MWKpPOBONHOBLIN YaCTOTOMEP CO BCTPOEHHbLIM

namepurtesieM MOLLHOCTHU

Cepuna MCA3000
TexHn4yeckoe onnucaHue
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BO3MOXHOCTU 1 I penmyLliecTBa

OcHOBHbIE TEXHUYECKME XapaKTepUCTUKN

= Mogenu ¢ yacToTHbIM Anana3oHom 27 Ty n 40 My,

= KaHan MrKpoBOHOBOro aHanuaaropa ¢ dyHkumsmn CW (Hecyuias)
unn Bbibpoca

= [IBa KaHana 06Lero HazHaveHus ¢ Yactoroin 300 My

= [lnanasoH motHocTtn -35 obm — +10 gbm

= Paspewatouias cnoco6HOCTb B peXxnMe 0fHOKpaTHoro 3anycka — 100 nc
m PagpewueHne no yactote — 12 paspsaaos/c, 14-pa3psgHbiin aucnnen

m Bpems 3axBara B aBTOpeXume — 25 Mc, B py4HOM pexume — 0

= PaspeLueHne no Hanps>xeHuio — 3 MB

= GBepxBbicokas cTabunbHocTb 1.5x10-% , OCX0 (onumoHanbHo)

CKopocTb NpoBeAeHNs U3MepeHuii

= CKOpOCTb nepefjaun JaHHbIX BO BHYTPEHHIO namsTh — 250k
BbI6OPOK/C (B NaMATU MOXET COXPaHATLCA A0 750K BbIGOPOK)

= CKOpOCTb nepeaayn aaHHbIxX no winuHam USB/GPIB — 5 k BbI60pOK/C
(B pexxume 61104HOI NEPECHINKK)

MYHKUUN 1 0C06EHHOCTH

= ABTOMATMYECKME N3MEPEHUS YacTOTbl, NEPN0Aa, COOTHOLLEHWIA,
BPEMEHHOr0 UHTEPBana, OLINGKN BPEMEHHOrO UHTEPBANa, WNPUHbI
UMNYnNbCa, HapacTaHns/cnaaa, hasoBoro yrna, padoyero LUKNa,
MaKCUMasIbHOro/MUHUMAIIbHOTO 3HAYEHUA HANPFKEHUA 1 pasmaxa

= BCTpOeHHbI n3MepuTesib MOLLHOCTY

m  O[JHOBPEMEHHbIN BbIBOJ HECKONTbKINX M3MEPSEMbIX NapameTpoB Ha
ouennen

= PeXum nocTpoeHns rpadpuka TpeHaos

m  PeXum n3mepeHns cTaTuCTNYeCKMX NapameTpoB

= PeXuM NoCTPOEHNs rucTorpamm

= Pexum namepenus aesunauum Annasa

= I3MepeHns yacToTbl/nepuoa ¢ HyneBoi 3afepXXKoi BpeMeHu

Bo3moXxHocTH NOAKIOYEHUSA

= [optbl USB v GPIB Ha 3agHeii naHenu Ans noAkmoYeHns KoMnboTepa

= VIHTepdeic GPIB nofHOCTbHO COBMECTM C NPOTOKONOM
nporpammupoBanns SCPI u nmeet pexxum amynaunu,
NpeAHa3Ha4YeHHbIA A 3amMeHbl YCTpoicTB Plug-and-Play B
cyLecTBytoLLMX cuctemax ATE

m BHewHuit BXoA €O cneunanbHbIM BKIOYATENEM
m Bbixof reHepartopa onopHom Yactotbl Ha 10 MIy

= [Iporpammuoe o6ecrnedeHne National Instrument’s LabVIEW
SignalExpress™ TE Limited Edition ans nogkntoyeHns K
CYLLIECTBYIOLLMM U3MEPUTENbHLIM CUCTEMaM

m OnumoHanbHoe nporpamMmHoe o6ecneveHne TimeView™ nns aHanusa
CWUTHANOB B MOAYNALNOHHON 0651aCTW

lapantus 3 roga
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TexHn4eckoe onucaHne

MHorodyHKLMOHaNbHbIA MHCTPYMEHT AN
BbICOKOTO4HbIX U3MEpPeHUi

Mo paspeLueHmnto, 6bICTPOAENCTBUIO 1 BPEMEHI 3axBaTa MUKPOBOSTHOBbIE
yactoTomepsl cepun MCA3000 o06nafatoT HaunyyLwmMmMI B 0TPacu
napameTpami. KOHCTPYKTUBHO, 3TV MHOTOMYHKLMOHANbHbIE
VHCTPYMEHTbI, NPeHa3HA4eHHbIe Ans NPOBEAEHUS PasfnyHOro poa
M3MEPEHWIA, OCHALLIEHbI BCTPOEHHBIM 3MepuUTeneM mowHocTu. O6nagas
HannyyLWMM B OTPACAN PA3PELLEHMEM MO YACTOTE U BPEMEHU, 3TU
npu6opbl B CTAaHLAPTHON KOMM/IEKTALMM BbINYCKAOTCS C BHYTPEHHUM
03V 1 xapakTepu3yTCcs BbICOKON CKOPOCTbIO Nepeaayit AaHHbIX BO
BHYTPEHHI0I0 NamaTh (250k BbI6opoK/c). Kpome Toro, ux gucnnei Hapagy
C OCHOBHbIMI M3MepPSAEMbIMI BENNYUHAMW CNOCO6EH 0HOBPEMEHHO
0T06paXaTb JONONHUTENbHbIE NaPaMETPbI, 4TO B 3HAYUTESIbHOI Mepe
MOXeT 06/1erynTb paboty. bnarogaps pexxumam, o6ecne4nBaoLLm
NOSHOMACLUTAOHbIN aHaNM3, a UMEHHO: U3MepeHNe CTaTUCTUYECKIUX
napameTpoB, NOCTPOEHUE TUCTOrPaMMm W rpaciukoB TPEHLOB, — Bbl
Mnosy4yaeTe B CBOE pacropsiXKeHne MHCTPYMEHT, CMOCO6HbIA 6bICTPO 1
TOYHO NPOBECTY aHANN3 NOCTYNALLEro CUrHana.

MoMIMO BO3SMOXHOCTEI ANS N3MEPEHIUs 4acToT MUKPOBOSTHOBOTO
AnanasoHa, npuéopbl cepui MCA3000 TakKe MOTYT BbINOSHAT (PYHKLMIO
06bIYHOr0 YacTOTOMEpPa, 611aroAaps HaMMYNK ABYX JOMOMHUTESNbHbIX
BXOAHbIX KaHanos Ha 300 Ml w.

