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CemeliCTBO aHaNU3aTopPoOB
cucrem ¢Basm Freedom

TEXHWYECKME PELLEHWA ANA UCTILITATENIbHOTO OBOPYI0BAHNA

FREEDOM



HALLA TPAILIAA MHHOBALIUK

UcTopua Hawmx pa3paboTok B 06mactu ucnbitatenbHoro o6opyaosanusa LMR (Ha3emHoil Mo6ubHOI pagnocBaA3m) BOCXOANT K KOHLY 1970-x
roZ0B 1 K IepBOMY YHUBEPCaNbHOMY peLueHuio Ans TecTupoBaHna pasnoo6opyaosanua: npubopy R2001. C Tex nop Hawua npoAyKuna ABNAeTCA
HeoCnopuMbIM 3TaNoHOM B UcnbiTaTelbHOM 06opyaoBaHuu LMR. Cepua R2600, npeacraBnenHas B 1989 roay, 6bina otpacneBbiM CTaHAapTOM
noyTH YeTBEPTb Beka. HeckonbKumu rogamu no3xe nocnefosan npuéop R2670 — nepBblit MCNbITaTeNbHbIA KOMMJIEKT AA TECTUPOBAHNA
paauoannapatypbl, nogaepxusatowyuii poekt 16 u Mpoekt 25 APCO (amepukaHckoro craHaapTa yaCTOTHOro pasgeneHus kaHanos). B 2004 rogy
Mbl BHepuKn KOHLIeNL o aBTOMATMYeCKoro TeCTMpoBaHNA U I0CTUPOBKI pajnoannapatypbl ¢ Halueli peBonioLuoHHol onumei «AutoTune»
(aBTOMaTMueCKOIl HACTPOIKM) ANA pasnocTaHLMil 0T pa3nuyHbix 0EM-npousBoauTenein (KoHeUHbIX U3roToBUTENeil 060pyA0BaHMA).

1979

lpencrasnex R2001 —
NepBblii B 0TpaC
CepBycHbli MoHuTOp LMR.

1989

Mpeactagneta cepua
R2600 — nnathopma
BTOPOr0 MOKONEHMA.

1992

Mpeactasnen R2670A.

MpoaykT R2670 6bin nepabim
aHaNV3aTopoM, NPOTECTVPOBABLUNM
npoekTbl craHaapTa APCO Mpoex 16
1 [poekT 25.

B 2009 roay mMbl npeAcTaBWAY NepBbIli NOPTaTUBHbIN NPOrPaMMHO-KOHOUTypUpyeMblil
ucnbiratenbHbii komnnekt LMR — R8000, Tenepb ya«e B TpeTbem nokonexni. B 2016
rofy Mbl J061UMACH elLie OAHOTO ycrexa B 0TPacy, Bbimyctug npubop R8100,
€MHCTBEHHDIV NONHOGYHKLIMOHANbHDIA aHAN3aTOp CBA3Y € BHYTPEHHei! 6aTapeeil.
VcnbiTatenbHblit komnnekc R8600, eANHCTBEHHbIIA UCNbITaTeNbHbIN NpUbop,
npefHa3HaueHHbIi AnA CypoBbIX YUI0BIAI KPYT0CYTOUHOrO NPOM3BOACTBA
pannoobopynoBaHna, 6bin npezcrasnex B 2017 rogy.

B 2020 rogy mbl CHOBa SOCTUMM UCTOPUYECKOrO ycriexa ¢ mpopykTom R8200, KoTopbiii
BKJTI0YAET BEKTOPHbIN aHanM3aTop Lieneli 11 HenpeB3oiiZeHHblil Habop MpemuUanbHbIX
DYHKUMIA, BKNKOYAA AMCTAHLIMOHHOR YpaBNeHe, paciumpeHHbIii BbIXOAHOM Avana3oH

2000

[Tpeacrasnen R26708 —
11epBbIii aHanu3atop

C NIOTHOUBETHbIM
KK-gucnneem.

2004

[penctasnero «AutoTest» —

nepBoe nporpammHoe obecneuenue
JINA aBTOMATNYeckoro TecTupoBaHua

1 1CTIPOBKI paaocTarLil LMR.

2009

Mpezcrasner R3000A —
NepBblii MOAHOCTbI0
NOPTTUBHbIA KOMMNEKT ANA
TecTpoatua LMR
CNIPOrPAMMHO HACTPOTKOIA.

