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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/HKEH COOTBETCTBOBATb TPebOBaAHMSAM CUCTEMDI
B 3aBMCMMOCTU OT UCMOJSb3yeMoro o6opynoBaHus.
ObecneybTe YyCTOMUYMBYHO YCTAHOBKY U MOJITHME3ALLUTY.

= HanpsxeHue 6510Kka NUTaHUS penuTepa A0JXKHO
cooTBeTCcTBOBaTb TpeboBaHmaM 6e3onacHocTu. Jliobble
OENCTBMSA A0MKHbI MPON3BOAMTBLCS TONBKO CheumnasncTom
M TONbKO nocne obecrtoumBaHus yCTpPOMCTBA.

=  3anpeLlaeTcs caMoCTosATeNbHO pa3bupaTb, 0b6cnyxmnBaTb 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 OTAA/IEHUM OT UCTOYHUKOB Tenna, T.K. penutep
n3ny4daeT Tenno B npouecce paboTbl. He HakpbiBaTb
ycunuTenb YeM-nmb60 MelaowmnM ecTeCTBEHHOMY
TennooTsoAy.



2. 3HaAKOMCTBO

LLinpokoavana3soHHbii penutep (10abm, 13abm, 15406m, 2046wM,
23abm, 25abMm, 2706M, 3046m, 334B6M) sBnseTcs naeanbHbIM
peweHneM gns ynydweHns npmema cotoBoro CMrHasnaa B goMme,
odunce, TOProBoM LEHTPE, NOA3EMHOM MapKuUHre, pectopaHe. 30Ha
NOKPbITUS OAHOrO penuTepa coctaBnseT 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 O6Ttekaemas ¢gopma.

e LUnpokunit 4aCTOTHbIV AnanasoH penuTtepa,
NnoAAEP>XUBAOLWMA BCEX OMepaTopoB.

e BblCOKOE KayecTBO KOMMOHEHTOB COOPKMU.

e PyyHas perynupoBKa yCUSIEHUS.

e ABTOMaTM4ecKasi peryinpoBka ycuieHmns obecneumsaer
CTabuibHOE NOKPbLITUE U MUHUMU3UPYET NMOMEXMU B CETH.



o  (DyYHKUMSA aBTOMATMUECKOrO BbIK/IKOYEHMS,
npeaoTBpaLlaoLlasl HeraTMBHOE BO3AENCTBUE HA
MO6UIBbHYIO CeTb.

3.2.BHewHn BUA penuTtepa

4. CTpyKTypHas cxeMma v npuHumn pa6orbl

204bm, 23abMm, 2506M, 2706M, 304bM penntep — ABYCTOPOHHUN
ycunutenb. Penutep nonydyaet curHan ot 6a3oBoM CTaHUMKM COTOBOIro
ornepaTtopa 4epes3 AOHOPHYI aHTeHHY. Nocne oH
npeobpa3oBbiBAaeTCA C MOMOLLbLIO BCTPOEHHOIO Aunsiekcepa um
yacToTHOro npeobpasoBaTens. 3aTeM CUrHaNA YCUIMBAETCS C
nomowbo MY n npeaBapuTenbHOro yCuanTensa U naeT Ha
CepBUCHble aHTEHHbl B NOMELLEHUSAX, YTObbl yayyLlnTb YPOBEHb
CUrHana ans mobusnbHbIX TenedoHoB.

Ncxopswmid curHan ot MobubHOro YCTpOKMCTBA, HaXo4sLWerocs B
30HE MOKPbITUS, NMPUHUMAETCSH CEPBUCHON @aHTEHHOW, NPOXOAMUT
yepes AunseKcep 1 YacToTHbIM npeobpasoBaTenb, YCMNMBAETCS C
nomoubio MUY n npeaBapuTenbHO yCcuauTensa n yepes AOHOPHYIO
aHTEHHY nget Ao 6a30BOI CTaHUUN.
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5. Cwucrema penurtepa

Ronspuss snmenmi
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Cepencnan anTenna
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MoTox Aénnsx

e [loHOpHaA aHTEeHHa
o PekoMeHAyeTCs BHELWHSS aHTEHHA «BO/THOBOWM KaHan»
Anana3oHa’/-15ab
o Ha3HauyeHue aHTEeHHbI: NPUHUMATb CUTHaNbl OT
6a30BOM CTaHUMK COTOBOIro onepaTopa M OTNpaBNAaTb
MX Ha penuTep, COeANHEHHbIN C aHTeHHOI Kabenem
(KauyecTBO NMpMeMa CUrHana BAMSIeT Ha KadyecTBo
NOKPbITUS CEPBUCHOM aHTeHHON). Takxe AoHOpHas
aHTEHHa OTNpaBJIieET CUIHabl OT penuTepa Ha
6a30BYyI0 CTaHUMUIO.
e CepBucHasi aHTeHHa



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 Kabenun

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

e [Aenutenun n HanpaBJ/ieHHbIe OTBETBUTENM

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



AneKTpoTexHn4YecKue U/L D/L
XapaKTEepUCTUKHU

YacTOTHbIN DCS1800 1710 ~ 1805 ~
AvanasoH 1785 Ml'u 1880 MI'u
KoabduumneHT ycuneHuns =55 nb =260 nb
MakcuManbHasa noTpebnsiemas <5W
MOLLIHOCTb

MakcuManbHas BbixogHas =10abm =10abm
MOLLHOCTb

LUnpnHa gnanasoHa (-34b)

LLinpokoArana3oHHbIN

PPY

=15a6 / 556 war

ABTOMaTM4YecKas perynpoBKa
ycuneHus

=15ab, aBToMaTmnyeckoe
OTKJIIOYEeHMe nocrne
1546 (onunoHanbHO)

