KaK YAaNEHHOCTb, NPENATCTBUA U SHepreTMKa KaHana cBAsW. 1A BbINOAHEHWA paboT no
NNaHMPOBAHUIO KaHa/a CBA3M PEKOMEeHAyeM UCNob30BaTh MHCTPYMeHT InfiPLANNER.

InfiPLANNER

InfiPLANNER - MHCTPYMEHT NNaHWPOBaHWUA KaHaN0B CBA3W, MO3BONAIOLLMIA NErKO U BbICTPO NPOEKTUPOBATb CETU C UCNO/Ib30BaHNEM 6ecnpoBOAHbIX YCTPOUCTB
"NHPuHeT", obecneumnsasn X MakCUManbHyto 3GPeKTUBHOCTb. [laéT BO3MOXKHOCTb ONpo60BaTh pas/IMiHble BapMaHTbI MYyTEM U3MEHEHUA reorpadum, paccTonHUs,
BbICOTbI MO/BECA aHTEHHbI, MOLLHOCTU NepeAaTynKa, MoAeNei yCTPonCTs 1 Apyrux GakTopos. Ha Bbixoge NpeAocTaBAAeT OTUET, BKOYalOLWMIA ceba pag,
napameTpoB HEOHXOAUMbIX A1 HACTPOMKM, FOCTUPOBKM U PaboTbl YCTPOMCTB. [laHHbIN OTYET MOXKET 6biTb MCNONBL30BAH ANA CPAaBHEHUA NPOU3BOANUTENBHOCTU
npeanonaraeMoro 1 peanbHoro KaHana ceasun. MHctpymeHT InfiPLANNER poctyneH no cebinke https://infiplanner.infinet.ru.

I BHAMAHWE

MNoapobHyto MHGopMauuio 06 MHCTPYMEHTe NIaHMPOBAHUA MOXKeTe HalTK B oHNalH Kypce: InfiPLANNER: MHCTPYMEHT nnaHMpoBaHua 6ecnpoBosHOM
cetu.

PaccroaHue U npenaTcTeuA

Mpy NnaHUpoBaHMM pasMeLLLeHUA aHTEHH ANA KaHana CBA3M TUMA «TOYKA-TOUKa» B LeNAX JOCTUXKEHUA MAaKCMMasIbHOW JasbHOCTU U NPOU3BOAMUTENBHOCTU MEXAY
ABYMA aHTEHHaMM J0/1KHa bbITb 0becneyeHa npamas (Bu3yanbHan) BuaumocTs (LOS). HeobxoaMMo NpoBecTn UccneoBaHUE MECTHOCTU AJ1A BbIABIEHUA
NpenATCTBUM, KOTOPblE MOTYT OKa3aTb CyLLECTBEHHOE BAUAHME HA NPOU3BOANUTE/IbHOCTb KaHana CBA3M.

Pagvonyy npeacrasnseT coboi HEBUAMMOE 3NEKTPOMArHUTHOE M3/lydeHne, KOTOPoe UMeeT popMy 06 bEMHOI GUrypbI, B OTAINYME, HANPUMEP, OT TOHKOTO
nasepHoro ny4ya. OCHOBHAA IHEPrUA PaAMO/yYa CKOHLLEHTPUPOBAHA BHYTPY /IMMNCOMAR, KOTOPbI MOXKHO 06pa30oBaTb BOKPYr NPAMOMN IMHUN MeXKAY ABYMA
aHTeHHamu. O61acTb BHYTPU 31aMMNCOMAa HasbiBaeTcA 1-0i 30HOM OpeHens. TouHas popma 1 pasmepbl 30HbI PDpeHens 3aBUCAT OT YaCTOTbl M PACCTOAHMSA, Ha
KOTOPOM MPOUCXOAMT PacNpPOCTPaHEHWE CUTrHaNa.

