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MpeanpuaTAA NOCTOAHHO UCMbITBIBAIOT AedUunT
BpeMeHU 1 pecypcoB. /13-3a KoHconuaaumuy ceTei,

a TakXKe BUPTYyanm3auuy CepBepoB 1 CeTel, LLeHTPbI
06pPaboTKM AaHHbIX CTAHOBATCA BCE CIIOXKHEE.
TecTnpoBaHue UrpaeT BaXKHyto ponb Ana obecneyeHns
3 HEKTMBHOI PabOTbl BOIOKOHHO-OMTUYECKNX
Kabenel. KOHTponb NoTepb CETU CTAHOBUTCA BCe 6onee
Ba)KHOW 3afjayen ANnA ceTeBblX MHXEHepPOoB, Tak Kak
610XKeT COKpaLlaeTcs, a TPebOoBaHMSA K CETU PacTyT, UTO
HanpsAMyto OTPaXaeTcs Ha TECTUPOBAHUN U UHCTNIEKLN
ONTOBOJIOKHA.

DTOT CNPaBOYHMK C NPAKTUYECKMMI PpeKOMeHAALNAMYN
Mo TECTUPOBAHWIO BOJIOKOHHO-OMTUYECKNX KabenbHbIX
NUHWUIA 6bIN pa3paboTaH KomnaHwuel Fluke Networks gna
06yyeHMA NpaBMIIbHOMY 0OpaLLEHMIO C ONTUYECKMM
Kabenem 1 pasbeMHbIMU COeAMHEHVAMN, @ UMEHHO:
+  OCMOTp 1 YMCTKa ONTOBOTOKOHHbIX Kabesen
+ CepTudrKaLuma BONOKOHHO-ONTUYECKIMX KabesbHbIX
cuctem npubopamu OLTS (6a3oBan ceptrdurKaLua)
« OueHKa KauecTBa 1 ANArHOCTUKa BOJTOKOHHO-
ONTUYECKNX KabenbHbIX cMcTeM (paclumpeHHas
cepTudukauus)
+ JlokymeHTauusa
TecTupyeTe nu Bbl BOIOKOHHO-ONTUYECKMe KabenbHble
CUCTEMbI Ha PerynAapHON OCHOBE U BPeMSA OT BPEMEHW,
3TOT CMPaBOYHMK OyfeT noneseH A4 Bac v NO3BOANUT
rapaHTUPOBaTb, YTO Bbl HUKOIAA HE NPOMNYCTUTE KaKoWi-
NM60 BaXKHbIN 3Tan BO BpemMaA TeCTUPOBaHNA U
[OVNarHOCTUKM KabenbHbIX TMHWIA.

B ueM nonb3a OT HaWINX NPAKTNYECKNX peKoMeHAauunin?
CnepyeT npupepKneaTbCaA HaLLMX METOAUK 1 PeKOMeHAaLMMA,
YTO6bI MUHMMIM3VPOBATb KOIMYECTBO MOBTOPHbIX Bble30B
MOHTAXXHIKOB Ha OOBEKT, a Tak>Ke COKPaTUTb Heobs3aTesbHble
npocTou ceTu.
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Jlyuywinin metop N1
OCMOTp 1 YNCTKa ONTOBOJIOKOHHbIX Kabenei

Korpa aTo cnepyer genatb?

Mpu nopKMoYeHNM Mo6bIX PazbeMHbIX
coefuHeHu

Mouemy s gonKeH 310 Aenartb?

3arpA3sHeHe TOpLEBbIX MOBEPXHOCTEN
pa3beMoB — 3TO OCHOBHas MpUYMHa
HencrnpaBHOCTEN BOTOKOHHO-
OMTUYECKUX JINHNI, HO ee O4YeHb NPOCTO
npepoTBpaTUTL. [oBpeXAeHUA TOPLIEBbIX
MOBEPXHOCTEN, TaKe, KaK LiapaniiHbl,
BbILLEPOMHDI, TPELMHbI UM CKOJbl YaCTO
ABNAOTCA CNEACTBUEM HEHALEKHOTO
COeIUHEHNA UV HAaNINUMA 3arpA3HEHUA.

Kakumun nHctpymeHTamm nonbsoBatbcaA?

