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R&S®DVMS —
CEMENCTBO CUCTEM
MOHWUTOPUHTA
Lmgposoro 1B
KpaTtkun 0630p

HoBoe cemeiicTBo R&S®DVMS cnyxut npotheccuonanbHbIM

¥ KOMNAKTHbIM peLIeHeM A1 MOHUTOPUHIa ceTei uudposoro TB no
npuBnekaTenbHoii LeHe. CemeiicTeo BKkno4aeT npuoopbl R&S®DVMST n
R&S®DVMS4. TunosbimMu cchepamu npumeHeHus cemeiictea R&S®DVMS
AIBNAETCA MOHMUTOPUHI CUrHana Ha CTOPOHE NepeaaTyuKka, BOCXOAALEro
KaHana cnyTHUKOBOW CBSA3U UNM FOJIOBHON CTaHLWK.

Cpamsenne L

KonmnyectBo cnotoB ans mogynein 1 4

MakcumansHoe 4ncno 2 4

O[IHOBPEMEHHO KOHTponupyembix | (1 xTSwu1xPY (TSuPY

BXO/I0B BXOZ) BXO[ibl B N1I0601
KOMO6MHaLun)

WHTepdbeiichl TS, yCTaHOBNEHHbIE B - 4

6a30BoM Mofyne

MakcumansHas ckopoctb nepegadn 82 Méut/c 360 Méwut/c

JaHHBIX BCEX UCMOMb3YEMbIX

BX0[J0B

BcTpoeHHbIi gucnnen - eCTb

LnpuHa 1/2 cToiku 1 cToitka

R&S®DVMS1 (BbicoTa 1 ¢T. ef., WinpnHa 1/2 cToiikn) naeT BO3MOXHOCTb
0JHOBPEMEHHO KOHTPOMMPOBaTh PY CMrHan v 04uUH TPAHCMOPTHbIA MO-
ToK. R&S®DVMS4 (Bbicota 1 CT. €4.) NO3BONSIET OJHOBPEMEHHO KOH-
TponupoBaTh A0 4eTbipex curHanos PY/TS. Umetotcs nHTepdericHble
moaynu ans curdanos DVB-T/DVB-H n DVB-S/DVB-S2, a TakXe TONbKO
Jns TPAHCMOPTHbIX NMOTOKOB. B 6yayLLem nnaHupyeTcs BbINyCK AONOMHY-
Te/bHbIX UHTEP(ENCoB.

HemeneHHO 06HapY)XMBAKOTCA 1 0TOOPAXKAOTCA BCE 3HAYUMbIE OLIMOKN
Ha ypoBHAX PY 1 TS. OTo6paxKeHNe MUHMATIOP U 3NEKTPOHHbIA NyTeBo-
antenb no nporpammam (EPG — Electronic Program Guide) ynpowarot
BI3YyasibHbIl KOHTPOJb NepefaBaemMoro cogepxanus. Moanep>xusaembli
nocpesCcTBOM BCTPOEHHOIO Be6-CepBepa yaaneHHblin 4OCTYN AeNnaeT Bo3-
MOXHbIM OLHOBPEMEHHbIN HE3aBUCUMbIA LOCTYN M3 pasHbiX MecT. [N
WHTErpaLmm B CUCTEMbI LEHTPANIN30BAHHOM0 CETEBOr0 YNpaBNeHUs nog-
aepxupatotcs npepbisanus SNMP n SNMP.

O6LWMPHbIIA CNEKTP BO3MOXHOCTEI ANS MOHUTOPUHIA CUCTEMbI JOMOSHSA-
10T BbICOKOKAY€CTBEHHbIE (DYHKLMM aHan13a u NpocTble 418 NOHUMAHNS
peXuMbl 0TOOPKEHIUA. DYHKLMN aHANN3a BKNKOYAKOT aHAU3 Nporpamm-
HOUi cuHxpoHu3aumm (PCR — Program Clock Reference) n aHanu3 6yde-
pa, a TaKXe (PYHKUWWU 419 aHanu3a MynbTUMEANAHON AOMALLHEN nnat-
dopmbl (MHP — Multimedia Home Platform), 06HOBReHWiA ccTeMHOro
10 (SSU — System Software Update) n DVB-H, BKnto4as aneKTpoHHbIN
cepucHbil rna (ESG — Electronic Service Guide). bnarogaps atomy
R&S®DVMS Takxe uaeanbHo NOAXOAUT Ans Moucka HeucrnpaBHOCTEN,
Hanpumep, B TENEKOMMYHUKALMOHHbIX LEHTPAaX UMK HA FOMOBHbIX CTaH-
uusix. bnarogaps ceoemy manomy pasmepy R&S®DVMS1 sBnsetcs oco-
6€HHO rMOKNUM W LLEHHbIM WHCTPYMEHTOM Ans paboT no paspaboTke.

KntoueBble 0co6eHHOCTH
1 OgHOBPEMEHHbII MOHUTOPUHI [0 YEThIPEX CUTHAMNOB
1 P4 wmoaynu ans curianos DVB-T/DVB-H n DVB-S/DVB-S2

I Toppepxka ans DVB cneuuduyecknx xapaktepuctuk TS, ATSC n
ISDB-T/ISDB-T,

I OnumoHanbHble yHKLMK Ans nogpo6HOro aHannaa

1 MogynbHas n UCKITK4MTENBHO KOMMAKTHAA KOHCTPYKLMA (BbicoTa 1
CcT. ef.).

R&S®DVMS4 — Bup cnepeam



R&S®DVMS —
CEMENCTBO CUCTEM
MOHWUTOPUHTA
Lnudgoposoro 1B
[1penmyLLiecTBa U
KIt04YeBble 0COOEHHOCTH

HemepanenHoe o6HapyXeHUe BCEX 3HAYUMbIX OLLIMOOK HA YPOBHAX
PY4uTS

I Pacwwupennble usmepenus PY ansa curdanos DVB-T/DVB-H
1 DVB-S/DVB-S2

1 OyHKUMA WabMoHa 417 NapameTpoB nepesayu

I MOHWUTOPUMHI TPAHCMOPTHOIO NOTOKA cornacHo TR 101 290
(npnoputetbl 1,2 1 3)