MoboyHoe 9 klMu~1 kly, =-36abmM @ 3 kly,
n3nydyeHue 1Mmu~12.75 =-30abM @ 3 kly
Mmu

KoaddunumeHT wyma =6 nb

KoaddunumnmeHT cTtosyen BOHbI =2.0

3aaepxka =1.5mc
6.2.KOHCTpYKUMOHHaA cneumdpunkauma

N2 | HaumeHoBaHue Cneuundukaums

1 | CteneHb 3aWLNThbI 1P40

2 | Tun oxnaxaeHus EcTecTBEHHOE OXnaxaeHune

6.3.YcnoBuA OKpy>xalllen cpeabl

N° | HaumeHoBaHMe Cneuundukauyms

1 | Pabouas oT -25°C pgo +55°C
TeMnepaTypa

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

3 | BnaxHocCTb oT 5% [0 85%




6.4.Tpe6oBaHua kK agantepam

N° | HanmeHoBaHue MuHnmMym | CpepHee MakcumyMm
3HayeHue

1 | AnanasoH 90 B 220 B 264 B
BXOAHOI0
HanpsiXXeHuns

2 | Avwana3oH 47 Tu 50 Iy 63 Iy
BbIXOA4HOIO
HanpsiXXeHuns

7. YcTaHoOBKa

PennTep Mcnonb3yeTcs AN NOKPbITUS BHYTPEHHUX MOMELLLEHUNA.
BnaxxHocTb 1 TeMnepaTypa BAUSAIOT Ha HAaAEXHOCTb paboThbl
ycTpoicTBa. Mpu ycTaHOBKe cnefyeT yunTbiBaTh Takne hakTopbl Kak
TeMmnepaTypa, BNaXxHOCTb, MbiSib, PaAUONOMEXM, HapYLUEHNE
HOpManbHOro TEMJI00TBOAA.

7.1.TpeboBaHuA K pacnoyjioXKeHUKo yCTPOUCTBa

e PekoMeHAyeTCsl yCTaHaBNMBaTb penuTep B NPOX/aAHOM
CYXOM N XOPOLIO BEHTUINPYEMOM MOMELLEHUN, HE
noaBEpP)XEHHOM BO3AENCTBUIO 3PO3MOHHbIX Fa30B M AbiMa.
Nnn Ha cTeHe, Ha KOTOPOI BO3MOXHa XOpoLlas BEHTUASUMS,
3allMTa OT COSTHEYUHbIX Iy4Yein n Bnaru.

e BbiCOTa YCTAaHOBKM He A0/HKHA NPEnsaTCTBOBATh NOABEAEHMIO
kabens, oTBogy Tensia, 06CNyXXMBaAHMIO M 3alMTe YCTPOMCTBA.

e HeobxoanMa BO3MOXHOCTb 0becrneyeHunss yCTPONCTBA
NMUTAHNEM OT /1EKTPUYECKON CEeTH.

e B 3a4aHMKN HEO6XOANM MOJTHMEOTBOA.

7.2.TpeboBaHMA K NUTAHUIO YCTPOMCTBA



CeTb NepeMeHHOro Toka ¢ napametrpamu 90-264B / 50+5y,

7.3.IHCTpYMEHTbI A1 YCTaHOBKMU

N¢ HasBaHue XapakTte Konunuecrso AdonoJsiIHnTeNnbHO
pUCTHKa
1 PacnopHbIi M5*24 6 CraHpgapTHoe
6ont KoMMneKkTywuee
2 Hape3Hoii M3*27 4 CraHpgapTHoOe
BUHT KOMMneKTywuee
3 KpoHLiTernH 1 CraHpapTHoOe
KOMMneKTywuee
4 | NepdopaTtop 1 ObopyaoBaHue
MHXeHepa
5 | Byp M3 1 O6opyanosaHue
MHXeHepa

7.4.YCTaHOBKAa AOHOPHOW aHTEHHbI

OCHOBHOM YHKUMEN pennTepa SABMSETCS yCcuieHmne cnabbix
paguocurHanos. O6wmi npnHumn: BxogHas MOLWHOCTb
+YcuneHne = BbixogHas MOWHOCTb. MOWHOCTb CUrHana,
NpUHNMAEMOro LOHOPHOW @aHTEHHOW, HaNpsMYLO BAUSET Ha
MOLLHOCTb CUIHaNna CEPBUCHbIX aHTEHH, MO3TOMY KpaiHe
BaXXHO BbibpaTb NpaBUbHOE MECTO A8 AOHOPHOW aHTEHHbI.

e [poBepka curHana, nosy4yaemMoro 4OHOpPHON aHTEHHOMN, C
noMouwbo MO6unbHoOro tenecgoHa

o BbibepuTe HaMBbICLLYO TOYKY 34aHUSA AN YCTAaHOBKM
OOHOPHOW aHTEHHbI, €C/TN 34aHNE HUXKE CEMU STaXKEN.
Ecnu 3naHme Bbille ceMu 3Taxel, To Bbibepute MecTo ans
YCTaHOBKW AOHOPHOM aHTEeHHbl Hanogobue 6ankoHa nnu
nnaTtgopMbl, KOTOPOE HAXOAUTCS Ha BbICOTE HUXE CEMU
aTaxen.

o TMonocka, oTobpaxatoLas Ka4yecTBo CBS3M B TenedoHe,
AO/MKHA 6bITb NO/THOCTBLIO 3aM0/IHEHA B MECTE KpensieHus
AOHOPHOWN aHTEHHbI.