MOPTOB reHepaLnn 1 Hawl peBOJ’IlOLlVIOHHbIﬁ Ha60p WNHCTPYMEHTOB [J1A aBTOMATU3aLn

npoveccos (PAT).

B 2022 rogy mMbl HauHeM NOCTaBKI CAMOTO PEBOAOLMOHHOIO MPOZAYKTA, KOTOPbIiA
Korga-nuo BiAena oTpacib: aHanu3atopa cuctem a3 R9000 ¢ uactoroid 6 M,
Momimo Bo3MOXKHOCTeid Habopa ana Tectupoanua LMR, npubop R9000 bygzer
BKJTI0YaTb aHANN3 NOMeX, aHaNM3aTop CMeKTPa B peanbHOM BpemeHy 1 ooy
NPONyCKaHVs, fOCTaTOuHYI0 ANA NOAAEPKKY 06LLEHaLMOHANbHOI CeT 06LLeCTBEHHOI
6e3onacHocty FirstNet.Ha ocHoBe LTE (0koHeYHoiA annapaTypbl BONOKOHHO-OMTAYECKIX

JNHWIA CBSA3M)

2012

Mpeacrasner R000B.

[TepBblii CepBICHbI MOHWUTOP
LMR co cnexTpanbHoit uncrotoit
N1abopaTopHOro Knacca.

I

2016

[peacrasnenbi R8000C 1 R8100.
Mpubop R8100 — nepabiit
MIOAHOQYHKLMOHANbHbIiA
CepByIcHbIii MoHuTOp LMR

C BHyTpeHHeli OaTapeei.

|

2017

lpeacrasnen R8600 — nepabiii
UcnbiTaTenbHblii komnnekt LMR,
MpezHa3HaueHHblii AnA
Kpyr0CyTOUHOIA
MPOU3BOACTBEHHOIA
KCnyaTaumm.

|

2018

[peacTaBneH MHCTpyMeHTanbHbIi
Habop ANA aBTOMATU3ALMI NPOLIECCOB —
N1epBblit POAYKT, NpeanaraloLLyii
WIHAVMBUBYaMM31IPOBaHHO
3BTOMATVI3VPOBAHHOE TeCTVPOBaHMe
19 HenpOrpamMMCTOB.

2020

Mpencrasnen R8200 — nepebiid
CEPBYCHbIIi MOHUTOP CO BCTPOBHHbIM
BEKTOPHbIM aHaNM3aTOPOM Liereit
(VNA) nA Takux n3mepeHmii, Kak
PACCTOAHME [0 MecTa NOBPEexXeHNA
(DTF), B03BpaTHbIE NOTEPY 1
Ko3OOULYEHT CToAYeiA BONHbI
Hanpsxerna (VSWR).

|
2022

Mpeacrasnen R9000 — nepabiii
NpU6Op ANA TeCTPOBAHNA
Paam1ocBA3N ¢ noasepxKoi LTE.
BKniouaeT BO3MOXHOCT paboTl
€4acToToi 6 [T, MynbTCeHCOPHbIIA
LVCInedi 1 CTaHAAPTHbII aHaNW3aTop
Lieneit VNA.




[MPUBOPbI R8100 11 R8000:

EQUHCTBEHHDBII BbIBOP [U1A LUOPOBOT0 TECTUPOBAHMSA
W AHAJIU3A 06OPYAI0BAHUA LMR

Mpu6opbi R8000 1 R8100 nonHOCTbI0 NOAAEPHKUBAIOT BCE OCHOBHbIE
npotokonbl LMR. Hawwu TectoBbie Habopbl ans o6omx I1anos 1u 2 MpoekTa
P25 nonHocTbto cooTBeTcTBYtOT Cneundukaumm TIA / EIA (accoumaumm
TeneKOMMYHUKALUOHHOI / SNeKTPOHHOI NPOMBILLNEHHOCTH) U UCNOb3YIOT
BCe MOAYNALMN 1 TeCTOBbIe LWAb0HbI, yKa3aHHble B cneundukaumn. Kpome
3TOr0, HalLA ONLYA TPAHKIHIa (MpeoCTaBNeHA KaHanos eA3u) 31ana 1
[poekTa P25 no3BonAeT ncnbiTatebHOMY KOMNEKTY UMUTUPOBATL
0a30BYI0 CTAHLMIO 11 KOHTPONNEP TPAHKIMHTa.