+  Bupeomukpockon, npeanoyTUTENIbHO COOTBETCTBYIOLMI CTaHAaPTy
IEC 61300-3-35 anA aBTOMaTNYECKOrO TECTVPOBAHNA TOPLIEBbIX
NOBepPXHOCTE ONTOBOJIOKHA TUMa «MpoLUes/He npoLuen»

+ He cogepxallue M30MponmaoBoro CNNpTa OUNCTUTENN,

He OCTaBnALLMe Pa3BOAOB.

« bBe3BopcoBble candeTky AnA OUNCTKMN TOPLIEBbIX NOBEPXHOCTEN
WM YACTALLME NAIOYKU ANA OUNCTKM MOPTOB MacCUBHOIO UKW
aKTUBHOro 060pyAOBaHNA

Mpouenypa MHCMEKTUPOBAHMUA N OUNCTKM

[0 OcmoTpuTe TOPLEBYIO NOBEPXHOCTL pazbema (Mnm nopt
060pyAOBaHIA) C NOMOLLbIO BUAEOMIKPOCKONa Ha NpeameT
HaNMUMA 3arpA3HEHMI.

O Ecnm TpebyeTcs yAanuTh TONbKO Mblfib, UCMOMb3YiiTe CandeTky.

[0 Ecnu Bbl BUAMTE Cefbl X1pa OT KOHTAKTa C KOXell, UCrosnb3yiite

cneayioLuyto npoueaypy.

O YpanuTe 3arpAsHeHUs ¢ NOBEPXHOCTU pasbema C MOMOLLbIo
CMOUYEHHOI1 B PacTBOPMTESNE YNCTALLEN NaroYKOi Uimn canpetku.

[0 NpotpuTe Topew pasbema Cyxoii canpeTKol ofanH pa3
nepneHAnKynapHo.

[ Ewe pa3 npoBepbTe NOBEPXHOCTb pasbema (v nopt
060opyaoBaHNA) NPU NOMOLLM BUAEOMUKPOCKONA.

[0 Ecnn rPA3b BCe elle NpUCyTCTBYET, NOBTOPHO NOYUCTUTE
pasbem A0 MOJSIHOro yaaneHus 3arpA3HeHnA.

PeweHuns Fluke Networks no ocmoTpy n ouncrke
pa3bemoB 1 NOPTOB.

o

KomMnnekT gnsa ouncTkm FI-500 FI-7000
onTnyeckoro Kabens FiberInspector™ Fiberlnspector™ Pro
Micro
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JNlyuwmn metog N22: MoTtepm n gnvuHa
CepTudukaums BONMOKOHHO-ONTAYECKUX KabeSIbHbIX CUCTEM
(6a3oBas cepTuduKalmns)

Korpa sTo cnepyer penatb?

Mocne 3aBeplueHNA MOHTaxa BOJIOKOHHO-
ONTUYECKNX JIMHUI, YTOGbI yﬁeAI/ITbCFI B
NOSTHOM COOTBETCTBMU USMEPEHHDbIX NOTEPb
Tpe60BaHI/IFIM OTpacneBbIX CTaHAAPTOB.

Mouemy A pomkeH 3To Aenartb?

70ro TpebyioT NPU3HaHHbIe BO BCEM MUpe
ctaHpapTbl TIA-568-D, 1ISO-11801 n

IEC 14673-3 nAa rapaHTMmn KayecTsa

B \OHTaXa.

Kakumn nHcrpymeHtamum nonb3oBaTbcA?

+ Habop TectupoBaHusa ontuyeckmx notepb (OLTS), (aBTOMaTyecknin,
n3mepsAeT AynnekcHoe ONTOBOSIOKHO B 060MX HanpaBneHnax —
NpeAnoYTUTESNbHbIN METOA) - NN -

«  W3meputenb mowHOCTU/NCTOYHMK cBeTa (PMLS) 1 BU3yanbHbIi
7I0KaTop HENCNPaBHOCTeN (PyYHON, U3MepAeT OANH NyTb
OMTOBOJIOKHA)

Mpouepnypa 6a3oBoi cepTndrKaLm BOIOKHA

O I'Iepe,q TeCTMpOBaHNA NogKknwvnTe CTaﬁVIﬂI/I3I/IpOBaHHbIVI NCTOYHUK
K M3MepUTeNio C MOMOLLbIO 3TaNIOHHOTO LWHYPa [1A TeCTUPOBaHUA
(TRC), T.e. KOMMYTALIMOHHOTO LUHYpPa C U3BECTHbIM YPOBHEM MOTEPb.

