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BBogHasa yacrtb

BHMMaTeNbHO NpoYnTaiiTe JaHHOE PYKOBO/ACTBO Nepes yCTaHOBKOM
nnu o6CNyXxXnBaHUEM peENUTEPOB.

B pykoBoACTBE OnMcaHbl YCTaHOBKA, BBOA B 3KCMyaTaumio u
obcnyxxmBaHme penuTepoB 4YacTOTHOroO AnanasoHa 20abm-304bm.
NHpopMaunsa, coagepxallasca pykoBOACTBE, MOXET O6biTb MU3MEHEHA
6e3 npeaBapuTenbHOro yseaomsieHms. NpeanoxXeHns no yayudweHmo
PYKOBOACTBa MPUBETCTBYIOTCS.

1. MpeaynpexxaeHue o cobnroaeHnn TexHnkn 6esonacHoCcTu
Monb3oBaTeNb AO/KEH C/Ie0BaTb YKa3aHUAM HUXE:

*= PenuTep AO/KEH COOTBETCTBOBATbH TPeH6OBAHMAM CUCTEMBI
B 3aBMCMMOCTM OT UCMNOSIb3yeMoro o6opyaoBaHus.
ObecneybTe YCTOMUNBYHO YCTAHOBKY M MOJIHME3ALLUTY.

* HanpsbxeHue 6n10Ka NUTaHUA penutepa AOXKHO
cooTBeTCcTBOBaTb TpeboBaHMsAM 6e3onacHocTu. Jliobble
OENCTBMS A0MKHbI MPON3BOAUTLCS TONBKO CleunasncTom
M TOIbKO nocne obecTtoumBaHus yCTpoOMCTBa.

» 3anpewaeTcs caMoCTosATeNbHO pa3bupaTb, 06cnyxuBaTtb 1
NnepeHoCUTb YCTPOMCTBO BO nsbexxaHme ero noBpexaeHus
N nopaxeHus Noab3oBaTens 371eKTPUYECKMM TOKOM.

* 3anpewaetcs pa3bupaTb penuTep, NpuMKacaTbCsl K ero
MOAY/ISIM MU KOMIMOHEHTaM 3N1eKTPOHUKU. He HapyLwaTb
3N1eKTPOCTaTUYECKYIO 3aLuTy!

= [epxaTb B OTAANEHUN OT UCTOYHMKOB Tenna, T.K. penuTep
n3ny4aeT Tenso B npouecce paboTbl. He HakpbiBaTb
ycunuTenb 4eM-1m60o MelwatowmnM eCTeCTBEHHOMY
TennooTeoAy.



2. 3HaAKOMCTBO

LLinpokoavana3oHHbi penutep (20abm, 23abm, 25406m, 2746M,
30abmM) aBnseTcs ngeanbHbIM peWIEHUEM A1 YNyULIEHUS NpuemMa
COTOBOIO CMrHasna B goMe, omuce, TOproBOM LieHTpe, NOA3EMHOM
napkuHre, pecrtopaHe. 30Ha MOKPbITUSA OAHOrO penuTepa cocTasnseT
50-4500Mm2.

PennTtep ocHalweH CUCTEMON py4YHOWN perynnpoBkn ycunenmns (PPY),
YTO MO3BOJSISIET UHXXEHEPY U3MEHATb KO3 DULNEHT YCUTEHNS
YCTPOWMCTBa BPYUYHYIO A/ MOJIYyYEHMS Hauny4yLero rnokpbeitns 6e3
CO3aHus MoOMeX B CeTH.

B penuTep BCTpoeHa cxeMa obHapyxeHusa konebaHun cmrHana ans
aBTOMaTUYeCKOW peryimpoBKn ycuneHus, 4tobbl nsbexartb noMex B
COTOBOW CETU N NnoaaepxaTb HE06X0ANMbIN YPOBEHb BbIXOAHOIO
curHana. Minamkatop 6e30nacHOCTM Ha POHTaNbHON NaHenm
M3MEHMUT LBET C 3eJ/IeHOr0 Ha KpacHbIN, ecnm cuctema obHapyxuT
cunbHble KonebaHua curHana wam BXogHoM curHan 6yaer CAnWKOoM
cnabbin.

Penutep Takxe ocHaweH cuctemort NetworkSafe, kotopas
aBTOMaTU4YeCKM OTKIKYaeT penutep A4 3allnTbl COTOBOM CeTU B
cnyvyae, ecnu He 6bl1a Npov3BeaeHa perympoBka Ans ycTpaHeHus
npobnembl, oTpakeHHon Ha MHHOPMaLMOHHOM NaHenn penuTtepa.
Y6eauTtecb, UYTO Ha MHPOPMALMOHHOWN MaHenn penutepa ropuTt
3efleHblli CMrHan — B 3TOM criydae obecneunBaeTcsi onTMMasbHas
NpoOn3BOANTENBbHOCTb CUCTEMBI.

3. XapaKTepuCTUKU CUCTEMbI

3.1.0co6eHHOCTH

e O6Ttekaemas dopmMa.

e Lnpokunii 4acTOTHbLIN AWana3oH penutepa,
NoAAEPXUBAKOLLMIA BCEX ONEepaTopoB.

e BblCOKOE Ka4yecTBO KOMMOHEHTOB COOPKM.

e PyyHas perynupoBka ycuieHus.

e ABTOMaTMYecCKas peryampoBkKa ycuneHus obecneuymnmsaeTt
CTabunbHOE NOKPbITUE U MUHUMU3NPYET NOMEXU B CETU.



e  OYHKUMS aBTOMATU4YECKOro BbIK/OUYEHUS,
npeaoTBpallatoLlas HeraTMBHOE BO34ENCTBUE Ha
MOBUIBHYIO CETb.

3.2.BHewHUit BUA penuTtepa
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4. CTpyKTypHas cxemMa v npuHuun pa6oTbl

20abm, 23p0B6M, 25a06M, 2706M, 304BbM penntep — ABYCTOPOHHUMA
ycunutens. PenuTtep nony4vaeTt curHan ot 6a3oBOM CTaHUMKU COTOBOrO
onepaTopa 4epe3 AJOHOPHYI aHTeHHY. ocne oH
npeobpa3oBbiBaeTCS C MOMOLLbIO BCTPOEHHOIO AMNAEKcepa U
YacToTHOro npeobpasoBaTens. 3aTeM CUrHanN ycunmeaeTcs C
nomouwbio MWY n npeaBapuTenbHOro ycuanTena v naet Ha
CepBUCHbIE aHTEHHbI B MOMELLEHNAX, YTO6bI YNy4LNTbL YPOBEHb
curHana ans MmobunbHbIX TenedoHOoB.

