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BBoagHas yacTtb

BHMMaTeNbHO NpoYNTaTE AaHHOE PYKOBO/CTBO Nepes yCTaHOBKOM
NN 06CNy>XMBaHNEM PENUTEPOB.

B pykoBoACTBE OMnMMCaHbl YCTaHOBKA, BBOA B dKCNJyaTauuio u
obcnyxxmnBaHme penuTepoB YacTOTHOrO AnanasoHa 204bm-3046M.
NHpopMaunsa, coaepxallascs pykoBoACTBe, MOXET ObITb M3MEHeHa
6e3 npeaBapuTenbHOro yseaomneHus. lNMpeanoxeHnsa no yayylweHuo
pyKOBOACTBa NPUBETCTBYOTCA.

1. MpepynpexxpaeHme o cobnroaeHnmn TeXHUKN 6e30nacHOCTHU
[Tonb3oBaTeNb AO/KEH CNEA0BATb YKa3aHMUAM HUXKE:

= PenuTtep AO/KEH COOTBETCTBOBATb TPebOBaAHMSAM CUCTEMDI
B 3aBMCMMOCTU OT UCMOJSb3yeMoro o6opynoBaHus.
ObecneybTe YyCTOMUYMBYHO YCTAHOBKY U MOJITHME3ALLUTY.

= HanpsxeHue 6510Kka NUTaHUS penuTtepa A0XKHO
cooTBeTCcTBOBaTb TpeboBaHmaM 6e3onacHocTu. Jliobble
OENCTBMSA A0MKHbI MPON3BOAMTBLCS TONBKO CheumnasncTom
M TONbKO nocne obecrtoumBaHus yCTpPOMCTBA.

= 3anpeLlaeTcs caMoCTosATeNbHO pa3bupaTb, 06CcnyxunBaTb U
NepeHOCUTb YCTPOWCTBO BO uU3bexaHne ero noBpexaeHus
N NOpaxeHus nosib3oBaTtesns 3/IEKTPUYECKUM TOKOM.

« 3anpeuwaetcs pa3bupaTb penutep, NpMKacaTbCa K ero
MOAYNAM U KOMMOHEHTAM 3/IEKTPOHUKN. He HapywaTb
3N1eKTPOCTAaTUYECKYIO 3aLuTy!

« [lepxaTb B OTAANIEHMM OT UCTOYHUKOB Tenna, T.K. penutep
n3ny4daeT Tenno B npouecce paboTbl. He HakpbiBaTb
ycunuTenb YeM-nmb60 MelaowmnM ecTeCTBEHHOMY
TennooTsoAy.



2. 3HaAKOMCTBO

LLinpokoavanasoHHbii penutep (20abmM, 23abMm, 25406m, 2746wM,
304bM) aBnseTcsa ngeanbHbIM pelleHeM A5 yaydlleHus npmeMa
COTOBOI0O CUrHasna B aoMe, ouce, TOProBom LeHTpPe, NOA3EMHOM
napkuHre, pectopaHe. 30Ha MOKPbITUSA OAHOrO penuTepa cocTasnseT
50-4500M2.

PennTep ocHalweH CUCTEMON py4YHOWN perynnpoBkn ycunexHus (PPY),
YTO MO3BOJISIET UHXXEHEPY U3MEHATb KO3IPDULNEHT YCUTEHNS
YCTPOWMCTBA BPYUYHYIO AN NOJIyYEeHMS Haunydero nokpoitns 6es
CO34aHNS NOMeX B CETU.

B penntep BCTpoeHa cxeMa 0bHapyxeHus konebaHuit curHana ans
aBTOMaTUYECKOW peryinpoBKn ycuneHus, ytobbl nsbexaTtb nomex B
COTOBOI CE€TU N nopaepxaTb He06X04NMbIN YPOBEHb BbIXOAHOIO
curHana. NHamkaTtop 6e3onacHOCTU Ha poOHTaNIbHOW NaHenu
M3MEHMUT LBET C 3€/IEHOr0 Ha KpacHbIi, eciin cucTeMa obHapyXuT
CunbHble KoniebaHusa cMrHana nnm BXogHowm curHan 6yaert CnmuwKkoMm
cnabbin.

Penntep Takxe ocHaweH cuctemon NetworkSafe, koTopas
aBTOMATMUYECKWN OTKJIIOYAET penuTep A5 3almTbl COTOBOW CETU B
cny4yae, ecnu He 6blia NponsBeaeHa perynmpoBka ANns YCTPaHeHuUs
npobnembl, OTpa)KeHHOW Ha MH(POPMaLMOHHOM NaHenu penuTtepa.
Y6eauTtecb, 4TO Ha MHMOPMALMOHHOW MaHenn penutepa ropuTt
3eNeHblt CUrHan — B 3TOM cniydyae obecneumBaeTcs onTMManbHas
Npon3BOANTENBHOCTb CUCTEMbI.

3. XapaKTepuCTUKU CUCTEMbI

3.1.0co6eHHOCTH

e Obtekaemasn dopma.

e Lnpokuin YacTOTHbIM AnanasoH penuTtepa,
NnoAAEP>XUBAOLWMA BCEX OMepaTopoB.
Bbicokoe KauecTBO KOMNOHEHTOB COOPKMU.
PyuHasi perynmpoBKa yCuUieHus.
ABTOMaTM4YecKas peryanpoBka ycuneHuns obecneuymsaer
CTabuibHOE NOKPbLITUE U MUHUMU3UPYET NMOMEXMU B CETH.



e @OYyHKUMA aBTOMaTU4eCKOro BbIK/IHOUYEHUS,
npeaoTBpallaoLlasl HeraTMBHOE BO34ENCTBUE Ha
MO6UIBbHYIO CeTb.

3.2.BHewHut BUA penutepa
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4. CTpyKTypHas cxeMma v npuHumn pa6orbl

204bm, 23abMm, 2506M, 2706M, 304BbM penntep — A4BYCTOPOHHUN
ycunutens. Penutep nonydyaet curHan ot 6a3oBon cTaHUMKM COTOBOIO
onepaTopa 4yepes AOHOPHY aHTeHHY. ocne oH
npeobpa3oBbiBaeTCA C NOMOLLbLIO BCTPOEHHOIO Aunsiekcepa u
YacToTHOro npeobpasoBaTens. 3aTeM CUrHaN YCUINBAETCS C
nomowbio MUY n npeaBapuTenbHOro ycuautens n naet Ha
CepBUCHble aHTEHHbI B NOMELLEHNSAX, YTObbl yay4LlnTb YPOBEHb
curHasna ans MobunbHbiX TenedoHOoB.