Hawwn aHanu3aTopbl Takxe ABNAOTCA NUAEPaMI B TECTUPOBAHIM HOBbIX
TEXHONOTUI Ha yactoTe 6,25 KI'Ly 1 TEXHONOTIA, 3KBIUBANEHTHbIX KaHanam
6,25 Kl'u. Hawwm TecroBble pexxumbl NXDN™ (y3kononocHbiit npotokon
undposoii papnoceasu) v DMR (cranaapt undposoil paanocasm)
MONHOCTbH COOTBETCTBYIOT NPUMEHMMBIM crieLuduKaumam. TpaHkur NXDN
ina CumuTupyet dyHKLMN LeHTpanbHoro koTponnepa NXDN. Takxe
npeanaralnTCa BCectopoHHue onuun TectupoBanus TETRA
(obLeeBponeiickan TpaHkuHroBas pasuoceasb) M dPMR (paanoceasb

C pa3geneHnem no yactore).

Mpn6op R8200

CBEPXMOPTATUBHOE PELUEHWE ANA ABOHEHTCKOIO U
UHOPACTPYKTYPHOI'0 TECTUPOBAHUA

[Tpu6op R8200 Freedom ot komnanum Astronics Test Systems npeacrasnaer
o60ii BaXHblii LLar B 3BOAOLMM CepBHCHOro MoHuTopa LMR. Mpu6op R8200
ABNAETCA NEPBbIM U €AMHCTBEHHbIM UCTIbITaTENIbHBIM MPUOOPOM, KOTOPbIil
coyeTaert B cebe KOMNEKCHOe LGpoBoe 1 aHanorooe TectupoBaHue LMR

€ BO3MOXHOCTbH0 U3MEPEHUA BaXKHbIX XapaKTepUCTUK PajN0yacToTHOI CeTu,
TaKUX KaK paccTosHue o Mecta nopexzexus (DTF), Bo3spaTHble notepu

1 K03 PULMEHT cToAYeil BonHbI Hanpaxenua (VSWR).

Mpnbop R8200 Takxe ABNAETCA ANHCTBEHHDIM CEPBICHBIM MOHUTOPOM,
CNoco6bHbIM 0TOBpaXaTb PasMouacTOTHbIE NApameTpbl B BIAE ANarpammbl
CmuTa ans Gonee cnoxHoro aHanu3a cetu. Mpubop R8200 Takxe no3gonset
nonb30BaTenam bbicTpee BO3BpaLLaTh CpeACTBa CBA3N B paboTy 3a CueT
COKPALLEHNA BPEMEHN HACTPOMKIA, CBA3AHHOTO C MHOXeCTBEHHbIMM,
0TAENbHO cToAMMY Nprbopami. A nockonbKy 310t npubop R8200 noctpoeH
Ha npoBepeHHoi cTaHAapTHoil nnatdopme R8000 / R8100, To npuobpeTan
€ro, Bbl Oy/ieTe yBepeHbl, 4T0 OH NOAKPENeH CepBICOM MIUPOBOTO YPOBHSA

11 BO3MOXKHOCTAMM TeXHUYeCKOi nopaep ki Komnaxuu Astronics Test
Systems. HoBoe nokoneHue ucnbitatenbHbix npubopos Freedom LMR ot
KomnaHuy Astronics 0becneunBaet KOMNNEKCHoe TeCTUPOBaHME ABOHEHTCKOI
1 HGPACTPYKTYPHOIA paAnoCBA3M B OAHOM NOPTATUBHOM TecTepe.
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[MPUBOP R8600

UCNBITATENbHbIA KOMIEKC 1A PARMOCBA3N

WcnbiTatenbHbIii Komnnekc AnA paanocsasn R8600 cipoeKTMpOBaH € y4eToM CTPoruX
Tpe6oBaHuil NPOU3BOACTBEHHOTO PaJMOYACTOTHOMO OKpYeHMA. (NocobHbIl
Bbiiep1BaTh 150 BT BXoAALLEil HenpepbIBHON PaANoyacToTHON MOLYHOCTY, Mpubop
R8600 6bin cnewmanbHo paspaboTaH ana obecneyeHns SKOHOMUYHOTO PeLLeHNa ana
KPYrocyTOYHOro Npon3BOACTBEHHONO 1CM0Nb30BaHuA. [locne yCTaHOBKM 1 NOAKMI0YEHNSA
OH TpebyeT MUHIMANbHOTO BMeLLATeNbCTBA ONepaTopa, 3a UCKtoYeHreM Gusnyeckux

PaAN0YaCTOTHBIX COBMHEHNIA.