Bbicoyaiiluas NPoM3BOAUTENIbHOCTDb U
YHUBEpCanbHOCTb

BbIcTpoeACTBIE U BbICOKOE pa3peLleHne Npu NpoBeieHNN N3MepeHuit
4acTOT M MOLLHOCTH, a TAKXXe 04eHb KOPOTKOE Bpems 3axeara (25 Mc B
aBTopexume, 1 0 B Py4HOM PEXUME) ABASIOTCA BOXHEALINMI (hakTopamu
ycnexa npy TeCTUPOBaHM COBPEMEHHOI0 KOMMIEKCHOro 060pyA0BaHNS.
Hanuune ctabunbHoI BHyTpeHHel BpemeHHoii 6a3bl 0CX0, Hn3kas
CHcTeMaTiyeckas NorpeLwHoCcTb BpeMeHHOro HTepsana A-B 1 Bbicokas
paspeluarLlas cnoco6HOCTb NO3BONAOT ITUM NPUO6OPaM NPUMEHSATLCS
AN KanubpoBKK U APYTNX METPONOrNYECKMX onepaLuii.

CokpalleHue BpeMeHU TeCTUPOBAHUS 32 CHET BbICOKOM
ckopocTu 06paboTku nHopmauum

MwuKpoBOnHOBbIE YacToTOMepbI cepuit MCA BRSKOTCA cambiMu
6bICTPOAENCTBYOLLMMY Npubopamu B oTpacnu. Mpu nposeseHnN
TECTUPOBAHMSA OHM CMOCO6HBLI 3KOHOMUTbL A0 90% BpemMeHu no
CPABHEHWNIO C aHANOrNYHbIMK Npru6opamMm ApYrux Npou3soamTeneil. Bo
BHYTPEHHEN NamMATK 3TUX NPUOOPOB MOXKET COXpaHATLCA A0 250000
pe3ynbTaToB U3MEPEHUI B CeKyHAy. C ApYroil CTOPOHbI, B PeXXnMe
6104H0I nepecbinku no nHTepdeiicy GRIB nnu USB MOXHO nepefasath
10 5000 pesynbTatoB U3MEPEHUN B CEKYHAY

Msmepel-wm MOLLHOCTH

Bnarogaps Hanuynio BCTPOBHHOTO M3MEPUTENS MOLLHOCTU NPUoopbI
cepun MCA cnoco6Hbl NPOBOANTL U3MEPEHUS KaK 4acTOTbl, TaK U
MOLLHOCTYN 663 NepenoaKkNoYeHns N3MepUTeSbHbIX BbIBOJOB B IOGOM
nojepXX1BagMoM [ManasoHe 4acToT. Bnepeble, N3MeHeHUs MOLLIHOCTH
CUrHana MoXHo HabnofaTh, PErMCTPMpOBaTh U aHANN3MPOBATh TAKNM Xe
06pa3oM Kak U3MeHEeHNs 4acToThbl (Kak B LMPPOBOM, Tak 1 rpacpr4eckom
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Frequency A: HEAZ

1.000 000 001 85 m-

Umax: 2.376 U Umin:-2.368 U Up=-p: 4.745 U

OﬂHOBpeMeHHbIVI BbIBOJ, Ha AUCMEN HECKONbKIUX U3MEPSEMbIX NapaMeTpoB.

Buae). bnarogaps cnoco6HocTi Npubopa U3MepsTb MOLLHOCTb CUTHANA
senn4unHon B 0,01 ;bm npu paspeLueHnmn no BpemMeHn 3MepeHns B

100 MC 1 WK1poKoMy AnanasoHy mowiHocty (0T —35 abm o +10 nbm)
NosABMNACH BO3MOXHOCTb OCYLLECTBAATL U3MEPEHUA LLIMPOKOrO CreKTpa
MOLLHOCTEN.

NpoBepeHue aHann3sa yCTPOUCTB.
Mpachmyeckun pucnnen

C nomoLLbio YHUKanbHOro aucnies npnéopos cepum MCA MoxHO
HabNtoaTb HECKOMbKO M3MepsieMbIX NapamMeTpoB 0HOBPEMEHHO 6e3
Heo6X0ANMOCTY NePenoAKIOYEHNS N3MEPUTENbHBIX BbIBOAOB. [N
MOy4YeHUs NPEACTABEHNS 0 KA4ECTBEHHbIX XapaKTEPUCTUKAX CUTHANA,
TaKWX KaK: CABWT, HEYCTORYMBOCTb MAN CTABUbHOCTb, — MOXHO
NPOCMOTPETb MOMY4eHHbIE AAHHbIE HA ANUCTNIEe B BUAE rpadpuyeckoro
TPeH[ia, MOCTPOEHHOrO B PEXXMME PeanbHOro BPEMEHU, Un TnCTOrpammbi.
MoXXHO TaKkxxe BOCMOMb30BATLCA U3MEPEHHbIMI CTATUCTUYECKUMY
BENIMYNHAMM, 4TOObI NPOCNEANTb 32 TeM, KaK napaMeTpbl camMmoro curHana
M3MEHSAKOTCA C TeYeHeM BpEMEHU. 3a/1efiCTBOBAB PEXNUM aHAN3a
Ha)XaTNEM Ha COOTBETCTBYHLLYIO KHOMKY, MOXHO MTHOBEHHO MOMY4NTh
npeLCTaBeHNe 0 NOBEAEHUM 060pyA0BaHNS, KOTOPOe ByaeT 0TO6PaXeHo
Ha fucniee MIKPOBOJIHOBOMO 4acTOTOMEpa.

OpHoBpeMEHHOe 0To6paXKeHne HECKOJIbKUX
napameTposB

Bbnarogaps BO3MOXHOCTM OHOBPEMEHHOrO 0TOOPAXKEHUS HECKOMbKIX
napaMeTpOB Ha AMCNIEe Hapsay C pe3ynbTaTtaMit U3MEPEHNA OCHOBHON
4acTOTbl, BPEMEHU, Nepuoaa unmn gasbl MOXXHO OAHOBPEMEHHO NOMY4UTb
npeacTaBneHne 0 AONOSHUTENbHBIX NapameTpax U3MepeHnil, Hanpumep,
nae Vi Voo M T.0. [INS OLEHKN COCTOAHMS 060PY/I0BaHMS 0CTATO4HO
0AHOr0 B3rNsAa Ha 9KpaH. Hann4me 3 BXOAHbIX KaHANOB NO3BONSET
3aMepATb COOTHOLLEHUS MEXAY Pa3fnyHbIMK CUrHanamu. Hanpumep,
(ha30B0E COOTHOLLIEHIE MEX[Y BXOHbIM U BbIXOAHbLIM CUrHanammu
TeCTUpyemoro yctpoiictea. OLHOBPEMEHHO, MOXKHO UCCNEA0BaTb ApYrue
BAOXHELLIMEe NapamMeTpbl, HanpuMep, TECTOBYH 4aCTOTy CUrHana u
KO3 (PULIMEHT YCUNeHUs HanpskeHus (B Ab).