Ncxopswmid curHan ot MobuibHOro yCTponcTBa, HaXoAsLWerocs B
30He MOKPbITUS, MPUHUMAETCSA CEPBUCHOM aHTEHHOM, MPOXOANT
yepes AunseKcep 1 YacToTHbIM npeobpa3oBaTenb, YCUMNMBAETCS C
nomoubio MUY n npeaBapuTenbHO yCcuauTensa n yepes AOHOPHYIO
aHTeHHY naet Ao 6a3oBoM CTaHUMM.
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5. Cucrema penutepa

Honopan anrenns

Ceponcnss surenns

e

MoTox AgHHEx

e [loHOpHasA aHTEHHa
o PekoMeHAyeTCS BHELWHAS aHTeHHa «BOIHOBOW KaHan»
Anana3soHa7-15ab6
o Ha3sHauyeHne aHTeHHbI: NPUHMMaTb CUrHanbl OT
6a30BOI CTaHUMM COTOBOroO orepatopa v oTApaB/SaTb
X Ha penuTep, COeAMHEHHbIN C aHTEHHOW Kabenem
(KayecTBO NpueMa curHana BaMsieT Ha KayecTBo
NOKPbITUS CEPBUCHOM aHTeHHOI). Takxe AoHOpHas
aHTeHHa OoTnpaBNseT CUrHasbl OT penuTepa Ha
6a30Byt0 CTaHUMIO.
e CepBUCHas aHTEeHHa



o PekomeHayeTcsi BCceHanpassieHHas (KpyroBoW
AvarpamMmmbl HanpaBAEHHOCTN) aHTeHHa 346 unun
aHTeHHa naHenbHoro Tmna 7-9ab. LWWUTbipeBast aHTeHHA
Takke noaxoaut ans 10a4b penuTtepa, HO CTOUT
YUUTbIBaTb OrPaHUYEHHOCTb 30Hbl MOKPbITUS.

o AHTEHHbl KpYyroBol AnarpaMmbl HanpaBleHHOCTHU
cnepyeT yCTaHaBNMBaTb B LLeHTPe NoMeLleHuns (3Taxa)
paBHOyAaneHHO OT NpPenAaTCTBUI MO BCEM
HanpasneHnaM. CnegyeT UCNoNb30BaThb
HanpasJ/ieHHble aHTEHHbI NaHeNbHOro Tuna B
NOMeLLEeHMAX O4YEeBUAHO BbITSHYTOM NNaHUPOBKU
(Kopuaop, ONMHHbBIN NMepexos Mexay 4acTsMu 34aHuns,
TYHHEnNb)

e Kabenn

KoakcuanbHble kabenn LMR 300, LMR400, 5D-FB, 8D-FB, B
HEKOTOpbIX ciy4Yasx duaepHblii kabenb 1/2".

e [lenutenu v HanpasJieHHble OTBETBUTESIN

B cnyyae cnoxHov nnaHupoBKKU 34aHUS U/UNU TOSICTbIX CTEH
OEenuUTeNn N HanpaBJ/ieHHbIe OTBETBUTENWU A0/XKHbI
NCMNOMb30BaTbCA AN YMEHbLUEHUS NOTEPU CUTHANa, KOTOPbI
6yneTt pacnpeneneH Ha 6onbllee YNCIO CEPBUCHbBIX @aHTEHH,
MOKPbIBAKOLLMX BCIO TEPPUTOPUIO.

6. TexHuuyeckan cneumdmkayumna
6.1.PY-cneuncpukaums



AneKTpoTexHn4yeckme

XapaKTEPUCTUKMU

YacToTHbIN DCS 1800

AnanasoH LTE1800
UMTS 2100
LTE 2100

KoaddumumneHT ycuneHuns

MakcumanbHas I'IOTpeﬁﬂﬂeMaﬂ
MOLHOCTb

MakcumanbHas BbIXoAHas
MOLHOCTb

WnpurHa amanasoHa (-34b)
PPY

ABTOMaTM4YecKas perynpoBKa
yCcuUneHus

Mobo4Hoe 9 klMy~1 klu
n3nyyeHue
1Mmuy~12.75
Mmu

KoaddpunumeHT wyma
KoaddurumnmeHT cTtosauen BOSHbI
3apaepxka

CpenHee BpeMs Mexay
OTKasamu

U/L D/L
1710 ~ 1785 | 1805 ~
MIy 1880 MI'y
1920 ~ 1980 | 2110 ~
My, 2170 Ml'uy
=75 nb =80 1B
<18W
220aBMm =271BMm

LLlnpokoavanasoHHbI
=231a6 / 146 war

=15ab, aBTOMaTnyeckoe
OTKMtoYeHune nocne 1546
(onumoHasnbHO)

=-36abmM @ 3 kly,
=-30abM @ 3 kly

=1.5Mc

50000 yacos

6.2.KOHCTpYKLMOHHasA cneuyncdpukaums

Ne HawnmeHoBaHune

Cneuundukauyms



1 | CteneHb 3aWwuThl IP40

2 | Tun oxnaxaeHus EcTtectBeHHOE oxnaxaeHue

6.3.YcnoBuA OKpy>xalLulen cpeabl

Ne HaumeHoBaHune Cneumndunkaumns

1 | Pabouasd oT -25°C po +55°C
TemnepaTtypa

2 | Temnepatypa oT -40°C po +80°C
XpaHeHus

3 | BnaxHocTtb oT 5% n0 85%

6.4.TpeboBaHuna kK apanTepam

Ne | HammeHoBaHune MuHnmMym | CpepHee Makcumym

3Ha4yeHue

1 | AnanasoH 90 B 220 B 264 B
BXOAHOIro
HanpsiXXeHuns

2 | Avwana3oH 47 Tu 50Ty 63 Iy
BbIXOAHOIO
HanpsXxXeHus

7. YcTaHoOBKa



PennTep Mcnonb3yeTcs AN NOKPbITUS BHYTPEHHUX MOMELLEHUNA.
BnaxxHocTb 1 TeMnepaTypa BAUSAIOT Ha HAaAEXHOCTb paboThbl
yCcTpoicTBa. Mpu ycTaHOBKe cneayeT yuYnTbiBaTb Takne haKTopbl Kak
TeMmnepaTypa, BNaXxHOCTb, Mbi/ib, PaAUONOMEXM, HapYLUEHWE
HOpManbHOro TEMJI00TBOAA.

