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Mpu paboTe ¢ ycunutenem COTOBOro CUrHana cnegyet CTporo codniogathb HUKeYyKa3aHHbIe
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npasuna TeXHUKun 6e3onacHocTu.

Yeunutenb curdana JormkeH CoOOTBETCTBOBATbL BCEM TpeboBaHNAM, NPeabsBRseMbIM K
CpeacTBam CBA3W. YCTPOMCTBO JOMKHO BbiTb HaIEXHO 3a3eMMEHO 1 3aLLMLLEHO OT yAapoB
MOJTHUIA.

MoakntoyeHe penuTepa K CETU SMEKTPONMTAHMS BIMOMHSIKOT MW CTPOrOM COBMIAEHM Mep
anekTpobesonacHocTu. Bce paboThbl Npon3BoasTCS TONBKO NPY NOMHOM 06eCTOUNBaAHNM
cooTBeTCTBYloLLEro obopyaoBaHus. K pabotam gonyckatoTcs Tonbko TexHu4eckue
CreLManucTbl Uk NepcoHan CooTBETCTBYHOLLEN KBanMdUKaLuu.

Bo n3GexaHue NonoMkv penurepa U BO3MOXHOTO NOPAKEHUS INEKTPUYECKUAM TOKOM He
MbITaTECh CAMOCTOATENBHO Pa3GupaTh, PEMOHTUPOBATL MMM MOAUULIMPOBATb YCTPONCTBO.

He BckpbIBaiiTe KOpMyC yCUNUTENSs CUrHana 1 He NpukacaiTech K ero BHYTPEHHUM
3NEKTPOHHBLIM KOMIMOHEHTaM 1 ieTansM: 3TO MOXeT MPUBECTY K UX MOBPEXAEHNIO U BbIXOAY U3
CTpOS B pe3ynbTaTe BO3AENCTBUS CTAaTUUYECKOTO 3MEKTPUYECTBA.

Bo Bpems paboTbl penutep HarpesaeTcs. Bo n3bexaHne neperpesa ycTpoicTea He
yCTaHaBnMBaliTe ero B6NMan HarpeBaTenbHbIX NPUBOPOB 1 He HaKpbIBaiTe NOCTOPOHHUMM

npeameTamu, NpenaTCTBYLWMMIK paccenBaHnio
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BBegeHue

MpeaHasHayeHe PEnUTepoB — YCWUIEHWE CUTHANOB COTOBOW CETW ANS yNyuyLleHus
ka4ecTBa MObUNbHON cBsi3u 1 0becneyeHus becnepeboitHoro obmMeHa JaHHbIMM.

PenuTepbl — 3T0 oOnTUManbHoe W peHTaberbHoe peleHue Aans  GbiCTPOro
pacnpocTpaHeHns MOKPbITUSI COTOBOW CBSI3M BHYTPU 3AaHWA — KWMbIX W OUCHBIX
MOMELLEHMIA, PECTOPaHOB W APYTX OGBEKTOB.

[ina obecnevenns Hapnexallero MoKpbITUS B MPOLECCE MOHTaXa W TEXHWUYECKOro
obcnyxmBaHns Ha 060MX kaHanax — BXOASLLMA, U UCXOAsILLIEN CBA3M — AOCTYNHA py4Has
perynupoBka ycunenus (PPY) B anana3sore 31 gb.

[ina nopnepxaHns 3afaHHoro GesonacHoro ypoBHA CMrHana W Ans npeaoTBpaLyeHus
abchekta camoBo30YyKaEHUS yeunuTenb 06OpYAOBaH ABYMSI BCTPOEHHBIMM  KOHTYpamm
aBTOMATMYECKON Peryn1poBKoil yeuneHust (APY), ¢ NOMOLLbIO KOTOPbIX CTeneHb yCUneHus
NOACTPaNBAETCA MO MHTEHCUBHOCTL BXOAHOTO PagnocurHana.

[ins npepnoTBpaLLeHus addekTa camoBo30yxaeHNS BCEACTBIE NOMeX Mexay 6a3oBbiMu
cTaHumsMn APY BbINONHsIeTCA HAa 0B0MX KaHanax — BXOASLEN, M UCXOASLIEN NUHNK
CcBA3M.

Penutep paboTaeT B LIMPOKOMONIOCHOM AuanasoHe, YTO MOBbIWAET 3EKTUBHOCTL
1CMOMb30BaHNS NOAKIMIOYEHHbIX K HEMY YCTPOWCTB.

Penutep cnocobeH obecneunTb paboTy cpasy Heckomnbkux MOBWMbHBIX YCTPOWACTB B
npefenax 30Hbl CBOETO NOKPbITWS UM MOAAEPKMBAET HECKONMbKO OAHOBPEMEHHBIX
TeneqoHHbIX 3BOHKOB.

MpumeHeHre penuTtepa yBENMYMBaeT pPecypC akKyMynaTopoB COTOBbIX TenegoHoB,
ynydlleHne KayectBa MOKPbITUA NPUBOAUT K CHUXEHWUIO I'IOTpeﬁJ'IﬂeMOVI MOLLUHOCTHU
MOBUMBHBIX ychOVICTB BO BPEMA CBA3N.

CBeToanoaHas MHAMKaums

[ns nopfepxaHusi 3afaHHOro 6E30MacHOrO YpOBHS curHama pemutep 06opyaoBaH
BCTPOEHHBIM KOHTYPOM BbISIBNIEHMS CaMOBO3BYXKAEHUS CO CBETOAMOAHBIMI - MHAMKATOPaMy,
MEHSIOWMMM LiBeT B 3aBUCKUMOCTM OT COCTOSHWS papmoadvpa. Ha nepepHelt naHenu
HaX0[MTCs CBETOAMOAHDII MHAMKATOP aBapUIHOTO OMOBELLEHMS], MEHSIOLLMIA LIBET C 3€NEHOT0
Ha KpacHbIl Mpu 0GHapyXeHUM CaMoBO30YKaEHWs (B 3aBUCUMOCTY OT MOLLHOCTM CUTHAmNOB) B
NoGOM 13 A1ana3oHOB UMK ECIIM UHTEHCMBHOCTb BXO[HOTO CUTHanNa Hixe 6e30MacHoro ypoBHSI.
Takum 06pa3om, cucTeMa NpefoTBPALLAET MOMEXY CO CTOPOHbI COTOBOM CETH.