MuKpOBONHOBbIN YaCTOTOMEP CO BCTPOEHHbIM U3MepuTenem MolHocTn cepun MCA3000

Frequency A: HEAE
100.999 761 0 MH=z 100%
" 100.999 760 5 MHz 100 s
Pexunm nocTpoeHus rpachuka TpeHLoB.
Frequency A MEAN: HEAE
EEIEI 933919 705 3 w2
: 100 of 100 (100%)
Max. 200.999 920 079 MHz P-P: 538 mHz
Min: 200.999 919 541 MHz Adev: 67.1 mHz
5td: 92.2 mHz
Pexum U3MepeHnsa CTaTUCTU4eCKNX NapameTpos.
Frequency A: HEAE
200 uHz/div  1.000 000 000 8 MHz 0%

Pexum nocTpoeHus ructorpamm.

PeXxum nocTpoeHus rpacuka TpeH[0B

B 3aBMCMMOCTH OT KOHKPETHBIX YCI0BUIA TECTUPOBAHIAS, MapaMeTpbl
CUrHana Bpems 0T BPEMEHM MOTYT U3MEHSTbCS. B pexxnme aHanuaa
rpacprka TPEHI0B MOXHO MOCTPOUTL TPEH[] N3MEHEHNS U3MepAeMOoit
BEMMYMHbI BO BPEMEHMU.

Pexum n3mepeHuda CTaTUCTU4HeCKUX napameTposB

C noOMOLLbHO BCTPOEHHOM (PYHKLMM 06pabOTKM CTaTUCTUHECKUX
napameTpoB MOXXHO pacc4uTaTb CpeaHee U CPefHeKBaApaTUYHOE
OTKNOHEHWE, a TaKXe feBuaunio AnnaHa onpeseneHHoro U3MepeHns.
Kpome T0ro, MOXHO 0TCREeANTb MUHUMANbHbIE U MaKCUMarbHbIe
13MePEHHble 3Ha4eHus. [Ins 3TOro JOCTaTOMHO HAXATb HA OfHY
€LIIHCTBEHHYH KHOMKY.

Pexum NOCTPOEeHUa rucTorpamm

H106bI NONYHUTL rpadpuyeckoe NpescTaBsieHne CPeAHero u
CpeaHeKBaAPATUYHOr0 OTKNOHEHMS psafa N3MePEeHUii, He06X0ANMO
BOCM0/1b30BaTbCA (DYHKLMEN NOCTPOEHUS TMCTOrpaMm, Kotopas
no3BONseT HabnAaTh 3a PacnpeseneHnem pesynbTaTos U3MEpPEHUIA.

OnuuoHanbHas hyHKUUA aHanu3a CUrHanoB B
MOAYNSILMOHHON o6nacTu

bnarogaps onunoHansHOMy nporpammHomy obecneveHuto Tektronix
TimeView™ (TVA3000) npu6opbi cepun MCA MOXHO MCMONb30BaTh

B KQ4eCTBE BbICOKOMPON3BOAUTESbHbIX aHANN3aTOPOB CUTHAMOB B
MOAYNALUMOHHON 0651acTL. VX BbICOKas CKOPOCTb U3MepeHui (8o 250k
B CEKYHAY), a TaKxe 60MbLLOI 06beM NamaTH (L0 750K) N03BONSIOT

ﬂporpaMMHoe o6ecneyeHune Tektronix TimeView™.

OCYLLECTBNATL 3aXBAT ObICTPbIX U3MEHEHUN YaCTOTbI B PEXUME
peansHOro BPEMEHU € NOCNEAYIOLLNAM aHN30M C nomoLbio M0
TimeView. [lJaHHOe nporpaMmMHoe 06ecneyeHne no3BONSAET OCYLLECTBAATL
JNCTaHLOHHOE ynpaBrieHne NnpubopomM, a TakxKe 0CYLLECTBATb

aHanu3 n 0TobpaxKeHne pesynbTatoB M3MePeHNid B BUAE rPAdonKOB.
Hanpumep, pesynbTaTbl MOryT 0TO6paXaTbCs B BUAE HEOOPAOOTaHHbIX
[aHHbIX, CTATUCTUYECKINX TMCTOrpamMm, rpadpukoB POPM CUrHanoB (kak

B ocuunnorpadie) unu xe suge rpadukos cnektpa FFT (6bicTporo
npeo6paszosanus Oypse). M0 TimeView TakxKe N03BONAET aHANU3NPOBATH
napameTpbl MOLYNALMKW, HANPUMEP, FYOUHY UK UHAEKC YaCTOTHOM
MOAYNSALMY.

MpocToTa KOHCTPYKLMU U IKCNyaTauumn

IMpu6opsbl cepuu MCA pa3paboTaHbl C y4eTOM OCHOBHbIX KPUTEPUEB,
npeabsBAseMbIX K 060pyA0BaHII0 AAHHOMO Knacca, a UMeHHO, NpocToTa
CMNONb30BaAHMSA 11 MHTYUTUBHO NOHATHBIA UHTEPEIAC.

WHTYUTMBHO NOHATHLIN MHTepdelic

MeHI0-0pUeHTUPOBAHHbIE HACTPOMKI CHUXAIOT PUCK COBEPLLEHMS
0LWmM60K. G NOMOLLBIO CreunanbHO BbIAENEHHbIX KHOMOK NepeaHeit
NaHenu, COOTBETCTBYHOLLMX OCHOBHOMY MEHI0, MOXHO 6bICTPO

NoNy41Thb JOCTYN K 4aCTO UCMOMb3yeMbIM (OYHKLMAM 1 napameTpam,

4T0 3HAYUTESIbHO COKPALLAeT BPpeMs HaCTPOMKK npubopa. Hanpumep,
e[IMHCTBEHHAsA KHOMKA Analyze N03BONAET OCYLLECTBNATL NEPEKNoYeHne
mexnay pexumamn Ctatuctuku (Statistics), I'pacpuka TpeHgos (Trend Plot)
u fmuetorpamm (Histogram).