7.1.TpeboBaHMA K pacnoJjioXXKeHUKo yCTPOUCTBa

e PekomMeHayeTCcs ycTaHaBnMBaTb penuTep B MPOXJagHOM
CYXOM N XOPOLIO BEHTUINPYEMOM MOMELLEHUN, HE
noaBEpP)XEHHOM BO3AENCTBUIO 3PO3MOHHbIX Fa30B M AbiMa.
Nnn Ha cTeHe, Ha KOTOPOK BO3MOXHa XOpoLlas BEHTUASLUMS,
3allMTa OT COSTHEYUHbIX Iy4Yein n Bnaru.

e BbicoTa ycTaHOBKM He AonXHa NpensiTCTBOBaTb NOABEAEHMNIO
kabens, oTBogy Tensia, 06CyXXMBaAHMIO M 3alnTe YCTPOMCTBA.

e Heobxoamma BO3MOXHOCTb obecnevyeHus yCcTpoicTBa
NMUTAHNEM OT /1EKTPUYECKON CeTH.

e B 3paHMM HE06X0AMM MOSTHNMEOTBOA.

7.2.TpeboBaHMA K NUTAHUIO YCTPOMCTBA
CeTb NepeMeHHOro Toka ¢ napametrpamu 90-264B / 50+5y,

7.3.IHCTpYMEHTbI A1 YCTaHOBKMU

Ne Ha3zBaHue XapakTte Konunuyecrtso AdonosHnTesNIbHO
pUCTHKa
1 PacnopHbIi M5*24 6 CraHpgapTHoOe
6ont KOMMeKTyLee
2 Hape3Hoii M3*27 4 CraHpgapTHoe
BUHT KOMMeKTyLee
3 KpoHLwTeinH 1 CraHpapTHoe
KOMIJIEKTYOLLLEE
4 | NepdopaTtop 1 ObopyaoBaHue
MHXeHepa
5 | byp M3 1 O6opyanosaHue

MHXeHepa



7.4.YCTaHOBKAa AOHOPHOW aHTEHHbI

OCHOBHOM yHKUMEN pennTepa SABMSETCS ycuieHmne cnabbix
paguocurHanos. O6wmi npnHumn: BxogHas MOLWHOCTb
+YcuneHne = BbIxogHas MOWHOCTb. MOWHOCTb CUrHana,
NPUHMMAEMOro AOHOPHOM @aHTEHHOMN, HAaNPSAMYO BNUSIET Ha
MOLLHOCTb CUIHana CEPBUCHbIX aHTEHH, MO3TOMY KpaiHe
Ba)XHO BbIbpaTb NpaBuU/ibHOE MECTO ANt JOHOPHOM aHTEHHbI.

e T[poBepka curHana, noJiy4aemMoro AOHOPHOW aHTEHHOM, C
noMouwbo MO6unbHoro tenecgoHa

O

BbibepmTe HaMBbICLLYIO TOUYKY 34aHUS ANS YCTAaHOBKMU
AOHOPHOWN aHTEHHbI, €C/IN 34aHMNE HUXKE CEeMU dTaxewn.
Ecnv 3maHme Bbille ceMu 3Taxel, To Bbibepute MecTo ans
YCTQHOBKW LOHOPHOM aHTEHHbl Hanogobune 6ankoHa uau
naathopMbl, KOTOPOE HAXOAUTCA Ha BbICOTE HUXE CEMMU
aTaxen.

Monocka, otobpaxatLwas KayecTtso CBA3KN B TenedoHe,
AOKHA 6bITb MOMHOCTBIO 3aMNo/IHEHA B MeCTe KpereHus
AOHOPHOW aHTEHHbI.

TenedoHHbIN 3BOHOK U Nepegada AaHHbIX yepe3 TenedoH
AOJIKHbI 6bITb CTabUNbHBIMK B TEYEHUE TPEXKPATHOIO
TEeCTMPOBaHMS B MeCTe YCTaHOBKW AOHOPHOM aHTEHHDbI.

Ha nsobpaxxeHun Hmxe npMBeaeH NpuMMep NpoBepKU
KayecTBa CcMrHana Ha Kpblwe 3aaHmnsa. O6xoas Kpbiwy Mo
nyHkTam A-EBbibepute Hanbonee noaxoasiiee MecTo ans
YCTaHOBKW AOHOPHOM @HTEHHbI.



Bbl6op HanpaB/ieHUA YCTaHOBKW JOHOPHOW aHTEHHbI

O

[loHopHas aHTeHHa Ao/1XKHa ObITb HanpaB/ieHa B CTOPOHY
6a30BOM CTaHUMK COTOBOro onepaTtopa. Kauectso curHana
béyaet nydwe, ecnm 6a3oBas cTaHums byaeTt B NpsiMon
BMANMMOCTM OT @HTEHHbI.

BbibupaliTe NpoTMBOMNONOXHbIE HAaNpaB/ieHNs ans
OOHOPHOW M CEPBUCHOI aHTEHH NpU UX yCTaHoBKe. Ecnn
HanpaB/eHNsl aHTEHH COBMNAAalT, TO YCTAHOBKA AOJIKHA
NpPOM3BOAUTLCS TOJIbKO NOC/E MPOBEPKU KayecTBa
CUrHana v UCKYEHUS ABNEHNSI CaMOBO36YyXaeHUs
CUCTEMbl BCNEACTBME HeHaasexallen 3/1eKTpOMarHMTHOM
pa3BA3KWM @aHTEHH.

Ecnn HabniopaeTca HeHaanexallee KadyecTBo CMrHana uam
CBS13X, TO HE06X0AMMO U3MEHUTb HanpaBieHWe AOHOPHOM
QHTEHHbI UM €e MeCTO YCTaHOBKW AN NoNyyYeHus
nydliero KavecTea.

LLinpokoananasoHHbIN penuTep NoaaepXXmBaeT BCex
COTOBbIX onepaTopoB. OTPeryanpymnTe JOHOPHYIO aHTEHHY
TakK, Ytobbl MMeTb paBHOLIEHHOE KaYeCcTBO CBSA3M CO BCEMU
COTOBbIMM OMepaTopamu.