Ncxopawmii cMrHan oT MobubHOrO YCTPOMCTBA, HaxoasLwerocs B
30He NOKPbLITUS, NPUHUMAETCSH CEPBMCHOM aHTEHHOW, NPOXoAunT
yepes Aunnekcep 1 YacToTHbIM NpeobpasoBaTesnb, YCUINBAETCA C
nomowbio MLWY n npeaBapuTenbHO yCUNUTENS U Yyepes3 AOHOPHYIO
aHTeHHY naet Ao 6a3oBoM CTaHUMMN.
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5. Cucrema penurtepa
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e [NoHOpHasa aHTEeHHa
o PekoMeHayeTCs BHELWHNAS aHTEHHA «BOJIHOBOW KaHan»
AnanasoHa’/-15ab6
o Ha3HauyeHne aHTEeHHbI: NPUHMMATb CUTHanNbl OT
6a30B0OM CTaHUMKW COTOBOrO onepaTtopa v OTNpaBsATb
MX Ha penuTep, COeANHEHHbIN C aHTEHHOM Kabenem
(kayecTBO NpueMa curHana BnAMsieT Ha KayecTBo
NOKPbITUS CEPBUCHON aHTEHHON). Takxe AoHOpHas
aHTeHHa OTnpaBNseT CUrHaabl OT penuTepa Ha
6a30Byl0 CTaHUMUIO.
¢ CepBuUCHasl aHTEeHHa



o PekomeHayeTcsi BCeHanpaBiieHHas (KpyroBo
AvarpamMmmbl HanpaBAEHHOCTN) aHTeHHa 346 nnum
aHTeHHa naHesnbHoOro Tmna 7-9ab6. WTbipeBas aHTeHHa
Takxke noaxoaut ans 1046 penuTepa, HO CTOUT
Y4YUTbIBaTb OrPAHNYEHHOCTb 30Hbl MOKPbITUSA.

o AHTEHHbl KpYyroBol AnarpaMMbl HanpaBaeHHOCTHU
cnenyeT yCTaHaBIMBaThb B LEHTPE NMoMeLleHuns (3Taxa)
paBHOyAaneHHOo OT NPensaTCTBUIA NO BCEM
HanpasneHunsaM. CnegyeT UCNonNb3oBaThb
HanpasJ/ieHHble aHTEeHHbl NaHeNbHOro Tuna B
NOMeLLEHNSAX O4YEBUAHO BbITAHYTOM MNJAHNUPOBKMU
(Kopngop, ANVMHHBINA Nepexoa MexXxAay 4YacTaMu 34aHus,
TYHHEnNb)

e Kabenun

KoakcuanbHble kabenmn LMR 300, LMR400, 5D-FB, 8D-FB, B
HEKOTOpbIX cry4vasax duaepHbii kabenb 1/2".

e [Nenutenu n HanpasBJ/iIeHHble OTBETBUTENIUN

B cnyyae cnoXHoW nAaHMpOBKWU 34aHUSA U/UNW TONCTbIX CTEH
OENUTENN N HanpaB/fieHHbIE OTBETBUTENN AONXKHbI
NCNONb30BaTbCs ANl YMEHbLUEHMS NOTEPU CUIHaNa, KOTOPbI
6ypeT pacnpepeneH Ha 6onbllee YACNO CEPBUCHbBIX aHTEHH,
MOKPbIBAKLWMNX BCIO TEPPUTOPUIO.

6. TexHunueckasn cneuncdpukaumsn
6.1.PY-cneuncdukauyns



AneKTpoTexHnYeckue u/L D/L
XapaKTepUCTUKH

YacToTHbIN EGSM900&GSM | 880 ~ 915 925 ~ 960
AManasoH My My,
KoadhduumneHT ycuneHms =70 nb =75 nb
MakcuManbHasi BbIXOAHas =15aBbM =23a06M
MOLLHOCTb

WnpnHa gnanasoHa (-346)

LLUnpokoananasoHHbIN

PPY

=316 / 16 war

ABTOMaTM4YecKasi perysnpoBka

=215ab, aBTOMaTnyeckoe

ycuneHus OoTK/ItoUeHmne nocne 15406
(onunoHanbHO)

Mo6o4Hoe 9 kKly~1 kl'y =-36abM @ 3 Kl'y

nsnydyeHune 1Mu~12.75 =-30aBbmM @ 3 kl'y
My,

KoadpdunumeHT wyma =6 anb

KoaddunumneHT cTtosyen BOJHbI =2.0

3agepxka =1.5mc

CpenHee BpeMsa mMexay
OTKas3aMmu

50000 yacos

6.2.KoHCcTpyKLMOHHasA cneundukaums
N® | HaumeHoBaHue Cneundunkaums
1 | CTeneHb 3aWmThI IP40

2 | Tun oxnaxaeHus

EcTtecTtBeHHOE oxna)xaeHue

6.3.YcnoBusa okpykatowiei cpeabl

N° | HaumeHoBaHune Cneuudunkaums

1 | Pabouas oT -25°C po +55°C
TEMNepaTypa

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

3 | BnaxHocCTb oT 5% 80 85%




6.4.Tpe6oBaHua kK aganTepam

N° | HanmeHoBaHue MuHnumym | CpegHee Makcumym
3HayeHue

1 | AnanasoH 90 B 220 B 264 B
BXOAHOIo
HanpsiXXeHuns

2 | Avwana3oH 47 Tu 50 Iy, 63Ty
BbIXOA4HOIO
HanpsiXXeHns

7. YcTaHoOBKa

PenuTtep Mcnonb3yeTca ANs NOKPbITUS BHYTPEHHUX MOMELLEeHUA.
BnaxkHoCTb 1 TeMnepaTypa BAUSIIOT Ha HAAEXHOCTb paboTbl
ycTpolictBa. Mpu ycTaHOBKE C/iefyeT yunuTbiBaTb Takme pakTopbl Kak
TemnepaTypa, BNaXHOCTb, Mbl/ib, PaANONOMEXN, HapyLleHne
HOpManbHOro TEMJI0OTBOAA.