I OyHKUMA WabnoHa ANs XapakTepyucTUK TPaHCMOPTHOrO NOTOKa
I O6HapyxeHue U3MEHeHUA TPAHCMOPTHOr0 NOTOKA

I MOHUTOPUHT CKOPOCTU Nepeaayn AaHHbIX

I Monutopunr EPG/EIT

I MonutopuHr MIP B cetax SFN

I MonutopuHr DVB-H

I MOHUTOPUHT W1 poBaHus

> ctp. 4

PaclwupeHHbli aHanu3 U (hyHKLUK BU3Yanu3auum
1 Oto6paKeHne MUHMATIOP
1 OTo6paxeHue EPG

I padhuyeckoe 0TOGPAKEHIUE CKOPOCTEN Nepeaaiyn AaHHbIX 1 4acToT
NOBTOPEHWs TabnuLy

I WnTepnperartop Tabnuy

1 Ananus PCR

1 Ananus PTS

I AHanu3 3NeMeHTapHbIX NOTOKOB BUAEO U ayAM0 COTNACHO MOAENN
oychepa

I Axanus curHanos DVB-H

I AHanus Kapycesneil 06beKTOB 1 jaHHbIX DVB

I AHanus KayecTsa kofuposaHnsa suieo (aHanus gPSNR)

> c1p. 6

R&S®DVMS1 — Bup c3aau

MpocToTa aKcnnyaTaLuu U HaCTPOMKN KOHCHUrypaLmuu

I SCHO CTPYKTYPUPOBAHHbIE ANANIOTOBbLIE MEHIO [N BCEX HACTPOeK
(XapakTepucTUK MOHUTOPWHTA, CUrHANBLHOrO BXOAA U npuéopa)

I BO3MOXXHOCTM TOYHON HACTPOMKM BCEX (DYHKLIMIA MOHUTOPUHIA U
npeaenos

I Y0o6HbIN BbI30B (DYHKLMA MOHUTOPUHIA NOCPEACTBOM OKHA Bbl6Opa
View Selector [BbiGOp pexxuma 0To6paxxeHNs]

I 3awumTa oT HeCaHKLNOHUPOBAHHOIO UCMNONb30BAHUS NOCPEACTBOM
Ha3Ha4eHuaA 3aBUCALLMX OT NONIb30BATENA NpaB fOCTyna

> c1p. 8

Llinpokuit guana3oH GiYHKLUUA MOHUTOPUHIA

I MoHuUTOpUHT HeckonbKux curHanos DVB-T/DVB-H n DVB-S/DVB-S2,
NOCTYNAIOLIMX Ha OLNH BXOA, NOCPEACTBOM (PYHKLNN NIAHNPOBLUMKA
Scheduler Suite

I CMHXPOHWU30BAHHAsA 3aniCb W apx1BaLMA Y4ACTKOB TPAHCMOPTHOTO
noToKa

1 [1oapOo6HbIA MOHUTOPWHT U PErmucTpaums oLn6oK

I PasnuyHble npodounm u3MepeHuin CKopoCTy nepesadn AaHHbIX ans
[0Nrocpo4HOro n NMKOBOro aHannaa

I [locTOsHHOE MnN BpeMeHHOe 610KMPOBaHMe COOBLLIEHNIA 06 oLInbKax
nocpeActsoM oyHkuUmu Hiding of Events [cKpbiTue cOObITWIA]

JhchekTUBHDBIE CETEBBIE (PYHKLMM

1 MHorononb3oBaTesibCKMA JOCTYN Yepe3 CTaHAapPTHbIA Be6-6pay3ep
(Ha ocHoBe Java)

I VIHTerpauus B CUCTEMbI CETEBOrO YNpaBfeHUs NOCPELCTBOM
BCTPOEHHOro uHTepdeica SNMP

1 [lpocToit 06MeH JaHHbIMK Npu nomolu FTP
1 3awuuleHHbIn 6paHamay3epomM 4ocTyn

1 [NoTokoBas nepeaaya BbIGPAHHONM nporpammbl unu PID B no6yto
TOYKY CeTU
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HemeaneHHoe
06Hapy>XeHne Bcex
3HA4YMMbIX OLLNOOK Ha
ypoBHAX PH 1 TS

PacwmpeHHbie namepenus PY ana curnanos DVB-T/DVB-H

1 DVB-S/DVB-S2

Cnctema KOHTpONMPYeT YpOBEHb, CABUT YaCTOThI, CABUT CKOPOCTM nepe-
Ja4u faHHblx, BER (Bit Error Rate — KoadppuumneHT GUTOBLIX OLINGOK)
n MER (Modulation Error Ratio — k03hULMEHT OWN60K Moaynauun).
Mpu namepennax MER, kak npasuno, focturaetcs To4HOCTb 38 Ab ang
DVB-T/DVB-H (onunoHanbHo). Pesynbtatbl U3MepeHns BU3yanu3npyroT-
CA B BUZE 0TOOPXKEHUS CUTHANTBHOTO CO3BE3ANS.

®yHKUKA WabnoHa ans napamMeTpoB nepepayun
MapameTpbl nepeaayun MoryT 6bITb ONpefeneHbl Takum 06pa3om, 4To npu
OTKJIOHEHWUU NONYYEHHOr0 CUrHana popmMmpyeTcs cUrHan npeaynpexme-
HWUA. 3TV napameTpbl BKNOYAKOT, Hanpumep, brd, curHansHoe co3Be3-
Aue, 3aLNUTHbIA MHTEPBaN U KOJOBYH CKOPOCTb.

MoHMTOpHHT TpaHCNOPTHOro NoToKa cornacHo TR 290

(npuoputetbl 1,2 1 3)

[ns KaX[0ro KOMMOHEHTa BCEX KOHTPOMMPYEMbIX TPAHCMOPTHbIX MOTO-
KOB BbIMOJHAKOTCA BCE M3MepeHns"), onpefieneHHble B «YKa3aHusX No us-
mepeHusm» TR 101 290 nog npuoputetamu 1,2 u 3.