Ecnu 3HauMTenbHan YyacTb 1-oii 30HbI PpeHens Ha MyTU PacNpPOCTPaHEHUA PAAMOCUTHANA NEPEKPLIBAETCA KAaKUM-IMBO NPEnATCTBUEM, YACTb S1EKTPOMArHUTHOM
JHepruu ByaeT NoTepsHa, YTO NPUBEAET K CHUMKEHMIO AA/IbHOCTU CBA3M U/UAW K YXYALWEHMIO ee KayecTsa. MpenaTcTBuA, PacnoNoXKeHHbIe B HENOCPEACTBEHHOM
621M30CTN pacnpoCTPaHeHWUA PaANOCUIrHaNa MOTYT NPUBOAUTL K NEPEOTPANKEHMAM, NOBbILIEHWUIO YPOBHSA LLYMA, YTO TaK}Ke NPUBOAUT K YXYALWEHUIO NapameTpos
CBA3N.

BOT KpaTKMii 1 [aneKo Hemo/HbIM NepeyeHb BO3MOXKHbIX MPEnATCTBUI, KOTOPble MOTYT NOMELLATb HOPMasbHO paboTe YCTPOICTB:

® CoceaHve 30aHMA

® flepesba

®  MocTbl

®  /luHuuM 3neKTponepesaumn

L[lns [OCTUKEHMA MaKCUManbHOW 3GGEKTUBHOCTU A0MKHbI BbITb TOUHO NPOAHANM3MPOBAHbI YCI0BUA PACNPOCTPAHEHUA CUTHANA, CTENEeHb NEePeKPbITUA 1-i 30HbI
DdpeHens.


https://infiplanner.infinet.ru/
https://academy.infinetwireless.com/ru/certifications/exams
https://academy.infinetwireless.com/ru/online-education/infiplanner-instrument-planirovaniya-besprovodnoj-seti
https://academy.infinetwireless.com/ru/online-education/infiplanner-instrument-planirovaniya-besprovodnoj-seti
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BHUMAHUE

MoapobHyo MHGOPMALMIO O PAaCNPOCTPAHEHNUM CUTHANA MOKETE HAalNTV B OHAAlH Kypce: OCHOBbI 6eCNPOBOAHbIX CETE.

PasmellLeHne aHTeHHbI

06Lme PEKOMEHAALMM MO PA3MELLEHMUIO aHTEHHbI:

MocTapaiTech COXpPaHUTb NpAMYIO BUAMMOCTb (LOS) mexay aHTeHHamK, 4Tobbl 1-a 30Ha PpeHens Hbina cBO6OAHA OT NPenATCTBMI. [Ina 3TOro nyywe
YCTaHaBNMBATb aHTEHHbI KaK MOXKHO BbllLe Haf, YPOBHEM 3eM/In. ECM B 30He pacnpoCTpaHeHWA CUrHaNa ecTb J1ec, TO 30Ha NMPAMOI BUAMMOCTU AOKHA
NPOXOAMUTb HaZ AePeBbAMU, ECNIN TOPOACKAA Cpesa, TO Haf CaMblM BbICOKUM 34aHUEM.

BaunaHWe fepeBbeB HA PAAMOCUTHAN MOXKET BbITb Pa3HbIM B 3aBUCMMOCTH OT BPEMEHU roaa. Hanpumep, BECHOM 1 IETOM INCTBA MOKET NOT/IOWATh
60/1bLLIOV 06BEM SHEPTUM HA NYTU PACNPOCTPAHEHUA. YUUTbIBaWTe 3TOT GaKTOP, €C/IM aHTEHHbI YCTAaHABAMBAIOTCA 3MMOM - B MEPUOA, KOrAa Ha AepeBbax
HeT ANCTBbI.

MNepes NpoBeAeHNEM MOHTAKa, y6eanTeCh, YTO YCTPOMCTBA PAaCcMOOKeHbl 3a Npeaenamu 3oHbl GoOpMUPOBaHUA BPbI3T U CTPYIA BOAbI, KOTOPbIE MOTYT
BO34,EMCTBOBATb HAa KOPNYC B TEYUEHWE A/IMTENBHOTO BPEMEHM.