TenedOHHbIN 3BOHOK M Nepefada AaHHbIX Yyepe3 TenedoH
AOJIKHbI 6bITb CTabUNbHBIMK B TEYEHNE TPEXKPATHOIO
TECTUPOBaAHUA B MECTe YCTAaHOBKM LOHOPHOW aHTEHHbI.

Ha n3obpaxeHnn Huxe npueBeaeH npuMep nNpoBepku
KayecTBa CUrHasna Ha Kpbiwe 34aHusa. 06xoas Kpbiwy no
nyHkTam A-EBbibepute Hanbonee noaxoasiLiee MecTo ans
YCTaHOBKW AOHOPHOM @aHTEHHbI.

e Bbi6op HanpaB/eHUA YCTAaHOBKU AOHOPHOM aHTEHHbI

O

[loHopHasa aHTeHHa Ao/1KHa ObITb HanpaB/ieHa B CTOPOHY
6a30B0OIi CTaHUMM COTOBOro onepartopa. KayectBo curHana
oéyanet nyduwe, ecnm 6a3oBas cTaHUUs OyAeT B NpsiMoi
BMANMMOCTM OT @HTEHHbI.

BbibnpainTe NpoTMBOMNOJIOXKHbIE HaMpaBAEeHUS ANs
OOHOPHOW M CEPBUCHOWM aHTEHH NMpU UX ycTaHoBKke. Ecnn
HanpaB/ieHUS aHTEHH COBMaAaloT, TO YCTAaHOBKA AO0/IKHA
NpOM3BOAUTLCS TOJIbKO NOCSE MPOBEPKN KayecTBa
CUrHana n NCKIYEHNs 9BNeHns caMoBo3byxaeHus
CUCTEMbI BCIEACTBME HEHaasiexallen 31eKTPOMarHMTHOM
pa3BA3KWM @aHTEHH.

Ecnu HabniogaeTcs HeHaanexallee KadecTBo CMrHana wunm
CBS3U, TO HEOH6XOANUMO U3MEHUTb Hamnpas/eHne JOHOPHOM



aHTEHHbI UM ee MeCTO YCTaHOBKM ANS NoaydYeHus
Nydliero KavecTea.

o LnpokoamanasoHHbIV penuTtep NoaaepXnBaeT BCeX
COTOBbIX onepaTopoB. OTperyanpymnTe AOHOPHYIO aHTEHHY
Tak, YTobbl MMETb paBHOLIEHHOE Ka4yeCTBO CBSA3M CO BCEMU
COTOBbIMM OMepaTopamu.

e YcCTaHOBKAa AOHOPHO aHTeHHbl. Ocobble ykasaHus

o 3anpelyaeTcs ycTaHaBAMBaTb AJOHOPHYHO aHTEHHY B
OOXANVBbBIN AeHb C rPO30A.

o CnepyviTe MHCTPYKUMSAM NpU yCTaHOBKE AOHOPHOM
AQHTEHHbI.

o Pa3beMbl AJOHOPHOW aHTEHHbI M NoAXOAsILME K HUM
kabenn foMmKHbl 6bITb TMAPOM30/INPOBAHbI.

o Bo nsbexaHue nomex AOHOpPHAs aHTEHHA AOJKHA 6bITb
yAaneHa oT MeTaNIMYeCKnx usaenmii, BbICOKOBOJIbTHbIX
NPOBOAOB, APYIMX @HTEHH U BbICOKOBOJIbTHbIX
TpaHchopMaTopoB.

o Penutep - ABYCTOPOHHWUI YyCUINTENb CUrHaNa, Ans
KOpPEKTHOM paboTbl KOTOpOro Heo6xoanmMo msberaTb
SABNEHNS CaMOBO36YXAEHNA CUCTEMbI, KOrAa CUrHan ot
CEPBMCHOWM aHTEHHbI yaBAMBaeTCa AOHOPHOW aHTEHHOM,
YCUNMBAETCS M BHOBb NOAAETCS Ha CEPBUCHYIO,
UMPKYNnpyst TakmMm obpasoM no kpyry. Penutep pabortaer
KOPPEKTHO, TO/IbKO eC/in Ha MHMOPMaLMOHHOM NaHenu
ropuT 3eNeHbIN CBETOAMNOA.

o MwuHMManbHOe paccTosiHue Mexay AOHOPHOW M CEPBUCHOM
aHTeHHoM — 10 MeTpoB, yuYMTbiBas UX MPOTMBOMOJIOXHYO
HanpaBfI€HHOCTb.

Ha nnnoctpauum HMxXe nokasaHo, Kak ycunutesnb npeobpasyert
CUrHan, nony4yeHHbln oT 6a30BON CTaHUWM, U OTNPaBASIET Ha
CepBMUCHYO aHTeHHY. Ecnu pacctosiHne mexay AOHOPHOM n
CEepBUCHOWM aHTEHHOW MeHblUe YKa3aHHOro, TO YCUAEHHbIN CUrHan
6yneT 4acTMYHO YyX0AUTb Ha AOHOPHY @HTEHHY, Bbi3biBas
caMoBO36yXxAeHMe CUCTEMbI. DTO NPUBOAMUT K YMEHbBLUEHUIO 30HbI
NMOKPbITUS U YXYALWEHNIO Ka4yeCTBa CBS3N M MOXET NPUBECTU K
CO34aHMI0 NOMeX B MOBUIBHOWM CETKN, Ha YTO HEe3aMeasINTENbHO
OoTpearmpylT COTOBble OMNepaTopbl.



Ecnu caMmoB036YyXXAEHNSA CUCTEMbI HEBO3MOXHO M36€XaTb 3a CYET
YBE/IMYEHUS PaCcCTOSAHUSA MeXay aHTeHHaMK, TO U30JIMPOBaHUS
MOXXHO A06UTbLCS 3KpaHUPOBAHNEM CTPOUTENTIbHBIMU KOHCTPYKLUSAMM.