DYHKLUS aBTOMATUYECKOWU HAaCTPONKMN

Kak u B cnyyae ¢ ocumnnorpacamu Tektronix, kHonka ABTOMaTnyeckas
ycTaHoBka (Autoset) 3afiaeT ONTUMasbHbIE YPOBHU CpabaTbiBaHus n
TNCTePe3nC B 3aBUCMMOCTI OT (haKTUYECKOro BXOAHOMO CUrHana.

lMpocToTa coeAHEHUs C KOMMNbIOTEPOM

Mpu6op cepun MCA noaknto4aeTcs K KOMNbOTEPY Yepe3 MHTepenchl
GPIB unmn USB. GPIB pa6oTaeTt B pexxumax SCPI/GPIB 51 BOSMOXHOCTM
ropsyei 3aMeHbl B CYLLECTBYIOLLMX U3MEPUTENbHbBIX CUCTEMAX, @ TaKXKe
ONs NHTerpauun B 60ee KpyrnHble TECTOBbIE CUCTEMBI. [TpK XenaHum,
MOXHO 33[1eICTBOBATL PEXUM IMYNALMN AN UMEOLLMXCS B HaMN4mu
4aCTOTOMEPOB.
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TexHn4eckoe onucaHne

Cos3paHue U3MepuTesibHbIX KOMMJieKkcoB
Ana TeCtTupoBaHusa N otTnagakun

[1ns 3axearta, COXPaHEHNA 1 aHan3a pe3ynbTaToB U3MEPEHNIA, a TaKKe
ynpasneHus npuéopamn cepun MCA MOXeT 6biTb MCTIONb30BaHa
cneyuanbHas Bepcus nporpaMmHoro obecneyenns LabVIEW
SignalExpress, komnanun National Instruments ™. B KoMnnekT nocTaBKu
kaxmoro npnéopa MCA3027 n MCA3040 Bxoant 6a3oBas Bepcus

M0 SignalExpress, npeaHa3HavyeHHas ans ynpasneHus npuéopom,
permcTpauny AaHHbIX 1 ux aHanusa. MpodgeccrnoHansHas Bepcus
npeanaraet 6onee 200 BCTPOEHHbIX (OYHKLIMIA, 06ECMNeYMBaAOLLNX
[OMOHNUTENbHY 06pab0TKY CUrHAMOB, UX PACLLUMPEHHbIN aHaNN3,
pasBepTbiBaHWe, TECTUPOBAHNE B Npefenax u onpegensemble
M0Mb30BATENAM LUArK MO UX fanbHenwwen 06paboTke.

10 SignalExpress noaaepXuBaeT Lenblii pag npuéopos KOMMNaHWi
Tektronix™ , 4To N03BONSAET 06bEANHATL UX B EANHbIA U3MEPUTENbHbII
Komnnekc. bnarogaps aToMy MOXHO NonyyYaTb AOCTYN K
MHOrQYUCNEHHBIM (DYHKLNAM, PasfinyHbIX NPUOOPOB C MOMOLLBH eANHOMO
nHTepeiica. 3To NO3BONAET aBTOMATU3MPOBATH MPOLLECC KOMMIEKCHBIX
3MEepeHNR, TPeBYIOLWMX Hanu4yus 60JbLION0 KONNYecTBa Npuéopos;
permcTpupoBaTh AaHHbIe B TeYeHNe AINTeNbHOM0 Nepruofa BPEMEHN;
KOppennupoBarb N0 BPEMEHM [JaHHble, MOCTYNAIOLLME C MHOTOYMCIEHHbI
npu6opoB; a TaKXXe NIerko 3axBaTbIBaThb 11 aHANN3MPOBATh Pe3ynbTaThl C
nomoubto MMK. Tonbko KomnaHus Tektronix npeaocTaBnseT BOSMOXHOCTb
OpraHu30BaThb ANHbIA KOMMEKC KOHTPOMBHO-M3MEPUTENbHBIX MPUG0POB
QNS yNpoLLEHNs 1 YCKOPeHUs NpOLeCCOB TECTUPOBAHUS 1 OTNALKN.

KayecTBO, Ha KOTOpPOE MOXHO
paccuuTbiBaTh

[apaHTuitHbI Nepuof Ha Yactotomeps! cepun MCA coctasnsiet 3 roga.
"I TlonHbIiA cnucok npubopos Tektronix, coBmecTumblx ¢ M0 LabVIEW Signal Express
Komnanun NI, HaxoanTcs Ha caitte www.tektronix.com/signalexpress..

TexHn4yeckue XapaKTepucTtukun

DYHKLUN U3MepeHus

Bce pesynbTarbl N3MepeHnii 0T06PAXAK0TCA B BULE KPYMHbIX CUMBOJIOB
(OCHOBHOW 3MepsAEeMbI NapamMeTp) N MEHbLUUX CUMBOSIOB (3HA4eHMs
[OMOJTHATENbHBIX NapamMeTpoB). HekoTopble PesynbTaTbl U3MepeHnii
0TOOPAXAIOTCA TONLKO Kak [OMOMHUTENbHbIE NapamMeTpbl.

Yactota A, B, C

XapakTepucTtuka OnucaHue
[nanasoH
Bxon A, B DC -300 Mly
Bxon C 300 MMy — 27 Ty mnn 40 My,
Paspewenne 12 pa3psfoB B CEKyHAY
3axsar no G ABTOMATUYECKUIA PEXUM U PYHHON PEXUM

Bbi6poc yacToThl A, B, C

XapakTepucTuka Onucaxune
[wnanasoH
Bxog A, B 0,001 "y —300 My
Bxop C 300 Ml —27 My nnn 40 My
3axear no C B py4HOM pexume
MuH. npogomxutensHocts [0 40 He
BblOpoca

MuHMMansbHoe Kon-Bo
MMMYNbCOB B BbIGPOCE

Bxog A, B 3 (6 npu yacToTe cBbitie 160 ML)

Bxog C 3 x MacLTabHbIi KO3 duLMeHT

[vnanasoH PRF (4acTtoTa
Cnef0BaHne MMNynbCoB)