WcnbiTaTenbHbIil KOMANEKC ANA PaanocBA3m 06ecneynBaeT HaaexHoe, SKOHOMUUHOe
11 NPOCTOe B IKCMAyaTaLmy TeCTUPOBaHHe AnA Npon3BoauTeneil pagnoctanumil LMR
11 APYTUX PagnoyacToTHbIX YCTPOICTB. OH TaKxKe naeanbHo NOAXOAUT ANA TeX, KTO
BbIfiBUraeT Tpe6OBaHNA MHTEHCUBHOTO ABTOMATH3MPOBAHHOTO TECTUPOBAHUA.

Mpn6op R9000

HOBbIA MUP 060PYJI0BAHUA 1A UCNBITAHMI

KOMMYHUKALMOHHON AMNAPATYPbI

Mbl pa3pabotanu ucnbitatenbHbiii komnnekt LMR, oTKpbiBas Ha kaxaom 3Tane nyTu
HOBbIe TexHonorui Ans otpacny. lpoJonan 3Ty TpaANLIMI, Mbl NPeACTaBUAN aHaNM3aTop

cucrem 8a3n R9000 6 IMu ¢ nopaepxkoi LTE.

CyyeTom TOro, UTO OH BKJTHOYAET B CBOIA COCTAB CTAHAAPTHbI BEKTOPHbIN aHann3aTop
ueneii (VNA), aHanu3atop CnekTpa B peanbHOM BpeMeHHU, LiBETHON MyNbTUCEHCOPHbII
Aucnneil, AanasoH Yactor 6 [T 1 nonHblit Habop Bo3MoXHoCTei TecTupoBakua LMR,
npubop R9000 npeacTaBnset coboil KauecTBeHHbIIA Ckauok B TeCTUpoBaHIM cBA3M. [pubop
R9000 ABnaeTcA eanHcTBEHHBIM NpUbopom Ana TectupoBaHua LMR, cnocobHbim
06pabaTblBaTb N0N0CY MPOMYCKaHNA OAHOMOMEHTHOTO CUrHana, HeobXxoAuMYlo AN

npunoxexuii LTE / FirstNet.

MPEUMYLLECTBA

» [lnana3zoH yacrot 6 Ty

» B nonHoii Mepe nopTaTuBHblil
(meHee 17 GyHTOB), paccuMTaHHbIi Ha BpemA
aBTOHOMHOIA paboTbl bonee 4 yacos

» [oNHOLBETHDII MYNbTUCEHCOPHBI AUCAei

» Mopaepxka LTE (MrHoBeHHas nonoca
nponyckaxua 25 MIy; 160 MI'y B 6yaywmx
BepcuAx)

» BekTopHbIii aHanu3atop yeneii (VNA)

» AHanu3atop nomex

» Jlyyuas B 0Tpacn CeKTpanbHad yactota
(=110 gbH/Tu npu cvewweHn 20 k)

» HactpavBaemblii 4oCTyn K pa3bemy (B Hanuumm
MOZENM C NepesHUM 1 BEpXHUM LOCTYNOM)

CTAHAAPTHBIE OYHKLIUK

» [lnanasoH yacrot o1 10 My 2o 6 MMy

» AHanorosas mogynauma u gemogynaumsa (AM,
FM v opuHouHas 6okoBas nonoca)

» HenpepbiBHaA BXoAHasA MoLHoCTb 50 BT n
N1KOBaA BX0OAHAA MOLLHOCT A0 150 BT

» BbixogHoii ypoBeHb [0 -130 Abm

» AHanu3atop cnekTpa

» [eHepaTop cUrHanos

» Ocumnnorpad

» BekTOpHbIN aHanu3atop Leneli

» MHTErpupoBaHHbIe 3ByKOBbIE FeHepaTopbl

» 3anucblBaloLLiee 1 BOCMPOU3BOAALLee
YCTPOIACTBO AaHHbIX |/Q

» TecTbl KauecTsa 3ByKa (SINAD, THD)

onuuun

» Bce ocHoBHble L poBble npoTokonbl LMR:
31anbl 11 2 Mpoekta P25, TETRA, DMR, NXDN, u
dPMR