[laHHbI penuTep Takke OCHALLEH MOZyneM aBTOMaTUYECKON PerynvypoBKM YPOBHS CurHana
(APY): npu obHapy}eH1n camoBO3BYKOEHUS OH CHUXAET MOLYHOCTb BBIXOAHOTO curHana. B



3aBMCUMOCTM OT MOAENM YCUNUTENS, ANana3oH PErynMpoBKM MOXET BapbupoBaThCs OT 250 30
ab. Ecniv aanasoH APY MeHbLLE TOro 3HauYeHus!, Ha KOTOpoe HEeoBXOANMO CHU3UTL MOLLHOCTb
penuTepa, B PacropsikeHWM Nomnb3oBaTens ectb Takke YHKUMS PYYHOI perynupoBKi
yeunenus (PPY), nosBonsitoLLas A0NONHUTENBHO YMEHbLUATh KO3(h(ULMEHT yeunerus npubopa
MO OTAENbHOCTY Ha KaXOM U3 KaHanoB — BCXOASLLEN, U UCXOASLLEN CBA3M.

[ns onTumanbHol paBoTbl cucTeMy HeoOXoauMO OTperynupoBaTb Tak, 4ToObl BCe
CBETOAMOAHbIE MHAMKATOPbI FOPENN 3eMeHbIM LiBETOM.

OcHoBHasi NpU4MHa BO3HUKHOBEHMS 3dhcpekTa CamMoBO3BYKAEHNS — CrMLLIKOM Brnakoe
B3aMMHOE PaCMONOXEHINE BHELLHEN 1 BHYTPEHHEN aHTEHHDI.

CBeToanoAHas HANKaUWA U pekoMeHayeMble [eiCTBuS:

WHaukaTopb! 3eneHoro uBeTa — c1cTema (*)yHKLWIOHMpyeT HOpPManbHO.

MHamkaTopbl KpacHOro useTa — o6HapyXeH a(hdekT camoBO3BYKOEHNS.

CocTaB KomnnekTa, Heo6xoaMmoro Ans paGOTbI ycunutena curHana

1)

BHeWHAs aHTEHHa: peKOMEeHOYeTCs WCMoNb3oBaTh  LUMPOKOMONMOCHYKO MaHembHYIo
aHTeHHy ¢ ycuneHnem 7-14 dBi wnu aHTeHHy Tuna «BONMHOBOW KkaHam». B parioHax
TOPOCKOIA 3aCTPOVKM KeNaTemNbHO WCTOMb30BaTb HAMPaBNEHHYI0 aHTEHHY C  BbICOKUM
K03(PPULIMEHTOM YCUMEHNS.

HpenHasHaquMe BHEIUHEe! aHTeHHbl — npuveMm BXOA4HOro curHana 6a3oBoit CTaHuyum n
nepejada ero no kabenbHON NuHWM Ha ycunutenb, a Takke nepefada yCuneHHoro
BbIXOAHOrO CUrHana ot penutepa K 6a3oBoit CTaHuuu.

BHYTpeHHsA aHTeHHa: PEKOMEHAYETCS WUCMONb30BATb BHYTPEHHIOK BCEHaMpPaBNEHHYHO
WM MaHemnbHYI aHTEeHHy. BceHanpaBneHHasi aHTeHHa onTUMarnbHa Ans obecneyeHus
MOKPbITUS LUMPOKUX MOMELLEHUA BONbLUOA NAowaay, rae cUrHanm pacnpocTpaHsieTcs oT
LIEHTPa BO BCE CTOPOHbI. Y3KOHANPABMEHHY0 MaHENbHY aHTEHHY UCTOMb3YIOT B Y3KUX U
ANUHHBIX NOMELLEHNSIX, TaKIX, KaK KOPUAOPbI 1 TYHHENM.

Kabenb: koakcuanbHblit 5D-FB nnm 8D-FB.

Brok nuTaHus: apgantep nutanus Ans penutepa. Kak npasuno, 6rok nutaHms npocto
NOACOBANHAETCA HEMOCPEACTBEHHO K 3MEKTPUYECKO PO3eTKe, OAHAaKo KenaTenbHo
NOAKMIOYaTb ero K ANeKTPOCeTH Yepes UCTOYHWMK BecnepeboiiHoro nuTaHus, a B psae
CcnyyaeB — eLle W Yepe3 ceTeBoi nnbTp.



OcobeHHOCTHU penuTepa

OnTManbHoe M 9KOHOMMYECKM BbIFOAHOE pelueHne Ans BbicTporo obecneyeHns
MOKPbITIS COTOBOW CBA3M.

LLnpokonomnocHbIi penutep, MOSAEPXKUBAMOLLMA CUTHAMbI MOBMIbHBIX CUCTEM B
pasHbIX 4aCcTOTHbIX AUana3oHax.

Cooteetcraue ctaHgapTtam ETSI, 3GPP n 3GPP2.

Moppepkka BCeX BWAOB MOBWMBbHOM CBS3W: FONMOCOBOM, BUAEOCBs3W, OBMeHa
[LiaHHbIMM.

®yHkumm aBToMaTUYeckor (APY) n pyuHoi (PPY) peryninpoBku ycuneHns.
YHuBepcanbHblii 6ok NTaHWUs, aganTUPOBAHHbIN K SNEKTPOCETAM C HanpsikeHnem oT 90
[0 265B.

Hu3koe aHepronoTpebnenue.

BHelwHUn Bug

MoHTax u yCcTaHOBKa penuTtepa

1)

OCHOBHOE Ha3HaYeHWe PenuTepoB — YCUMEHWe paauocurHana B 3oHax craboro
MOKPbITUS. Ero XxapaKTepucTUkv paccunTbIBaOTCS N0 NPOCTOil hopMyne:

MOLU'HOCTI: BXOAHOrO CUrHana + ycuneHue = MOLHOCTb BbIXOAHOIO CUrHana.

WHTEHCMBHOCTb CUTHana, MOCTYNAlOWEro C BHELUHEA aHTEHHbl, MPSAMO BAMSIET Ha
3(PeKTMBHOCTb MOKPBLITUA BHYTPEHHEN aHTEHHbI, MOSTOMY OYeHb BAXHO MPaBUMbHO
BblGpaTh MECTOMNOMNOXEHIUE BHELLHEN aHTEHHBI. V13 3TIX COOBpaxeHUit He pekoMerayeTcst
yCTaHaBNMBATb BHELUHIOK @HTEHHY BHYTPY YepAaqHbIX NOMELLEHNA.