05Ty mo1 My

[lnanasoH 3azepxku 10 HC - 2 ¢, npm paspeLueHun B 10 HC

BKIH0Y4EHUS
3afepxKKa BKIH0YEHNs 10 nsto 2 s, 10 ns resolution
[lononHnTenbHbIE PRF

napameTpbl

Mepuop A, B (ognMHOYHbIN Unn ycpepHeHue), C (ycpegHeHue)

XapakTepucTuka Onucaxune
Pexum OanHOYHbIN, YepeaHeHue
[uana3zoH
Bxon A, B 3,3 He — 1000 ¢ (0ANHOYHbIIA, YCpEaHEeHe)
Bxon C 3,3 He — 37 nc (27 TTw) nan 25 nc (40 Mu)
Paspewienue 100 nc (oanHO4HbIR); 12 pa3pagos/c
(ycpenHeHue)
3axsar no G ABTOMATUYECKNIA MNW PY4HOU (B Npefenax
+40 MI'y)

Bpems 3axsata 25 MC B aBTOMATUYECKOM pEXNUME (TUMOBOE)

[ononHuTenbHble NapameTpbl

Bxon A, B Vv

max’ " min’ p-p

Bxon C MouiHocTb C B AbM unu Batrax

CootHolwieHue A/B, B/A, C/A, C/B

XapakTepuctuka OnucaHue
[vana3oH (10-°) - 10"
BxofHas 4acToTa
Bxon A, B 0,1 Tu—300 Mly
Bxop C 300 MMy — 271w unn 40 My

[on. napameTpbil Yactora 1, YacroTa 2

UuTtepBanbl BpemeHu A-B, B-A, A-A, B-B

XapaKTepMCTMKa OnucaHue

[nana3oH 06bI4HbIit pacyeT: 0 HC — +108 ¢
WHTennekTyanbHbIid pacyeT: -10% ¢ — +10° ¢

PaspeLieHue 100 nc 0gHOKPATHbINA

MWH. WuprHa umnynbca 1,6 HC

VIHTeNneKTyanbHblil pacyeT  VIHTeNneKTyanbHblil UHTEpBan BPEMEHN Ans

onpeaenexus 3Haka (A oo B unu A nocne B)

MonoxwuTenbHasa U oTpuLaTenbHas WMpUHa umnynesca A, B

Bpewma 3axsara 25 MC B aBTOMATN4YECKOM PeXuMe (TUMoBOe) XapakTtepucTuka OnucaHue
[lononHuTenbHbIE NapameTpbl TnanasoH 23 HC 0 10°¢C

Bxoa A, B vV oV oV MuH. WwrpurHa umnynbca 2,3 HC

Bxon C MowHocts C B gbm nnm Barrax flon. napamerpb! Vo Vo Vo
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Bpems HapacTaHus u cnaga A, B

XapakTepucTtuka OnucaHue

[vanasoH 1.5Hc g0 108 ¢

YpoBHM cpabaTbiBaHus 10% 1 90% amnnuTyapl curHana

MWH. WupuHa umnynbca 1,6 HC

[lon. napameTpbl Ckopoctb Hapactanua, V_ V.

max’




MuKpOBONHOBBIN YaCTOTOMEP CO BCTPOEHHLIM M3MepuTesiem MoliHocTn cepun MCA3000

MonoXuTenbHbIN U OTpULATENbHbIA KO3 PULIMEHTbI

3anonHeHus A, B

XapakTtepuctuka

OnucaHue

JlanasoH

0,000001 - 0,999999

[lnana3zoH 4actoTt

0,1 'y 5o 300 My

[lon. napameTpbl

Mepuoa, wWupnHa umnynsca

®daza A oTHocutenbHo B, B oTHocutensHo A

XapakTtepucTuka Onucaxune
[nana3oH -180° — +360°
Paspewenne OanHoyHbIA Lmkn: 0,001° o 10 Kl'y, co

CHmxeHuem 1o 1° >10 MI'y. Pa3pewieHue
MOXHO YNy4LWUTb YCPELHEHUEM (CTAaTUCTIKA)

[wnana3oH 4yacTot

no 160 MTy,

[lon. napameTpbi

Yactora (A), Va/Vb (B Ab)

Vmax’ Vmin’ Vp-p A’ B
XapaKTepVICTVIKa OnucaHue
[unana3zoH -50B-+50B,-5B-+5B

[lnanasoH orpaHuyeH 3afaHunem
MaKCUMasnbHOM0 Hepa3pyLLUALLEro BXOJHOIO
HanpshxeHus (cM. BXoA A, B)

YacToTHbIN Ananas3oH

DC, 1Ty —300 MTy

Pexxum

Vmax’ V ann

min’

Paspewenne

3 mMB

HeonpezeneHHocTb (AnanasoH 5 B, Tunuyubiin)

XapaKTepMCTMKM BXOA4O0B U BbIXO40B

Bxogbi Au B
XapakTtepucTuka Onucaxue
[nana3zoH yacToT DC: 0-300 Mly,

AC: 10 'y — 300 MTy

mnepaHc

1 MOm /20 n® nnm 50 Om (KCBH < 2:1)

[pagneHT cpabaTbiBaHMs

MonoXnTENbHbIA UKW OTPULLATENbHbIA

MakcumanbHas

PaCCUHXPOHM3aUNA KaHana

500 nc

YyBCTBUTENBHOCTb 15 mB cpegHekBagpart. (0 — 200 MI'y)
25 mB cpepHeksagpar. (200 — 300 MI'y)
Ocnabnexue X1, X10

[uHamuyeckiit ananasod (X1) 30 mB__ 1o 10 B_ B guanasoHe +5 B

YpoBeHb cpabaTbiBaHMs

lMokasaHus Ha aucnnee

Paspeluenne

3mB

HeonpegeneHHocTb (X1)

+(15 MB +1% 0T ypoBHs cpabaTbiBaHus)

YpoBeHb cpabaTbiBaHMs B
ABTOMATMYECKOM pPeXxXnme

YpoBeHb cpabaTbiBaHNs aBTOMATUHECKN
ycTaHaBnuBaeTcs Ha 50% 0T BXOAHOIO
curHana (10% n 90% ans nepmogos
nepesHero/3afHero poHTa).