I
r " Ga3oBan CTaHUMA

1 Ycunutens

e

3%

] CepBHCHaA aHTEHHa

CoToBbli TenedoH

e YCTaHOBKAa aHTEHHbl NaHeJIbHOro TuNa B KavyecTBe
AOHOPHOM



YcTaHOBKA aHTEHHbl «BOJIHOBOM KaHaNn>» B KauecTBe
AOHOPHOM

wa
wo |

Tpe6oBaHua cucrembl GSM/DCS

O

MonHas BxogHas MOLWHOCTb A0IXKHA 6bITb B panoHe -
504BM, MMHMManbHasa fo/mkHa npesbiwaTb -8046M.
Mocne Tpex-NATUKpPaTHOM NPOBEPKN COEANHEHMUS
KauyecTBO CBA3M AO/HKHO ObiTb YA0BIETBOPUTENbHbBIM B



TeyeHue 95% Bcero BpeMeHu. [JOHKHO OTCYTCTBOBATh
AB/IEHMe X3HAoBepa.

o Begywun WWKY gonxeH 6biTb +64B6M oTHOCUTENBHO
cneaytoulero Bo nsbexaHue obpbiBa CBSA3M.

e TpeboBaHusa cucrembt WCDMA

o [MonHasa BXxogHas MOLWHOCTb AO/KHA 6bITb B palioHe -55~-
604BbM, MMHMManbHasa AoMXHa npesbiwaTb -9046M.

o [Nocne Tpex-naTMKpaTHOW NpOBEPKK COeANHEHUS
OTHOLIEHMNE CUrHas/WyM OO/KHO 6biTh Bbiwe -74BM.
[JOMKHO OTCYTCTBOBATb SABAEHUE X3HA0Bepa.

7.5.Yknagka kabena n céopka coeaMmHeHUn

O6palwalite BHMMaHMe Ha crneumdmkaunto kabenen n

6e3onacHbIfi pagnyc KpmBuaHbl. N3rnbarite kabenm oCTopoxHO!

N3beraite noBpexaeHus onneTku!

AKKypaTHO yKknagbiBanTe kabenu B KabesibHble KPOHLITENHBbI.

CoxpaHsaunTte ¢opMy ropnusoHTanbHOro kabensi, nogaepxmeas ero

yepes kaxable 1-1,5 meTpa. N3berante npoBucaHus

BepTMKanbHOro kabens nog cob6CTBeHHbIM BECOM, NogaepxuBas

ero yepes Kaxgble 2-3 MeTpa.

CnaboTou4Hble kabenun AoMKHbI HAXo0AUTbCA OTAENbHO OT

cCunoBbIX. B cnyyae nx nomeweHms B oanH KabenbHbIX

KPOHLITENH OHW A0NXKHbI 6bITb Ka4eCTBEHHO N30NPOBaHbI.

CoeavHuTe BCe pa3beMbl CMCTEMbI. BHewHne coegmHeHuns

OO/MKHbI 6bITb TMAPON30/IMPOBaHHbI.

Obecneubte MonHMesawmTy. N3berante aedpopmaumm aHTEHHOIO

dunaepal

YKaszaHus K NpoTarmBaHuio ciaboTo4yHbIX KoakCuanbHbIX Kabenen

o CoxpaHsainTe oAMHAKOBYO OCTAaTOYHYO ANMHY Kabenen ans
KOPPEKTHOr0 NOAKJ/HYEHUS.

o Mpounssognte nobble ENCTBUS C OMNIETKON, MPUMEHSS
COpa3MepHyto cuny.

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

o Wcnonb3yinTe gocTtaTovHOE KOMYECTBO TEPMOYCALOYHOr0
MaTepuana Ha KoHuax kabenei.

o 3awuTtuTe KOHUbl Kabenen oT Bnarm mn celpoctn. Ncnonb3lynte
rMAPOU30MSALMOHHYI0 Haknaaky ans obecneyeHus



r’MApPoOn30NSALNM OTKPbITbIM KOHUAM Kabens. O6pexbTe KOHel,
kKabenb, ecnn OH MoaBeprcs BO34eNCTBUIO Baru.

8. YcTraHOBKa CEpBMCHOMW aHTEHHbI

Moaxoasilume aHTeHHbI BbIGBUpalTCsA B OTAENbHOCTM ANS KaXaoro
cnydad. B cucrteme ¢ penutepoMm =2046M MOXeET MCNOAb30BaTbCA
6onee ogHoM aHTeHHbl. K penutepy 2304bM MoXeT 6bITb
ycTtaHoBneHo 6onee 10 cepBUCHbIX aHTEHH. Bbl MOXxeTe
CBSA3aTbCH C HaMM ANS yTOUHeHUsa Hanbonee noaxoasilero
pelleHnsa Ballero cay4yas.

8.1.YcTaHoOBKa penutepa

e [MowaroBas yctaHOBKa

PenunTtep fo/mkeH yCTaHaBAMBATbLCS TO/IbKO BHYTPU NOMeLLeHUS.

1) NoacoeanHute K penutepy 610K NUTaHUA 1 Kabenu.