YcTaHOBKA AOHOPHOM aHTEeHHbl. Ocobble ykazaHus



o 3anpellaeTcs ycTaHaB/MBaTb AOHOPHYIO @aHTEHHY B
OOXO/INBbIN AEeHb C FPO30W.

o CnepynTte MHCTPYKUMSM NMPU YCTAaHOBKE AOHOPHOWN
aHTEHHbI.

o Pa3beMbl LOHOPHOW @HTEHHbI U NOAXOASILLNE K HUM
kabenn foMKHbI 6bITb TMAPOM30SINPOBAHbI.

o Bo nsbexaHne nomex AOHOpHas aHTeHHa AoMXHa 6bITb
yAaneHa OT MeTalIMdeCcKux usgenunii, BbICOKOBOJIbTHbIX
NpoBOAOB, APYIMX @HTEHH U BbICOKOBOJIbTHbIX
TpaHchopMaTopoB.

o Penutep — ABYCTOPOHHWUI yCUNUTENb CUrHana, oss
KOpPEKTHOM paboTbl KOTOPOro Heob6xoaAnMMo nsberaTb
SIBIeHMS1 CaMOBO36Yy>XAEeHNA CUCTEMbI, KOrAa CUrHan oT
CEepBUCHOWM aHTEHHbI yJ1aBIMBAETCS LOHOPHOM aHTEHHON,
YCUINBAETCS U BHOBb MOAAETCS Ha CEPBUCHYIO,
UMPKYNnpyst TakmMm obpasoM no kpyry. Penutep pabortaer
KOPPEKTHO, TOJIbKO €C/In Ha MH(OPMALMOHHON NaHenn
ropuT 3efeHblt CBeToaMoa.

o MwuHuManbHoOe paccTossHMe Mexay AOHOPHOW U CEPBUCHOWN
aHTEeHHOM — 10 MeTpoB, yunTbIBas UX NMPOTUBOMOJIOXHYH
HanpaB/IeHHOCTb.

Ha unnioctpaumm HMxXe nokasaHo, Kak ycunutenb npeobpasyeTr
CUrHas, noslyyYeHHbln oT 6a30BOI CTaHUMK, N OTNpPaABASET Ha
CepBMUCHYO aHTeHHY. Ecnu pacctossHne mexay AOHOPHOM n
CepBMCHOWM aHTEHHOW MeHblUe YKa3aHHOro, T0 YCUIEHHbIN CUrHan
6yAeT YaCcTMYHO YXOAUTb Ha AOHOPHYH aHTEHHY, Bbi3biBas
camMoB036yxaeHne CUCTEMbl. DTO NPMBOAUT K YMEHbLLUEHMWIO 30HbI
NOKPbITUS U YXYALWEHMIO KaYeCcTBa CBS3N U MOXET MPUBECTU K
CO3aHMI0 MOMEX B MOBUIBHOWM CETU, Ha YTO He3aMeaNUTENbHO
OTpearnpyltT COTOBblE OnepaTopbl.

Ecnu caMmoB036YyXXAEHNSA CUCTEMbI HEBO3MOXHO M36€XaTb 3a CYET
YBE/IMYEHUS PaCcCTOSAHUSA MeXAy aHTeHHaMu, TO U30JIMPOBaHUS
MOXHO A06UTbCS 3KpaHUPOBAHNEM CTPOUTENTbHBIMU KOHCTPYKLMUSAMM.
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e YcTaHOBKAa aHTEHHbl NaHEe/IbHOIO TUMa B KayecTBe
AOHOPHOM




YcTaHOBKA aHTEHHbl « BOJIHOBOW KaHal>» B KauecTBe
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e Tpe6oBaHua cucremol GSM/DCS

O

MNMonHas BXoAHAst MOWHOCTb A0/XHa ObiTb B paloHe -
50aBM, MMHMManbHasa fomkHa npesbiwaTb -8046M.
MNMocne Tpex-naTMKpaTHON NPOBEPKN COeANHEHUNS
KayecTBO CBA3W AO0/HKHO 6biTb YA0OBIETBOPUTENbHbBIM B
TeyeHne 95% Bcero BpeMeHu. [JoXKHO OTCYTCTBOBATb
siBJleHMe XaHaoBepa.

Begywwun LWWKY gonxeH 6biTb +646M OTHOCUTENBHO
cneaywouiero Bo nsbexaHme obpbiBa CBA3MN.

e TpeboBaHusa cucremot WCDMA

o

MonHasa BxoAHas MOLWHOCTb A4O/KHA 6bITb B panioHe -55~-
60aBbM, MMHMManbHaa fomkHa npesbiwaTtb -9046M.

MNocne Tpex-naTMKpaTHON NPOBEPKN COeANHEHUNS
OTHOLUEHWEe CUrHas/WyM AO/MKHO 6biThb Bbiwe -74BM.
[oMmKHO OTCYTCTBOBaTb SIBJIEHME X3HAOBEpaA.

7.5.Yknapgka kabensa n céopka coeamHeHunn

O6palwalite BHMMaHMe Ha crneumdmkaunto kabenen n
6e3onacHbIf paanyc KpmBuU3Hbl. N3rnbarte kabenm oCTopoXxHO!
N3berainte nospexaeHnsa onneTku!

AKKypaTHO yKnagbiBanTe kabenn B kabenbHble KPOHLTENHbI.



e CoxpaHanTe bopMy ropmsoHTanbHOro kabens, nogaepxxmeas ero
yepes kaxgble 1-1,5 meTpa. N3berante npoBucaHms
BepTMKanbHOro kabens nog cob6CTBeHHbIM BECOM, NoaaepXupas
ero yepes kaxable 2-3 MeTpa.

e CnaboTouHble kabenn AOMKHbI HAXOAUTLCA OTAENBbHO OT
CunoBbIX. B cnyyae nx nomeweHns B ognH KabenbHbIX
KPOHLUTENH OHM AO0NXKHbI H6blTb Ka4eCTBEHHO M30/IMPOBaHbI.

e CoeanHUTe BCe pa3beMbl CUCTEMbI. BHewHne coeanHeHns
OO/MKHbI 6bITb TMAPON30/INPOBAHbI.

e (Ob6ecneubTe MOAHME3AWNTY. M3berante gecdopMaumm aHTEHHOIO
dugepa!

e YKasaHusa K NpoTSarMBaHmio cnaboTouHbIX KOaKCManbHbIX Kabenen
o CoxpaHsainTe oAMHAKOBYO OCTAaTOYHYIO ANMHY Kabenen ans

KOPPEKTHOr0 NOAK/IIOYEHUS.

o [MpownsBoauTte nobble 4ENCTBUA C OMJETKON, NPUMEHSS
COpa3MepHYyto cuny.

o CaapuTe Xunbl, NCNONb3Yys AOCTAaTOYHOE KOMMYECTBO NPUMNOs
n nsberas wnaka.

o Wcnonb3yinTe AOCTAaTOYHOE KOMYECTBO TEPMOYCAA0YHOr0
MaTepuana Ha KoHuax kabenei.

o 3awuTtuTe KoHUbl kabenen oT Bnarn un celpoctn. Ncnonbsyiite
rMMAPOU30NALMOHHYIO Haknaaky ansa obecneyeHus
rMMAPOU30NALMN OTKPbITbIM KOHUAM Kabens. O6pexbTe KoHel,
kabenb, ecnn OH NoaBeprcs BO3AENCTBUIO Baru.