TUCTEPE3NC B aBTOMATUYECKOM PEXMME

Bpems MuH. fnanasoH ructepesunca (KomneHcaums
ructepesunca)
YacToTa 1/3 amnauTy bl BXOAHOIO CUrHana

AHanorosbin ®HY

Homunan 100 kl'u, RC-tun

OC, 17u—1 KTy 1% +15 B Lindbposoii OHY YacTora cpesa 1 [ty — 50 My

1 klMy - 20 My 3% + 15 MB

20-100 Ml'y 10% + 15 mB Makc. HepaspyLuatoLLiee HanpsHKeHne

100 - 300 Mry 30% + 15 MB 1 MOm 350 B (DC + AC nuk) no 440 l'u, co
Jlon. napametpel VoV Vo ?H'\l;ll);(L?HVIeM 1o 12 B cpeaHeksagpar. (X1) npu
BpemeHHble MmeTku A, B, C 50 Om 12 B cpeaHeksaapar.
[JocTyn K He06PaBOTaHHbIM [JaHHLIM BPEMEHHBIX METOK C 0TCHETaMu Pasbem BNC

MNYNbCOB Ha BxoAax A, B unu G Bo3MOXeH TonbKo Mo wuHam GPIB, unu

USB. Bxoa C — 27 'y vnn 40 Ny, (MCA3027, MCA3040)
XapakTepuctuka Onucanue XapakTepuctuka Onucanue
Makc. 4yactora Cwm. xapakTepuctiku GPIB YaCTOTHbIil AManasoH 0,3-27 MMy nnn 40 My
AnCKpeTM3aumn Pa60uvil AMANa3oH BXOHOTO HAMPSKEHNS
Makc. yactora 160 MI'y 0,3-18 1Ty -33 - +13 gbm
PaspeLienue BpemMeHHoM 100 nc 18-201Ty -29 — +13 gbm
MeTKu 20-27 Ty -27 — +13 nbm
MolwHocTs C 27-401Ty -23 — +13 gbm
imnenaHc Hom. 50 Om, AC

XapakTtepucTuka Onucaxune KCBH
[nanasoH 0,3-271Ty <2,0:1 (Tvn.)

MOLLHOCTb -35 nbM — +10 AbMm 27-401TL <2,51 (vn.)

YacTota 300 Mru — 27 Ty wnm 40 Ty ﬂogZCKa”O FM P T L everson

XBaT B PY4HOM PEXUM : YacToTta C >

EanHnubl oTobpaxkeHus AbMm (no ymonyanuto) unwm Barr py p 30 Ml_t:vn YacToTa C <3:5 rrt:
Paspewenne 0,01 gbm npu BpemeHn namepenus 8 100 mc

To4HoCTb (TUNOBas)

<1 pbm-271Ty
<2 pbm —-401T1Ty

3axpar

ABTOMATUYECKNIA NN PYHHON peXxum (B
npegenax +40 M)

3axBaT B aBTOMAaTU4ECKOM

20 Mrup_p; ans nto6oit YacToTbl G 1 4acTOTbl

Bpems 3axsata

20 — 30 MC B aBTOMATMYECKOM pexume
(TMnoBoe)

[lon. napameTpbi

Yactota G

pexnme moaynsumn >0,1 My
[onyck no AM Jlto601 KoathuLMEHT MOAYNALMUM
(MUHUMANbHbIA CUrHAN JOMXEH HAXOAUTHCS B
AnanasoHe YyBCTBUTENLHOCTH)
ABTOMaTUYeCKas 10 gb — 2 curHana 4omKHbI OTCTOATb APYr

aMnnTyaHas cenekuma

oT apyra B npegenax 30 MIu, B npoTMBHOM
cnyyae — 20 gb

Makc. Bblaepxusaemoe
HanpshxeHue

+27 nbm (ona mogenen ¢ ananasoHamm 27 n
40 MTwy)

VHankaums neperpysku

BkntoyaeTcs, Koraa MOLHOCTb Ha
Bxoae C > +10 nbm

Pasbem

2,92-MM po3eTka
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TexHn4eckoe onucaHne

Bxogabl U BbIXoAbl Ha 3aAHel naHenu

XapakTtepucTuka Onucaxune

Opyrue dyHKUUM

XapakTtepucTtuka

OnucaHue

Bxopa onopHoro curHana Cunyconga 1,5 unm 10 Mly; 0,1 - 5B

CpeAHeKBaapar., umnegaHc >1 kOm

Bbixoa onopHoro curHana Cunyconpga 10 Mly; >1 B

cpedHeksaapar., 8 50 Om

Bpems nsmepeHus

20 He — 1000 ¢ ang YacToTbl, BbIGPOCA 1
CPeAHero 3Ha4qeHus. OLUHOYHBIA UUKN Ans
APYruX OYHKUUIA U3MEepeHns

OnopHas BpemeHHas 6a3a

BHYTpEHHAA, BHELLUHAA UK aBTOMATUYeCKas

Bxop 610KMpOBKK BrokmpoBka/pasbnok1poBKa BCex

N3MEPUTESTbHbIX (PYHKLMA

BJ'IOKVIDOBKa aucnnesa

PesynbTar domkcmpyeTcs [0 Havana HoBOro
13MEepeHNs Npu pectapTe

imnepaHc Mpu6nu3ntenbHo 1 KOm

[lnana3oH 4actoTt DC-80Mru

HononHutenbHble OyHKLUMK

3apepxka cpabaTbiBaHUS

XapakTtepuctuka OnucaHuve

[lnana3oH BpemeHn
cpabatbiBaHNS

20 He - 2 ¢, paspeLueHne 10 He

BHewHee ynpasJjieHue NnycCKomMm n octTaHOBOM

BHewwHee yrNpasfieHne UCMONb3YeTCs AN CUHXPOHN3ALMN USMEPEHNIA HaCTOTbI
1 MOLLHOCTW N0 UMMNYNbCHOMY CurHany. MuHumanbHas aanTenbHOCTb
MMNYNbCHOr0 CrHana AoskHa npesblllaTb 3HA4€HNE B 100 mkc.