[0 CoxpaHuTe B namATh nprbopa ycTaHOBIEHHOE STaNloHHOEe 3HaYeHe
MOLLHOCTUN NCTOYHUKOB.

[0 OTKntouMTe 3TanoHHbIN LWHYP OT U3MEPUTENA 1 NOAKIIOUNTE BTOPOIA
STaNOHHbBIN WHYP K NopTy n3meputena. CoeanHunTe ABa 3TaNIOHHbIX
LHYpPa C MOMOLLbIO MeXMaHeNbHOro afanTepa.

[0 M3mepbTe ypoBeHb NoTepb, 4TOObI NOATBEPANTb XapaKTePUCTUKN
3TaNoOHHbIX WHYpPOB (< 0,15 Ab AnA MHOroMo0BOro BOIOKHa,
< 0,25 b Ans 04HOMOLOBOIO BOIOKHA), Y COXPaHUTE TECT.

[0 OTcoenmHUTe MEXNaHeNbHbI aaanTep, NOAKNOYNTE TECTUPYEMbIiA
KaHan n usmepsbte notepu.

[ OLTS oTo6paxaeT pe3ynbraTbl B BUAE <NPOLLEN/HE NpoLuen»
B 3aBMCMOCTM OT CTaHAAPTOB U U3MepPeHHO AfinHbl. PMLS namepser
TONbKO NoTepu (MpeAenbl HEOGXOAUMO PACCUNTaTb BPYUHYHO).

(Mpumeyanue. Mpwn ncnonvsosarun PMLS (BmecTo OLTS, Hanpumep CertiFiber Pro),
Takxe TpebyloTCA BI3yasbHbIl TOKAaTOP HeVNCNpaBHOCTEN, U3MepUTeNb ANVHbI
OMNTOBO/IOKHA 1 PyYHble pacyeTbl.)

PeweHus Fluke Networks gnsa 6asoBoii ceptupukaumm
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Tectep ana STanoHHble WHYPbI SimpliFiber Pro® (PMLS)
onpegenexns Encircled Flux 1 BU3YyaslbHblii IOKaTop
ONTUYeCKKX NoTepb (TpybytoTca cornacHo HeuncnpaBHocTen
CertiFiber® Pro (OLTS) CTaHpapTam) VisiFault™
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Jlyuywinm metop N23: KauecTBeHHas oLeHKa Kakum MHCTpyMeHTOM crieflyeT BOCMoib30BaTbcA?
n ,El,l/laI’HOCTI/I Ka BO“OKOHHO‘OHTM"{ECKOM Ka6eanoM OTDR c BonlokHammn 3anycka — TeCTOBbIMU OTBEei€HNAMU, KOTOPbIe

No3BOSIAKT 060MNTY OrpaHnYeHns MepTBbix 30H OTDR v n3mepuTb noTepun
CUCTEMDI (paCUJI/IpeHHaﬂ CepTVI(])I/I KaU,VIﬂ) 1 obpaTHoe oTpaxeHue ¢ nomoLybio OTDR Ha NepBoM 1 NocneaHeM

pa3sbemMe B TeCTMpyeMOM KaHane.

Mpouenypa paclwmpeHHon cepTuduKaLmy BONOKHa

O [ina pacueTta npaBuibHOTO YPOBHA NOTEPb TECTUPYEMOrO KaHana
TpebyeTcA ABYHaNpaBneHHOe TecTpoBaHue ¢ nomolybto OTDR. U3-3a
«HanpaB/IEHHOCTU» 3TW pe3ysibTaTbl OT/INYAIOTCA B ANAaMeETPEe, 06paTHOM
pacceaHNK, OkHe LMPPOBOI MHANKALMK 1 KOIdULIMEHTe OTPaxeHNs
TeCTMPYeMOoro KaHana, a Takxe kabeneii 3anycka v BbiBofa.

O Moakntounte pedieKTOMETP K KOHLY TECTUPYEMOro KaHaa C MoMOoLLbio
BOJIOKHa 3anycka. [MogkntounTe Kabesb BbIBOAA K pasbemy Ha fjanbHeM
KOHLiE.

[0 Hactpoiite unm Bbibepute Tpebyemble Npefenbl TECTUPOBAHUA.