7.1.Tpe6oBaHM1s K pacnosI0XKEeHUI0 YCTPOMUCTBA

e PekomeHpyeTcs ycTaHaBnMBaTb penuTep B NMPOXIa4HOM
CYXOM M XOpoLwo BEHTUIMPYEMOM NMOMELLEHNN, HE
noaBEPXXEHHOM BO3,CI,el7ICTBVI}O 3PO3NOHHbIX Mra30B U AbiMa.

Nnu Ha cTeHe, Ha KOTOPOW BO3MOXHA XOpoLlas BEHTUNALMS,
3allinTa OT COJTHEYHbIX J'Iyl-IEI7I n Bnaru.

e BbiCOTa YCTAaHOBKM He A0/KHA NpensaTCTBOBaTb NoABEAEHUIO
kabens, oTBoAy Tenna, 06CNyXUBaHUIO U 3aLUUTE YCTPOMCTBA.

e Heobxoanma BO3MOXHOCTb obecrneveHns ycTponcrea
NUTaHWEM OT S1EKTPUYECKON CeTH.

e B 34aHMN HEO6XO0ANM MOSTHMEOTBOA.

7.2.Tpe6oBaHMA K NUTAHUIO YCTPOMACTBA



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

7.3.IHCTpPYMEHTbI AJ11 YCTaHOBKM

N¢ HasBaHue Xapakre Konunuecrso AononHuTeNnbHO
pUCTUKa
1 PacnopHbii M5*24 6 CraHpgapTHOe
6ont KOMNJeKTyuee
2 Hape3Hon M3*27 4 CraHgapTHoe
BUHT KOMNJeKTyluee
3 KpoHWTENH 1 CraHpapTHoe
KoMMaeKTywuee
4 MepdopaTop 1 O6opyanoBaHune
MHXeHepa
5 | byp M3 1 O6opynosaHue
MHXeHepa

7.4.YCTaHOBKAa AOHOPHOW aHTEHHbI

OcHoBHOM dyHKUMEN pennTepa SABMASETCS ycuneHmne cnabblx
paanocurHanos. O6wunin NnpmHunn: BxoaHas MOLHOCTb
+YcuneHune = BbixogHas MOWHOCTb. MOLWHOCTbL CUrHanNa,
NpUHUMAEMOro JOHOPHOW @aHTEHHOW, HaNpPsAMYIO BAUSET Ha
MOLLHOCTb CMIrHana CepBUCHbIX @aHTEHH, MO3TOMY KpalHe
Ba)kHO BbibpaTb NpaBuU/ibHOE MECTO A8 LOHOPHOMW aHTEHHbI.

e [poBepka curHana, nosy4vyaemMoro AOHOPHOM aHTEHHOM, C
noMolLbo MobunbHoro tenecgoHa

o BblbepuTe HauBbICWYIO TOYKY 34aHUS ANst YCTaHOBKU
OOHOPHOWM aHTEHHbI, €CIN 34aHMNe HUXE CEMU STaxeMn.
Ecnu 3paHue Bbille ceMu aTaxew, To Bbibepute MecTo 414
YCT@HOBKW LOHOPHOMN aHTEeHHbl Hanogobue 6ankoHa nau
nnaTgopMbl, KOTOPOE HaXOAUTCS Ha BbICOTE HMXE CEMU
aTaxen.

o [Monocka, otobpaxawLwasa Ka4yecTso CBS3u B TeniedoHe,
OO0/MHKHA 6bITb NOSTHOCTBLIO 3aMNo/IHEHA B MecTe KpernaeHus
OOHOPHOW @HTEHHbI.



TenedoHHbIN 3BOHOK U rnepeaaya AaHHbIX Yyepe3 TenedoH
OOMMKHbI 6bITb CTabUNBbHBIMU B TEYEHNE TPEXKPATHOIO
TECTMPOBAHUS B MECTe YCTaHOBKW AOHOPHOI aHTEHHBbI.
Ha nsobpaxeHuun HUxe npuBeaeH NpuUMep NpPoBEPKHN
KayecTBa CMrHana Ha Kpblwe 3aaHnsa. 06xoaa Kpbiwy Mo
nyHkTtam A-EBbibepute Hanbonee noaxoasiluee MecTo Anas
YCTAQHOBKW JIOHOPHOM aHTEHHbI.

e Bbi6op HanpaB/ieHMA YCTAHOBKU AJOHOPHOW aHTEHHbI

(o]

[JoHopHasa aHTeHHa AofKHa 6bITb HanpaB/ieHa B CTOPOHY
6a3oBoOW CTaHUMKM COTOBOro onepaTtopa. Kauectso curHana
6ynet nydwe, ecnu 6asoBas ctaHuus byaet B npsMon
BUAMMOCTM OT @HTEHHbI.

BbibupaliTe NpoTUBOMNOMOXHbIE HANpaBieHUs Ans
AOHOPHOWM U CEPBUCHON aHTEHH NMpu UX ycTaHoBke. Ecnun
HanpaefieHUs aHTeHH COBMajaloT, TO YCTaHOBKA A0/KHA
Npon3BOAUTLCHA TOSIbKO MOC/E NMPOBEPKN KavecTBa
CUTrHana n UCKIIYEHUS 9BNEeHNS caMoBO3byxaeHns
CUCTEMbI BCeACTBME HeHaanexalen 31eKTpoOMarHMTHOM
pa3BA3KW aHTEHH.

Ecnun HabniogaeTtca HeHaanexallee Ka4ecTBO CUrHana uam
CBSA3W, TO HEO6XOANMMO N3MEHUTbL HanpasneHne JOHOPHOW



aHTEHHbI NN ee MeCTO YCTaHOBKMU ANS Nosy4YeHus
nyJywero Kadecrtsa.

o LUnpokoamanasoHHbI penuTep NoaaepXuBaeT BCeX
COTOBbIX onepaTopoB. OTperyanpyinte AOHOPHYIO aHTEHHY
TaK, 4Tobbl MMeTb paBHOLLEHHOE KaYecTBO CBA3M CO BCEMU
COTOBbIMM ONepaTopaMu.

e YcTaHOBKa AOHOPHOW aHTEeHHbl. Ocobble ykasaHus

o 3anpelwiaeTcs yCTaHaB/ANBaTb AOHOPHYIO aHTEHHY B
[OXANMBbBIA ieHb C rPO30MN.

o CnepyinTe MHCTPYKUMSAM NPU YCTAHOBKE AOHOPHOM
AHTEHHbI.