PucyHok 2. O6crnefoBaHme ypoBHsi curHana

V/IHTEHCMBHOCTb CurHana B MecTe npennonaraemoﬂ YCTaHOBKMK BHELLHei
aHTEHHbl onpeaenatT C NOMOLLbIO MO6UMbHOTO Teﬂe(bOHa.

o Ecrv B 3gaHun MeHee 7 3TaXeW, BHELLHIO aHTEHHY YCTAHABMMBAIOT Ha KPbILLE;
ecnu bonee — Ha 6ankoHe unu nnatgopme, pacnonoXeHHON Hike 7 aTaxa.
[poBepbTE MHTEHCUBHOCTL CUTHama COTOBOM CETU C MOMOLUb MOBUMbHOrO
TenedoHa. BHeLLHIOW aHTeHHY yCTaHaBMMBAIOT TaM, rae MHAWKATOp MNoKa3bliBaeT
MaKCUManbHbI YPOBEHb CUrHana.

o B BblGpaHHOM MecTe caenaiite He MeHee Tpex NpobHbIX 3BOHKOB U ybeauTech B
np1emMnemMom kayecTee TenedoHHOI CBA3N UMK NpueMa-nepeaayn AaHHbIX.

Ha pucyHke 2. M3obpaxeH npumep obcneaoBaHns ypoBHs curHana B Toukax A, B,
C, D v E. BHelLHI0I0 aHTEHHY YCTaHaBNMBAIOT TaM, A€ MaKkCUMarbHbIi YpPOBEHb
curHana.

BbIGop HanpaBneHisi, B koTOpoM GyaET yCTaHOBMEHa aHTEHHa.

o [lo BO3MOXHOCTM HampaBbTe aHTEHHY B CTOPOHY brvxanieir 6a3oBoit CTaHLuM
COTOBOW ceTW. Jlyulie BCEro, ecny aHTeHHa U Bbiluka OyayT pacronoxeHbl Ha
MIMHAW NPSIMOI BUZMMOCTM.

o Bo wusbexaHne noseneHus adipekta  camoBO30YKAEHUS  HanpaensiiTe
BHYTPEHHIOIO aHTEHHY B CTOPOHY, MPOTWBOMONOXHO HanpaBnEeHMo BHELHe
aHTeHHe. ECriv 370 HEBO3MOXHO U BHYTPEHHSIS aHTEHHa JOIMKHa BbiTb HanpaeneHa
Ty[a Xe, Kya U BHELHSS, OKOHYATENbHbIA MOHTaX BbINOMHSATE TOMbKO Mocne
NPOBEPKY KaYecTBa CUrHarna 1 npu oTCyTCTBIM apdhekTa CaMoBO3OYKAEHNS.

o Ecnv Bbl Ucnonb3yeTe HaNpaBEHHy0 BHYTPEHHIOW aHTEHHa, 6asoBas CTaHUus
[JOJMKHA pacrnonaraTsCs B NpeAenax ee HanpaensioLero yrna.



2)

o Ecnv no 3aBepLUEHMM MOHTaXa BbISICHATCS,, YTO CUrHanN cnabblit unu TenedoHHbINA
pasroBOp COMPOBOXAAETCA NMOMEXaMi, OTPErynupyiTe HanpaBneHue BHeLUHel
aHTEHHbI, UM NOMEHsIATE €€ MECTO YCTaHOBKM Tak, YToDbl Ka4eCTBO pagvocurHana
CTarno npuemnembIM.

®  MoHTaX BHELUHE aHTEHHBI.

o OBpaTuTe BHUMAHME:

% He MOHTUpYIiTE BHELLHIO aHTEHHY B AOXAMMBYIO Norogy, 0COGEHHO B
rpos3y.

< CTporo cnepyinte BceM TpebOBaHWAM W pEKOMEHAALMAM MOHTaXHOM
MHCTPYKLUK.

+ OBecneybTe HaAEXHYI0 MMAPON3ONALMIO BCEX PA3HEMOB aHTEHHbI.

% Bo u3bexaHue nomex He YCTaHABNMBAMTE BHELUHIO aHTeHHy BONM3M
cnepytowmx 06beKToB:

o MeTannokoHCTpyKuwM;

o BbICOKOBOMbTHBIE NIMHUM 3TEKTpONepesay;
o [pyrve paguoaHTeHHbI;

o TpaHcthopMaTOpb! BbICOKOTO HAMPSKEHMS.

PenuTep sBnsieTCs ABYCTOPOHHUM YCUIUTENEM CUTHanNa, MO3TOMY MpW MOHTaXe aHTEHH
cnepyeT 06ecneynTb XOPOLLYK 3MEKTPOMArHUTHYIO PasBA3Ky MexXay HWAMK, 4ToDbl
n3bexatb adhdexta camoBO3OYKOEHUS. ITO SBMEHWE aHANOTUYHO CBUCTY, KOTOPbI
BO3HMKAeT, eCrM MWUKPOGOH MOAHECTM CIWLLKOM ONM3KO K AMHAMMKY —aKyCTUYecKoi
cucteMbl. Penvtep 6yaeT paboTath 6e3 cboeB, ecriv anekTpoMarHuTHast passsiska Mexay
BHELLHe 1 BHYTPEHHe! aHTeHHamu Ha 16 Ab Bbllle MOLIHOCTW CaMOro ycunuTens.
Hanpumep, ecnu ycunenue curHana coctaenseT 60 gb, anektpomarHuTHas pasesiaka
MeXay aHTEHHaMu A0MmKHa 6biTb He MeHee 75 Ab.

OnTManbHOe MUHUMarnbHOE PacCTosHWUE MeXay aHTeHHamMu — 20 M; npy 3TOM
CaMm OH JOMKHbI BbITb pasHOHaNpaBNEHHbIMN.

Kak nokasaHo Ha pucyHke 3, penuTep OLHOBPEMEHHO YCUMMBAET BXOAHON CurHan,
nocTynaroLLmit ¢ 6a30BOi CTaHLMK, 1 BLIXOLHOW CUrHar, HanpaBneHHbI Ha 6a3oByio
CTaHuMto. Ecni BHYTPEHHSI U BHEWHSIA aHTeHHa GyayT pacnonoXeHbl CAMLLKOM
Bnu3ko Apyr K ApYry, YCUNeEHHbIA BbIXOLHOW CUTHAN ¢ BHYTPEHHe! aHTeHHb! Bynet
nepesaBaThCs HA BHELLHIOW, @ YCUMEHHbIA BbIXOAHOM CUrHAN C JOHOPHOM aHTEHHbI
— Ha CepBUCHYH0. Takum 06pa3oM, BOSHUKHET 3hdheKT CaMOBO3OYKAEHNS, U CUTHan
OyneT LMpKynMpoBaThb MEXAY aHTeHHaMW, COKpaLLast 30HY MOKPLITUS U CyLUECTBEHHO
CHMXas Ka4ecTBO CBA3M.