8. YcTaHOBKAa CEpBUCHOM aHTEHHbI

Moaxoaswme aHTEeHHbI BbIOUPAloTCA B OTAENbHOCTM AN KaXO0ro cry4ast.
B cucteme ¢ penutepom 220465m MoxXeT ncnonb3oBaTbcs 6Gonee ogHoM
aHTeHHbI. K penutepy 230abm MoxeT GbITh ycTaHoBeHO 6onee 10
CEPBMCHbIX aHTEHH. Bbl MOXeTe cBA3aTbCA C HaMM 4118 yTOYHEHUS

Hanbonee NoAxoAsdLLEero peLeH1s Ballero cny4yas.

8.1.YcTaHoOBKa penutepa



e [lMowaroBana yctaHoOBKa

PennTtep fo/mKeH yCTaHaBAMBATbLCS TO/IbKO BHYTPU NOMeLLeHUS.

1) NoacoeanHute K penutepy 610K NUTaHUA 1 Kabenu.

2) Y6eanTech, UTO penuTep YCTaHOBMIEH HAAEXHO M Ha
(pOHTaANbLHOM NAHENN ropuT 3eNeHbIn MHANKATOP.
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e OnucaHue pa3beMoOB penuTepa

1) BHewHwui pasbem coeanHsaeTcss kabenem c AOHOPHOM aHTEHHOM

2) BHyTpeHHMI pa3beM coeaunHseTcs kabeneMm C cepBMCHOM
AHTEHHOW

3) Pa3beM nuTaHus coeamHseTcsa ¢ 6/10KOM NUTaHUS

e Bbl6Op KOMMJIEKTYHOLNUX CUCTEMbDI

Mpwn BbibOpe KOMMNIEKTYOLWNX obpallaiTe BHUMaHMe Ha Takne
napamMeTpbl KaK YacToTa W NOAHOe conpoTuBeHune. Bce
KOMMAEeKTYIoLWNe AOMKHbI COOTBETCTBOBAThL YacToTaM penuTepa.
Hanpumep, ecnu penutep CooTBeTCTBYET cTaHaapTy GSM900, To Bce
KOMMAEKTYLWMe OKHbI COOTBETCTBOBATL CTaHAapTy GSM900.
Ecnun nonHoe conpoTtusneHne penmtepa 500M, To BCe



KOMMEKTYOLWME CUCTEMbI AOSIKHbI EMY COOTBETCTBOBATb.
Mcnonb3oBaHMe paaMo4acToTHOro KoakcmasnbHOro kabens c
HOMWHAaNbHbIM BOJTHOBbLIM COMPOTUBAEHUEM OT/IMYHBIM OT 500M
AOMNONHNTENbHO HarpyXaeT penuTep, YTo cCHUXXaeT 3 HEKTUBHOCTb
BCEN CUCTEMbI N CPOK ee 3KCryaTauuu.

8.2.HacTtpoiika penutepa
MpeaBapuTenbHO ybeamTecb B Ka4eCTBEHHOM COEANHEHUM
Bcex Kabenei nepen TeM Kak NPUCTYNUTb HUXKEOMUCAHHbBIM
OENCTBUSAM.

8.2.1. BknoueHue penurtepa

Mocne BKIOUYEHUS penuTepa NpoBepbTe NHANKATOP
NUTaHUA N MHAMKATOP 6e30MacHOCTH.

e 0O603HauyeHUA BO3MOXHbIX COCTOSSHUI MHAUKATOpA
nUTaHuns

CraTyc 0O603HaueHune
3eneHbin HopmanbHoe cocTtosiHne
HeakTuseH Mpobnema nuTaHus

e O603HauYeHUss BO3MOXXHbIX COCTOAHUM MHAMUKATOpaA
6e3onacHoCcTHn

Crartyc O603HaueHue

3eneHbi HopmanbHas paboTa ycTponcTea



O6paTuTe BHUMaHME, YTO BXOAHOM
CUrHan MoXeT 6blTb HEAOCTATOYEH,
Npv 3TOM KauyecTBO MOKPbITUS
yxXyawmnTcsa. Ecnm kavectso
NOKPbITUS YAOBETBOPUTENBHOE, TO
HET Heo6X0aMMOCTM NpeanpUHMMaTh
Kakue-nnbo aencrensa. B gpyrom
clyyae CUCTeMa HyXAaeTcs B
peryinpoBke.

KpacHbin CAVLWKOM CUJIbHBIN BXOAHOM
curHan, nnbéo nMeeT MecTo 6bITb
camoBo36yxxaeHne CUCTEMBI.
Heobxoammo npeanpuHATbL Mepbl NO
YCTPaHEHMIO HENCNPaBHOCTEMN
CUCTeMbl, T.e. YMeHbLlnTb KY nnu
pa3HecTn Ha 6onee ganekoe
pacCcTosiHNE CEPBUCHYI0 U AOHOPHYIO
@HTEHHbI.

HeakTnBeH | Penutep Bbiwen ns ctpos uam boin
aBToOMaTU4eCcKn OTKJTHOYEH
BC/IeACTBME CaMOBO36yxaeHus
cuctembl. Bkaounte penutep u
nposepbTe MHAMKATOP. Ecnu
WHAMKATOP KpacCHbIN, TO NpMMuTe
Mepbl AN YCTPaHeHus
HencnpasHoOCTU. Ecin nHanKaTop
Nno-npexHeMy HeakTUBEH, TO
OTCYTCTBYET NUTaHue.

e [lononHuUTEnbHO
1) Ecnu penuTtep ogHoamanasoHHbIA, TO MHAMKATOp Sys-1
aKTUBEH, a HAMKaTOpPbl Sys-2 N Sys-3 He aKTUBHBGI.
2) Ecnn penuntep aAByxAnanasoHHbIN, TO MHAMKATOPbI Sys-1 1
Sys-2 0603Ha4YeHbl aKTUBHbIMU, @ MHAMKATOP Sys-3 - HeT.
3) Ecnwu penuTtep TpexamanasoHHbIN - BCE MHAMKATOPbI Sys-1,
Sys-2 n Sys-3 aKTUBHBGI.



