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[TepexiroyaTenbHble MaTpULLbl BY/CBY-AHaria3oHa MU POKO MCIIOIb3YIOTCS

B PaAUOTEeXHUKe U TeJIeKOMMYHHUKALUAX. OHU MOTYT IIPUMEHSAThCI IIPpU
TEeCTUPOBAHHUU U U3MEPEeHUSIX Ha PA3HBIX 3TallaX Pa3paboTKU U U3TOTOBIEHUS
pamuoanIapaTypsl, B COCTaBe pa3IMYHBIX CUCTEM U KOMIIJIEKCOB, IIPU IIPOBEAEHUHU
Hay4YHBIX UCCIeLOBAHUU U 3KCIIEPUMEHTOB. B JaHHOM CTaThe PAaCCMATPHUBAIOTCS
COOTBETCTBYIOIIME U3Je/IUs KOMIIAaHUHU Vaunix, KoTopas HelaBHO CTajla 3aHUMAThCSI
Pa3paboTKOM U BBIITYCKOM LIUPPOBBIX MATPUUHBIX AaTTEHIOATOPOB.

OMMNaHuKM, paspabaTbiBatolLMe K BbINyCKAKOLME Bbl=

COKOYaCTOTHbIE NMepeK/toYaTe/lbHbie MaTPULbl, 3a4a-

CTYIO CO34AL0T MX KaK 3aKOHOMEPHOE MpoAo/IKeHne
JIVHENKW nepektodaTenen. Mpy 3ToM cHavana paspabatbi-
BatoTCa BY/CBY-nepermodaten (SPST, SPDT v Apyrix TMMOB),
MNOTOM CO3ZAt0TCSH MOAYNN, COAep KaLLme Tpynny OTAeNbHbLIX
nepek4aTenen, 1 yxxe 3aTemM pa3pabaTbiBatoTCs MaTPUYHbIE
nepektoYaTesnbHbIe CUCTEMbI Kak boee CNOXKHbLIe N3Aenns.
MaTtpuyHasa cicTemMa, B OTIMYMe OT MOAYASA C OTAE/bHLIMU
BbLICOKO4ACTOTHbLIMW NEpPeKItoYaTensiMmn, 310 eAnHoe Lenoe,
rAe MOryT MCMO/b30BaTLCA MHOTME anropuUTMbl KOMMYTa-
LMK ee BXOLHbIX M BbIXOAHbLIX BbICOKOYACTOTHbLIX MOPTOB.

AMepUKaHCKas KomnaHus Vaunix [1], ycnewHo 3aHu-
MaroLlasncs pa3paboTKoM NOPTATUBHLIX NPOrpaMMUPYEMbIX
YCTPOWCTB AN TECTUPOBAHMS U V3MEDPEHMIA B PAANOTEXHNKE
(reHepaToOpOB, aTTEHI0ATOPOB, GhazoBpallaTene n ap.), 3aech
L& no ApyromMy nyTu. Ee MaTpuLbl — 3TO HE MPOCTO NepeKsito-
YyaTesibHble CPeACTBa, 3TO MATPUYHbLIE aTTEHIOATOPbI, MO3BO-
NSOLLME OCYLLEeCTBAATL 0C1abaeHVe CUrHAN0B BO MHOTMX KOM-
MYTUPYeMbIX KaHanax. CTouT OTMETUTD, YTO OTAEe/IbHbIE Bbl-
COKOYaCTOTHbIE MepektyaTenn Takke VIMeloTCs B NepeyHe
NPOAYKLMN KOMMaHUN, 3TO TBepAOTe/bHble USB-nepeksto-
yaTenn Tunos SPDT v SPAT. TMpu pa3paboTke MaTprYHbIX aT-
TEHKATOPOB BbI/IM MCNO/Ib30BaHbI OMbIT Pa3paboTKM O4HOKA-
Ha/lbHbLIX aTTEH0ATOPOB M OMbLIT CO3AaHWSA B MOCNeAHME TOAbI
MHOIOKaHa/IbHbIX aTTEHIOATOPOB, MPUMEHSeMbIX A8 TeCTUPO-
BaHMsA 6CNPOBO/HbIX CUCTEM pasHbIX CTaHAapPTOB (puc. 1).

OTW AByHANpaB/eHHble aTTEeHIATOPbLl GYHKLMOHMPYIOT
B AvanasoHe yacTtoT 200 My — 8 'L, obecne4ymBatoT 04eHb
3HAYUTENbHLIV AMana3oH ocnabnennsa cirdana 8 120 ob npu
NpeLm3noHHOM Ware ocnabnenns 0,1456.

B 2020 rogy KOomMnaHWs BLINYCTWAQ HOBbIe TECTOBbLIE UH-
CTPYMEHTbLI — LMPPOBbIe MATPUYHbLIE aTTEHI0ATOPLI, TeM Ca-
MbIM OTKPbIB ELLe OAHY IHENKY CBOUX U341, T1epBbIM Bbin
npeacTaBneH MOLWHbLIV LMGPOBOV MATPUYHLIM aTTeHI0aTop

' 00O «PasfnoKoMn», Ha4anbHMK CekTopa, egorov@radiocomp.ru.