Ecnu pa3HeceHue aHTEHH Ha AOCTATOYHOE PaCCTOsIHUE MO TEM UIM MHBIM MPUYMHAM
HEBO3MOXHO, HEOBXOAMMO UCTIONb30BATL B KAYECTBE 3KPaHA MEXOY HUMMU KPbILL
(kpoBHO) WK pyrve OGBEKTbI U KOHCTPYKUMM. ECnu B kayecTBe nperpadbl ans
paguocurHana Ucnonb3yeTcs GETOHHAsH UMW KMPMUYHAsH CTEHA, WIW NEPEKPLITHE, a
CaMy aHTEHHbI PACTONOXKEHbI PA3HOHANPABIEHHO, UX MOXHO PA3HECTU MO BICOTE Ha
paccTOsiH1E OHOTO 3Taxa, W 3TOr0 MOXET ObITb AOCTATOYHO ANsi NPeAOTBPALLEHMS



adexta camoBO3OYKAEHNS.
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PucyHok 3. MpuHumn paboTsl penuTepa.

Mpu BbIBOpe akceccyapoB HEOOXOAMMO Y4WTbIBATL, YTO penuTep — 3TO CPEeACcTBO
paanocea3n, paboTatolLee B OnpefeneHHOM YacTOTHOM AnanasoHe 1 obnagatolLee Hekum
BOSTHOBLIM COMPOTUBNEHNEM. Bce akceccyapbl, OT @HTEHH [0 KabembHbIX NMHMA 1
pa3BeTBUTENEN, OMKHbI COOTBETCTBOBATL YACTOTHLIM XapakTepucTkam penuTepa. Tak,
ecrnv ToT pabotaet B ctanaapTe GSMI00, Bce y3nbl 1 AeTanmM CUCTEMbI TaKKe [OMKHbI
noafepxusath ctangapT GSM900. BoniHosoe conpoTusnenme yeunutens coctasnset 50
Owm; cnefoBaTenbHO, BCe KOMMIEKTYHOLLME TakkKe AOMKHbI BbITb paccuuTaHbl Ha BONTHOBOE
conpotusneHue 50 Om. MpumeHeHme koakcuanbHOro kabens ¢ nobbIM [pyriiM BOMHOBBIM
COMPOTMBMEHNEM CO3ACT AOMOMHUTENbBHYIO HArpy3ky Ha PEnuTep M CHU3NT CPOK ero
cnyx0bl.

MoHTax aHTeHH U NpoKnagKa KabenbHbIX Tpacc

BHELLHIOW aHTEHHY KeNnaTemnbHO yCTaHaBNMBaTb TaM, FAe HET kakux-nnbo npensTcTeuil Ans ee
MOHTaXa U HopManbHO! paboTbl. B kauecTBe Onopbl PEKOMEHAYETCS UCMONb30BATL MauTy N

MOHTaXHbIA KDOHLUTENH.



MoOHTaX NaHeNbHOM aHTEHHbI

MoHTax HanpaBneHHOW aHTEeHHbI

lNMpoBepka kayecTBa cOeANHEHUN

% HeoBxonMmo BHUMATENbHO MPOBEPUTL KAYECTBO COBANHEHMIA

o [lpy OTCYTCTBAM COBLMHEHIS C AHTEHHOIA, COMPOTUBIIEHNE MEXIY BHYTPEHHUM
KOHTaKTOM W BHELLHUM LioKoneM pasbema OyaeT 6eckoHeuHo GombLUnM.

o BHyTpeHHsil xuna KoakcuanbHoro kabens fomkHa ObiTb MOACOEAMHEHa K
BHYTPEHHEMY KOHTaKTy pa3bema; BHELLHSS OnreTka — K BHELIHEMY LIOKOMIo.

< [poBepbTe ka4yecTBO COBAMHEHNS B KaXaoM pasbeme. MoacoeanHnTe K penutepy
cornacytoliee YCTPOACTBO, Pa3BeTBUTENb, aHTEHHY W KoaKcuambHbIA kaberb.
3aTsHuTe BCE Pa3beMbl.

o Bce pasbeMbl 3aTAMvBatOT 1 0cNabnsitoT BpYUHYH, 6e3 yeunus.
o [ocne 3aTsxkN pa3beMoB COBAMHEHMS OMKHbI ObITb POBHLIMM, 6€3 U3M6OB 1

[aecopmauui.



MpoBepka paboTocnocoGHOCTU cCoeaMHEHUI

MpoBepbTe KayecTBO BCEX COEAWHEHWUI BHELHEW aHTeHHbI, kabeneid, penuTepaw BHyTPeHHeW
aHTEHHBI.

% Ecnu nocne BKMIOYEHWS YCUNUTENS CUTHaNa Ka4ecTBO MOGUIBHOM CBS3U MNo-
NPEeXHeMy  HeyAOBMNETBOPUTENbLHOE,  MPOBEPbTE  PaBOTOCMOCOGHOCTbL
CUCTEMbI COTMAcHO CriefyoLmMM PEKOMEHAALMSM.

e M3-3a cnaboro curHana, nocTynalLero ¢ BHELIHEN aHTEeHHbI, BbIXOAHOM
curHan penutepa Takke GyOeT HEQOCTAaTOMHO MOLWHbIM. B 3TOM criydvae
crieqyeT U3MEHWTb HanpaBfeHHOCTb aHTEHHbI WU MOMEHSTb MecTo ee
YCTaHOBKM Tak1M 06pasoM, 4TOBbl MHTEHCUBHOCTb MPUHUMAIOLLETO CUrHana
BO3pocna.

o [Mpu HEOBXOAMMOCTM YCTAHOBUTE LOMNONMHUTENbHLIE BHYTPEHHWE @HTEHHbI
Tam, rae NoKpbITe craboe Uim oTCyTCTBYET.

o [MposepbTe paBOTOCMOCOBHOCTL CaMOro penutepa W COOTBETCTBUE
MOLLHOCTM €70 BLIXOAHOTO curHana TpebyeMomy ypoBHIO.

< Ecnu nokpbiTue cnaboe TomnbKo B OTAEMbHBIX 30HAX, BbIMOSHUATE Crieayolmne
pekoMeHgauum.

e [lpoBepbTe MNPaBUNLHOCTb PACMONOXEHUs W YCTAHOBKN BHYTPEHHUX
aHTEHH.

. anI HeobxoaumocTu YCTaHOBUTE AONOJTHUTENbHbIE BHYTPEHHNE aHTEHHbI
Tawm, rae nokpbiTne cnaboe vnu OTCYTCTBYET.

e [lpoBepbTe, He Tpe6yeT NV ANS AaHHON 30HbI NOKPbLITUS MCMOMb30BaHWe
Hal'lpaBJ'IeHHOI;I BHyTpeHHeI7I AHTEHHbI, NMpn HeobxoaumocTu yCTaHOBUTE €€.