o PazbeMbl JOHOPHOW @aHTEHHbI N NOAXOAALLME K HUM
Kabenn AoMKHbl 6bITb TMAPOU30/INPOBAHDI.

o Bo nsbexaHne nomex AOHOpPHAsA aHTEHHA A0JI)KHA 6bITb
yAaneHa oT MeTaJNIMYeCcKnx Usgenni, BbICOKOBOIbTHbIX
NpoBOAOB, APYIMX @HTEHH U BbICOKOBOJIbTHbIX
TpaHcdhopMaTopoB.

o Penutep — ABYCTOPOHHUW YCUNWUTENb CUrHana, ons
KOpPEeKTHOM paboTbl KOTOporo Heob6xoanmo nsberatb
SIBIEHMS1 CaMOBO36yXXAeHNS CUCTEMbI, KOrga CMrHasn oT
CEPBUCHOWN aHTEHHbI y/1aBNMBaeTCad AOHOPHOW aHTEHHON,
YCUINBAETCS M BHOBb NMOAAETCH Ha CEPBUCHYIO,
UMPKYnpys Takmm obpasoM no Kpyry. Penutep pabotaer
KOPPEeKTHO, TO/IbKO eCc/i Ha MHGMOPMaLUMOHHOM NaHenu
ropuT 3efeHblil CBeTOAMOA,.

o MunHMManbHoEe paccTosiHMe Mexay AOHOPHOM N CepBUCHOMN
aHTeHHoM — 10 MeTpoB, YUYuUTbIBas UX MPOTUBOMOSOXHYIO
HanpaB/eHHOCTb.

Ha mnnnioctpaummn HMXe nokasaHo, Kak ycunutenb npeobpasyeT
CUrHasn, NosyyYeHHbln oT 6a30BOI CTaHUUM, N OTNpaBnseT Ha
CEepBUCHYI0 aHTEHHY. Ecnun paccTtossHue mexay AOHOPHOM U
CepBMCHOWN aHTEHHOW MeHbLUEe YKA3aHHOro, TO YCUJIeHHbIN CUIHan
6yneT 4aCcTUYHO yX0AMTb Ha AOHOPHYO @aHTEHHY, Bbi3blBas
camMoBo36yxaeHne CUCTeMbl. DTO NPUBOAMT K YMEHbLUEHWUIO 30HbI
NOKPbLITUSA N YXYALIEHUIO KayecTBa CBA3U U MOXET NpUBECTU K
CO34aHUI0 MoMex B MOBMALHOM CETU, HA YTO He3aMeannTesbHO
OTpearnpyrT COTOBbIE OMNepaTopbl.



Ecnn CaMOBOB6Y)KD,EHMﬂ CUCTEMbl HEBO3MOXHO n3bexaTb 3a cyer
YBENNYEHUA PaCCTOAHNA MeXay aHTeEHHaMU, TO N30JIMpOBaHUA
MOXHO A06uMTbCS 3KpaHMpoBaHNEM CTPOUTENIbHbIM KOHCTPYKUNUAMNA.

I
r “ bGa30BanA CTaHUMA

CoToBblii TenedoH

e YcTaHOBKa aHTEHHbI NaHE/IbHOIo TUNa B Kayecree
AOHOPHOM



YcTaHOBKa aHTEHHbl <« BOJIHOBOW KaHan» B KayecTBe
AOHOPHOM

e TpeboBaHusa cucrembl GSM/DCS
o [onHasa BXxoAHas MOWHOCTb AO/MKHA 6biTb B palioHe -
504BM, MMHMManbHasa Ao/MkHa npesbiwaTb -8046M.
o [ocne Tpex-naTUKpPaTHOW NMPOBEPKN COEANHEHUS
Ka4yeCTBO CBS3M AOJ/IKHO 6biTb YA4OBIETBOPUTENbHbLIM B



TedyeHne 95% Bcero BpeMeHu. [JonXKHO OTCYTCTBOBaTb
sABJIeHMne X3HA0Bepa.

o Bepgywwun LWWKY gonxeH 6biTb +64B5M OTHOCUTENBHO
cneaywuLero Bo nsbexaHme obpbiBa CBA3N.

e Tpe6oBaHusa cuctemblt WCDMA

o MonHas BxoAHas MOLLHOCTb A0MXKHA O6biTb B palioHe -55~-
604BbM, MMHMManbHaA AoMKHa npesbiwaTb -904bM.

o [Mocne Tpex-NATUKpaTHOMN NPOBEPKU COEAUNHEHUS
OTHOLLEHMNE CUTrHanN/WyM A0/KHO ObiTb Bbille -7a6M.
JO/MKHO OTCYTCTBOBATb SIBIEHUE X3HAOBEpA.

7.5.Yknaaka kabensi n c6opka coegnHeHum

Obpalwante BHUMMaHue Ha crieymdurkaumio kabenen u

6e3onacHbIfi pagnyc KpmBu3Hbl. N3rnbarte kabenm ocTtopoxHo!

N3berainte nospexaeHns onseTku!

AKKypaTHO yKknaabiBaiTe kabenu B kabesbHble KPOHLUTENHBI.

CoxpaHanTte dopMy ropusoHTasbHOro kabens, nogaep>xxmeas ero

yepes Kaxgble 1-1,5 meTpa. N3berante nposucaHms

BepTMKanbHOro kabens noa cobCTBEHHbIM BECOM, NMOAAEpPXMBas

ero yepes Kaxgble 2-3 MeTpa.

CnaboTo4Hble kabenu A40/MKHbI HAXOAUTLCSA OTAENLHO OT

CunoBbIX. B cnyyae nx noMmelieHmsa B oanH KabenbHbIX

KPOHLUTENH OHM A0KHbI 6bITb Ka4eCTBEHHO M30/IMPOBaHbI.

CoeanHUTe BCe pa3beMbl CUCTEMbI. BHewHWe coegmHeHuns

AO/MKHbI 6bITb TMAPON30MPOBaHDI.

Ob6ecneybTe MonHMe3awnTy. N3berante necdopmaumm aHTEHHOrO

duaepa!