®yHKLMSA WabnoHa ANa XapakTepucTUK TPAHCNOPTHOrO NOToKa
MOHWUTOPUHT NO Wa6noHY N03BOASAET CPABHUTL MHOMOYUCIIEHHbIE Xapak-
TEPUCTUKN TPAHCMOPTHOIO NOTOKA C YCTAHOBJIEHHBIMI 3HA4YEHUAMU. TO
no3BOJAeT 06HAPYXMBATh OLIMOKM, KOTOPbIE MOrM Bbl OCTATbCA HE3a-
MEYEHHbIMU NP BbINOHEHUN MOHUTOPUHIA TONBKO, KaK ONpejesieHo B
TR 101 290 (Hanpumep, Npu OTCYTCTBYKOLLEN nporpaMme). CneynanbHas
yepTa, peannayemas 3ToN (OYHKLMEA, — 3TO aBTOMATU4ecKoe hopMu-
poBaHMe LWabMioHa HAa OCHOBE MOCTYNAKLLEro TPAHCMOPTHOro MOTOKa.
LLIa6noH chopmupyeTcs NPOCTbIM HaXXaTUEM KHOMKM, 3TO YCTPAHAET He-
06X0MMOCTb TPYAOEMKOI PY4HOI HACTPOIKN.

06HapyxeHne W3MEHEHUIA TPAHCNOPTHOrO NOTOKA

[axe ecnu ana  xapaktepuctuk TS He UCNONMb3yeTcss  LWABJOoH,
R&S®DVMS1 06Hapy»mBaeT N3MeHeHUs1 TPAHCMOPTHOrO MOTOKa. Takune
M3MEHEHMS, KOTOPbIE MOTYT ObITb HEXENaTenbHbl, MOTyT 0CTaTbCs He3a-
MEYEHHbIMU MPW BbIMOMHEHUA MOHUTOPWUHIA UCKIOYUTENBHO COrMacHo
npuoputetam 1,2 1 3.

MoHMTOPMHI CKOPOCTH NEpeaaYy faHHbIX

Ecnn ons xapaktepuctuk TS He UCMONb3yeTcs LWAGM0H, UMEETCs BO3-
MOXXHOCTb MOHUTOPWHIA CKOPOCTENA nepefadn AaHHbIX PasnnyHbIX 3fe-
MEHTOB (BUAEO, ayano, faHHbIX 1 Tabnuy), C 06LMMI 3HAYEHUAMMN NS
BEPXHEr0 W HUXKHEro npegena.

1) ickntoyas n3mepenus, ces3aHHble ¢ 6ypepom. Takue N3MepPeHns MOryT ObiTb BbIMOMHEHbI
AnA BbIGPAHHOTO BUAEO UK ayAN03NeMEHTa.

VIHTepdbeiic nonb3oBatens, NoKasblBatoLLi
CHETYMKM OLLNOOK 1 3anucK oTyeTa.



Monutopuur EPG/EIT

MpuemHuk DVB-T cpopmupyet EPG npy nomoLiy NnpuHUMaemMbIx Tabnny
EIT (Event Information Table — Ta6nuua mHdopMaumm 0 COBLITUAX).
Ecnn 3t Tabnuubl otcyTcTBYIOT, EPG ABNSieTCA HenonHbIM. Ons Toro
4T06bI 066CNEYNTb PACLLNPEHHbBIA MOHUTOPUHT Tabnuy EIT, R&S®DVMS1
CNONb3YET Kak CrpaBoyHble AaHHble Tabnuy SDT (Service Description
Table — Ta6nuua ¢ onmcaHuem ycayr), Tak 1 MHOPMALKMIO, UMEKOLLYHCA
B LWabnoHe TS.

MouuTopuur MIP B ceTsax SFN

MpoBoguTcs  NONHbIA  MOHUTOPMHT naketa MIP  (Megastructure
Initialization Package — nakeT wHUUMANU3aUMM MeracTpykTypbl) B ce-
Tax SFN (Single-Frequency Network — 0aHO4acTOTHas CeTb), COrNacHo
TR101 290.

MouuTopuur DVB-H

Y curnanos DVB-H cuctema BefieT MOHUTOPUHI XapaKTepUCTUK BPeMeH-
HOW cermeHTauuu. Kpome Toro, OHa npoBepsieT Hannyue OWNB604HbIX IP
naketos nepen MPE FEC (Multiprotocol Encapsulation - Forward Error
Correction — MHOrONPOTOKO/bHAA MHKANCYNALMS - ynpexaaroLas Kop-
peKLms OLWmn60K).

MoHuTOpUHr WuhpoBanus
Bepnetcst MOHUTOPUHT cTaTyca 1 n3meHeHns CA.

[pachmyecknin nHTepdeiic nonb3osarens,
MOKa3bIBAKLLMA Pe3ynbTaTbl MOHUTOPUHIA
M0 LWabsoHy

pacbuyecknin MHTepdenc nonb3oBarens, no-
KasblBAKOLLMIA pesysnbTatbl MOHUTOPKUHIA PY
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PacLUMpPeHHbIN
aHann3 n PyHKLUN
BU3yanu3auumn

OTo6paxeHue MUHNATIOP

3TOT pexum oTobpaXKeHns nokasbisaet curHanbl SD 1 HD B koanpoBKax
MPEG-2 n MPEG-4/H.264/AVC. YpoBeHb CONPOBOXAAOLNX ayanoaaH-
HbIX 0TOOPAXAETCA ANA KOKAOro KaHana nocpefcTBoM IMHEAHbIX UHAM-
katopos (MPEG-2 u Dolby Digital).

Oto6paxenue EPG

Anannaupytotcs Bce Tabnuubl EIT (encTBuTensHble U npoyue). Ha ocHo-
BE 3TWX [aHHbIX (DOPMUPYETCS YeTKO CTPYKTYPUPOBAHHBIA Anucrien —
oTo6paxeHne EPG. Ing uenei aHanusa aTu JaHHble MOFYT ObiTb NIErko
COMOCTABAEHbI C MHANBNAYANbHbIMI TabnMLAMMU.

Ipachuyeckoe oToGpaxeHne CKOPOCTEN nNepeaayn gaHHbIX

¥ 4acTOT NOBTOPEHMS Tabnuy

[ns Bcex PID v Tabnuy COOTBETCTBYIOLLEE 3HAYEHNE NPeACTaBNSAeTCs B
BUJE NMUHENHOr0 NHAKMKATopa. KpoMe TOro, NoKasbiBakTCs MUHUMATbHOE
11 MaKCMManbHOe 3Ha4eHus.