XapakTtepuctuka OnucaHue
Pexxumbl YnpassnieHne nyckom 1 0CTaHOBOM
Bxo[Hble KaHanbl A, B, nnn E (BX0A BHELUHEro
ynpasieHns)
Makc. YacToTa cnefoBaHus ynpasnifioLLero curHana
KaHan A, B 160 MI'y
Kanan E 80 MI'y

[lnanasoH 3afepxku nycka

20 He - 2 ¢, paspeLueHne 10 He

Cratuctuka

XapakTepuctuka Onucanue

DyHKLUN Makcumym, muHumym, cpearee, AMax — Min,
CTaHAAPTHOE OTKMOHEHNE 1 AeBuauns Anaxa

Hucnnein Llncbposoid, ructorpammbl Unu rpaduku TpeHaoB

Pa3mep BbIGOpKY

2-2x10°

Onpepenutenb NpefenbHbIX
3Ha4YeHun

JIn6o BbikmoyeH OFF nu6o 3axsar (Capture),
3axBaT 3HAYEHWI BbILLE, HUXE, B AMana3oHe niu
BHE [Iana3oHa YCTaHOBNEHHbIX NPeAenoB

LLlar namepeHnii

BpemeHHoit ananasoH wwara: 4 mkc — 500 ¢

MatemaTtuka
XapakTtepucTuka Onucaxune
DyHKUMYN (K*X+L)/M n (K/X+L)/MX. X — TekyLLee

nokasaHue, a K, L 1 M — KOHCTaHTbI; 3a[al0TCs ¢
KnaBumatypbl U1 Kak UKCUpoBaHHOE OMOPHOE
3HayeHue (X))
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ABapUIHbIA CUrHan no
NpefenbHOMY 3HA4eHINo

pacpuyeckas UHAMKALUS HA NepeSHen naHenu
u/wnn SRQ no wuHe GPIB

[MpenenbHble 3Ha4eHns

HWXHWiA npeaen, BepXHWiA npefen

Hactpoiikn

OFF (BbIKnto4eHue) unu Alarm (aBapuiiHbli
CUrHan), ecrniv 3Ha4eHne BbILLE/HIDKE Npejena,
B ManasoHe unu BHe AnanasoHa

[To aBapuitHomMy curHany

OcTaHOB 1AM NPOLOIKEHNE

Lucnnein

Lndpposoit + Mpadpuyeckuin

CoXpaHeHHble HACTPOIIKN
npubopa

MOXXHO COXpaHWUTb/ BbI3BATb U3 BHYTPEHHEN
3HeproHe3asncumon namaTu 20 HacTpoek
npuéopa; 10 n3 HUX MOryT 6bITh 3aLLNLLEHDI
nob30BaTeNem.

Hucnnein

pacpuyeckuin XKK-guennen ¢ nogcBeTKon ans
ynpasneHns YHKLMAMN MEHI0, 0TOBPaxXeHNs
LMPOBBIX NOKA3aHUA U UHG OpMaLK O
COCTOSIHWM.

Kon-Bo pa3psaoB

14 pa3psaos B UMGPOBOM pexume

Paspeluenne 320 x 97 nukcenei
WHTtepcperic GPIB
XapakTtepuctuka OnucaHue
CoBMecTUMOCTb CoBmecTUMOCTI C

IEEE 488.2-1987, SCPI1 1999 53131A

OyHKUNK nHTEpdenca

SH1, AH1, T6, L4, SR1, RL1, DC1, DT1, E2

MakcumarnbHas ckopocTb U3MepeHNii

[To wunHe GPIB

5k nokasaHnit/c (pexxum nepecbInkn 6110K0B)
500 nokasanuin/c (MHANBULYANbHOE
cpabartbiBaHue)

Bo BHYTpEHHI0K0 NamsaTh

250k nokasaHwnii/c

Paamep BHyTpeHHeil namati 750k 3Ha4eHuMi

WHTtepcperic USB

XapakTepucTtuka OnucaHue

Bepcus USB 2.0 nonHockopoctHoi (11 Mb/s)
KannbpoBka

XapakTepucTtuka OnucaHue

Pexum Mpwn 3aKpbITOM KOpNyce, ynpasneHue ¢

MOMOLLbI0 MEH!IO

YacToTa kanubpoBKu

0,1,1,5,10, 1,544, 1 2,048 MI'y,

O6wme TexHM4YecKue XapaKTepucTukun

[aHHble 06 oKpyXatoLlel cpeae

XapaKTepI/ICTI/IKa

OnucaHue

Knacc

MIL-PRF-28800F, Knacc 3

[nanasox pa6o4mux remneparyp 0 °C —+50 °C

Temnepatypa XpaHeHus

-40°C—+71°C

BnaxHocTb

5-95% (10 - 30 °C)
5 75% (30 — 40 °C)
5 — 45% (40 -50 °C)

BbicoTa Pa6oyas: 2000 m
XpaHenus: 12000 m
BesonacHocTb [unpektnea 2006/95/EC, EN61010-1,
UL61010-1, CAN/CSA C22.2 No. 61010-1
AneKTpomarHuTHas Iunpektnea EC 2004/108/EC, EN61326-1,
COBMECTUMOCTb EN61326-2-1, Knacc A