YCcTaHaBAMBaTb aHTEHHbI HEOBXOAMMO KaK MOXKHO Aablue OT APYrMX aHTEHH (peKoMeHAyemoe yaaneHue coCTaBfeT He MeHee 2 METPOB MeXKAY
KPasmMu aHTeHH).

B npouecce pacnpocTpaHeHUs CUrHana PaiMoBOJIHbI MOTYT OTPAXKATLCA OT PAa3NINYHbIX MOBEPXHOCTEN (OKHA, NOBEPXHOCTb BOAbI, BAAXKHAA 3eMAs).
OTpaKeHWe NoNe3HO B CUTYaLMAX, KOTAA MEXAY aHTEHHAMM HeT npsamoii Bugumoctv (NLOS). OfHaKo Npy HaIMuUK NPAMOW BUAMMOCTU OTparKeHWe
CUrHaNa MOXET MPUBECTU K YXYALEHUIO KauyecTBa 6ecrnpoBOAHOroO KaHana CBA3N.

Mpu ycTaHOBKE aHTEHH HaZ BOAHOM NOBEPXHOCTbIO MOKET NOTPE60oBaTLCA AONONHUTENbHAA PETYIMPOBKA aHTEHHbI MO BbICOTE. ITO CBA3AHO C
OTPaXKEeHUAMU, NPUXOAALLMMMU CUHPA3HO UM B NPOTUBOPA3E C OCHOBHLIM CUTHAZIOM. MI3MEHEHWE BbICOTbI NMOABECA AaHTEHHbBI CIeflyeT OCYLLECTBAATL B
npegenax 1-3 metpos.

MorogHble GpaKToOpbl, TAKME KaK JOX/Ab UK CHer, KaK NPaBUJIO, He OKa3bIBAlOT BAUAHWUA Ha NPOU3BOAMTE/IbHOCTb cucTeM. EC/IM Bbl 3aMeTuK, YTo
NoroAHble ABJEHUA OKa3bIBAOT BAUAHME HA KAYeCTBO KaHana CBA3M, TO 3TO MOXKET FOBOPUTH O TOM, YTO PasbeMbl UMeOT HELLOCTAaTOUHYIO 3aLUMUTY OT

nonagaHna snaru, nmbo Ha npoBoAax CKONMUNAOCb MHOTO /ibda U T.N.


https://academy.infinetwireless.com/ru/online-education/rtghtyh
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PUCYHOK - PasmelueHne aHTeHHbI

CI'IEKTpaI'IbHaﬂ arperauuma

CekTopa 6a30BbiX CTaHLMI PEKOMEHAYETCA PAacnosiaraTb Kak MOXHO Bbile OTHOCUTE/IbHO aBOHEHTCKMX TEPMUHANOB A1 06ecreyeHns HaKk/I0Ha aHTEHH Mo
BEPTUKAAWN U MUHUMU3ALMM B3aUMHOMN MHTEPDEPEHLMM. ONTUMANbHBIA HAKNOH ONpeaenseTcs WUMPUHOMN AMarpamMmmMbl HAaNPaBAEHHOCTW CEKTOPHOW aHTEHHbI B
BEPTUKA/bHOM NI0CKOCTU U TpeByemoit 30HOM NMOKPbITUA cekTopa. OH Ao/MmKeH NoABMPaTLCA TaKMM 06pa3om, 4TOBbI OXBaTbIBATL BCIO TEPPUTOPHIO, FAe
nnaHUpyeTca pasmelleHne aboHeHTCKUX TEPMUHANOB.