WuTepnperarop Tabnuy
Copepxanue Tabnuy, (SI/PSI/PSIP) moxeT 6biTb NPEACTaBIEHO B NIErKo-
4yuTaemon gropme.

Aunanus PCR

CornacHo TR 101 290, ¢ Te4eHMeEM BPEMEHU N3MEPSOTCS U 0TOOPAXKAKDT-
¢4 B rpacduyeckoii hopme cnegytoLlme napameTpsbl: casur PCR, ckopocTb
apericha PCR, cymmapHbiit pxuttep PCR, To4HoCcTb PCR 1 4actoTa no-
gTopeHus PCR. [Ans aTux u3mepeHnin MOXXeT 6bITb BbIGPaH OANH U3 Tpex
npocouneit (MGF1, MGF2 nnn MGF3).

Ananus PTS
lpadhnyeckn otobpaxaercs pasHuua mexay PCR n PTS (Presentation
Time Stamp — BpemeHHas MeTKa BOCMPOWU3BeLEeHMS).

AHanu3 anemMeHTapHbIX NOTOKOB BUAEO W ayAM0 COTNACcHO MOJENH
6ydepa

Ha akpaHe 0TO6paxkaeTcsi 3aBUCUMOCTb OT BPEMEHM CTEMEHU 3anofiHe-
HMs Gydhepa TPaHCMOPTHOrO MOTOKA, Oychepa MyNbTUNNEKCUPOBAHUS
1 6ydhepa anemeHTapHoro notoka. CurHanel SD u HD nopaepxusaroT-
cq Kak B Koguposke MPEG-2, Tak u B koampoBke MPEG-4/H.264/AVC.
[ns ayamocurHanos noanepxusaetca opmatr MPEG-1 layer 2. AHanu3
BbINOJIHAETCS COrNacHo MeToay Bepudpukaropa sugeobydepa (VBV —
Video Buffer Verifier), no cnoco6y yTeukn runoteTn4eckoro aTasoHHOro
aekonepa (HRD — Hypothetical Reference Decoder).

[padhnyeckuin nHTepdelic nonbaosarens,
MOKa3blBAKLLMIA MUHWATIOPbI U YPOBEHb
ayfnuocurHana



Ananus curnanos DVB-H

AHanuaupytotcs aanHble FEC (Forward Error Correction — ynpexaato-
L1251 KOPPEKLMA OLLNBOK), N3MEPSIOTCS 1 0TOOPXKAKOTCA B rpacdhiMyecKoit
hopme napameTpbl BPEMEHHOIO CerMeHTUpPOBaHus. [1ns aHannuaa u 0To-
6paxeHns ESG goctyneH wmpokuit ananasoH yHkumin (OMA BCAST
ESG 1 DVB IPDC ESG, B chopmare XML).

Ananus kapycenei 06beKTOB 1 aHHbIX DVB

AHanu3npylTcs 1 0TOOpaXatoTcs CTPYKTYpa, CUHTAKCMC M BPEMEH-
Hble NapameTpbl kapyceneit 06beKTOB U faHHbIX. Kapycenu 06bekToB 1
NaHHbIX B DVB ucnonb3ytotcs, Hanpumep, Ansg 06HOBMNEHWUS CUCTEMHO-
ro nporpamMmHoro o6ecneveHns (SSU) u MynbTUMeANAHOA JoMaLLHei
nnarchopmsl (MHP).

AHanus KayecTBa koauposaHus Buaeo (ananus qPSNR)

Onpegensetcs B MacLuTabe peanbHOro BpEMEHU Ka4ecTBO KOLAMPOBaHNA
SD curHanos MPEG-2 1 oTob6paxaeTcs B rpadyuyeckoin gpopme, Kak 3a-
BUCALLAS OT BPEMEHMN BeINYNHA, TaK U B BUAE rUCTOrpaMmbl. Kak u3me-
psieMble BeNNYUHBI, TaK W BUAEONOCNEA0BATENbHOCTH, UMEtoLLne 3Ha-
YeHMe HUKe 3a[jaHHOr0 Npefena, 3anucbiBalOTCA Ha XXECTKUA AMCK Ans
nocrenyroLLero aHanusa. Takol aHanu3 MOXET BbINOMHATLCA B N060K
TOYKe TpaKTa nepejayu, NoCKOMbKY He TpebyeTCs OMOPHbIA CUrHAN.

[padpuyeckunin nuTepdenc nonb3oBarens,
noKasblBalLWMiA pe3ynbraTbl aHanu3a PCR

[padnyecknii nHTepdeiic nonbaosarens,
MOKa3bIBAKLLNIA 3NIEKTPOHHBIN NYTEBOAUTEND
no nporpammam (EPG) B Tabnun4Hoii hopme.

R&S®DVMS — cemeicTBO CUCTEM MOHMTOPUHIA Ludposoro TB 7



MHTepdheiic nonb3oBaTens UMEET ACHYIO CTPYKTYPY W UCKAKOYUTENHO
I-l p O CTOTa 3 KC nﬂyaTa L“/I I/I npocT B pa6oTe. HacTpoika KOH(Urypaummn n sKkcnnyataums 4eTko oT-
JeneHbl Apyr oT Apyra. 310 AenaeT paboTy nonb3oBatens 6bICTPON W
3D heKTUBHON. IMeeTcs BOSMOXKHOCTb HACTPOUTb BCE (DYHKLIMWN MOHM-

VI H aCTp 0 I7| KVI TOPWHIA 1 Mpeaensbl, BNOTb A0 MenbYyallunx aeTtanen. 3awmuta oT He-
CaHKLNOHNPOBAHHOI0 MCMNOJIb30BaHNA obecneymBaeTcs nocpeacTsom
KOHQUIrypawuu

Ha3Ha4eHua 3aBUCALLINX OT NONIb30BaTeNia NpaB AocTyna.

Ha cnegytoLem pucyHKe n306paxxeHa KoHLenws ynpaenexus. ns ny4iiero
0630pa nesas 4acTb OKHa ¢ oTobpaxeHuamu SITE [ysen] n INPUT [Bxoa],
MOXET ObITb CKPbITa. lepeMeLLieHre Yka3aTens MbILUK K IEBOMY Kparo OKHa
BHOBb AENAET CKPbITYO YacTb BUANMOIA 1 LOCTYNHOI ANs paboThl.