MuKpOBONHOBBIN YaCTOTOMEP CO BCTPOEHHLIM M3MepuTesiem MoliHocTn cepun MCA3000

Tpe6oBaHUs MO 3IEKTPONUTAHMIO

XapakTtepucTuka Onucaxune

UHdopmaumna gna 3aKkasa

BasoBas Bepcus 90 - 265 B cpeaHeksaapar., 45 — 440 T, Mopenu
<40 B Mogpenb OnucaHve
OnLMYM BpeMeHHOI! 6a3bi (passepTH) MCA3027 MwukpoBonHoBbIit cuetHnk 27 Ty /100 nc
MCA3040 MukpoBonHoBblit cyeT4nk 40 [Ty /100 nc
Xapaktepuctuka CraHpapTHas, Bbicokas CeepxBbICoKas .
cpepHsis CTabUNBHOCTb  CTABUNBHOCTb Komnnekr noctasku npu6opos cepun MCA3000 BKNHOYAET: MUKPOBOJTHOBbIN
CTa6UNLHOCTD (HS) (US) 4acTOTOMEp, LWHYP NUTaHWS, CEPTUCOMKAT KaNNOPOBKM, KPATKOE PYKOBOACTBO
. no 3Kcnnyataumnu, pykoBoLCTBO Nonb3oBatens Ha CD (A3bikn: aur.,
Tun BpemenHoii 0CXx0 0CX0 0CX0 (PaHLLY3., HEMELK., NCTIAHCK., YNPOLLEHHbIN KUTAMCKWIA, TPaANLMOHHBIiA
6asb! KUTaVCKMiA, KOPENCKMIA, PyCCKUIA, AMOHCKWIA), PYKOBOACTBO NPOrpamMMuncTa,
[Tpn4mHa HeonpeaeneHHOCTH: TeXHW4eckne cneundukanmm, npobHyto sepcuto M0 TimeView™, n CD
VcTapesatme ¢ 6a3osoit Bepcueii [0 LabVIEW SignalExpress™ komnanum National
. - o Instruments.
3a 24 yaca <5x10-°" <5x10-10"1 <3x10-0"
3a mecsy <6x108 <1x10-8 <3x10° [Tpun 3aKaze 0643aTeNIbHO YKaXNUTe TUN Kabens nuTaHus.
3arog <2x107 <5x107® <1,5x108 Onuum npuéopos
KonebaHue Temneparypbl (TUNOBbIE 3HA4EHNS) Onuus Onucanme
o, -8 -9 -9
0-50 °C <5x10 <5x10 <2,5<10 HS Bbicokas CTabUbHOCTb, TEPMOCTATUYECKHA
20-26 °C <2x10-® <1x10-° <4x1071° KBapLEBbIA reHepatop
KpatkoBpemeHHas <1x10-1° <1x10" <5x10-"? us CBepxBblCOKas CTabUNbHOCTb,
CTabUNbHOCTD: t TEPMOCTAaTUYECKNiA KBAPLIEBbIV reHepaTop
=1¢
KBappar Kop. <1x10-1° <1x10" <5x10712 BapuaHTbl kKabensi nuTaHus
nesuauun Annana:
t=10¢ BapuaHT Onucaxune
CTa6UAbHOCT Ax107 <Ax10% <5x10° Al CesepHas Amepuka
Mpu BKMNOYEHUN Al YHuBepcanbHbli, Ans EBponsl
nuTaHuA A2 Benuko6puTaHus
3aBuCnUMOCTb 30 MuH 10 mMuH 10 muH A3 AscTpanust
OTK/IOHEHUS .
0T KOHEYHOT0 AS Wsefiyapus
3HayeHus A6 SinoHms
yepe3 24 yaca A10 KuTait
paboTbl, nocne
nporpesa Al NHans
MonHas HeonpeaeneHHoCTb Ana paboyeit Temneparypsl 20° — 26°C npu
MHTEpBane JOCTOBEPHOCTU 26 (95%)
Yepes <2,4x107 <0,6x107 <1,8x10-®
rof nocne
KanubpoBKm
Yepes 2 <4,6x107 <1,2x1077 <3,5x10°®
rofa nocne
KanuopoBKM
T Yepea MecsiL, HenpepbIBHON pa6oThl.
dusnyeckune rabaputbl
Pazmepbl MM BIOVMbI
BbicoTa 90 3,6
npuHa 210 8,25
[ny6uHa 395 15,6
Bec Kr oyHTbI
HetTo 2,7 58
TpaHcnopTMpOBOYHbIN 315 7,5
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TexHn4eckoe onucaHne

CepBVICHbIe onuyun

BapuaHT Onucaxune

CA1 OAaHoKpaTHas KanuépoBka unu obecneyeHne
MOBEPKOIl HA ONpefieneHHbIA NHTepBan
BPEMEHM, B 3aBUCUMOCTM OT TOr0, KaKoi CPOK
HACTYNUT NepBbIM

C3 Kannbposka B Te4eHne 3 net

C5 Kanubposka B TeyeHue 5 net

D1 OT4eT NO KanMbpoBKe

R5 PeMOHTHOE 06CNyXXIBaHE B Te4eHMe 5 et

PekomeHgyemble npuHagnexHoctu u MO

MpuHapgnexHocTu Onucaxue

HCTEK4321 JKecTKnit Keinc Ans nepeHocKu

AC4000 Msrkuin Keinc ans nepeHocKm

174-4401-xx Ka6ens USB ons coeuHeHns xocTa ¢
ycTtpoiicteom, 0,8 m.

012-0991-xx LLIHyp GPIB B ABOIHOM OnneTke

012-1256-xx JKpaHupoBaHHblit kabenb BNC (Bunka-Bunka),
2,3 m, 50 Om

012-0482-xx JKpaHupoBaHHblit kabenb BNC (Bunka-sunka),
0,8 m, 50 Om

SIGEXPTE PacwupenHas sepcus M0 SignalExpress™,
komnanum National Instruments

TVA3000 M0 TimeView™ ans aHanu3a curHanoB B

MOJYNALNOHHON 06nacTn

C€

g¢ 150 9001

MpoaykT — W3roToBNeH  Ha
cornacHo IS0 .

NpeanpusTMsX,  CepTUULMPOBAHHBIX

MpoaykT cooTBeTCTBYET CcTanaapTy IEEE 488.1-1987, RS-232-C.

www.tektronix.com

KoHTakTHas nHdopmauusa komnaHum Tektronix:
Poccus u ctpaHbl CHI™ +7 (495) 7484900

ABcTpus +41 52 675 3777

Accoumauus rocypapcts lOro-BoctoyHon Asum /
ABcTpanus (65) 6356 3900

BankaHbl, U3paunb, l0xHaa Adpuka

n apyrue ctpasbl ISE +41 52 675 3777

Benbrus 07 81 60166

BnwxHui BocTok, A3us

n CeBepHas Acppuka +41 52 675 3777

Bpasunusa n l0xxHaa AMepuka (55) 40669400
Benuko6putaHua n Upnauaus +44 (0) 1344 392400
FepmaHus +49 (221) 94 77 400

TOHKOHT (852) 2585-6688

[aHusa +45 80 88 1401

Nupuna (91) 80-22275577

WcnaHus (+34) 901 988 054

Utanusa +39 (02) 25086 1

KaHapa 1 (800) 661-5625

Jlrokcemoypr +44 (0) 1344 392400

Mekcuka, LleHTpanbHaa Amepuka

1 cTpaHbl Kapnéckoro 6acceinHa 52 (55) 54247900
HapopHas pecny6nuka Kutai 86 (10) 6235 1230
Hupepnanpbi 090 02 021797

HopBserus 800 16098

Monblua +41 52 675 3777

MopTtyranus 80 08 12370

Pecny6nuka Kopes 82 (2) 6917-5000

CLLA 1 (800) 426-2200

TanBaHb 886 (2) 2722-9622

DUHNAHANA +41 52 675 3777

dpaHuums +33 (0) 1 69 86 81 81

LieHTpanbHas n BoctouyHas EBpona, YkpauHa
1 cTpaHbl BanTuku +41 52 675 3777
LeHTpanbHaa EBpona u N'peuuns +41 52 675 3777
Lseiuapus +41 52 675 3777

LBewuus 020 08 80371

l0xHasa Adpuka +27 11 206 8360

AnoHus 81 (3) 6714-3010

nsa xuTenen gpyrmx ctpaH: 1 (503) 627-7111
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