[0 BbinonHuTe TpaccupoBky KaHana. OtcoeguHute OTDR oT KaHana,
OCTaBVB BOJSIOKHa 3arycKa 1 BbiBoAa Ha mecTe. Mogkniounte OTDR
K BOJIOKHY Ha lanibHeM KOHLIe. BbinonHuTe BTOpYio TPacCMpPOBKY ANA
06paTHOro HanpasneHus.

(Mpumeyarue. TexHonorus SmartLoop™ B pepnekromepe OptiFiber Pro no3sonser
BbIMOMHATH [iBYHaMNpaBieHHOe TeCTPOBaHME Map ONTOBOMIOKHa 6e3 nepemelLeHna
TecTepa Ha AaNbHWI KOHeL.)

[0 MpoBepbTe cpefHUii ypoBEHb NOTEPD BYX PE3y/bTaTOB KaXAoro
3K3emnnApa B KaHane 1 n3yuute pesynbTaTbl BUAA «NPOLLEn/He npoLuen»

| (texHonorua SmartLoop OptiFiber Pro nozsonsaeT BbluncnnTb nx

Korpa 3To cnepyer aen aTb? aBTOMaTMYecKH). Pe3ynbTaTbl lyylue BCero nsyyatb B popmare

EventMap™ (cm. Huxe).

Mocne n3mepeHus ypoBHA NoTepb

1 AnviHbl (6a3oBasn cepTuduKauus),

YTO6bI JOKYMEHTasIbHO NOLATBEPAUTD,

4TO KabenbHasa cuctema v CoeavHeHus

yCTaHOB/EHbI NPABUIbHO, UK, €CIN

BO3HVIK/IN HENCMPABHOCTU, YTO6bI 6bICTPO

onpepfennTb UX NPUYMHY.

[0 Y6enunTecs, uto NoTepu 1 06paTHOE OTPAKEHME HA KaXKOOM U3
KOMIMOHEHTOB HaX0fATCA B Npeaenax Tpe6oBaHuin BbI6paHHOro CTaHaapTa.

PeweHuns Fluke Networks gns kauectBeHHOI
OLIeHKU 1 ANArHOCTUKMN BOJIOKOHHO-ONMTUYECKOM
KabenbHoi cucTembl

Mouemy s gonKeH 310 Aenartb?

Tpe6oBaHuA K AOMYCTUMOMY GlogXeTy
noTepb B ONTUYECKMX SINHUAX OYEHb
XKeCTKMe, OHV He OCTaB/IAIOT NpaBsa

Ha OLWMGKY, MO3TOMY BAaAENbLbI 1
MPOEKTUPOBLYMKY CETEN AOMKHbI
KOHTPONIMPOBATH He TOMbKO O6LI
GlOfPKET MOTEPb, HO 1 MOTEPU HA OTAETbHbBIX
KOMMOHeHTax — Mydrax, pasbemax. [ins
3TVX M3MepeHit TpeGyeTCs ONTUYECKNIii
pednektometp (OTDR).

OptiFiber® Pro EventMap




JNlyuywinn metop N°4: foKymeHTauuA

Korpa aTo cnepyet genatb?

Bcerpa nocne 3aBepLlleHna nsmepeHna
ANA COXpaHeHWUA pe3ynbTaToB.

Mouemy s gonKeH 310 Aenartb?

BefieHne TOUHbIX 3anucei — Bcerga
xopoLuas naen. 3To No3BonAeT co3aaBaTh
oTyeTbl 06 YCTaHOBKE U LIeNOCTHOCTY,
MOMOratoT C paspeLleHrieM CropoB 1
NoBbIWAET 3PHEKTUBHOCTb YCTPaHEHNA
Henonagok.

Kakoe nporpammMmHoe ob6ecneyeHne ANnA co3faHunA

AOKyMeHTauun cnepyet ncnonb3oBarb?
MporpammHoe obecneyerue LinkWare™ Cable Test Management
NO3BONAET YNPaBNATb JaHHbIMU Pe3yNbTaToB UCTbITaHWA,
NoJTyYeHHbIMU OT Pa3fINYHBIX TECTEPOB — B OAHOM MPUIOXKeHUN!
OHo pabortaeT co cnyx60i LinkWare Live komnanuu Fluke Networks,
C NOMOLLbIO KOTOPOW MOXHO NepefasaTb pesynbratbl no cetn Wi-Fi,
OTC/IeXMBATb CTATYC M PACMONIOKEHVE TECTePa, @ TaKKe HacTpamBaTb
napameTpbl TECTOB Ha KOMMblOTEPe UV NnaHweTe.