CnekTpasibHas arperaums fo/HKHa 6bITb NPUHATA BO BHUMaHWE NPU NAaHUPOBaHUM COCTaBHbIX MarnuCTpanbHbIX KaHa 0B CBA3M, NPU YCTAaHOBKE YCTPOWCTB B
HenocpeacTBeHHOM 611M30CTM APYT OT APYyra, Ha OAHON TENEKOMMYHWUKALLMOHHOM MayTe, B TOM YMC/IE NPU Pe3epBUPOBAHMM M arperauym KaHanoB CBA3M.
MNoapobHaa nHdbopmaLma AOCTyNHA B cTaTbe "Arperauma KaHanos, 6anaHCMpOBKa U pesepBrpoBaHue”. YCTPOICTBA, pacnosioxeHHble 61M3K0 APYr K Apyry, MOTYT
€034aBaTb B3aMMHbIE MOMEXM, MO3TOMY UrHOPUPOBAHWE NPaBUA CMEKTPaIbHOM arperaummu MoKeT NPUBOAUTL K AerpasaLymn 6ecnpoBOAHbIX KaHaoB CBA3N.

B fOKyMeHTe 6yayT AaHbl peKOMEeHAALLMMN NO NPOCTPAHCTBEHHOMY M YaCTOTHOMY Pa3HECEHUIO ANA CLEHAPUEB C UCNO/Ib30BAHUEM BHELLIHETO UCTOYHMKA
CUHXPOHM3ALMM U 6e3. BHEeLHWNI UCTOUHWMK CUHXPOHU3aLMM NO3BONAET CUHXPOHM3MPOBATb BPEMSA (HaYaio KaxAoM CEeKYHAbI) Ha HECKONbKMX YCTPOMCTBAX, A0 7
YCTPOWCTB, C TOYHOCTbIO MEHEee MUKPOCEKYH/bI TaK, YTO BCE MOAK/OUEHHbIE YCTPOMCTBA MOTYT BK/IHOYATb NepeAaTynkn B O4MH U TOT e MOMEHT BPeMeHU. 3T
NONHOCTbIO UCKNIOYAET B3aMMHOE B/IMAHWE COCEIHMX CEKTOPOB, KOrAa OAHO nepejatoLee yCTPOMCTBO CBOMM MOLLHBIM CUTHA/IOM MeLLaeT coceAHeMY YCTPOMCTBY
NPUHUMATbL cnabble CUrHaNbl CBOMX KNMEHTOB. CUHXPOHM3aLMa 6ecnpoBoAHbIX YCTPOMICTB ¢ nomolbio AUX-ODU-SYNC genaeT BO3MOXKHbIM NOBTOPHOE
MCMO/Ib30BaHMeE YacTOTbl B PamMKax OAHOM 6a30BOM CTaHLMK, TO €CTb Pa3/IyHble CEKTOPA OAHOW 6a30BOW CTaHLMM MOTYT paboTaTb Ha OAMHAKOBbIX YaCTOTHbIX
KaHanax. Mpu Mcnonb3oBaHUU CUHXPOHU3ALMK YeTbIpexcekTopHan 6a3oBas CTaHUMA MOXKeT paboTaTb BCEro Ha BYX YAaCTOTHbIX KaHafax, 3HauYUTeIbHO NOBbIWanA
peanbHyto cnekTpanbHyo 3GpHEKTUBHOCTb CUCTEMBI.

B3anMMHble MOMeXM BO3HMKAIOT HE TONIbKO MeXAy CeKTOpamu U aboHeHTCKUMHU TepMUHaNnammn O,CI,HOl\;I MHOFOCeKTOpHOﬁ 6asoBoi CTaHUMN, HO U MeXay
pasHbIMU 6a30BbIMY CTAHLMAMM npu “x NIO0THOM pa3melleHMI B OrpaHNMYeHHOM Anana3oHe YacToT. CUHXpOHM3auma 63a30BbIX CTaHLMI npeaoTspaliaeT

B3aUMHYIO MHTedeepeHLI.MIO TaKux 6a3oBbIx CTaHLI,Ml‘;i n pa60Tal0LIJ.MX C HUMM aBOHEHTCKMX TEePMWUHANOB.