8.2.2. PyuHasn peryaupoBka ycuneHuna (PPY)

CBETOBLIE CBETOBLIE Buibop 4acTOThI
MHAWKATOPLI NWTaHKUA MHOWKaTOpLl YacToT

RN , Al
@;\ /[ 1\ |®

T 1
Power Sys-1 Sys-2 Sys3 I
_@\. @) @) @) O @E’L

Uplink  Downlink

o
PyuHan m ( 25
s S
_@; perynuposka
WL ycuneHus S e B8
(dE)

L A

U/L D/L
Yeunenune Yceunenune

PyliHan
pefynupoBKa
D/IL yeuneHwAa

e BbibepuTte cucremy. cnonb3lyinte KHonky “SEL” gnsa Bbibopa
cucteMbl. AKTUBHBIM ByAeT nHAMKaTop, COOTBETCTBYHOLWMUMN
BblOpaHHOWM CUCTEME, U Ha 3KpaH byaeT BbiBEAEHO TeKyllee
ycunenue. O4HOMNONOCHbBIN pennuTep He HyxaaeTcsa B Bbibope.

e YacroTta cucrtembl. B 60/1blLUMHCTBE Clly4YaeB 4acTOTbl CUCTEM
Sys-1, Sys-2 1 Sys-3 nayT nNo Bo3pacTaHuio.

e PerynupoBka ycuneHumsa. [1p1 Heo6xoaMMOCTU yCUIEeHME
MOXHO peryanMpoBaTb C MOMOLLbIO KNaBuwWw «+» n «-», CHavana
perynupyetcs D/LycuneHne B 3aBUCMMOCTU OT BXOAHOIO

curHana, 3atem perynupyetcsa U/LycuneHne B 3aBUCUMOCTU OT
D/LycuneHus.

8.2.3. HanapouHble pa6oTbl M BBOA B 3KCNJyaTaLmio



e I'padmk pabounx cocTosHUIN yCTPOMCTBA

POutput Power
A
KputHueckan
pabouan Fouka -
i S
Pmax )
4
L {Pmput Fmver‘v.ﬂﬂ'r)
,—— —_—
BHAMKaTOD — Hesnauntenohpie | [(PACHBIH HHAMKATOp —
HOpMansHoe npoGnemb obopynoBaHHe MOmKET
YCHAEHHe 8 pafiote 6b1Tb NoBpeMaeHo
yCTpoiicTBa
3aBHCHMOCTb BbIXOHOH MOWHOCTH 0T BXOAHOH MOLHOCTH

Poutput Power: Boixopuan mowsocts
PinputPcwer Bx0oagHaA MOLWHOCTD
VATT: . Kosdbuuyment 2atyxanun

Pinput Powsr V1T Bxognan mownocts — Koathduument 3aTyxaunna

Pmax: MakcuManbHAA BbIXOAHAA MOLHOCTD

e Hacrtpoiika D/L ycuneHus

NHankatop 6e3onacHOCTU fosmkeH 6bITb 3€n1eHbIM B npouecce
HacTpoliku D/L ycmnenums, HO 6onbluiein Npon3BoANTENbHOCTH
CUCTEMbI, KaK BMAHO M3 rpaduka, CoOOTBETCTBYET KpUtmnyeckas
pabouas Touka.

Ba>kHbIM yCOBMEM B YCTAHOBKE M HACTPOWMKe penutepa sBseTcs
COXpaHeHne nHamkaTtopa 6e30nacHOCTM 3e/1eHbIM NPU AOCTMXKEHUN
MaKCMMasnbHOM MPOM3BOANTENIBHOCTN CUCTEMbI B KPUTUYECKOM
pabouen Touke.



e HacTtpoiika kpuTnueckomn paboueit Touku

BkJitounTe NUTaHME yCTPOMCTBA NOC/ie CoOeANHEHMUS C
AOHOPHOW M cepBepHOM aHTEHHaMM U cneauTe 3a
MHAMKATOpPOM 6e30nacHOCTH

o

o

1)

2)

3)

4)

Ecnu nHamkaTop KpacHbI, TO NMOHWXKaNTe ycuneHue c
waroM B 14bM, noka MHAMKATOp He ByAeT 3eNeHbIM.
Ecnu nHamnkaTop 3eneHbli, TO

lMpoBepbTe Ka4yecTBO MOKpPbITUA. ECNM KayecTBO NOKPbITUSA
YAOBNETBOPUTE/IbHOE, TO HAaCTPOMKa 3aBepLUeHa.

MNMocne ycTaHOBKK CTabunbHOro KoadduumeHTa 3aTyxaHus
noBbilanTe ycuneHue ¢ warom B 1abm. Korga nHamkaTtop
6e30nacHOCTM CTaHET KpacHbIM, MOHMU3bTE yCuNeHne Ha 1-
24BbM. Tak BbixogHast D/L MOWHOCTb NMpUMeT onNTUManbHoe
3HaueHue.

Ho ecnn koadduumeHT 3aTyxaHmnsa He 6bis1 yCTaHOBNEH, TO
3TO O3Ha4yaeT, YTo BXOAHasA MOWMHOCTb HeAOCTaTOYHa, 4YTo
Aenaet HEBO3MOXHbIM AOCTMXEHNE KaueCTBEeHHOro
NOKpPbITUS.