Mpoueaypa [OKYMEHT/POBAHNSA
[ MNocne KaxXgoro nsmepeHuna coxpaHthe pe3ynbraTbl.

[0 Mocne 3aBepLueHna paboTbl UK B N106OI [PYrot MOMEHTbI Bbl
MOeTe OTNPaBUTb pe3y/bTaTbl C TeCTepa Ha KOMMbIoTEpP MO NPAMOMY
nopKnoueHnto nnm B cnyxoy LinkWare Live, SaaS-peweHue (MO Kak
ycnyra) komnaHum FlukeNetworks.

[0 Nocne 3arpy3ku pe3ynbTaToB B NporpaMmmHoe obecneyeHme
LinkWare Cable Test Management Software Bbl MmoXxeTe co3aaBatb
npodeccroHanbHble OTBETbI B OAHOM 13 PAaCcNpPOCTPAHEHHBIX
dopmatos (Hanpumep, PDF).

PeweHus Fluke Networks pna pokymeHTMpoBaHus

WHTepdenc LinkWare Live
NA cMapTPoHOB




Jlyuwmii metog 5: o6cnyKnBaHmne
1 TeXHN4YecKas nogaepxka

A ® iy
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Korga a1y npoueaypy cnegyer
npoBoauTb?

B neHb nprobpeTeHuns TecTepa 1 eXXerogHo
[NA NPOBEPKY COCTOAHMA 060PY[OBaHNA.

Mouemy 06 3TOM cTOUT
6ecnokonTbcA?

[inA ocywwecTBneHns o6CnyKuBaHNA

| VI MOAAEPXKKM, KOFAA 3TO HEOBXOANMO,
COKpaLLEHNA BPeMEeHU NPoCTos 1
MOBbILLEHNA PEHTA6ENbHOCTI UHBECTULINIA.

Kakoii Bup cornaweHuns 06 o6cnyKmsaHum
1 noppaepxKe Bam Tpebyerca?

CornalueHve ana ctpaxosku. lNonHoueHHan Nnporpamma NoaaepKn
n O6Cﬂy)KVIBaHI/IF|, OXBaTblBaoLLaA BCe MPOAYKTbI 1 akceccyapbl,
a Takxe prl’ﬂOCyTOHHbIVI AOCTYN K TEXHNYECKMM cnelnanncram.

PeweHun Versiv gna o6cnyxnBaHnA n nogaepxKu

CraHpapTHas
Mpenmyuwecrsa Mporpamma
rapaHTua
Gold Support
TexHuyeckan nofaepxKa B pexume peanbHoro
BPEMEHU U 3KCKII03MBHbIN TeNlepOHHbI HoMep v
BECIJIATHAA exeroaHan Kanubposka v v
0GHOBIEHVE YCTPOVICTB B 3aBO/ICKIX YCIOBUAX
BECTJTATHbIV peMOHT ¢ npropuTeTHBIM v
obcnyxuBaHeM 1 06paTHON NepecbINKoi
0O6cnyxnBaHne 060pyAOBaHUA BPEMEHHOTO v
nonb3oBaHNA*
BECTJIATHAA 3ameHa akceccyapoB** v
MpoMOoaKLMK TONBKO ANA YHaCTHUKOB NPOrpaMmbl v
Bpems oTBeTa cny»k6bl NofAepXKK1 <244 <2y
prr:locyroqno,
TMopaepska — No TenepoHy 1 ANEKTPOHHON MouTe Bpews paGotbl 7 AHeil B Heperio,
365 aHel B rogy
MogepHu13aLmA NPOrpamMMHOTO 11 BCTPOEHHOTO v v
MpPOrpaMMHOro obecneyeHs
OHNHal-BUACOKYPChI 1 AOCTYN K 6a3e 3HaHNi
REOKYP Aocty! v v

*[lOCTYMHO B HEKOTOPbIX PEr1OHaX
**TIPUMEHNMO KO BCEM aKcecCyapam, BKIOUEHHBIM B UCXOAHbIN KOMMIEKT

Mporpamma Gold Support npefocTaBAAeT aHanorMyHbIe NPeNMyLLECTBa ANA APYriX
npoayKToB. [1nA nosny AOMNONHN CBe/leHUI 06paTUTECh K NPeACTaBuUTeNio
komnanuu Fluke Networks.
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NHctpymenTbl Fluke Networks ana tectupoBaHna n - UHCTpymeHTbl AUArHOCTUKN