Puc. 1. MHOrOKaHaJ/IbHbIE aTTeHIOATOPHI:
4-rkaHaMbpHBIN LDA-802Q U 8-KaHAJIBHEIN LDA-802-8

VMA-QB64X8SE C KONMYeCTBOM BXOZ0B U BbIXOA0B 64 8 (prC. 2),
HeCKOMLbKO Nno3xke — Mogeb VMA-Q8X8SE ¢ boniee CKpOMHbI-
MW BO3MOXHOCTAMM, CYMC/IOM BXO/I0B U BbIXOA0B 8 x 8 (PUC. 3).
[aHHble n3genns npeactaBnsioT cobor BbICOKO3IDPEKTMB-
Hble MHCTPYMEHTLI, KOTOpble npexae BCero npefHasHayeHb
L9 TeCTUPOBAHMA MHOMOKaHaIbHbIX 6eCMPOBOAHbLIX CUCTEM
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Puc. 3. MaTpUYHBIM aTTeHI0aTOp VMA-Q8X8SE

Ha pasHbIx 3Tanax Ux co3gaHns. OHM MOTyT MCMOJb30BATLCA
KaK KOMMaHWAMK-pazpaboTymKamm, Tak 1 onepatopamm Mo-
BUNLHOW CBA3M.

OCHOBHbIE 33[1a41, KOTOPble MOTYT peLlaThcs C MOMOLLLIO
LUMPPOBLIX MATPUYHBIX ATTEHIOATOPOB: TECTMPOBAHME becnpo-
BOAHbIX CUCTEM PA3/INYHbLIX CTAHAAPTOB U NoKoAeHnn (Wi-Fi,
Wi-Fi 6, 5G, 6G, LTE), ccTem ¢ MHOMVMMM BXOAAMM U BbIXO4a-
mu (MIMO), npoBepka GYyHKLIMN €XIHOOBEP?, MPK KOTOPOW
abOHEeHTbl CUCTeMbl MOBUALHOW CBA3M aBTOMATUYECKM ne-
PEKTIOYAKTCS HA 0BCNYXKMBAHME C MOMOLLLIO APYrov 6a3o-
BOW CTAHUMM. ELLle OAHO HanpaBneHMe NPUMEHEHMS MATPUY-
HbIX aTTeHI0AaTOPOB — TeCTUPOBaHKe 0BOPYAOBaAHNS CMYTHW-
KOBbIX CUCTEM.

Obe MaTpu4Hble aTTeHIATOPHbIE CUCTEMbI M3FOTOB/EHDI
C MOMOLLbIO TBEPAOTENIbHOW TEXHONOTMW. MaTpUYHbIM aTTe-
HI0ATOP MO3BOJISIET HAMPABASATL MHOTME BXOAHbLIE CUMHASIbI
Ha MHOrMe BbIXOAbl YCTPOMCTBA NPW KOHTPOe 0cnabneHms
B K&KAOM OTAE/IbHOM KaHase. Tak, 415 NepBoro aTTeHiaTo-
pa obliee YNCI0 KOMBMHALMIW NpY KOMMYTaL MK COCTaBnseT
512, ans BTOpOro — 64.

MaTpuyHble aTTeHI0aToPbI ABASKOTCS ABYHAMPAB/IEHHLIMU,
OHW OTIHAIOTCS LUMPOKMM AMANA30HOM pabo4mx 4acToT, Bbl-
COKOM MOBTOPSEMOCTbKO 0CNABNEHNS, 3HAYUTENbHOM HAAENK-
HOCTbO B paboTe. Bce oTAebHbIe KaHabl MATPUYHOIO aTTe-
HtoaTopa Nerko NporpaMMmpyoTcsa Ha GUKCMpOBaHHOe 0C1ab-
NIeHKe, NoLwaroBoe MHenHoe ocnabneHre Uarm Ha Npoduan
ocnabnieHns, 3agaBaemMble Nonb3osaTenem. Npuyem ans Bcex
KOMMYTVPYEMbIX KAHAIOB 06eCNeYmnBaloTCa OAHM 1 Te XKe Ana-
Na30H ocnabneHus 1 war ocnabneHns. ATTeHI0ATOPLI NpeaHa-
3HaYeHbl A1 NPUMEHEHMS BHYTPU MOMELLIEHNN.