YcrtaHoBKa penutepa

PenMTep KPenuTca K CTEHe aHKepamu.
A. ['IpocaepnMTe B CTEHE MOHTaXHbl€ 0TBEPCTUA U BCTaBbTE B HUX aHKEPbI.

B. B O0TBEPCTUA aHKEPOB BCTaBbTE LMNUNBbKK, NPEABAPUTENBHO HAKPYTUB Ha HUX rank
1 0[€B NNOCKWe rpaBepHble Lwaitbbl, nocne Yero 3aBEPHUTE LLINUNbKU B aHKePbI Tak,
4To0bI TE NPO4HO 3aCbVIKCVIPOBaJ'|VICb B CTEHE.

C. TocaguTe Ha LWNWUMbKY PEMUTEP U 3aKPEMHUTE ero.

D. [loacoeanHuTe K COOTBETCTBYIOLMM pa3beMaM PenuTepa aHTeHHble kabenu u
GroK NUTaHKS.

E. Tocne Toro, kak penutep GyaeT 3akpenneH v NOSCOEAMHEH K CUCTEME, BKIOYUTE
€r0 1 NPOBepbTE ero paboTocnocoBHOCTb.



MoacoeanHeHMe KOMNOHEHTOB CUCTEMbI

A.

B.

Mopt BTS — Ans BHeLUHel aHTEHHbI, K HEMY MOACOeAMHseTCS kabenb
BHELUHEI aHTEHHbI.

MopT MS — Ans BHYTPEHHE aHTEHHbI, K HEMY MOLCOeaMHSIETCS kabenb
BHYTPEHHEN aHTEHHbI.

'He3po «DC IN» — ans agantepa nuTaHus.

“— BHeLUHss aHTeHHa

AHTEHHbII kaberb

Mopt MS
Ansi BHYTPEHHEN aHTEHHbI

MopTBTS e
[N BHELLHE aHTEHHbI

Agantep nuTaHus



PyuyHas perynupoBka ycuneHusi KaHanoB penutepa

Y HeKoTopbIX MOAENen penuTepa MMeeTcst yHKLMS PYYHOI PEryNUPOBKMA YCUNEHNS Ha
kaHanax BXOASILEN W Ucxopsilen cBsiau. Takasi HacTpolika MOXeT noTpeGoBaThCs B
3aBUCMMOCTU OT MHTEHCUBHOCTW CUrHana M kayectsa MOKPbITUS Anst [JOCTUXEHMS
onTUManbHbIx pabounx xapakTepucTuk npudopa.

[ins Toro, ytobbl a@fanTMpoBaTb CUCTEMY K YCNOBMSIM MOKPbITUS, M obecneunTtb
GecnepeboiiHyto paboTy, penuTep OcHalleH ABYMsi Griokamu MUKpornepekmiovatenen
ANs PEryNUPOBKY YCUMEHUS Ha KaHanax BXOAsLWeR 1 ucxopsLweid cBsau. [uanasoH
3aTyXaHus Ha kaxagom u3 kaHanos ao 31 ob; war perynuposku — 1 ab.

Ecnu BosHMkna HeobXxoAUMOCTb PYYHO PEryNIMPOBKM YCUMEHUS, CHayana HacTpoiTe
kaHan ucxopsiueit (UL) cBs3K B COOTBETCTBUM C MHTEHCUBHOCTBIO BXOAHOTO CUrHana;
3aTeM HacTpOWTE KaHan BXOASLUEN CBS3W B COOTBETCTBUM C YCUIEHMEM Ha KaHane
(DL). MukponepeknioyaTenn HaxogsTcsi B MONOXKEHUN

«BbIKM.» nepekniounTe HyxHble 43 HUX B nornoxedne «BKIl» pgo poctuxeHns

TpebyeMoil BENMUMHBI 3aTyXaHusl.

WHauKaTopbl, aNeMeHTbl ynpaBneHus 1 NopThbl penuTtepa

ABTOMaTU4ECKNI
KouTponb passsiakm ¢ KOHTPOTb YCUNeHust
MHOMKATOPOM C MHANKATOPOM

WHankauus cTanpapTta
CeTy, B KOTOpOIt paboTaeT
penutep. NSt M3MeHeHs

3HaYeHWs napameTpa
nonb3yiTech KHOMKOI
«Sel».

HasgaHwe komnaHum-

HAOTORMTENA WNK aBTOMaTNYECKON

PErynupoBKI yCUNIEHN

VHAnKauus pexuma py4yHon

KHonka BkroueHus

VHTENNeKTyansHoro YBEMMIeHIe 3HaveHus!
yNpaBreHus ¢ yeunenus
WHOUKATOPOM

(B pexume «AU

WHaovkauns
nuATaHUS

KHonka nepexntoyeHus
aBTomaTiyeckoit (AUTO)
1 pyyHoit (MANU)

EryMpOBKM yCUNIEHNS
perynup y Kanan
BXOAsLLeR vexopsien
CBA3N cBSaN
Yeunenue pabotatoLLei cuctembl MolLHOCTb BbIXOHOTO CUrHana B

Pexvime peanbHOro BpemeHn

YMeHbLUEHWe 3HaYeHNs
ycunenua

BbiIGoOp cTaHaapTa cem



Pel'lVITepr C XKUAKOKpUCTaNNNYeCKUM auncnneem OCHalLleHbl p83H006p63HbIMVI
VHTENNEKTYanbHbIMK beHKLI,VIﬂMVI, TaKUMU, KaK KOHTPOMb Pa3BA3KN aHTEHH, UHOMKaLUMA YPOBHA
BXOZJHOTO W BbIXOAHOMO CUrHana, HAMKaLua cTanpapTa ceTu, B KOTOPO pa60TaeT penutep,
Ppy4Hasa n aBTOMaTU4ecKas perynmpoBka yCUneHua.

Mpu GeapercTBMM B TeYeHUE 1 MUHYTbI AUCNNEN OTKNIOYAETCA aBTOMATUYECKU.

1. «Meldana» — Ha3BaH\e KOMNaHWUM-U3rOTOBATENS.

2. «Power» — KHOMKa BKIIOYEHIS W BbIKNIOYEHWS NMUTAHUS (C UHOUKATOPOM)

3. «Smarty — KHOMKa BKMIOYEHWNS MHTENNEKTYanbHOro pexuma ynpasnexns (C
WHamkaTopom). Ha unntocTpaLum penutep pabotaeT B aBTOMATUYECKOM PEXIME.

4. «M» — kHoMka nepeknioyYeHus mexgy asTomatudeckoin («AUTO») un pyyHom
(«MANU») perynupoBKoii ycuneHus.

5. «Sely — kHonka Bbibopa cTaHAapTa CETU.