2) Y6eanTech, UTO penuTep YCTaHOBMIEH HAAEXHO U Ha
(pOHTaANbLHOM NAHENN ropuT 3eNeHbIn MHANKATOP.



e« OnucaHue pasbeMoOB penuTepa

1) BHewHwun paszbeM coeguHsieTcs kKabenem ¢ JOHOPHOW aHTEHHOM

2) BHyTpeHHMI pa3beM coeaunHsaeTcs kabeneMm C cepBMCHOM
AHTEHHOM

3) Pa3beM nuTaHus coeamHseTcsa ¢ 6/10KOM NUTaHUS

e Bbl60Op KOMMJIEKTYHOLWMUNX CUCTEMDI

Mpu BbIBOpE KOMMNIEKTYOWMNX obpallanTe BHUMaHME Ha Takue
napamMeTpbl KakK 4acToTa W NOJIHOe conpoTuBeHune. Bce
KOMMEKTYIoLWMNE AOMKHbI COOTBETCTBOBATbL YacToTaM penuTepa.
Hanpumep, ecnu pennTtep cooTBeTCcTBYeT cTaHaapty GSM900, To Bce
KOMMEKTYoLWMe A0KHbI COOTBETCTBOBATL CTaHAapTy GSM900.
Ecnu nonHoe conpoTtueneHne penmtepa 500M, To BCe
KOMMJIEKTYOLWME CUCTEMBI AOJIKHbI €MY COOTBETCTBOBATh.
Ncnonb3oBaHWe paanMov4acTOTHONO KoakcuanbHOro kabens c
HOMWHANbHbIM BOSTHOBbLIM COMPOTUBAEHUEM OT/IMYHBIM OT 500M
OOMNONMHUTENbHO HarpyXaeT penuTtep, 4To cHkaeT 3P HEKTUBHOCTb
BCEM CUCTEMbI U CPOK ee aKcnayaTauuu.

8.2.HacTtpoika penutepa

MpenBapuTenbHo ybeamtecb B Ka4eCTBEHHOM COEAMHEHUU BCEX
kabenen nepea TeM Kak MPUCTYNUTb HMXXEOMNCAHHbLIM AENCTBUSIM.

8.2.1. BKkaloueHne penurtepa

Mocne BkNOUYEHNA penuTepa NpoBepbTe UHAMKATOP NMUTAHNA U
nHamkaTtop 6e3onacHoOCTM.

e 0O603HauYeHUss BO3MOXKHbIX COCTOSSHUI MHAMKAaTOpa
nUTaHuA

Crartyc 0603HaueHune

3eneHbin HopmanbHoe cocTosiHue

HeakTuseH Mpobnema nuTaHus




0O603Ha4YeHNs BO3MOXXHbIX COCTOSSHUI MHAMKATOpA

6e3onacHocTn

Craryc

0O603HaueHue

3eneHbin

HopmanbHasa paboTta yCcTponcTea

ObpaTtute BHUMaHWeE, YTO BXOLHOM
CUrHan moxet 6bITb HEAOCTATOYEH,
Npy 3TOM Ka4eCTBO MOKpbITUS
yxXyawmnTcsa. Ecnm kadectBo
NOKPbITUS YAOB/ETBOPUTENBHOE,
TO HeT HeobXxoaMMOCTH
npeanpuHUMaTb Kakne-nmbo
Aevicteua. B apyrom cnydae
cucTteMa HyxaaeTtcs B
perynmpoBke.

KpacHbivn

CNMWKOM CUNbHbBIAN BXOAHOM
curHan, nnbo nmeeT MecTo 6bITb
caMoBO036yXXeHNE CUCTEMBI.
Heobxoammo npeanpuHSaTb Mepbl
Mo yCTpaHeHU0 HeNcnpaBHOCTEMN
CUCTEeMBbI, T.e. yMeHbWnTb KY mnnun
pa3HecTn Ha 6onee ganekoe
pPacCTOsIHUE CEPBUCHYIO U
OOHOPHYI aHTEHHbI.

OpaH)xeBbIn

CNULLIKOM CUTbHbIN BXOAHOMN
curHan, nnbo nmeeT MecTo 6bITb
camoBo36yxgeHne CUCTEMbI.

PeweHwne: oTperynmpymnTe aHTEHHbI
(n3MeHUTe MX HamnpasfeHne unu
paccTosiHue Mexay HUMW) nnum
BocCrnonb3yntecb PPY penutepa ans
MOHWXXEHUS YCUEHMS, MOKa He
yCTaHOBUTE NPOU3BOANTENBHOCTb
CUCTEMbI Ha KpUTn4yeckomn pabouen
TOouKe, Koraa nHaukatop
6e3onacHocTn 6yaeT 3eneHbIM, HO
6/IM30K K MepeksItoYeHnto Ha
OpaHXeBbIM.

HeakTuBeH

PenuTep BblWen U3 CTpPos nun 6bin
aBTOMaTU4YeCKM OTKJ/IHOYEH
BCNeACTBME caMoBo3byxaeHuns




cucteMbl. Bkntounte penntep u
npoeepbTe nHANKaTop. Ecnm
MHANKATOP KpPacCHbIN, TO MPUMUTE
Mepbl 4N15 yCTpaHeHus
HeucrnpasBHOCTM. Ecnn nHamkaTop
Mo-nNpexHeMy HeakTUBEH, TO
OTCYTCTBYET MUTaHME.

e HAononHutesibHO

1) WuaukaTtop 6e3omacHocTn gaet nHdopmaumio
Tonbko o D/L curHanax!

2) KonwnyectBo napHbix HAbopoB MHAMKATOPOB
nUTaHMsa U nHaMKaTopos 6e3onacHocTn
COOTBETCTBYET TUMY penuTepa:
oAHOAMaNa3oHHbIN, ABYyXAMaNa3oHHbIN,
Tpexamanas3oHHbIN.