YKazsaHus K NpoTarnBaHuio cnaboTouHbIX KoakcmnasnbHbIX Kabenen

o CoxpaHanTe oAMHaKOBYIO OCTAaTOYHYIO ANUHY Kabenen ans
KOPPEKTHOrO NOAKJ/THOUYEHUS.

o [ponssoauTe nobbie 4ENCTBUA C ONAETKON, NMPUMeEHSAS
COpasMepHyto cuny.

o CBapwuTe Xuibl, NCNOMb3YS AOCTAaTOYHOE KOJIMYECTBO Npunos
n nsberas wnaka.

o Wcnonb3yiiTe gocTaToOvHOE KOIMYECTBO TEPMOYCAA04YHOI0
MaTepuasna Ha KoHuax kabenei.

o 3awuTtuTe KOHUbI Kabenen oT BAarn u cblpoctn. Micnonbaymnre
rMAPOU30MSLMOHHYI0 Haknaaky ans obecneyeHus



r’MAPOU30NALNM OTKPbITbIM KOHLAM Kabens. O6pexbTe KOHeL,
kabenb, ecnn OH MoagBepPrcsa BO34ENCTBUIO BNaru.

8. YcTaHOBKa CEpBUCHOMW aHTEHHbI

Moaxoasiume aHTeHHbl BbIGBUpalOTCA B OTAENbHOCTM A8 KaXaoro
cnyJdad. B cucrteme ¢ penutepoMm =2046M MOXeT MCnonb3oBaTbCs
6onee ogHow aHTeHHbl. K penutepy =3046M MOXeT 6bITb
ycTaHoBneHo 6onee 10 cepBUCHbIX aHTEHH. Bbl MoxeTe
CBS3aTbCH C HAaMM ANS yTOYHeHusa Hanbonee noaxoaswero
peweHna Ballero cny4yad.

8.1.YcTraHOBKa penutepa

e [MowaroBas ycTaHOBKa

PenMTep AOJIKEH YCTaHaBINBATbCA TOJIbKO BHYTPU NMOMELLEHNA.

1) NoacoeanHute K penutepy 610K NUTaHUA 1 Kabenu.

2) Y6eanTech, UTO penuTep yCTAHOBMEH HAaAEXHO U Ha
(pOHTaNbLHOM NAHENN ropuT 3eNeHbIn UHANKATOP.




e« OnucaHue pa3beMoOB penuTepa

1) BHewHwun paszbeMm coegmHseTcss kabenem ¢ AJOHOPHOW aHTEHHOM

2) BHyTpeHHMI pa3beM coeaunHaeTcsa kabenem C cepBUCHOMN
AHTEHHOW

3) Pa3beM nuTaHus coegmHaeTcsa ¢ 6/10KOM NMUTaHUS

e Bbl60Op KOMMJIEKTYIOWMUX CUCTEMDI

Mpwn BbIBOpE KOMMNIEKTYOLWMX 0bpallante BHUMaHWe Ha Takne
napaMeTpbl Kak 4acToTa M NOJIHOEe CONpoTUBNeHMe. Bce
KOMMAEeKTYoLWMe AO/MKHbI COOTBETCTBOBATb YacToTaM penuTepa.
Hanpumep, ecnun penutep cooTBeTCTBYET cTaHaapty GSM900, To Bce
KOMMEeKTYoWme AOKHblI COOTBETCTBOBAThb cTaHaapTy GSM900.
Ecnun nonHoe conpoTtuenenne penutepa 500M, To BCe
KOMMAEKTYHOLWMNE CUCTEMbI AOJIXKHbI EMY COOTBETCTBOBATb.
Ncnonb3oBaHne paano4acTOTHOrO KoakchanbHoOro kabens c
HOMWHAa/IbHbIM BOJTHOBbIM COMPOTUB/IEHNEM OTNINMYHBIM OT 500M
OOMONHUTE/IbHO Harpy>XaeT pennuTtep, YTo CHUXaeT 3pHEKTUBHOCTb
BCEM CUCTEMbI U CPOK ee 3KcnayaTauun.

8.2.HacTtpoiika penutepa
MpeaBapuTensHo ybeamTecb B Ka4eCTBEHHOM COEAMHEHUN
Bcex kabenen nepen TeM Kak MPUCTYNNTb HUXXEOMUCAHHbBIM
ONEeNCTBUAM.

8.2.1. BknroueHue penurtepa

lMocne BKAKOYEHUSA pennuTepa NpoBepbTe MHAMKATOP
NMUTaHNA N UHOANKATOP 6e3onacHoCTu.

e 0603HaYeHnA BO3MOXKHbIX COCTOSSHUI MHAMKAaTOpa
nMUTaAHuUA



Crartyc O603HaueHune
3eneHbin HopmanbHoe cocTtosiHne
HeakTnBeH Mpobnema nutaHus

0603HaYeHNA BO3MOXKHbIX COCTOSAHUM MHAUKaTOPpa

6e3o0nmacHoCTH

Craryc

0O603HaueHune

3eneHbin

HopmanbHas paboTta ycTponcTea

O6paTnTe BHMMaHUE, YTO BXOAHOWM
CUrHan MoXxeT 6blTb HEAOCTATO4EH,
Nnpwv 3TOM Ka4yeCTBO MOKPbITUS
yxXyawmnTca. Ecnm kayecTtso
NOKPbITUSA YAOBNETBOPUTESNLHOE, TO
HEeT Heo6XxoANMMOCTU NMpeanpUHMMaTb
Kakne-nnbo aencrems. B apyrom
cnyyae cucteMa HyxaaeTcs B
perynmpoBke.

KpacHbi

CNNLWKOM CUMbHbIN BXOAHOMN
curHan, nnbo nmeet MecTo 6bITb
caMoB036yXxaeHne CUCTEMbI.
HeobxoamMo npeanpuvHATbL Mepbl MO
YCTPaHEHUIO HENCNPABHOCTEM
CUCTEMBbI, T.e. YMeHbWwnTb KY unn
pa3HecTn Ha 6bonee ganekoe
pacCTosiHUE CEPBUCHYIO U AOHOPHYIO
AHTEHHBbI.

HeakTnBeH

PennTep Bblwen uU3 cTpost Uan 6bin
aBTOMaTMYECKUN OTKJIIOYEH
BCNeACTBME CaMOBO36yxaeHUs
cucTeMbl. BrkawouuTte penntep u
nposepbTe MHAMKaTOP. Ecnun
WHAMKATOP KpacHbI, TO NpuMnUTe
Mepbl ANs1 yCTpaHeHUs
HeucnpasHocTu. Ecnu nHaunkatop
Nno-npexHeMy HeaKTUBEH, TO
OTCYTCTBYET NUTaHMeE.




e NonosnHUTesIbHO

1) Ecnm penunTtep ogHoAMana3oHHbIN, TO MHAMKATOp Sys-1
aKTMBEH, @ MHAMKATOPbl Sys-2 N Sys-3 He aKTUBHbI.