Ecnuv nokpbiTve cnaboe, To TpebyeTcs perynnposka
OOHOPHOW aHTEHHbI ANs nonyyeHme 6onee MOLHOro
BXOAHOIo curHana. [ns ynpolweHusa npouecca oauH
yenoBek A0/KEH NPOBEPATb Ka4ecTBO CUrHana B
NoMeLLEeHNN, NOoKa APYron perynmpyeT LOHOPHYIO aHTEHHY
Unu penutep. YA0CTOBEPLTECH, YTO MHAMKATOP
6e30nacHOCTM He 3aropuTcsl KpacHbIM BCNeACTBUE
camMoB0o36yXAeHUs CUCTeMbl: eCNin Bbl MepeHeceTe
CEepBUCHYIO @aHTEHHY, U MHANKATOP U3MEHUT LUBET C
KpaCHOro Ha 3e/fieHblil, TO NpMYMHa B CaMOBO36YyXXAEHUU
CUCTEMBI.

e HacTtpoiika U/L ycuneHus

KoadhpurUMeHT 3aTyxaHMs Ha BXoAe paBeH

KO3 PUUNEHTY 3aTyxaHusa Ha Bbixoae!
N36erarite pasHunubl Mexay D/Lu U/LycnneHunamm
6onee yem Ha 54bm. U/Lycmnnenne gonxHo 6biTb
paBHO mnn 4yyTb HWXe D/LycuneHuns. OHO He




MoXeT 6bITb Bhbillle, T.K. 3TO NPUBEAET K
CO34aHunto nomex B MOBUNbHOM CeTu.

8.3.MpoBepka cucrembl

8.3.1. KauecTBO NokKpbITUA

1) C nomoubto TenedoHa B MHXEHEPHOM PEXUME NPOBEpbTE
KauyecTBO NOKpbITUA. ECNM OHO Heya0BNEeTBOPUTENBHO, TO
npocneaymiTe NHCTPYKLUMUSM HUXKE.

Cnabblli BXOAHOW CMIrHan NMpMBOAUT K HU3KOMY YPOBHIO CUrHana
Ha Bbixo4e. MI3aMeHuTe HanpaBieHne AOHOPHOW aHTEHHbI UK ee
pacnosioxeHne. Bo3aMOXHO, HEO6X0AMMO 3aMEHUTb @aHTEHHY Ha
6onee MowWwHyto, 4TO6bI NONYUYNTL BONEe CUNMbHBLIN BXOAHOM
CUrHan.

HepocTtaTouyHOE KOIMYECTBO CEPBUCHBIX @aHTEHH MOXET TaKXe
npmBecTn K cnabomy nokpbITUO. CNnoXHas niaHWpoBKa
NoMeLLEeHMS N TOJICTblE CTEHbI NPENSATCTBYOT pacnpoCTpaHeHNto
curHana. HepgocrtaTtoyHas MOWHOCTb penuTepa BAMSET Ha
KayecTBO MOKPbITUS.

2) Ecnv B OTAENbHbIX HEBOMBLLIMX YaCTAX MOMELLEHNS
KauyecTBO CUrHasia Heya0B/IETBOPUTENbHO, TO
npocneaymiTe MHCTPYKLUUSAM HUXKE.

e [lpoBepbTe NPaBUIbLHOCTb YCTAHOBKM CEPBUCHbBIX @HTEHH.
N3MeHeHne MX pacnonoXxeHnsa MoxeT cnocobcTeoBaTth
YIYULWEHMIO KayecTBa NOKPbITUS.

e Ecnm Heob6xoauMo, TO OTperyinmpyinTe HanpassieHne
CEPBUCHOW @aHTEHHBI.

e [IpoBepbTe, BO3MOXHO, HeE06Xx0AMMO A06aBUTb OAHY MUK
b6onee CepBUCHYO @aHTEHHY ANSA YY4YLLIEHUS NOKPbITUS.



TecTupoBaHue

Mposepka
YPOBHS
cHruana

4) Yeenw

Mowm

1 HzmMeHnTe NnonoxeHne
) cepeucnoi anrennm

2) Yaennuste uncno
I ——

MNpoBepka
KauecTsa 2BOHKa.
Y[10BNETBOPHTENBHO

3) Monnzore sususnin
yposHA zaTyxanus

4 ¥Ymennunre BLIXOANYI0
MOWHOETE

3aBeplueHHe

e 3amMeyaHus

1) MoHusbTe KO3 PUUMEHT 3aTyXxaHns
2) TloBbICbTe BbIXOAHYI MOLWHOCTb: U3MEHUTE HanpasieHne
AOHOPHOW aHTEHHbI UIN ee pacnosioXeHne; BO3MOXHO,
Heob6xo4MMO 3aMEHUTb aHTEHHY Ha 6osiee MOoLWHYO, YTObbI
nony4mnTb 6onee CUAbHbIM BXOAHOM CUrHaI.
8.3.2. PenuTtep BKJIIOUYEH, HO HE USMEHSIeT Ka4yecTBo
NOKPbITUA

e Penutep BkOUYEH, Npn 3TOM HabnroparTca konebaHusa
YPOBHS CUTHaNa, U HEBO3MOXXHO NMPOU3BECTU 3BOHOK C
Mo6unbHoro tenedoHa.

MpuumnHa: HekayYecTBEHHOE pa3HeECEHNE JOHOPHOM U CEPBUCHOM
aHTEHH.

PeweHue:

1) lMpoBepbTe nHamkaTop 6€30MNacHOCTN, OH AOJ/IKEH UMETb
KPacCHbI LBET.



2) WN3MeHWTe HanpaBneHne aHTEeHH UK pacCTossHUE MexXay
HUMMU.

3) loHM3bTE YypOBEHb YyCUAEHUS HA MHDOPMALMOHHON NaHenu,
€C/N BblleOonncaHHble AEACTBUS He pewwunaun npobnemy.

JonosiHuTeNnbHbl€ MEepPbI:

1) [Ons nydwero pasHECEHUS aHTEHH UCMOJb3yUTe Kpbilly
3[4aHus. He ycTaHaBnMBaiTe AOHOPHY U CEPBUCHYHO
a@HTEHHbl Ha 04HOM 3Taxe!