Haxmute v ynepxusailTe KHOMKY B TeyeHWe 2 cekyHd, 3aTeM 3ajaiite Tpebyembid cTanmapT
(Hanpumep, «900MHz»), nocne 4ero HacTpoWTe ycureHue (Hanpumep,
«65dB»). 3aTemM CHOBa HaXMUTe U YAEpXKWBalTe KHOMKYy B TeYeHWe 2 CekyHA.
3apaHHble napameTpbl ByayT coxpaHeHb!.

6. «900MHz» — cTaHmapT ceTu, B KOTOPOI penuTep paboTaeT B AaHHbIA MOMEHT. [ins

BbIbOpa Apyroro cTaHAapTa Nonb3ynTech KHOMKOM «Sely.

7. «AUTO» mim «MANU» — pexum peryrvpoBKM YCUNEHWs (aBTomaTnyeckas unm
pyyHasi).

8. «AGC» — (byHKLMS aBTOMATUHECKOrO KOHTPONSA YCUIEHNS.

9. «ISO» — chyHKLMS KOHTPONS Pa3BA3KN MEXAY AHTEHHAMM (C MHAMKATOPOM).

10. «63dB», «68dB» — ycuneHue paboTatoLLeit cucTembl.

11. «0dBmy, «0dBm» — Bbix0HAs MOLLHOCTb paboTatoLLel CUCTEMBI.

12. «UL» 1 «DL» — kaHanbl BXOASALLEN 1 UCXOAsILLEN CBAN.

13. «+» — KHOMKA YBENUYEHWS 3HAYEHWNS YCUNEHUS; «-» — KHOMKA YMeHbLUEHMs
3HaYEHNS yCUMNeHus.

Bo3moxHocTu penutepa

KoHTponb pa3Bsi3ku Mexay aHTeHHamu. [py NepBoM BKIIOYEHUM PEMUTEP aBTOMATUYECKM
06HapykMBAET HanuumMe 3NMEKTPOMArHUTHON pPasBsi3KM MEXOY BHEWHeid M BHYTPEHHeit
aHTeHHamu, YTo obreryaeT HaCcTPOIiKy CUCTEMbI W NO3BONSIET CBOEBPEMEHHO 1 MPABUIBHO
CKOPPEKTUPOBATL B3aUMHOE PACTIONOKEHNE aHTEHH.

WHpvkaums YPOBHA BXOAHOIO U BbIXOAHOrO CUrHana. TouHble 3HaYEHNS MHTEHCUBHOCTY Ha
KaHanax BXOAHOro W BbIXOAHOMO CuUrHana ceasn 0T06pa)KaK)TCF| B eduHMLax MOLLHOCTK (,EIE)
lMpocTas Ans NOHUMaHUs y,El06Haﬂ AN nonb3oBatens UHhopMaLms.

PyyHas perynupoBka ycunenus (PPY). Mo3BonsieT nonb3oBaTensm U3MeHsTb  BENUYUHY
YCUNeHs Ha NtoboM 13 kaHanoB NPOCTbIM HAXaTUEM KHOMOK «+» UMK «-» Ha MepeaHeil naHenn
npubopa. LWar perynuposku 1 b.

ABTomaTnyeckas perynupoBka ycunenus (APY). ®yHkuus OuHaMUYECKOro M3MeEHeHWs



3HayYeHns ycuneHus B guanasoHe 31 ob.

WHTennekTyanbHbIN pexum ynpasnenus (pexum «AUTO»).

Mpu BKMIOYEHHO (PYHKLM NPrBOpP aBTOMATUHECK MEHSET yCUMNeHne B COOTBETCTBUN C
XapaKTepucTUkami paanocurHana. B aTom pexvme (yHKLMS py4HOA PerynmpoBKu yCUneHns
HepocTynHa. CHayana penuTep aBTOMAaTUYECKV CHUXAET YCUNEHNe Ha BEMNYMHY 3aTyXaHus B
avanasoHe 31 Ab. 3aTeM npu aBTOMaTUYECKOM M3MEHEHUM BENUUMHbI yeuneHus Ha 5-10 ob
3aropaeTcs KpacHbI MHAMKATOP ONOBELLIEHINS CUCTEMbI aBTOMATUYECKON PerynnpoBKi; npu
13MeHeHUM BennumnHbl Ha 20-25 ab 3aropaeTcs KpacHbIN MHAMKATOp

CMCTEMbI KOHTPONS Pa3BS3KN MEXY aHTEHHaMK, NOCHe Yero penuTep aBToMaTNyeckm
oTKMtoYaeTes. Yepea 2 MUHyThI Mocne 3Toro Npubop aBTOMATUYECK BKIIOYUTCS CHOBA.

Mpw BKIOYEHHOM (PyHKLIM «Smart» penuTep perynupyeT ycuneHne asTomatuyecku. ins
MepPeKIToYEHIS B PEXVM PYYHOI PETYIIMPOBKN YCUMEHUS HAXXMUTE KHOMKY «Mby.

Ecnm chyHkumst «Smart» oTkmioveHa, Ha aucnnee otobpaxaetcs uiankauus «MANUy; ecrin
BKrtoueHa — «AUTO».

Pexum «MANU» (pyyHas perynupoBka ycuneHus). B aTom pexume nonb3oBatenb MOXET
CaMOCTOSITENbHO HACTpauBaTb BENMUYMHY YCUMEHWUS ANs Kaxdoro kaHana. Mpu  uaMeHeHun
3HayeHus ycunenns Ha 5-10 b 3aropaeTcst KpacHbli MHOWKATOP OMOBELLEHNS CUCTEMbI
aBTOMATMYECKON PErYNMPOBKM; NPY M3MEHeHU BennimnHbl Ha 20— 25 ab 3aropaeTcs kpacHbIii
WHOMKATOp CUCTEMbI KOHTPONS PasBA3kA Mexay aHTeHHamu, Mocne Yero penutep
aBTOMATUYECKM OTKIIOYaETCS. Yepes 2 MUHYTbI Noce 3TOr0 NpUBOp aBTOMATUHECK BKITKOUNTCS
CHOBa.

ABTOMaTM4eckoe OTKNIoueHWe penutepa (pyHkuma «ISO»). Ota yHKUMA uUcnonb3yeTcs
AN BPEMEHHOro MpekpalueHns pasgaun papvocurHana. Korma WMHTEHCUBHOCT BXOAHOTO
CUrHana cHuxaetcst 4o 6e30macHoro 3HayeHusi, BCTPOEHHOE MporpamMmHoe obecneyeHme
aBTOMATWYECKN MepesanycTUT PenuTep W BOCCTAHOBUT BCE €0 napameTpbl Ha MOMEHT
OTKMKOYEHNS. B TO e Bpems, eCriv BXOAHOI CUrHan no- npexHemy OyaeT CRMLLKOM MOLLHBIM 1
Hebe3onacHbIM Ans paboTbl CUCTEMBI, IPOU30IAAET MOMHOE OTKMIoYEHUe Npubopa, MocKombKY B
9TOM Cry4yae ycuneHue curHana He Tpebyetcs.