KoHuenuus ynpaenexus

Instrument Configuration [HacTpoiika koHthurypauun npuéopal
KoHdburypaums Bcex HacTpoek npuéopa

View Selector [Bbi6op pexuma oTo6paxenns]
Bbi6op pexnmoB 0To6paxeHus npnbopa

-

Bei6op Bxopa

BbI6paHHbIA peXum 0TO6PaXKEHNS U3MEPEHNS

Bbi6op anemenTa —

CTpOKa COCTORHNS! Crpoka cocTosHma
R&SEDVMS BbIGPAHHOr0 pexuma

0TO6PAXKEHUA N3MEPEHNA



OaHoM 13 0cobeHHOCTe Npubopa ABAAKOTCA ACHO CTPYKTypupoBaHHble I Monitoring Configuration [HacTpoiika KoHhUrypawuy MoHUTopuHral:

ANanoroBble MeHIo AnA BCEX HACTPOEK. HacTpolikin BCex U3MEpeHnii MoryT 6biTb BbIGPaHbI NPK NOMOLLY

I View Selector [BbI6Op pexuma 0T06paeHus]: MMEIOLLIEro CHYI CTPYKTYPY OKHA (Hanpumep, U3MepeHue akTUBHO,
TMKTOrpaMmmbl JaioT BO3MOXHOCTb MOMb30BATENH0 NIErKO BbIGUpaTh VSMEpPEHINE HE aKTUBHO, MPEAENbI, KNACC, rpaHiLa TPEBOXKHOTO
PA3NINYHBIE PEXUMbI OTOBPDKEHUS U3MEPEHHIA U GICTPO onosewenns). ®yHkuua Hiding of Events nossonqer 610kupoBsarb
aKTNBMPOBATb UX 0TAeNbHbIE U3MepeHIs Ans onpedeneHHblx PID

I Instrument Configuration [HacTpoika KoHurypauuu npuoopal:
970 AManNoroBoe OKHO NPeoCTaBNAeT AOCTYN KO BCEM HACTPOKam
npuéopa

I Input Configuration [KoHdburypauus Bxoaa]:

3T0 [11anoroBoe OKHO UCMOMbL3YETCA A8 3afjaHNs napamMeTpoB
npuema curHana

Input Configuration
KoHdpurypauns BbiGpaHHOr0 M3MEPUTENbHOIO BXOAA

Monitoring Configuration
HacTpoiika KoHdurypaumun scex uamepenuit (PY unn TS) Ans MOHUTOpUHTa
BbIOPAHHOr0 BXOAA

Pa6oTa B BbIGpaHHOM
== peXume 0TO6paxXeHNs
13mepeHnit

R&S®DVMS — cemeiicTBO CUCTEM MOHUTOPUHTA UmdpoBoro TB 9



MOHMTOPHHT OAHOr0 Nepeaarynka

|-| p I/I IVI e p bl R&S®DVMS1 no3BonseT BeCTU MOHUTOPUHT Kak TPAHCIIMPYEMOro CUrHa-
na (XapakTepucTukn PY 1 TpaHCNOPTHOIO NOTOKA), TaK W CUrHana TPaHe-
NCMOJIb30BAHNA

NOPTHOr0 NOTOKa, N0OaBaeMOro Ha BX0J nepenarymka.

R&S®DVMS1 Cuctema MOHUTOPUHIA LndpoBoro TB
<((o)>> R&S®DVMS-B53 Mogynb npuemnuka DVB-T/DVB-H
R&SEDVMS-K1 MoHuTopuHr TS

Bxopswumii TS ASI . DVvB-T
TS ASI DVB-T
Cetb
SNTP/ancTaHUMOHHOE

ynpasnexue ABTOHOMHas
pa6ota

AHanu3 TPaHcnopTHOro NOTOKa ANA pa3paboTYUKOB U CETEBbIX
oneparopos

TpaHCnopTHbIA NOTOK OT MCMbITbIBAEMOro ycTpoiicTea (DUT) nopaetcs Ha
R&S®DVMS1 yepes ASI unu PY Bxoa. [Ans noapo6HOro aHanuaa ume-

t0TCS 06LLIMPHbIE (OYHKLMM aHannu3a. Hanpumep, NMeeTcs BO3MOXHOCTb
TS ASI nm PY aHanu3a CUrHanoB OT Kofepa, MynsTUnneKkcopa unn nepeaatynka.

R&S®DVMS1 Cnctema MOHUTOPKHIA LndpoBoro TB
R&S®DVMS-B11/-B51/-B53 ' Mopgynb TS Bxoma/PY npuemHnka
R&SEDVMS-K1 MoHuTopuHr TS

R&S®DVMS-PK01 KomnnexT onuuit anst MOHUTOPWHIa
R&S®DVMS-PK02 KomnnekT onuuin ans aHanusa
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BxopHoit TS ASI 1

BxopHoit TS ASI 2
|

BxogHoii TS ASI 3 .

BxogHoii TS ASI 4 .

[ICTaHUMOHHOE YNpaBneHme

CeTb

1 SNTP

BxogHoit TS ASI 1

ABTOHOMHast

pa6ota
1

BxogHoit TS ASI 3

BxogHoii TS ASI 4

BX0AHOI TS ASI 2 .
- |

MporpamMmHoe o6ecneyeHme
MNaHMPoBLIMKA

MOHMTOPUMHT YeTbIpex nepefaT4MkoB B OJHOM MECTe

R&S®DVMS4 no3sonsieT 0HOBPEMEHHO BECTW MOHUTOPUHT PY curHanos
yeTbipex nepeaarynkoB DVB-T. Onums R&S®DVMS-B53 naet BOSMOXHOCTb
moHuTopuHra TS Sync v TS ID. Onums R&S®DVMS-K1 no3sonsiet Bectn Mo-
HUTOPMHT ONOSHUTENbHBIX XapakTePUCTIK TPAHCMOPTHOrO NOTOKA.