2) Ecnun penuntep aByxAnanasoHHbIM, TO nHAMKaToOpbl Sys-1 un
Sys-2 0603Ha4yeHbl aKTUBHbIMU, @ MHAUKATOP Sys-3 - HeT.

3) Ecnu penunTep TpexananasoHHbIM - BCe MHANMKATOPbI Sys-1,
Sys-2 n Sys-3 aKTUBHBI.

8.2.2. PyuyHas perynupoBka ycuneHusn (PPY)

CBeToBbIE
MHAWKaTOpPbI NUTaHUA

CBeToBbIE
MHAWKaTOPbI YacToT

Bbibop uac

/N

TOThbI

LN

LY

/ T\

@\
o\

L4 AJ

\

/I
®

Power  Sys-1 Sys-2 Sys-3
O o @ D
@ | (SEL
Uplink  Downlink
PyuHan PytHan
®)) perynuposka perynupoBka
U/L ycunenus LT o Y D/l ycunenusa
(dB)
uU/L D/L
Ycunexue Ycunexue

e Bbibepute cucremy. Vcnonbsynte kHonky “SEL” ans Bbibopa
CUCTeMbl. AKTUBHbIM ByAeT MHAWMKATOP, COOTBETCTBYHOLLNI
BbibpaHHON cncTeMe, 1 Ha 3KpaH 6yaeT BbiBEAEHO TeKkyllee
ycunenume. OQHOMOMOCHBIN pennTep He HyXAaeTcs B Bblibope.

e YacrtoTta cucrembl. B 60nblWKMHCTBE Cly4YaeB YaCTOTbl CUCTEM

Sys-1, Sys-2 1 Sys-3 nayT No Bo3pacTaHuio.



e Perynuposka ycuneHnums. lNpn Heob6XxoamMMoCcTn ycmneHune
MOXHO perysvMpoBaTb C MOMOLLbIO KNaBuW «+» N «-», CHavana
perynupyetca D/LycnneHne B 3aBUCMMOCTU OT BXOA4HOIO

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

8.2.3. HanapouHble paboTbl M BBOA B 3KCrJlyaTaumio

e TI'pacdunk pabounx cocTosHMA YCTPOMCTBA

POutput Power
A
Kputnueckan
pabouan Touka o
Prmax ¢ e M B
/
//
./
/’
/
v’/
//
/
/
/
- »  (PinputPowerVarT)
+ _—_—
I ) -
HHAWKaATOp — HesHauutenbhbie | KPACHbIH HHAMKaTOD
HOpManbHoe npo6nembi o6opyaosaHue MoXeT
ycunesue B pabore 6bITb NOBpeXaeHo
yCTpOHCTBa
3aBMCHMOCTb BbIXOHOH MOLHOCTH OT BXOAHOH MOLHOCTH

POutput Power: BbIXOHaA MOWHOCTb

Pinput Power: Bxopnan MowHocTs

VATT:. Koadbduument 3atyxanus

Pinput Power -VATT: BxoaHas MowHoCTb — Ko duumenT zatyxanus

Pmax:

MakcuManbHana BbIXO4HAA MOLHOCTb

e Hacrtpoika D/L ycuneHusn

NHankaTop 6e3onacHOCTM AonkeH 6bITb 3efeHbIM B npolecce
HacTponkun D/L ycuneHus, HO 60nbluein Npon3BOANTENBHOCTHU



CUCTEMbI, KakK BUAHO M3 rpadunka, COOTBETCTBYET KpUTUUYECKas
pabouas Touka.

Ba)kHbIM YC/TOBMEM B YCTAaHOBKE M HAaCTPOWKe penutepa sB/IsSeTCS
CoXpaHeHue nHamMkaTopa 6e30MacHOCTU 3€/1eHbIM MPU AOCTUXEHUMU
MaKCMMabHOW NMPOM3BOANTENBHOCTN CUCTEMbI B KPUTUUYECKOM
pabouein Touke.

e HacTpoiika kpuTnueckou paboueit Toukmu

BkNOUMTE NUTaHME YCTPOMCTBA NOC/ie COeAUHEHUs C
AOHOPHOW U cepBepHO/ aHTEHHaMU U cnepuTe 3a
MHAMKATOPOM 6e30nacHoOCTHn

o Ecnn nHaukaTop KpacHbIn, TO MOHMXANTE yCUneHune ¢
waroM B 14bM, noka nHAUKaATOp He ByAeT 3eNeHbIM.
o Ecnn nHaukatop 3eneHbin, TO

1) TlpoBepbTe KayecTBO NOKPbITUA. ECNM KauecTBO NOKPbLITUSA
YAOBNETBOPUTE/IbHOE, TO HAaCTPOMKa 3aBepLUeHa.

2) Mocne ycTtaHoBKM CTabunbHOro koadgdununeHTa 3aTyXxaHus
noBbIWanTe ycuneHue ¢ warom B 146M. Korga nHamkaTtop
6e30nacHOCTM CTaHeT KpacHbIM, MOHMU3bTE yCuieHne Ha 1-
2aBbM. Tak BbixogHas D/L MOWHOCTb NMPUMET ONTUManbHOE
3HayeHue.

3) Ho ecnun ko3 d@uUMeHT 3aTyXxaHnsa He 6bis1 YCTaHOBMEH, TO
3TO O3Ha4yaeT, YTo BXOAHAasA MOLWHOCTb HeAOCTAaTOYHa, YTo
AenaeT HEBO3MOXHbIM AOCTUXEHMNE KaueCTBEHHOro
MOKpPbITUA.

4) Ecnw nokpbiTue cnaboe, To TpebyeTcs peryanposka
AOHOPHOWM aHTeHHbl ANnsa nonydeHune 6osee MOLLHOIo
BXOAHOro curHana. Ang ynpoweHus npouecca oauH
yesioBeK A0/KEH NPOBEpPSATb KAYeCTBO CUrHana B
noMeLLeHnK, NoKa APYron peryimpyeTt 4OHOPHYO aHTEHHY
WUnun penutep. YO0CTOBEpPbTECh, YTO MHAMKATOP
6e30nacHOCTM He 3aropuTcs KpacHbIM BCNeaCcTBue
camMoB036yXaeHUsT CUCTEMbI: €C/N Bbl NepeHeceTe



CEPBUCHYIO @aHTEHHY, U MHOMKATOP U3MEHUT UBET C
KpPaCHOro Ha 3esieHbll, TO Npnu4YnHa B CaMoBO36yXXaeHUMN
CUCTEMBI.