» AHanu3atop nomex

» Onuyuu TectupoBanms LTE

» AutoTunes (aBTOMaTHYeCKIE HACTPOIKM):
lcnbiTaHme n ocTMpoBKa




0COBEHHOCTH
N BO3MOMHOCTH

AUtOTu n eTM (aBTOMaTNyecKas HacTpoiika)
ABTOMATUYECKME UCNBITAHWUE W OCTUPOBKA PAII,VIO(TAHI.I,I/IVI

Havwa onuus AutoTune BbINONHAET BCe PeKOMeHAYeMble 3aBO/CKHUE UCMbITAHUA

1 MpoLeaypbl HCTUPOBKIA 33 Manyto AOAI0 BPEMEHH, HE0OXOANUMOT0 NA UX BbIMOMHEHUA
BPYuHyto. [pocTo BbiGepuTe MoAENb PAAMOCTAHLMM U BbINONHUTE MOAKIIOYEHNE, Kak
N10KA3aHO Ha YCTPOiCTBE, BbIGEPUTE TECTbI U IOCTUPOBKH, KOTOPbIE Bbl XOTUTE BbIMOMHUTD,
3aTem BBEAWTE C(BOI MAEHTUGMKATOP OMEPATOPa I HAXXMIUTE CKHOMKY 3amycKan.

Onuua AutoTune pocTynHa anA Bcex 0CHOBHbIX 6peH0B paanocTanumii LMR.

MPEMMYLLECTBA

Bpema TecTpoBaHua cokpaleHo bonee uem Ha 80%

MocnesoBaTenbHble NpoLieaypb! lCTUPOBKY PaanoCTaHLMiA, yKa3aHHble
npou3BoOANTENEM

TouHble 1 NOBTOPAEMbIe pe3yNbTaTbl UCMbITaHuil

Wnaukatopbl Mpoxoxaenna / 0Tka3a yka3blBaloT Ha AedeKTbl paguocTaHLyil
TexHnueckme 3HaHUA HeoOXOANMbI B Manom obbeme, 160 He TpebyloTca BoBce
JKCNOpT pe3ynbTaToB AN apXMBUPOBAHNA U aHaNN3a

Habop ana TecTpoBaHuA aBTOMATUYECKY CYMTBIBAET KNIOYEBYH HHGOPMALMI

0 PAANOCTaHLIMM, TaKyI0 KaK HOMEP MOZENM U CEPUiIHBIA HOMEP, U BLINONHSAET
U3MepEeHNs 1 0CTUPOBKY, HEOOX0ANMbIE ANA NPUBEAEHINA PAANOCTAHLIMM B COOTBETCTBME
€ 33BOACKIMY CieLuduKaLmMAmMI. Yepes HeCKONbKO MUHYT Y Bac byeT noHad 3anuch

0 BALLIEIA UCTILITATENbHO CECCUM, COXPAHEHHAA Ha YCTPOIACTBE B HOpMATe C paseneHnem
3anATbIMU ANA GbICTPOTo 11 NIErkoro ucnonb3oaxus. (o BpeMeHeM Bbl CO3AAAUTE MOMHYH
WCTOPUIO MCTIbITAHMIT ANA KaX0/ PAANOCTAHLIM, YTO ABNAETCA AeaNbHbIM A
60nbLUINX NApKOB 060py0BaHNSA C 0ULMANLHBIMI NPOTPAMMAMI NPOGUNAKTUYECKOTO
06cnyxuBaHuA. 0TYeTbI 06 UCNbITaHNAX MOXKHO YA00HO NPOCMATPUBATH Ha YCTPOiiCTBE
WIN 3KCTIOPTPOBATD [iNA JAbHEIALLIEro aHanu3a ¢ ToMOLLbI0 NeKTPOHHbIX Tabuy

1 ApYrux Nporpamm 06paboTku JaHHbIX.

Habop nHcTpymeHTOB
aBToMatu3auuu npouecco («PAT»)

CIEQYIOLLNRA PYBEX
B ABTOMATUYECKOM TECTUPOBAHUW PAIMOCTAHLINN

Haww peBontoLMOHHbIil Habop MHCTPYMEHTOB A aBTOMATU3aLM NPoLLeccoB, i PAT,
TpaHchopMUpYET CepBUC PaANOCTAHLMI 1 ieNnaeT aBTOMATHUEeCKOe TeCTpoBaHue
JOCTYMHbIM ANA Kaxzoro cneyuanucta. bnarogapa PAT npakTuyecku Bce GyHKLMM
aHanu3atopa R8100 / R8000 moryT 6bITb BKI0YeHbI B CLieHapHii TECTUPOBaHMA ¢
MCNONb30BaHUEM NPOCTOro MHTepQeiica «yKaxu 1 LWeNnKHW». TecToBble peXUMbl,
OYHKLMM 1 NPOTOKONbI MOXHO aBTOMATU3NPOBATL HECKONbKIMMU LLieNyKaMu MblLun!