R&S®DVMS4 Cncrema MoHUTOpUHIa Lchposoro TB
4 x R&S®DVMS-B53 Mogynb npuemtuka DVB-T/DVB-H
BK/1104251 MOHUTOPWHI XapaKTepUCTUK TPAHCMOPTHOrO NOTOKA:

4 x R&S®DVMS-K1 MoHuTopuHr TS

MoHUTOPHMHT YeTbipex NepeaTyuKoB B OAHOM MECTE (LMKNNYecKui)

Ecnu HeT Heo6XxoAMMOCTU NMOCTOAHHOTO MOHUTOPUHIA YETbIPeX nepe-
[aT4NKOB, TaKXKe MMEETCH BO3MOXHOCTb BECTU WX MOHUTOPUHT MpU
nomowy ogHoro npuéopa R&SDVMST 1 nporpammHoro o6ecneyeHus
nnaHupoBLuMKa . CornacHo 3afilaHHbIM NoMb30BaTeNeM napamerpam,
MOZyJ/lb MPUEMHMKA Ha OMpefeneHHbli Nepuoj BPEMEHU aBTOMATUYECKM
HaCcTpanBaeTCs Ha UCMOMb3yeMble YacTOTbl. 115 KOXKAOM 4aCTOTbl MOXXET
ObITb AaBTOMATUYECKN 3arpyXKeHa CoOCTBEHHAs KOH(UIY-paLms
MOHUTOPWUHTa.

R&S®DVMS1 Cuctema MOHMTOPUMHIA
uucposoro TB

R&S®DVMS-B53 Mogyns npuemnuka DVB-T/DVB-H
[TporpammHoe o6ecneyeHne
NNaHMPOBLYNKA

BK/1K04ast MOHUTOPUHI XapaKTepUCTUK TPAHCMOPTHOTO NOTOKA:
RSS®DVMS-K1 MoHuTopuHr TS

R&S®DVMS — cemeiicTBO cUCTEM MOHUTOPUHTA Lmdposoro TB 11



[IpuMeHeHne
HECKOMbKUX
R&S®DVMS B ogHOM

CUCTEME

NHcTpymeHTbl cemeiictBa R&S®DVMS ocHalleHbl 3peKTUBHBIM H-
Tepcpeiicom SNMP. bnarofapst 9TOMy OHW JErko WHTErpupyloTcs B
NpOrpaMMHO-ynpaBnseMblii KOMNIeKc Ha ocHoe cetu SNMP (cm. pu-
CYHOK Ha 3Tl cTpaHuLe). [ns ncnonb3oBaHns Heckonbkux R&S®DVMS
B OAHOW cucTeMe, Npeanaraer cregytowme fga npo-rpaMMHbIX
peLLeHns:

MoaknioYeHne K LEHTPaNbHOW CTaHLMK

[porpammHoe o6ecneyeHne ynpaBneHus MOHUTOpMHrom R&S®DTV

9710 NporpaMmmHoe 06ecneyeHne 06/ervyaeT UCMob30BaHNe HECKONbKNX
R&S®DVMS w/unm R&S®DVM B ofHoi ceTu. MporpamMmmHoe o6ecneyeHne
NPeLoCTaBASAET CNEAYHOLLME BO3MOXKHOCTH:

1 XopoLuit 0630p COCTOSHNS BCEX KOHTPONNPYEMbIX CUrHAMOB

I Jlerkuit JOCTYN K ChyHKLMSIM MHCTPYMEHTA NOCPECTBOM LienyKa
MbILLbIK HA COOTBETCTBYIOLLE MUKTOrpamMme

Bce MHCTPYMEHTbI MOTYT BbITb PACMONIOXKEHbI B OLHOV 1 TOM XKe KOMHaTe
(Hanpumep, yCTaHOBIEHbI B CTOIKE) UK pacnpefeneHbl No CTpaHe (CM.
pUCYHOK cnpasa). [ns 06befHeHNs U3MepuTenbHbIX NPU6OPOB B NPo-
rPaMMHbIA KOMIEKC HE0OX0AMMO TOMbKO 3HaTh UX IP agpeca. He Tpeby-
eTCA KaKMX-Nn6o Apyrux Hactpoek unu 3HaHus SNMP.

DyHKLUK 0TOOPAXEHUS
I CuMBOSbI N3MEPEHUS HA OMPEAeNieMbIX N0b30BaTENEM KapTax

I PasnuyHble ypoBHYW KapT AN Y406HOr0 MOHUTOPUHTA BOJTbLINX
ceTei

1 Toapepxka koopanHat GPS

#

yﬂ:tj;ceTHy’:m (((O)))

YaaneHHbIn
noctyn




R&S®TS4570 — nporpammHoe 06ecne4eHus AN MOHUTOPUHIa Knto4eBble 3N1eMEHTbI

W ynpasnewns BELIaTeNbHOU CETbH I [laHenb MOHUTOPVHra: NPeA0CTaBNAET 0630p 11 MHOPMALWIO O

[nst npunoxexuit, TpeGYIOLLIMX JONOAHUTENbHbIX COYHKLMIA Nin COCTOSIHIN BCEX MOAKIHYEHHbIX MPUGOPOB

o6opyno-Banus, nomumo R&S®DVMS unu R&S®DVM, npeanara-et

JDPYroe, NCKMYUTENbHO rMBKOe pPeLieHne — CUCTeMy MOHUTOPUHIA 1

ynpaeneHus BelatenbHon cetbto R&S®TS4570. 31a 0TKpbITas cucTeMa

JI0MyCKaeT 6bICTPYIO MHTErPaLIAI0 N0BbIX MHCTPYMEHTOB C HTepcheiicom | Be6-Gpaysep: noanepx uBsaer nokanbHbI i yaaneHHbIi AocTyn

SNMP. MIB BCex MHCTPYMEHTOB MHTEPMpPETUPYIOTCA cucTeMoir. bnaro-

[1aps 3TOMY NMOMb30BaTENb MOXET NErko Peanin3oBath OyHKLM, He umest  1OAPOOHAA MHdopmauus o cucteme npusedeHa B Gpouiope: «Mpo-

rﬂyﬁOKVlX 3HaAHUIA npoToKona SNMP nnn NporpaMmmMmpoBaHus. rpaMmmHoe obecneyeHne Ang MOHUTOPUHIA U ynpaBiieHUsA BeLLlaTeﬂbHOM
CeTbl0 — rMOKOE peLleHne Ans ynpaeneHus CeTbio Ha ocHoBe SNMP»

I Jlornyeckuii 6510K: 06eCreYnBaeT UHTENEKTYalbHbIe YHKLMK,
BbIMOJHAS NOrMYECKINE LENCTBUSA C NONYYEHHBIMY JAHHbIMN