Koraa HeoGxoaumo perynupoBaTb ycuneHue?

Penutep ocHalleH CUCTEMON OMOBELLEHMS!, KOHTPONUPYIOLLE YPOBEHb YCUIEHUSI BXOAHOMO
curHana. Ecnu BXxogHoi curHan CrvwKoM BENWK, CBETOAMOAHBIA UHOMKATOP CMEHMT LiBeT C
3eMEeHOr0 Ha KpacHblil. JTO MOXET CRy4UTbCS, €CNIU BHELLHSS aHTEHHA OKaXeTcs B 30He
[eliCTBUSI MOLLIHOTO CUrHana coToBoit ceTu (-50 ABM u Bbiwwe) nbo npu nosieneHum addekta
CaMOBO3DYKOEHUS!, KOT[@ YCUMEHHbIN CUrHan BHYTPEHHell aHTeHHbl BO3BpaLAeTCs Ha
BHELLHIOI U LIPKYNUPYeT MEXY HAMK.

[ins BbISBNEHUS NPUYMHBI cpabaTbiBaHNs CUCTEMbI OMOBELLEHUS HEOBXOAUMO OTCOEAMHUTL
BHYTPEHHI0I0 aHTeHHY (kaberbHyto NUHMIO) OT NopTa penutepa. Ecnu nocne  310ro MHAMKaTOp
OCTaHEeTCA KPaCHBIM, 3HQYMUT, B CUCTEMY MOCTyNaeT BXOAHON CUTHAM BbICOKOW MOLYHOCTH C
0a30Boi CTaHLMKW COTOBOM CeTW. B aTOM Cryyae HacToATeNbHO peKoMenpyeTcs 3apatb
3aTyxaHue (ucnonb3osatb atTeHoatop) 5 ab, 10 ab unn 15 gb Ha kaHane ucxogsien cessun
— noka MHAMKATOP CHOBA HE 3aropuTcst 3eneHbIM LBeToM. 3aTeM HeobXoanMo 3aaaTh Takyo
e BENNUMHY 3aTyXaHus Ha kaHane BXOASLLei CBA3N,



Y TOMbKO NOCTIE 3TOFO MOXHO CHOBA MOACOEAMHSITH CEPBUCHYI0 aHTEHHY K MOPTY penuTepa.

PaboTas C MHAWKATOPaMU CUCTEMbI OMOBELLEHWS M HACTpauBasi yCUNeHUe Ha kaHanax,
crenaiTe Heckonbko MpOBGHbIX TenedoHHbIX 3BOHKOB W3 XEnaeMmoit 30HbI MOKPbITUS U
MOCMOTPUTE, MEHSIETCS W MPU 3TOM MHAMKAaLMS. ECu cucTema nokasblBaeT Hanm4me curHana
[0CTaTOYHOI MOLLHOCTM, HO 3BOHKW CPLIBAIOTCA MMM COMPOBOXAAIOTCA MOMeXaMy, 3HauuT,
HeobxoauMo A06aBUTh 3aTyxaHue Ha kaHan Bexoasiueil cesiau. [pu aTom umelite B BUAY: ANS
ONTUMaNbHON PaboTbl CUCTEMbI HEXENATENbHO, YTOBbI PasHULA YCUIIEHUS MEXIY KaHanamu

He npesbilwana 5 ab.

TexHUYeCcKMe XxapaKTePUCTMKM

[aHHble napameTpoB

CraHuus- TenedoH TenedoH — CtaHums

(DL) (U
800 My 791 -821 MIy 832 - 862 MI'y
900 My 925 - 960 MI'y 880 - 915 MI'y
YacToTHbIM AManasoH 1800 MI'y 1805 ~ 1880 MI'y 1710 ~ 1785 MI'y
(onuyoHanbHo) 2100 My 2110 ~2710 My 1920 ~ 1980 MI'y
2600 Mr'y 2620 ~ 2690 Mr'y 2500 ~ 2570 MI'y
BbIxogHas MoLLHOCTb 20+2pBm 15+206m
Ycunexve 70 £2 nb 65206
[nowapb LercTBUs B NOMELLEHUSIX 350 m2
ABTOMATUYECKMIA KOHTPOIb YCUNEHUS 2506
Py4HoM KOHTpOINb yCUneHns 3106
[okasatenb wyma 306
Brok nutanms DC 9B/5A
VicTouHmMK nuTanms ~100-240
MoTpebrsiemas MOLHOCTL 20W
MmnepaHc 50 Om
Tun pasbémos N-Female
abapuTbl kopryca 228*170*65Mm
OxnaxgeHve EcTecTBeHHOe OXnaxaeHme
Bec 3.0kr
Tun ycTaHoBku HacTeHHas ycTaHoBka
3aluuTa OT BHELLHWX haKTOpOB IP30
BnaxHocTb 90%
Paboyas Temnepartypa -20°C~ +55°C




Bnok-cxema npoueanypbl MOHTaXa U YCTaHOBKU

PekxomeHayeTca ucnonb3oBatk 10 M kabens Ans HapyxHoW npoknagku u 5 m kabens ans
BHYTpPEHHe.

BbIGop MecTa ycTaHOBKM

YTNUYHOM aHTEHHbI C
MaKcMMmalnbHbIM YPOBHEM
CHUrHana cotoBOW CeTH

MoHTaX BHELUHE! aHTEHHbI

BbIGop MecTa ycTaHOBKM
penuTepa

Mpoknagka kabenbHbIX Tpace

MoHTaX BHYTpeHHel aHTeHHbI
1 NOAKNIoYEHMe K penutepy

MopknioueHne 0GopyaoBaHUs
K 3neKTpoceTn

.I‘I‘I.I‘

c"::gulitg" LES 1) OTperyMpyifTe HaNPaBAEHHOCTb BHELLHEH

MOLLUHOCTbIO > QAHTEHHbI.
:65/-75 nbwm 2) OTperynupyiite NosoXKeH e BHyTPEHHel
AHTEHHbI U/ YCTaHOBUTE AONO/NIHUTE/NIbHYIO.
3) OTperynupyiite ycuneHue Ha KaHanax.
4) OTperynmpyiTe BbIXOAHYH MOLLHOCTb

PesynbTar
YAOBNETBOPUTENLHbIN

3aBepuenue
pabotbi




Mowuck n ycTpaHeHne HencnpaBHOCTEN
Mocne ycTaHOBKMU U Hanagku o60pyaoBaHUA CUrHan no-npexHeMy OTCYTCTBYeT.