PeKkomeHAaLMm No NPOCTPaHCTBEHHOMY M YaCTOTHOMY Pa3HECEHMIO A/ YETbIPEXCEKTOPHOM 633080 cTaHUMKM cxembl ABAB npuseseHbl HUxXe.

be3 CMHXPOHM3aLMK

® [IpocTpaHCTBEHHOE pa3sHeceHue yCTPOMCTB (BEPTUKAIbHOE MU FTOPU3OHTA/IbHOE) AO/KHO COCTaB/IATL HE MEHEE ABYX METPOB MEXAY KPasiMM aHTEHH.
®  YMeHblueHMe MOLHOCTU NepeaaTymka.

C cMHXpOHM3auueit

®  3aWMTHbLIA MHTEPBAN MEKAY KPaNHUMM/TPAHUYHBIMM YaCcTOTaMM 3aHUMAEMbIX MOJIOC CMEXHbIX CEKTOPOB A0/IKEH BbITb He MeHee 5 ML,


https://wiki.infinetwireless.com/pages/viewpage.action?pageId=42278528
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HacTpolika cMHXpoHM3aLmu

[LNsA oCyLWecTBAEHUsA CUHXPOHM3ALLMM C MOMOLLbIO BHELLHErO UCTOYHMKA HEOBXOAMMO KasKAbl CEKTOp 6a30BOM CTaHLMM NOAKMOUMUTL K ycTpoiictey AUX-ODU-

SYNC an1s npMéma curHanos rnobasibHbIX HaBUraLumMoHHbIx cuctem MMTOHACC/GPS.

[inA KOPPEKTHO PaboTbl CUHXPOHU3ALMM AO/KHbI BbITb BbINOHEHbI YC/I0BUA:

® Pasmep KaZpa v COOTHOLIEHWE BOCXOAALLErO NOTOKa K HUcxoasawemy (DL/UL) goxHbI coBnagaTb Ha BCeX YCTPOMCTBaX.
® ABTOMaTUYeCcKas HacTpoika cooTHoweHus UL/DL He fonyckaeTcs.

I BHUMAHUE

AHTeHHa AUX-ODU-SYNC He BXOAMT B CTaHAAPTHbIN KOMNAEKT NocTaBku. MoapobHoe onucaHue ycTpoiicTBa A0CTYNHO no ccbinke: AUX-ODU-SYNC.

Hacrpoiika yepes web-uHtepdeiic
[N akTMBaLUMM CUHXPOHM3aUuK B web-uHTepdeiice:

® [epeiigunTe B pasgen "OCHOBHbIE HAcTPOWKK" > "HacTpoitku anmHka" - "rf6.0".
® ycraHosuTe dGiaxokK B nose "Ucn. AUX-ODU-SYNC v HaskmuTe "MpumennTs". B pasgene "CoctosHue ycTpoiictea" - "CraTucTUKa no uHtepdeicam

owﬁpamae‘rca COCTOAHUE CUHXPOHU3ALMN U KONNYECTBO BUOUMbIX CNYTHNKOB.


https://wiki.infinetwireless.com/pages/viewpage.action?pageId=87196963#users-statistic
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FnaeHbie HACTPOAKK 1
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Switch Border: D

Network Entry SNR (dB): High [4 |
Network Entry EVM (dB): High

R Attenuation (dB):
Multicast Mode: Unicast 3 «
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AKTYaNEHEIS HACTPORKM

Lupuna kaHana (M)
5860 v
Birpeie TX (Kope):

Yactota (MMy):

SID cem: [10101010
ID yzna: [37425
Kniou gocTyna: [456123

JONONHUTENBHO MOXHO BKOUYUTL peXxum npuema HaBMFaLI,MOHHDﬁ MHd)OpMaLlMM ANA onpeaeneHna KoopamHat yCTpOl‘;iCTBa, ANA 3TOro:

® epeitauTe B pasaen "OCHOBHbIE HACTPOMKM" > "CUCTEMHbIE HAaCTPOMKK".