[MporpammHoe 06ecrneyeHne yrnpaseHus
MOHUTOPUHrOM R&S®DTV

R&S®DVMS — cemeicTBO CUCTEM MOHMTOPUHIa Lmudposoro TB 13



HaumeHoBanue

Cuctema moHuTopuHra DVMS

[uck CD-ROM ¢ mukponporpamMmHbim 10, nporpammMHbIM 06ecneqeHnem 1 pykoBoACTBOM N0ONb30BaTeNS; Kabenb NUTaHWS; KpaTKOe PyKOBOACTBO N0Nb30BATENS B

neyaTHon hopme
Cuctema moHuTopuHra DVMS

Tun

R&S®DVMS1

R&S®DVMS4

Kop 3aka3a

2113.9305.02

2113.7560.02

[uck CD-ROM ¢ mukponporpamMmubim 10, nporpamMMHbIM 06ecrne4eHuem U pyKoBOACTBOM NOMb30BaTeNs; Kabenb NUTaHus;

KpaTKoe pyKOBOACTBO N0JIb30BaTeNsA B Ne4aTHoi hopme

Mogynu n onumn mogynei

Mogynb npuemnuka DVB-T/DVB-H
BbicokokayecTBeHHble u3mepeHns MER
VIMnynbCcHas xapakTepucTuka
Mogynb npuemtuka DVB-S/DVB-S2
Mogaynb ¢ 0gHUM BXofom TS
Mouutopunr TS

MoHnuTopuHr TS

Onuuu npubopa

MoHuTopuHr

PaclumperHbIin MOHUTOPUHT TS
MoHuTopuHr TS no wabnoHy
Peructpauus TS

Auvanus

OTo6paxeHue EPG

OTO6paxXeHWe MUHNATIOP

Ananns PCR/PTS

MHTepnpertatop

Ananus gPSNR

Ananus kapyceneit 1 MPE

Ananus DVB-H

AHanus 6ydepa

Pa3Hoe

AKT KanuébpoBsku

Pacneyarka DCV

19-mroiimoBbIn afanTep ans R&S®DVMS1
19-pmtoitmoBbIl afantep ans R&S®DVMS4
Knasunarypa CLUA ¢ pasbemom CLUA
OnTuyeckas Mbliwb ¢ pasbemom USB
KomnnekTb! onuuit

KomnnekT onumii Ans MOHUTOPMHra

(Bknto4as R&S®DVMS-K11, R&S®DVMS-K12

1 R&S®DVMS-K18)
KomnniekT onumit ans aHanusa

(Bknto4an R&S®DVMS-K16, R&S®DVMS-K17,

RSS®DVMS-K19 n R&S®DVMS-K20)
Onuuu cepBucHOro 06CNyXMBaHUSA

Onuum CEpBUCHOr0 06CNYXNBAHNA MOTYT BbITh 3aKa3aHbl TONIbKO B CBA3M C NOKYNKONA npuéopa

R&S®DVMS1/R&S°DVMS4

PeMoHTHOE 06CNyXNBaHWE B TEYEHWE OAHOO roga

nocne rapaHTMNHOro nepuoaa

PeMOHTHOE 06CnYyXMBaHWE B Te4eHUe ABYX JIeT nocne

rapaHTUNHOIO nepuoja

PemMoHTHOE 06CNyXNBaHWE B TEYEHWE YeTbIpex fieT

nocse rapaHTMRHOMO Nepuoaa

Yenyru no kanubpoBke B TEYEHNE ABYX NET
Yenyri no kannbpoBKe B TeHeHWe Tpex net
Yenyru no kanubpoBKe B TeYeHMe NATn et
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R&S®DVMS-B53
R&S®DVMS-K59
R&S®DVMS-K58
R&S®DVMS-B51
R&S®DVMS-B11

R&S®DVMS-K1

R&S®DVMS-K11
R&S®DVMS-K12
R&S®DVMS-K18

R&S®DVMS-K16
R&S®DVMS-K17
R&S®DVMS-K19
R&S®DVMS-K20
R&S®DVMS-K21
R&S®DVMS-K22
R&S®DVMS-K23
R&S®DVMS-K24

R&S®DVMS-DCV
R&S®DCV-ZP
R&S®ZZA-DVMS1
R&S®ZZA-DVMS4
R&S®PSL-72
R&S®PSL-Z10

R&S®DVMS-PKO01

R&S®DVMS-PK02

R&S®R02DVMS1/R&S®R02DVMS4

R&S®R0O3DVMS1/R&S®RO3DVMS4

R&S®R0O5DVMS1/R&®RO5DVMS4

R&S®C02DVMS1/R&S®C02DVMS4
R&S®C03DVMS1/R&S®CO3DVMS4
R&S®C05DVMS1/R&S®C0O5DVMST

2113 8967 02
2113.9205.02
2113.9192.02
2113.8950.02
2113.8896.02

2113.9028.02

2113.9034.02
2113.9040.02
2113.9086.02

2113.9063.02
2113.9070.02
2113.9092.02
2113.9105.02
2113.9111.02
2113.9128.02
2113.9134.02
2113.9140.02

2082.0490.35
1173.6506.02
2113.9886.00
2113.9834.02
1157.6870.04
1157.7060.04

2113.9240.02

2113.9257.02

06palLanTech B MECTHOE TOProBOE NPEACTaBUTENLCTBO

o6palLaiTech B MECTHOE TOPrOBOE NPEfiCTaBUTENLCTBO

o6paluariTecb B MECTHOE TOProBOe NpeSCcTaBUTeNbCTBO

o6paluaiitecb B MECTHOE TOProBOe NpefCcTaBUTENbCTBO
obpalLaniTech B MECTHOE TOProBoe NpesCcTaBuTeNbCTBO
o6pallaniTec B MECTHOE TOProBOe NpeSCcTaBUTeNbCTBO



R&S®DVMS1: pykoBOACTBO N0 KOHGhMrypauuu

ba3osblit Mogynb

DVMSH1, TpebyeTca 0aHa onuus moayns.