VHCNEKTUPOBAHNA N OUNCTKA Motepn TecTup Te p KauecTseHHas ouyeHKa n
(Ba3oBas ANVHBI MPO AWArHOCTUKA BONIOKOHHO-
ceptnd Ceptnd ONTUYECKON KabenbHo cMcTeMbl
(Pacump ceptu
R oo e 1 dan
\ o oim
S K
FI-500 Bupeomukpockon KomnneKTbl AnA OUNCTKI Ha6opbi CertiFiber Pro Tectep MultiFiber BuzyanbHbiit Fiber OptiFiber Pro
Fiberlnspector™ Mini FI-7000 ONTUYECKOro BONOKHa SimpliFiber Pro Tectep ana Pro MPO nokatop OneShot™ OTDR
Fiber Inspection Scope Fiberinspetor™ Pro ANA TeCTUPOBaHUA onpepenexna HeuncnpaBHoCTeN PRO u Fiber
ONTUYECKNX ONTUYECKNX VisiFault QuickMap™
NMHWIA norepb
MpoBepka NoBpexaeHns nu v v v v
3arpA3HeHns pPa3bemMos 1 NopToB
WHcnekuua Topuesoil MoBepXHOCTY v v v
OcseleHue noptos v
ABTOdOKYyC
YnaneHue 3arpasHeHuin v
Mposepka nogknioyeHna v v v v v
MpoBepka nonspHOCTA v v v v
MpoBepka 06Lero yposHaA notepb v v v
BO BCEM COeAVIHEHUN
W3mepeHue B aByx Kabenax v v
OIHOBPEMEHHO
basosas ceptndukaymna v v v
OAHOMOJOBbIX Kabenei
Basosan ceptudukauma € UCNONb30BaHNEM Mopnepxka EF Ha
MHOTOMO/I0BbIX BOJIOKOHHO- v
ONTUYECKNX Mo,qy}'leﬁ 3Tal'IOHHbEI; MeXnaHeNbHOM
Encircled Flux UHypos paspeme
O6Hapy»eHue HeMCnpaBHoOCTeN v v
PaclwupeHHan ceptudukaLma
PesynbraThl Tecta (npoten/ v v v v v
He npotuen)
[loKymeHTVpOoBaHue pe3ynbTaTos v v v v v
TeCTUPOBaHUA
n MHOromMoA0BbIf MHOromMogoBbIi, MHOromMoA0BbIf MHOroMoA0BbIi, MHoromogoBbIn MPO o MHoromoposslii, | MHoromogoBbii, | MHOromogosbiin
lonaepK1Baemble TUMbl BONIOKHA o i i, MPO o - o o (MHOromozoBbIit o o .
AH 11, MPO I OpH 1 o 7 1 | O "
1 OJHOMOJ0BbIN)
Ceetoavop, CeeTtoaviop,
Twn NCTOYHMKa cUrHana ng:ém;ﬁ;aéep ng:ém;ﬁ;aéep nasep Nazep Nasep nasep
P P P P Dabpu-Mepo Dabpu-Mepo
www.rusgeocom.ru




lapaHTVA cTabUNbHOCTY 1 PabOTOCNOCOOHOCTN BOIOKOHHO-
ONTNYECKMX KabenbHbIX cuctem!

Mocetute cTpaHuuy www.flukenetworks.com/FiberBP, uto6bl
NoJyunTb JOMONHUTENbHBIE PECYPCbl, KOTOPbIE MOMOTYT

BaM MPYMEHATb NepefoBble METOAVKN TECTUPOBAHNSA
OMTOBOMIOKOHHbIX JINHUIA.

FLUKE

networks.

P.O. Box 777, Everett, WA USA 98206-0777
Komnanus Fluke Networks pabotaeT B 6onee uem
50 cTpaHax Mupa. MiHpopmaLmio 0 pervoHasnbHbIxX
INCTpNBbIOTOPaX 1 NPeACTaBUTENbCTBAX MOXKHO

HaiiTy Ha cainte www.flukenetworks.com/contact.
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