OCHOBHble 0bLLMe XapaKTepUCTUKM MaTPUYHbIX aTTeHt0a-
TopoB VMA-QGAX8SE 1 VMA-Q8X8SE:

e [Mana3oH paboymx yactoT: 500—-6000 MTu;

e conpoTtmsneHue: 50 Owm;

e aManasoH ocnabnerHus: 90 Ab;

e Liarocnabnenus: 0,14b;

e TOYHOCTb 0cnabnerusa: 146 (0o 30 a6); 2 a6 (0o 60 ab);

306 (a0 90 4B);
* Bpems neperiioyeHus: 2 MKC,
e KCBH:1,5:7;

*  TOYKA NepeceyeHus No MHTEPMOLYSLMOHHbLIM COCTaB-
NSOWKMM TpeTbero nopsaaKa rno sxoay: 45 abwm;

* HanpsbkeHue nuTaHms: 110/220 B nepeMeHHOro ToKa;

e [OManasoH paboumx Temnepatyp: 040 °C.

Cneumduryeckmne xapakTepucTnkm bonee rabaputHOM ma-
TpUYHOM cncTeMbl VMA-QGAX8SE: MaKCMMANbHbIV YPOBEHL CUT-
Ha1a Ha BXOAHbIX / BbIXOAHbIX COeanHMTENsx —33/20 obm; noTpeb-
nsemas MoWHoCTbL —110 BT; pa3mepbl —431,8 x330,2x 666,8 MM;
mMacca —56,8 Kr.

Cneunduyeckme xapakTepucTkmn atTeHtoaTopa VMA-Q8X3SE:
MaKCManbHbIM YPOBEHb BXOAHOI O CMrHana — 33 AbMm; noTpeb-
nsemMas MoLWHOCTL — 75 BT; pa3mepbl —431,8 x330,2x132,8 MM;
macca —15,9 Kr.

Ha paano4acToTHLIX MOPTax aTTeHI0aTOPOB MCMO/b3YHOTCS
coenmHnTenV TMna SMA-female (Mnv onumnoHanbHo N-Trna).
B MaTpryHom atTeHtoaTtope VMA-QGAX8SE BCe BXOAHbIE U Bbl-
XO[Hble MOPTbl PACMON0XKEHbI Ha NepeaHer naHenu. B opyrom
mogenu, VMA-Q8X8SE, BXxofHble paano4acTOTHbIE MOPThbI pac-
NONOXEHbI HAa 3aAHEM NaHeNM, a BLIXOAHbIE — Ha NepeaHen.

YaaneHHoe yrnpas/ieHe MOXKeT OCYLLeCTBASATLCSA C MOMO-
Wblo MHTepdenca Ethernet, pacnonoXeHHOro Ha 3aaHen na-
Henuy 0benx mogenen. ATTEHIATOPbI YA0OHO yNpaBastoTCs
C MOMOLLbIO Fpadumyeckoro nHTepdenca nons3osatens (GUI -
Graphical User Interface), comectmoro ¢ OC Windows, nnmu
C NOMOLLLIO APYTMX NPOrPaAMMHLIX NAaTGOPM. MNpUMeHeHne
[aHHbLIX aTTeH0ATOPOB MO3BOJIAET CyLLECTBEHHO 3KOHOMUTD
MPOCTPAHCTBO, 3aHMMaemMoe TeCTOBLbIMU U U3MEPUTEeNbHbI-
MU NprBopamMm, 06ecnednTb yaobCTBO M r’MbKOCTL NPy TeCTH-
POBaHMM annapaTypbl, a Takke A0BUTLCA BbIMIPbLILA MO Le-
He MO CPaBHEHMIO C APYrMM annapaTHLIMU CPeACTBAMMU.

BcnencTsye CyLeCTBEHHOMO Pa3BUTMS CUCTEM MOBUITLHOM
CBA3M B POCCUM HOBbIE MAaTPUYHbIE aTTEHIOATOPbI KOMMAHUN
Vaunix MOryT BbITb C YCNEXOM WCMOMb30BaHbl Pa3INYHbLIMU
OPraHmM3auMamMm. SKCKIKO3MBHbIM MpeACcTaBuTeneM Komna-
HUK B Poccnm aenseTcs OO0 «ABpaKke» [2].

JNIUTEPATYPA

1. CanT KoMnaHum Vaunix: www.vaunix.com.
2. CanT KOMNaHWM «ABPIKCY: WWW.avrex.ru.
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3d¢dekTnBHbIE NPpOrpaMMmupyemble CpeacTBa
\ ANA TecTMpoBaHuA U usmepeHui 8 B4/CBY ananasoHe:
reHepaTtopsbl e paboune yactoTbl g0 20 My
nepeknyaTenm o nogkntoyeHme K MK yepes USB
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L]
o (hasoBpawartenu e ynpasJsieHue Yepes rpacmueckuii
e MHOrOKaHasnbHble VIHTep(beVIC nosnb30BaTend

N MaTpuUyHble e MOBUIBHOCTb, KOMMNAKTHOCTb
aTTEHI0ATOPbI e HM3Kasi CTOMMOCTb

OcpuumaneHbiii npeacTasuTeny ERoCCHIm.
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