Hacrpoiika U/L ycuneHus

KoadhpurLUMEHT 3aTyxaHMs Ha BXoAe paBeH

KO3 PUUNEHTY 3aTyxaHUs Ha Bbixoae!
N3beranite pasHuubl mexay D/Lu U/LycnneHnamm
6onee yem Ha 50BbM. U/LycmneHue gonxHo 6biTb
paBHO MM 4yTb HUxe D/Lycnnenuns. OHo He
MOXeT 6bITb Bblle, T.K. 3TO NpUBEAET K
Co34aHuI0 MoMex B MO6UNLHOM CeTw.

8.3.MpoBepka cucrembl

8.3.1. KauecTBO NOKpPbLITUSA

1) C nomouyblo TenedoHa B UHXEHEPHOM peXunMe NpoBepbTe
KauyecTBO NOKpbITUS. ECNvM OHO HEYAOBNETBOPUTESbHO, TO
npocneaymTe MHCTPYKLMAM HUXKeE.

Cnabbii BXOAHOW CMrHan NpuBOAUT K HU3KOMY YPOBHIO CUMrHana
Ha BbIXoA4e. N3MeHnTe HanpaeseHne ﬂ,OHOpHOVI AdHTEHHbI U1N ee
pacnosioxeHue. BoaMoxHO, He06X0AMMO 3aMEHNTb @HTEHHY Ha
6onee MoWHYO, YTO6bLI NONYUNTbL 60NEe CUNbHbLIN BXOAHOM
CUrHan.

HepocTaTouyHOE KOIMYECTBO CEPBUCHbBIX @HTEHH MOXET TaKXe
npuBecTn K cnabomy nokpblTUio. CoXxHasa naaHMpoBKa
rMoMeLLeHNA N TOJNICTble CTeHbl MPEnAaTCTBYOT pacnpoCcTpaHeHuo
curHana. HepgocraTto4yHast MOWHOCTb pennTepa BMUSIET Ha
Ka4eCTBO NMOKpPbITUA.

2) Ecnu B oTAENbHbIX HEBOMbLIMX YacTAX NOMeLLeHNs
KauyecTBO CUrHana HeyAoB/eTBOPUTENLHO, TO
npocnenymnte MHCTPYKLUUSM HUXKE.

e [lpoBepbTe NpaBUIbLHOCTb YCTAHOBKW CEPBUCHbIX @aHTEHH.
MN3MeHeHne nx pacrnonoxXeHus MoxeT cnocobcTBOBaTH
YNnydlweHN Ka4vyecTtBa NOKpPbITUA.



e Ecnn HeobxopoMMo, TO OTperynmpyinTte HarnpasieHue
CEepPBUCHOWM @aHTEHHBbI.

e [lpoBepbTe, BO3MOXHO, He06xoanMo Ao6aBnTb OAHY MK
6onee CepBUCHYIO aHTEHHY AN YNy4lleHUs NOKpPbITUS.

Tectuposanue

NMposepka
YPOBHS
curHana

YPOBHA 3aTyxaHus

4) YBenuunre snixoanyio
MowmocTD

{) Yzneunre nonoxceune
) cepancion antemnsr

2) Yeennusre uncno

Mposepka CepBHCHDIX aHTeHH
et Her

KauecTBa 3BOHKa.

Ynoe >

MowmHocTs

3aBeplexne

e 3aMeyaHud

1) MNoHu3bTe KO3 DUUMEHT 3aTyXaHuns
2) [oBbiCbTe BbIXOAHYI MOLWHOCTb: M3MEHUTE HanpasieHne
JOHOPHOW aHTEHHbI UM ee pacnofioXXeHne; BO3MOXHO,
HeobXxoAMMO 3aMeHUTb aHTEHHY Ha 6onee MOLWHYI, YTO6bI
nony4unTb 60nee CUbHbIA BXOAHOW CUrHan.
8.3.2. Penutep BKJ/IIOYEH, HO HE USMEHSIET KauecTBO
NOKpbITUA

Penutep BKIIlOUEH, Npu 3TOM HabniopatoTca konebaHusa
YPOBHSl CUTHaNa, U HEBO3MO)>XHO NMPON3BECTU 3BOHOK C
Mmo6unbHoro tenedcdoHa.



MpuumHa: HekayYecTBEHHOE pa3HECEHMNE JOHOPHOMN U CEPBUCHOM
aHTEHH.

PeuwieHue:

1) lMpoBepbTe nHamkaTop 6€30MacHOCTM, OH AOJIKEH UMETb
KpacHbIl LBeT.

2) WN3MeHWTe HanpaBneHWe aHTEHH UM pacCTosIHUE MexXAay
HUMMW.

3) lMNoHu3bTe YpOBEHb YCUNEHUS Ha MH(OPMALMOHHOM NaHenu,
€C/TN BbILWEONNCaHHble AENCTBMS He pewnan npobnemy.

dononHutenbHbIE Mepbl:

1) Onf nydwero pa3HeceHUs aHTEHH UCMOb3yNTE KPblWy
34aHu4. He ycTaHaBnvBanTe AOHOPHYIO W CEPBUCHYIO
AHTEHHbI Ha O4HOM 3Taxe!