2) Wcnonb3yiTe aKpaHUPYOLINE CTPOUTESbHbIE
nepekpbITUS.

e Penutep BkaOueH, HO TenedoH He 0O6Hapy)>KuBaeT ceTb,
Y HEBO3MOXKHO NMPOU3BECTU 3BOHOK

NpuumnHa Ne1: HekauecTtBeHHas cbopka coeaMHEHUN CUCTEMDI
Pewenume: MNpounsseante 60onee KayecTBeHHYIO CO60PKY COeaUHEHUN

NpuunnHa Ne2: CurHan, nosydaembliii AJOHOPHOW aHTEHHOW OT 6a30BOW
CTaHUMN, CAINLIKOM CUNbHbIN

PeweHune No1: MI3MeHMTe HanpaBfieHMe AOHOPHOW aHTEHHbI UM MeCTO
€e YCTaHOBKMW, 4TO6bl NOHNU3UTb BXOAHOM CUrHan

PeweHune Ne2: icnonb3ymnTe sKpaHUPYOLLNE COOPYXEHUS Ans
MOHMXEHNSA BXOAHOr0 CUrHana

e WHaukaTop 6e30NacHOCTM penuTepa HeaKTUBEeH

MpwnuunHa Ne1: PenunTtep cnomaH

PeweHwue: NpoBepbTe MCNPaBHOCTb 6/10Ka NUTaHUS, 3aTeEM
OTK/IIOYNTE ero oT penutepa 1 noakn4ymnTe cHoBa. Ecnun nHamnkatop
6e30nacHOCTM BCe elle HeaKTUBEH, TO YCTPOMUCTBO BbiBEAEHO U3
cTpos. CBsXMTECb C NOCTaBLWMKOM 060pyA0BaHMS ANS rapaHTUMHOIo
peMOHTa.



Mpuumna Ne2: CuctemMa noasep)KeHa caMoBOo36yXAEHMI0, ecn nocne
NOAKMOUYEHUS 6/10Ka NUTaHUSA MHAMKATOP 6e30MacHOCTM 3aropesncs
KpacHbIM

PeweHune Ne1: IaMeHUTE Hanpas/ieHUe AOHOPHOW U CEPBUCHON
@HTEHH WNN pacCTosiHUE MexXAy HUMMU.

PeweHune No2: icnonb3ynTe aKpaHUpytowme CTpoOUTENbHbIE
nepekpbITMa ans obecnevyeHms N3oasUNM aHTEHH.

PeweHue Ne3: [oHU3bTE YpOBEHb YCUEHUSA penuTepa Ha
MH(POPMALMOHHON NaHenu.

m MpoeKTMpoBaHue, NOCTaBKN 060pyAOBaHUSA U

=\ YCTaHOBKa CMCTEM YCU/IEHNS COTOBOM CBA3M
RF-LINK

FapaHTUWAHDbIN TanoH



N3penuve:

RF-Link E900/2100-75-23

CepuiiHbii HOMep:

[laTta n3rotoBneHus:

AZpec v OTMeTKa Npou3BOANUTENSI:

P®, 121351, r Mocksa, yn.
KoutobuHckoro, A.4, +7(495)960-41-30,
info@mobilebooster.ru

[aHHble npoaasBLa: TenedoH:
[aTta npoaaxw:
[aHHble nokynaTens: TenedoH: AfQpec yCcTaHOBKWU:

vk

rapaHTmiiHble 06513aTe/IbCTBa.

CpoK rapaHTUHOro O6CNYyXWBaHUS YyCTaHaBAWMBAETCs MNPOAO/KUTENBHOCTBIO 12 MecsueB €O AHSA
NOKYMKW/yCTaHOBKM penuTepa no aapecy Mokynatens.

FapaHTuitHoe 06CNyX1BaHWE NPOU3BOAUTCS TOSIbKO NPU HANMYUM FrapaHTUIMHOrO TanoHa, AoKyMeHTa o6 onnate
M aKTa npueMkKn AGOHEHTCKOro KOMMeKTa.

FapaHTHitHoe 06CnyXMBaHME NMPOU3BOANTCS TONMbKO MPU HAIMYUKU B rapaHTUIHOM TaflOHe CEPUHBLIX HOMEPOB
(ecnu oHWU NpenycMOTPeHbl ANS AaHHOrO BMAA 060pYyAOBaHMS) U COBMNAAEHWU UX C CEPUMHBIMW HOMEPAMU Ha
camoM o6opyAoBaHUM.

Cpok peMoHTa A6OHEHTCKOro komniekTa — He 6onee 30 pabounx gHeW.

Monomkoit obopynoBaHna Mo BuHe [lokynaTens SBASETCA MOJSIOMKA, Bbi3BaHHAs HapylleHWeM npasun
3KCnyaTaumm o60pyAoBaHNs, YKasaHHbIX B MHCTPYKLMMW MO UCMO/b30BaHUIO AAaHHOro 060pyAoBaHus.
O60opyAoBaHUE He NPUHUMAETCS K rapaHTUHOMY PEMOHTY B Clyvasx:

. €C/IM OHO MMeeT MexaHW4eckne, XMMUYEcKne 1 Ap. NOBPEXAEHUS;

. ecny OHO MMeeT HapyLeHWs WKW Chedbl CHATUS rapaHTUMHONM Hakneiku (cTukepa), noBpexaeHus
CepuitHOro HoMepa, NnoM6 NPou3BOAUTENS;

. NPy HEMOJTHOW KOMMAEKTHOCTW U3AENWS, NPU OTCYTCTBUM YNaKOBKN U AOKYMEHTaLuu;

. €CnM HeuCrnpaBHOCTM, CBsi3aHHble C NOBpPexXAeHueM 060pyLOBaHUS B pe3y/bTaTe XU3HeAesTeNbHOCTH
HaCeKOMbIX, MPbI3yHOB W AOMALLIHWX XUBOTHbIX;

. ecny MPUYMHON HEUCNPaBHOCTU SABNSOTCA (OpCc-MaXxopHble 06CTosTENbCTBA (rpo3a, HaBOAHEHUS,

3neKTpuYeckne paspsibl, HenpaBoMepHble AENCTBUS TPETbUX UL U T.A.).
B crnyyae HEBO3MOXHOCTU YCTPaHEHUsI HEUCMPABHOCTW, NpousoLleaLleli He no BuHe A6oHeHTa (MokynaTens),
ABOHEHTCKMIN KOMMJIEKT 3aMEeHSATCS Ha HOBbI, aHaNorMYHON MoAenu.
3aMeHa HeucnpaBHOro penuTepa Ha HOBbI NPOU3BOAWUTCS TOSIbKO B C/ly4ae COXPaHEHWUs ero TOBapHOro Buaa
M NPU HaNMYMKU NOSTHON KOMMMEKTaLMMN U yNaKkoBKM.
FapaHTuiiHOe ob6cnyXuBaHWe ocyllecTBnseTca no agpecy: 121351, r Mocksa, yn. KoutobuHckoro, 4.4,
+7(495)960-41-30. MokynaTenb 06s3aH COXpPaHsATb BCIO YNAaKOBOYHYIO Tapy U AOKYMeHTaLuio.