® ycraHosuTe GpaaxokK B none "Braountb THCC NpuEMHMK" 1 HaxmuTe "MpumeHnTb" .
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* CUCTEMHbIE HACTPOWKH

VmA yeTpoicTea: [Base Sector 1 | BrnmamTs SNTP: [J Men. spema THCC [

MmA nonb3oEaTENA: |rODt | SHTP IF agpec: | | || |
Mapone | | YacoBoi noAc: | |
MogTeep#a. napons | | UWinpoTa: | |
€ 0XpaHNTE TERYLUMA Napon: Jonrora: | |
HAzbik WEB wHTepdenca: |W| Brntodute THCC npremymng:

Toneko HTTPS: O

Mpw HaxkaTum Ha "TokasaTb KapTy" 0To6pa3nUTCA MECTONOoKeHUe ycTpoicTea. KapTa 06HOBAAETCA B peasbHOM BPEMEHM MO Mepe MoyYeHUs HOBOM
MHPOPMALIUM, YTO NO3BOAAET OTCAIEKMBATL NEPeMeLLeHUs YCTPOIMCTBA NPY YCTaHOBKE HAa MOBWUIbHOM ObbekTe.

Hactpoiika yepes nHreppeinc KomaHaHOM CTPOKU
Bkatounte CUHXPOHM3aUUIO:
AKTMBaLUMA CMHXPOHU3ALMN

tsync enabl e

MHpopmaLMA 0 perknMme CUHXPOHM3ALLMK BbIBOAMUTCA KOMaHO0M:

UHbopmauus o cuHXpoHU3aUMmn

tsync

ByAyT BbiBeAeHbl 3HAUYEHWA CNeAyYIOLLMX NapaMeTpoB:

Mapamerp OnucaHue

Status TeKyLwunit cTaTyc ycTpoicTea

Total enabled = O6wee Bpems, B Te4eHUE KOTOPOTO CUHXPOHKU3ATOP 6biN BKAIOYEH

Total valid O6Liee Bpems, B TEYEHME KOTOPOrO TOYHOCTb CUHXPOHMU3aLMK Bblna He Xyske 10 MKC
Valid time Bpems, B TeyeHMEe KOTOPOro TOYHOCTb CUHXPOHM3aLMK bbina He xyxke 10 mKc

Last message = MocneaHee coobuieHwne ot MO cuHXpoHU3aTopa

[ONONHUTENBHO MOXHO BKIHOUYUTD PEXMM NPUEMa HaBUIALMOHHON MHPOPMaLMK ANA onpeaeneHns KOopaMHaT yCTponcTBa:

Pexxum npuema HaBUrauMoHHOK MHOpMaLumn

gps start

Bonee noapobHyto cTatncTMKyY 0 pabote moayna MTHCC MOXKHO NOAYYUTb KOMAHAOM:
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Cratucruka mogyna FHCC

gps stat

MapameTpbl ctaTucTMkmM moayna NTHCC:

Mapametp OnucaHue
Total GPS time MonHoe Bpems paboTbl GPS npremHUKa
Total nonvalid time MonHoe Bpems, B TeYEHNE KOTOPOrO KOOPAUHATbI BbIIN HEM3BECTHbI
Number of losses KonunuecTtso cnyyaes notepu KoopamuHaT
Now coordinates are valid last ... = Bpems pa6oTbi cny6b1 GPS ¢ MOMeHTa nocnefHero o6Hapy»KeHUs KoopauHaT
Sattelites histogram FMcTorpamma KoiM4ecTsa BUAMMBIX CNYTHUKOB
SATmin MUHMMaNbHOE KONMYECTBO BUAMMbIX CNYTHUKOB (3adUKCMpPOBaHHOE C MOMEeHTa nocieaHero cbpoca cbpoca CTaTUCTUKM)
SATmax MaKcrmanbHoe KoNMYecTBO BUAMMbIX CNYTHUKOB (3apMKCMPOBAaHHOE C MOMEHTa NocnefHero cbpoca copoca CTaTUCTUKM)
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