2) Wcnonb3ynTe sKpaHUpyloWue CTpoUTeSNbHbIe
nepeKkpbITHS.

e Penurtep BknoueH, HO TenedoH He O6Hapy>XMBaeT ceTb,
M HEBO3MO>XHO NPOU3BECTU 3BOHOK

MpuunHa N21: HekadecTtBeHHasa cbopka coegnHEHUN CUCTEMDI

PeweHwue: NpounseeaunTte 60nee Ka4yeCTBEHHY COOPKY COeANHEHUN

NpuuunHa N22: CurHan, nony4vyaembolii LJOHOPHON @HTEHHOW OT
6a30BOI CTaHUUN, CINLLKOM CUJTbHbIN

PeweHue N21: I3MeHUTE HanpaB/ieHne AOHOPHOW aHTEHHbI UK
MeCTO ee YCTaHOBKM, YTO6bl MOHU3NTb BXOAHOW CUTHanN

PeweHue N22: Vicnonb3ynTe aKpaHMPYOLWNE COOPYXEHUS ANs
MNOHMXEHNSA BXOAHOrO CUrHana

e MWMHankaTtop 6e30nacHOCTU penuTepa HeaKTUBEH

MpuuuHa N21: PenuTtep cnomaH




PeweHue: lNMpoBepbTe NCNPaABHOCTb 6/10Ka NUTaHKS, 3aTeM
OTK/IIOYNTE ero OT penuTepa W NOAK/IYMTE CHOBa. Ecnn nHamkatop
6e3o0nacHOCTK BCe elle HeaKTUBEH, TO YCTPOMCTBO BbIBEAEHO U3
cTpos. CBSIXMUTECb C NOCTaBLWMKOM 060pyA0OBaHUS AN rapaHTUIAHOIO
pEMOHTA.

MpuumnHa N22: CucteMa nogBepkeHa caMmoBO36yXXAEeHUID, ecnn
nocne noakntodeHmns 6noka NUTaHMsa MHANMKaATop 6e3onacHOCTH
3aropesics KpacHbIM

PeweHune N21: I3amMeHUTe HanpaB/ieHne AOHOPHOM N CEPBUCHOM
@HTEHH WM pacCTOsHUE MeXAay HUMMU.

PeweHue N22: Vcnonb3ynTe aKpaHMpYOLWME CTPOUTENbHbIE
nepekpbITMa ana obecnevyeHms nN3onsaumm aHTEHH.

PeweHune N23: [lOHM3bTE YPOBEHb YCUIEHUSA penuTepa Ha
MHPOPMaLUMOHHON NaHenu.




A

MpoekTupoBaHMe, NocTaBkn 060pyaoBaHMs U
YCTaHOBKa CUCTEM YCWUIIEHUS COTOBOM CBA3M

RF-LINK

FapaHTUIHbIN TaNIoOH

N3penuve:

RF-Link E900-75-23

Anpec 1 0TMETKa NPoM3BOANTENS:

CepuiiHbIi HOMep:

P®, 121351, r Mockea, yn.
KoutobuHckoro, 4.4, +7(495)960-41-30,
info@mobilebooster.ru

[laTta n3rotoBsieHmns:

[aHHble npoaasua: TenedoH:
[aTa npoaaxu:
[aHHble nokynatens: TenedoH: Anpec yCTaHOBKM:

v

FapaHTmiiHblie 06513aTe/IbCTBa.

CpoK rapaHTUMHOro o06Cny>XUBaHUSA YyCTaHaBNMBAETCS MNPOAOIKUTENbHOCTbIO 12 MecaueB CO  AHSA
NOKYMKW/yCTaHOBKM penuTepa no aapecy Mokynatens.

FapaHTuitHoe 06CcnyXrBaHMe NPOU3BOANUTCS TOMBbKO NPU HANMYMKW FrapaHTUMHOrO TasnoHa, OKYMeHTa 06 onnate
W aKkTa npueMku AGOHEHTCKOro KoMrneKkTa.

FapaHTuitHoe 06CnyXMBaHUE NPOU3BOAUTCS TOSIbKO MPU HaNMYMUW B rapaHTUINHOM TasloHe CepuiiHbIX HOMEPOB
(ecnv oHW NpenycMOTPeHbl Anst AaHHOro BMAa 060pyAOBaHUsS) U COBMNaAeHUM X C CEPUNHBIMU HOMepaMmn Ha
camoM o60pyaoBaHu.

Cpok peMoHTa ABOHEHTCKOro koMmnnekTa - He 6onee 30 pabounx AHen.

Monomkoit obopyaoBaHWs Mo BuHe [lokynaTens sBASETCS MOSIOMKA, BbI3BaHHasi HapylleHWeM npasun
3KCnyaTaumm o6opyAoBaHMs, yKasaHHbIX B MHCTPYKLMM MO UCMOb30BaHUIO AaHHOrO 060pyAoBaHUs.
O6opyAoBaHMe He NPUHMMAETCS K FrapaHTUIHOMY PEMOHTY B Cly4Yasx:

. eCc/nv OHO MMeeT MexaHWyeckne, XMMUYecKue v Ap. NOBpPeXAeHNS;

. €C/IN OHO WMEeT HapyLleHWUs WU cnefbl CHATUS rapaHTUIAHON Haknelkn (CTukepa), NOBPeXAeHUs
cepuitHoro Homepa, nnoM6 npoussoanTens;

. Npu HEMoJIHOW KOMMAEKTHOCTW U3AeNNsi, NPU OTCYTCTBUM YNaKOBKMU U [OKYMeHTauum;

. €C/In HEUCMPABHOCTN, CBsA3aHHble C NoBpexXAaeHnem O60py,CLOBaHI/I$I B pe3y/sibTaTe XU3HeAeATeIbHOCTU
HaceKOMbIX, MPbi3yHOB W [JOMaLLIHNX XUBOTHbIX;

. eCcnu MpUYMHON HEUCNPaBHOCTU ABASATCA (OpC-MaXopHble 06CTosTeNnbCTBa (rpo3a, HaBOAHEHUS,

3NeKTpuYeckne paspasbl, HeNnpaBoOMepHble AeNCTBUS TPETbUX NULL U T.4.).
B cnyyae HEBO3MOXHOCTU YCTPaHEHUs! HEMCNPaBHOCTK, Npou3oLLeALlel He no BuHe A6oHeHTa (MokynaTens),
ABOHEHTCKMI KOMMJIEKT 3aMEHATCA Ha HOBbIW, aHaNOrMYHON Moaenu.
3aMeHa HeucnpaBHOro penuTepa Ha HOBbIM MPOU3BOAUTCS TONIbKO B CllyYae COXpPaHEeHWs ero ToBapHOro Buaa
M NPU HanM4MKU NOSTHON KOMMAEKTaUMN U yNaKoBKH.
FapaHTuitHoe o6cCnyXuBaHWe ocyllecTBnseTcs no agpecy: 121351, r Mocksa, yn. KoutbuHckoro, 4.4,
+7(495)960-41-30. MNokynaTtenb 0653aH COXPaHSATb BCIO YNaKOBOYHYIO Tapy M AOKYyMeHTauuio.