8.2.2. PyuHas perynmpoBka ycunenusa (PPY)

YcuneHne BO3MOXHO

POWER  ALARM  /avensms c novowsio

nepeksntyaTenen Ha
. (dpoHTaNnbHOM naHenu.
Mpu HeobxoanMoCTH
CHayana oTperynupymirte
D/L (nepekntoyatenu 1-2)
B 3aBUCMMOCTUN OT
BXOAALLEro curHana, a
3atem U/L
(nepekntoyaTtenu 3-4) B
3aBucumMocTun ot D/L.
MepekntoyaTtenu no
YMOSTYaHUIO

BbIKJTHOYEHbI.

Z
<
=

5dB

10dB| ES§ 7
sdB| T )
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AtTeHroauua U/L
0 nb
5 nb °
10 nb
15 nb °

8.2.3. HanapouHbie pa6boTbl U BBOA B 3KCrnsiyataymio

Npacdumk pabounx cocCToasHUI yCTpoCTBa

POutput Power
A
KputHueckan
palouan Touka e
Pmaz ] =3
/

> (Pinput Fower—YaTT)

>

—e _—
WHAWKaTOp — HezHauntenbHpie | PACHBIA MHAMKATOp —
HOpManbHoe npobnembl obopynoBaHHe MoXeT
YCHNEeHHe B paboTe bbiTo NoBpexaeHo

yCTpoicTEa

2aBHCHMOCTb BbIXOAHONH MOWHOCTH OT BXOAHOH MOLYHOCTH

Poutput Pawer- Boixoawas MowHoCTs
Pinput Power: Bxopguas moutHocTs
VATT . KoasdipuumenT zatyxaHua

Pinput Power ~VATT BxoaHas MOWHOCTb — Ko MUMENT 3aTyXaHns

Pmaxi MakCcMManbHaA BbIXOQHAA MOLYHOCTD

Hacrtpoiika D/L ycuneHus



NHamkaTop 6e3onacHOCTM AosxkeH 6bITb 3eneHbIM B npoLlecce
HacTpoliku D/L ycmnenms, HO 6onbluiein Npon3BoANTENbHOCTH
CUCTEMBbI, KaK BUAHO M3 rpaduka, COOTBETCTBYET KpUTUYECKas
pabouas Touka.

BaXxxHbIM yCNOBMEM B YCTAaHOBKE U HaCTpPoOliKe penutepa ABseTcs
CoXpaHeHue nHamkaTopa 6e30nacHOCTM 3e/1eHbIM NPU AOCTUXEHUN
MaKCMManbHO NPOU3BOANTENBHOCTU CUCTEMbI B KPUTUUYECKOM
pabouei Touke.

¢ Hacrtpouka kputTnueckom pabouei Toukmu

BknouMTE NUTaHME YCTPOMCTBA Nocsie coeauHEeHuUs C
OLOHOPHOW N cepBepHO aHTEHHaMM U caeguTe 3a
nHAMKaTopom 6e30nacHoOCTMn

o Ecnm nHpmnkaTop KpacHbIin, TO MOHMXKANTE yCUEHME C
warom B 14bM, noka nHamkaTop He 6yaeT 3eneHbIM.
o Ecnn nHaukaTtop 3eneHbin, TO

1) lMpoBepbTe KauecTBO NOKPLITUA. ECIN KayeCcTBO NOKPLITUS
YAOBNETBOPUTE/IbHOE, TO HAaCTPOMKa 3aBepLUeHa.

2) Mocne ycrtaHOBKM CTabunbHOro KoadpdumuneHTa 3aTtyxaHums
MoBblLanTe ycuneHue c warom B 14bM. Korga nHamkaTtop
6e30nacHOCTM CTaHET KpacHbIM, MOHM3bTE yCuNeHne Ha 1-
28bM. Tak BbixogHas D/L MOWHOCTb MPMMET ONTUMaAbHOE
3HaueHue.

3) Ho ecnn koadduUMEHT 3aTyxaHns He 6bin yCTaHOBNEH, TO
3TO O03HAYaeT, YTO BXOAHAs MOWHOCTb HEAOCTaTOUHa, YTo
AenaeT HeEBO3MOXHbIM AOCTMXEHNE KaueCTBEHHOro
NMOKpPbITUS.

4) Ecnu nokpbiTue cnaboe, To TpebyeTcsa peryavMpoBka
OOHOPHOWM aHTeHHbI Ansa nonydyeHune 6onee MOLWHOrO
BXOAHOIo curHana. [ns ynpolweHusa npouecca oauH
yesioBeK A0/HKEH NPOBEPSATb KAYeCTBO CMrHana B
noMeLLleHnn, NoKa APYron perynnpyeTt 4OHOPHY aHTEHHY
WAn penutep. YA0CTOBEepbTeCh, UTO MHAMKATOP



6e30nacHOCTM He 3aropuTcsl KpacHbIM BCNeACTBUE
camMoB036yXAeHUs CUCTeMbl: eCNn Bbl MepeHeceTe
CEPBUCHYIO @aHTEHHY, W MHANKATOP U3MEHUT UBEeT C
KpaCHOro Ha 3efleHblil, TO NpMYMHa B CaMOBO36YyXXAEeHUU
CUCTEMBI.
e Hacrpoika U/L ycuneHusn
KoadpduuneHT 3aTyxaHms Ha BXoAe paBeH
KO3 PUUNEHTY 3aTyxaHusa Ha Bbixoae!
N36eranite pasHunubl Mexay D/Lu U/LycmneHunamm
6onee 4yem Ha 5a4bM. U/LycmneHne ponxHo 6biTb
paBHO mnn 4yyTb HUXe D/LycuneHuns. OHO He
MOXeT 6bITb Bbllle, T.K. 3TO NpuUBeAeT K
CO34aHunI0 NoMex B MOBUIbHOM ceTu.