Cnort gna mogyns

Monutopuur TS
Ncnonb3oBanue Bxogos TS

Mopaynu

Onuuu mopynen

PY moaynu BKNOYAOT MOHUTOPUHT  TpebyeTcs TONbKO 0fHa Onums Ans

Moaynb npuemnnka DVB-S/S2
1 x Bxog PY, 1 x Bbixog TS, 1 x
Bxoa TS

R&S®DVMS-B51
Moaynb npuemnnka DVB-S/S2
1 x Bxog PY, 1 x Bbixog TS, 1 x

Bxoa TS

Onuuu npubopa

TpebyeTcs TONbKO OfHA ONUMS Ans

TpebyeT MCMonb30BaHMs PY. MoHutopuHr TS Tpebyet R&S®DVMST. R&S®DVMSH.
R&S® DVMS-K1. o R&S®DVMS-K1 (oanH Ha Bxog).
aByx R&S®DVMS-K1 Ha R&S®DVMS-K16  OtoGpaxeHue EPG
R&S®DVMS1 (B 3aBUCMMOCTU ® J R&S®DVMS-K17  OToGpaeHne MUHUATIOp
0T BbIGPAHHOIO MO, ”ﬂ)‘ R&s DVMS 353 R&S®DVMS-K58 R&S®DVMS-K18 PeFMCTpaLI,VIﬂ TS
P Ay Mogynb npuemHuka DVB-T/H
1 Py 1 TS 1 MnynbcHas xapakTepucTika R&S®DVMS-K19  AHanua PCR/PTS
L OX $‘§"‘°‘1 1 R&S®DVMS-K20  WHtepnpetatop
» B » R&S®DVMS-B59 R&S®DVMS-K21  AHanus gPSNR
BbICOKOKA4ECTBEHHbIE Egggg&mgﬁg ﬁHaﬂM aPSNR -
n3mepequs MER a Hann3 Kapyceneu n
R&S®DVMS-B51 R&SCDVMS-K24  Awanus 6ychepa

[porpammHas onuus

AnnaparHas onuus

R&S®DVMS4: pykoBOACTBO N0 KOHMrypaLumn

ba3sosblit moaynb
MakcumanbHoe Konnm4yecTBo 0IHOBPEMEHHO MCNOMb3YeMbIX BX0f0B (BX0A0B TS u/unu PY): Bcero Yetbipe BXOAA.

Cnot ang mogyns 1 Cnot anq mogyns 2

Cnot ans moayns 3 Cnot anq moayns 4

Monutopunr TS

[lo YeTbIpex onuuit Ha
R&S®DVMS4. Ecnm
MOZYNN He BblGPaHbI, N0
MeHbLUER mepe, TpebyeTcs
oanH R&S®DVMS-K1.
Wcnonb3oBanne BXoa0B
TS TpebyeT npuMeHeHus
R&S® DVMS-K1.

Mogynu

Bkntoyas PY MOHUTOpPUHT.
MoHuTtopuHr TS TpebyeT
R&S®DVMS-K1 (0anH Ha Bxog).

R&S®DVMS-B53
Mogynb npuemHuka DVB-T/H

1 xBx04 PY, 1 x Bbixog TS, 1 x

BXx0A TS

R&S®DVMS-B51
Mogynb npuemHuka DVB-S/S2

1 xBx0g PY, 1 x Bbixon TS, 1 x

Bxoa TS

Onuuu mopynei
TpebyeTcs TONbKO OfHA ONUMSA Ans
R&S®DVMSH.

R&S®DVMS-K58

IMnynbcHasi xapakTepucTmka

R&S®DVMS-B59
BbICOKOKA4eCTBEHHbIE
n3mepenns MER

Onuuu npubopa

TpebyeTcs TONbKO 0fHA ONUMS Ans

R&S®DVMS1.

R&S®DVMS-K16
R&S®DVMS-K17
R&S®DVMS-K18
R&S®DVMS-K19
R&S®DVMS-K20
R&S®DVMS-K21
R&SCDVMS-K22
R&SCDVMS-K23
R&SCDVMS-K24

OTo6paxeHune EPG
OTo6paXKeHne MUHUATIOP
Peructpauus TS

Ananus PCR/PTS
MHTepnpertarop

Ananus qPSNR

Ananus qPSNR

Ananug kapycenen n MPE
Ananus 6ycepa

MecTHbIit cneumanuct komnaxum Rohde & Schwarz nomoxxeT nogobpartb Haunyyllee pelleHne, yaosneTeopsatowme Bawmm tpe6osaHmam. ns toro
4TO6bI HaliTK 6nvxaiilero npeactasutens kKomnanun Rohde & Schwarz, nocetute caint www.sales.rohde-schwarz.com. Ha cTpaHuuax B ViHTepHeTe,

[porpammHas onuus

AnnaparHas onuus

nocesLeHHbIX cemeiicTBy R&S®DVMS, nmeetcs aneKTPOHHbIA KOHGMrypaTop usgenus (www.rohde-schwarz.com, knio4esoe cnoso: DVMS).
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ApxaHrenbck (8182)63-90-72
AcTtaHa (7172)727-132
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsHck  (4832)59-03-52
BnagmBocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHGypr (343)384-55-89
WBaHoBo (4932)77-34-06

MxeBck (3412)26-03-58
MpkyTck (395)279-98-46
KazaHb (843)206-01-48
Kanuuuurpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
KupoB (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81

Kupruaus (996)312-96-26-47

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHun Hoeropon (831)429-08-12

HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16

Poccus (495)268-04-70

Mepmb (342)205-81-47

Poctos-Ha-[loHy (863)308-18-15

PasaHb (4912)46-61-64
Camapa (846)206-03-16

CaHkTr-Metepbypr (812)309-46-40

CapartoB (845)249-38-78
CeBactononb (8692)22-31-93

Cumdpeponons (3652)67-13-56

CmoneHck (4812)29-41-54
Coumn (862)225-72-31
CraBpononb (8652)20-65-13

KasaxcraH (772)734-952-31

https://rohdeschwarz.nt-rt.ru || rwz@nt-rt.ru

Cypryt (3462)77-98-35
TBepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBcK (8422)24-23-59
Ydba (347)229-48-12
Xa6apoBck (4212)92-98-04
YensabuHck (351)202-03-61
YepenoBey, (8202)49-02-64
SApocnaBnb (4852)69-52-93



https://rohdeschwarz.nt-rt.ru
mailto:rwz@nt-rt.ru