Pewwenve:

PN E N =

MpoBepbTe, NOAKMIOYEH N PENNTEp K aNEeKTPOCceTH 1 paboTaeT i afanTep NUTaHus.

MpoBepbTe Ka4ecTBo PasbEMOB W HAAEXKHOCTb MOACOEANHEHNS BHELLHEN aHTEHHbI K PenuTepy.
MpoBepbTe Ka4eCcTBO U HAEKHOCTb NOLACOEANHEHNS KaBenbHbIX MUHIA.

lMpoBepbTe, 4OCTATO4HA MW MOLLHOCTb CUTHamNa COTOBON CETH.

MpoBepbTe NPaBUIBLHOCTb YCTAHOBKM 1 MOHTaX@ aHTEHHbI.

lpoBepbTe KaYeCTBO Pa3bEMOB W HAEKHOCTb MOACOEANHEHINS BHYTPEHHEN aHTEHHBI K penuTepy.
MpoBepbTe, COBMECTUMA N BbIBpaHHas Mapka kabens ¢ 06opyfoBaHMeM CUCTEMbI.

MpoBepbTe COBMECTUMOCTb YCTAHOBMEHHbBIX @HTEHH C YaCTOTHBIM [jUana3oHoM penuTepa

BGJ‘II/ISI/I rpaHuny 30HbI NOKPbLITUA CUrHa”n CrIMLLKOM cnabbIin.

PelueHve:

1.

o2l e A

IpoBepbTE MOLLHOCTL CUrHANa COTOBOI CETU U NPaBUMbHOCTb YCTAHOBKW M MOHTaXa BHELLHEN
aHTEHHbI.

lMpoBepbTe CTeneHb YCUNEeHUs CUrHana penuTepom.

[poBepbTe KaYeCTBO M HAZEXHOCTb BCEX COBANHEHUI.

[ToMeHsiTe MECTONOMNOXEHWE BHELLHEN Ui BHYTPEHHEN aHTEHHbI.

MpoBepbTe, COBMECTUMA N BbIbpaHHas Mapka kabensi ¢ 060pyLoBaHNEM CUCTEMBI.
YCTaHOBUTE [AOMONHUTENBbHbIE BHYTPEHHNE aHTEHHbI.

HeyCTOﬁ‘-IMBbIﬁ CUrHan nocrne BKIK4YeHUs penutepa.

PelweHue:

1.

MpoBepbTe, He PacnonoXeHb NN BHELUHSS 1 BHYTPEHHAS aHTEHHbI CILLKOM Bnn3ko Apyr K Apyry.

lpoBepbTe COCTOSHME NHANKATOPOB CUCTEMbI aBAPUIAHOTO OMOBELLIEHNS: MPY HOPManbHoi paboTe
060pyA0BaHUS OHIN [OIMKHbBI CBETUTLCS 3€MIEHbIM LIBETOM.

MpoBepbTe YCTOMYMBOCTL CUTHANA C BHELUHEN aHTEHHbI.

MpoBepbTe BCe COEANHERNS W NPW HEOBXOANMOCTI NEPENOAKIIOYNTE KOMMOHEHTLI CUCTEMBI APYT K
Apyry.

WHpauKaTop NUTaHUA CBETUTCS CIIULLKOM SIPKO.

Pelenue:

1.
2.
3.

MpoBepbTe, COOTBETCTBYIOT W XapaKTEPUCTUKI AMEKTPOCETU yKka3aHHbIM Ha afanTepe nuTaHus.
[poBepbTe NPaBUNLHOCTb NOAKIHYEHIS afanTepa NUTaHUs K 060pyaoBaHuIo.

lpoBepbTe MCTpaBHOCTL afanTepa nUTaHmus. C NOMOLLbH TECTEPa U3MEPLTE HAMPSHKEHNE Ha
BbIXOZ€ aganTepa 1 ybeanTech B TOM, YTO OHO COOTBETCTBYET XapaKTEpPUCTMKaM, YKa3aHHbIM Ha
camom 6noke.



WU30obpaskeHne

Cepua ML-R ML-R1 ML-R2
OpHoAManasoHHbIi - - -
[iByxaManasoHHbIn - - 23 pbm
TpéxananasoHHbIi 20 pbm 20 gbm 23 gbm

YeTblpexananasoHHbIi - - -
Pasmep(J*LLI*B) 130*98*16mMm 178*253*59 mm 228*170%67 mm
Bec 1,2 kr 2,4 kr 3 Kr
WU3obpaskeHne

Cepus ML-R3 ML-R4 ML-R5 Lindposoii penutep
OpHoAMaNasoHHbli - - - -
[lByxaranasoHHbIi - - -
TpéxananasoHHbIN 27 pbm 33 gbm 40 gbm 23 /25 /27 pbm

YeTblpexananasoHHbI 27 pbm 33 gbm - -

Pasmep(J*LLI*B)

439-268-58 mm

439-268-58 mm

500*440%235 mm

362*265*115 mm

Bec

8,5 Kr

8,5 Kr

45 kr

9,6 Kr




FAPAHTUWAHBIN TANOH

CBepeHus o ToBape:

ApTukyn:

HanmeHoBaHve ToBapa: Ycunutenb COTOBOrO CUrHana

CepuitHblit Homep:

Ceeaenus o MNpoaasue:
HaumeHoBaHue opraHusauum:

Appec:

TenedoH:

MonHbIi TexcT MONOXEHNS! 0 rapaHTUitHOM obcryxvBaHm npeAcTaBnex
Ha HTEepHeT-cTpaHuue: https://meldana.com/help/warranty

CpOK rapaHTum — 12 mecsiLeB ¢ MOMeHTa NOKYNKu1 TOBapa.

C ycnogusaMU eapaHmuu 03HaKOMITEH U coeriaceH, moeap nomy4urn,
npemeH3ut7 N0 KOMNIekKmHOCMuU U 8HeWHeMy eudy He umero.

/

(nodnuce nokynamensi) (nodnuce npodasua) M.I1.

[ata nokynku: 202_ 1.
BHumanue!
[apaHTUIAHbIN TaNoH AENCTBUTENEH TONLKO NPY HanuuMK nevaTtei npoaaBual Aapec cepBUCHOTO LieHTpa
000 «MEJINAHA»
620050, r. ExatepuHbypr, nep. MpoxoaHoi, c1p. 1, oduc 11


https://meldana.com/help/warranty

MNARAS
MenpaHa

KomnaHnwnsa «MengaHa»
Ten.: 8-800 775-65-96
sale@meldana.com
www.meldana.com


mailto:sale@meldana.com
http://www.meldana.com/
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