8.3.MpoBepka cucrembl

8.3.1. KauecTtBO NOKpbITUA

1) C nomoubto TenedoHa B MHXEHEPHOM PEXUME NPOBEpbTE
KauyecTBO NOKpbITUA. ECNM OHO HeyA0BNEeTBOPUTENBHO, TO
npocneayiTe NHCTPYKLMUAM HUXKE.

e (Cnabbin BXOAHOW CUIHaA NPUBOAUT K HU3KOMY YPOBHIO CUrHana
Ha BbixoAe. MI3MeHUTe HanpaBieHMe JOHOPHOM aHTEHHbI UN ee
pacnosioxeHne. Bo3MOXHO, HEO6X0AMMO 3aMEHUTb @aHTEHHY Ha
6onee MowWwHyto, 4TO6bI NONYUYNTL BONEe CUNbHBLIN BXOAHOM
CUrHan.

e HepoctaTo4HOE KOMMYECTBO CEPBUCHbBIX @aHTEHH MOXET TakKXe
npmBecTn K cnabomy nokpbITUO. CNoXHas niaHUpoBKa
NoMeLLeHMS N TOJICTble CTEHbI NPENSATCTBYOT pacnpoCTpaHeHUto
curHana. HegocraTto4yHast MOWHOCTb penuTepa BAMSET Ha
KayecTBO MOKPbITUSA.

2) Ecnv B OTAEMbHBIX HEBOBLIMX YaCTAX MOMELLEHMNS
KauyeCTBO CUrHana HeyAOBNETBOPUTENbHO, TO
npocneaynTe UHCTPYKLUSIM HUXKeE.



MNMpoBepbTe NpaBUIbHOCTb YCTAHOBKN CEPBUCHbIX aHTEHH.
MN3MeHeHne nx pacrnonoXeHuss MOXET CnocobCcTBoBaTb
YIYULIEHNIO KavyecTBa MOKPbITUS.

Ecnn Heo6xoammo, TO OTperynmpymTe HanpassieHue
CEepBUCHOW @aHTEHHBbI.

MNMpoBepbTe, BO3MOXHO, He06Xx0AMMO A06aBUTb OA4HY UK
6onee CepBUCHYIO aHTEHHY ANS YNy4lleHMsS NOKPbITUS.

TecTupoBaHue

2) ve
cepom

NMposepka
YPOBHS
cHruana

3) MNosns

yposs:

4) Yeenwsore soixoquyio
mowmocTe

1 HzmMennTe NnonoxeHne
) cepeuchoi anrennm

2) Yeennuste uncno
I ———

MNpoBepka
KauecTsa 2BOHKa.
Y [I0BNETBOPHUTENbHO

3) Mounzore sumusumn
ypoBHA zaTyxaHuA

4 YeenuunTe BoIXOAHYO
MOWHOCTE

3aBeplueHHe

3amMevyaHus

1) MNoHu3bTe KO3 DUUMEHT 3aTyXaHns
2) TloBbICbTe BbIXOAHYIO MOLWHOCTb: U3MEHUTE HanpasieHue
JOHOPHOW aHTEHHbI UM ee pacrnonioXeHne; BO3MOXHO,
Heo6XxoaMMO 3aMeHUTb aHTeHHY Ha 6onee MOLWHYH, YTObbI
nony4mTb 6onee CUAbHbINM BXOAHOM CUrHaI.
8.3.2. PenuTtep BKJIIOYEH, HO HE U3SMEHSEeT Ka4yecTBO
NOKpbITUA



e PenuTtep BKAIOYEH, NpU 3TOM HabnoaaroTca konebaHuus
YPOBHS CUTHaNa, U HEBO3MOXXHO NMPOU3BECTU 3BOHOK C
mMo6unbHoro tenedoHa.

MpuumMHa: HekKayecTBEeHHOE pa3HeECEHNE JOHOPHOM U CEPBUCHOM
aHTEHH.

PeweHue:

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

2) W3MeHWTe HanpaBneHne aHTEeHH UK pacCTossHUE Mexay
HUMMU.

3) MNoHu3bTe YpOBEHb YCUIEHNS C MOMOLLbIO NepekoyaTesnen
Ha ppoHTaNbHOM NaHenu, ecnu BblWeonucaHHble AeACTBUS
He pewunnun npobnemy.

dononHutenbHble MEpbI:

1) Onda nydwero pasHeceHUs aHTeHH UCMNOJIb3YNTe Kpbiwy
34aHuA. He ycTaHaBninBanTe AOHOPHYIO U CEPBUCHYIO
aHTEeHHbl Ha O4HOM 3Taxe!

2) Wcnonb3ynTte aKpaHUpyoWmMe CTPOUTENbHbIE
nepekpbITHS.

¢ Penurtep BkNoueH, HO TenedoH He o6Hapy>xuBaeT ceTb,
M HEBO3MOXXHO NPOU3BECTU 3BOHOK

MpuuuHa N21: HekauecTBeHHas cbopka coeanHEHNN CUCTEMBI
PeweHue: Npounsseante 60nee KavyecTBeHHYO c6OpKy coeanHEeHU

MpuuuHa N22: CurHan, nonydyaemblii JOHOPHOM @HTEHHOW OT
6a30BOM CTaHUMK, CIINLWLIKOM CUSbHbIN

PeweHune N21: I3ameHUTe HanpaB/ieHNne AOHOPHOM aHTEHHbI Un
MeCTO €€ YCTaHOBKM, YTOb6bl MOHU3NTb BXOAHOW CUTHAnN

PeweHue N22: /cnonb3yiTe 3KpaHUPYIOLLME COOPYXEHUS ANS
NMOHWMXXEHUS BXOAHOIO CUrHana




e WMHaMkaTop 6€30MacHOCTU penuTepa HeaKTUBEH

MpuumnHa N21: Penutep cnoMaH

PeweHwue: NpoBepbTe MCNPaABHOCTb 6/10Ka NUTaHUS, 3aTeEM
OTK/II0YMUTE ero OT penuTepa M NoakaymTe cCHoBa. Ecnn nHankatop
6e3onacHOCTK BCe elle HeakKTUBEH, TO YCTPOMCTBO BbiBEAEHO M3
CcTpos. CBSXUTECh C NOCTaBLMKOM 060pyAOBaHUS AN rapaHTUHOMO
peMOHTa.

MpuuuHa N22: CucteMa noaBepXeHa CaMOBO36YyXaAeHUNt0, ecnn
nocse noaka4veHns 6aoka NnMTaHusa nHamkaTop 6esonacHoCcTm
3aropencst KpacHbIM

PeweHune N21: /I3amMeHUTe HanpaBsieHNe AOHOPHOM U CEPBUCHOM
AHTEHH WM pacCTOsIHUE MeXAay HUMMW.

PeuweHue N22: Vcnonb3ynTe aKpaHMpyoWwme CTPOUTENbHbIE
nepekpbITMSa Ana obecnevyeHms N3onsaunm aHTeHH.

PeweHue N23: [loHM3bTE YPOBEHb YCUNEHUS penuTepa Ha
(dpoHTanbHOM NaHenwu.



AN\
RF-LINK

MpoekTupoBaHWe, NocTaBky 060pyA0BaHUS U
yCTaHOBKa CUCTEM YCUJIEHUS COTOBOI CBS3M

FapaHTUWAHDbIM TanoH

N3penuve:

RF-Link 1800-60-10

Aapec n oTMeTKa NpousBoanTeNns:

CepuiiHbii HOMep:

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

[aTta n3rotoBneHus:

[aHHble npoaasBLa: TenedoH:
[aTta npoaaxu:
[aHHble nokynaTens: TenedoH: AfQpec yCTaHOBKWU:

vk

rapaHTniiHble 06513aTe/IbCTBa.

CpoK rapaHTUiiHOrO 06CNYyXMBaHUS yCTaHaBAMBAETCS MNPOAO/KUTENBHOCTBIO 12 MecsueB €O AHSA
NOKYMKW/yCTaHOBKM penuTepa no aapecy Mokynatens.

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

FapaHTuitHoe 06CnyXMBaHWE NMPOU3BOAUTCS TONbKO MPU HAIMYUKU B rapaHTUIHOM TasfloHe CepUMHbIX HOMEPOB
(ecnu oHWM NpeaycMOTPeHbl ANS AaHHOro BMAA 060pyA0BaHUS) U COBMAAEHWN UX C CEPUNHBIMW HOMEPaMU Ha
camoM o6opyAoBaHUu.

Cpok peMoHTa A6OHEHTCKOro komnnekTa — He 6onee 30 pabounx gHeN.

Monomkoit obopyaosaHna Mo BuHe [lokynaTens SBASETCA MOJMIOMKA, Bbi3BaHHAs HapyleHWeM npasun
3KcnlyaTaumm o60pyfoBaHMs, YKasaHHbIX B MHCTPYKLMMW MO UCMNONb30BaHUIO AaHHOro 060pyAoBaHMs.
O60opyAoBaHUE He NPUHUMAETCS K rapaHTUHOMY PEMOHTY B Clyvasx:

. €C/IM OHO MMEeeT MexaHW4eckne, XMMUYECKne 1 Ap. NOBPEXAEHUS;

o ecny OHO MMeeT HapyLeHWs WKW Chedbl CHATUS rapaHTUMHONM Hakneiku (cTukepa), noBpexaeHus
cepwuiiHOro HoMepa, NioM6 Npou3BoAUTENS;

. NpU HEMOJTHOW KOMMAEKTHOCTW U3AENVS, NPU OTCYTCTBUM YNaKOBKN U AOKYMEHTaLuuu;

o €CnM HeUCrnpaBHOCTM, CBsi3aHHble C NOBpexXAeHueM 060pyLOBaHUS B pe3y/bTaTe XU3HeAesTeNbHOCTU
HaCeKOMbIX, MPbI3yHOB W AOMALLIHWX XUBOTHbIX;

o ecnu MpUYMHON HeWCrnpaBHOCTW SABNSAIOTCS (OPC-MaxopHble 06CTosATENbCTBa (rpo3a, HaBOAHEHUS,

3neKTpuYeckne paspsaibl, HenpaBoMepHble AENCTBUS TPETbUX UL U T.A4.).
B crnyyae HEBO3MOXHOCTU YCTPaHEHUsI HEUCMPABHOCTM, NpousoLleaLleli He no BuHe A6oHeHTa (MokynaTens),
ABOHEHTCKMIA KOMMJIEKT 3aMEeHSATCS Ha HOBbI, aHaNorMYHON MoAenu.
3aMeHa HeucnpaBHOrO penuTepa Ha HOBbI NMPOM3BOANTCSA TONIbKO B C/lyYae COXPaHEHWUS ero TOBapHOro Buaa
M NPU HaNM4MKU NOSTHON KOMMAEKTaLMUU U YNaKoBKM.
FapaHTuiiHOEe o0b6cnyXuBaHWe ocyllecTBnseTca no agpecy: 121351, r Mocksa, yn. KoutobuHckoro, 4.4,
+7(495)960-41-30. MokynaTenb 06s3aH COXpPaHSATb BCIO YNAaKOBOYHYIO Tapy U AOKYMeHTaLuio.