[InA aBToMaTIYeCKOr0 TECTUPOBAHIA PajMOCTaHLMI 6onblue He TpebyeTca
CNeLManu3vpoBaHHbIl NPOrpaMMUCT C FTY6O0KIMIA 3HAHUAMY TOTO WK MHOTO A3blKa
nporpammupoBaHuA. Habop uHcrpymenToB PAT no3BonseT 3a HeCKoNIbKO MUHYT C034aTb
1 COXPaHUTb NPAKTUYeCKM NtoBOiA TeCTOBDIiA CLieHapWii 1 BbINOMHUTb TECT 3a CEKyHADI.

T

b b

(xema nogknioueHua Ana GyHkuum AutoTune
paauoctaHumn Harris XL-200P

IKpaH coctoaHua GpyHKuum AutoTune
paanoctaHumu Harris XL-200P
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CTAHAPT APCO 25

CAMOE BCEOBbEMJTHOLLIEE TEXHUYECKOE PELUEHWE 1A UCMBITAHUIA B
OTPACIIH

He3aBucumo 0T TOro, ABAAETCA K BaLLa CUcTeMa 06LLenpUHATOI B COOTBETCTBIN C
Jranom 1poekta P25, TpaHKMHIOBOIA B COOTBETCTBIMN C ITanoM 1 Ui COOTBETCTBYHOLLEI
Jtany 2, y komnanun Astronics Test Systems ecTb AnA Hee NONHOE TeXHNYECKOE peLLeHIe.
Hawu onuuu MpoekTa P25 reHepupyIoT 1 NPUHUMAIOT KaXAbIA TECTOBbIN WaboH,
YKa3aHHbIi B cTaHpapte P25. CnyLalite BOCCTaHOBNEHHbIN 3BYK C MOMOLLbI0 HaLueli
onuum BokoZepa (KoanpoLyyka peun) I1ana 1. Boibepute of1H 13 HeCKoNbKIX
LOCTYNHbIX BAPUAHTOB rpaduueckoro 0TobpakeHIA: MHAMKATOPHAA Anarpamma, rpaduk
pacnpegeneus, rpynnupoBKa un npodunb MOLLHOCTY. YCTPOIACTBO BKAOUAeT Hanbonee
nonHbIi Habop 3meperuii no MpoekTy P25, KOCTYNHBIX Ha PbIHKe: NOrPeLIHOCTb YaCToTbl,
OTKNOHEHUE, YPOBEHb MOLLHOCTI, TOYHOCTb MOZYAALMH, CKOPOCTb Nepefault CUMBOJIOB,
OTKNOHEHWe CUMBOAA U MHOTOe Apyroe.

Haiwa onums TpaHKuHra B cooTBeTCTBUM C lpoekTom P25 uMuTUpYeT KoHTponep
TPaHKIHTa o BCEMU NPOTOKONaMH yNpaBNeHusa 1 rofiocoBOro KaHana, HeobxoaumbIMi
AnA cnyx6bl pagnocasm Mpoekta P25. BknioueHbl Bce CTaHAapTHble TECTOBbIE WABA0HbI
ANA TECTUPOBAHNA Ko3QOuLMeHTa 6UTOBbIX oLnboK (BER), a Takxke Bce coBMeCTUMble
MOZynALNN.

e e mng g
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TET RA (o6LyeeBponeiickas TpaHKMHIOBaA PafuoCBA3b)

HENPEB30/EHHBIE TECTOBbIE BO3MOMHOCTH
A JII060T0 OOPMATA TETRA

Ananuzatopbl Freedom 06napato becnpeLie;eHTHBIM HabOPOM TECTOBbIX BO3MOXHOCTEIA:
TectupoBaHue aboHeHToB TMO 1 DMO (TpaHKIHTOBbIN 1 NPAMOIl peXXUM CBA3N),
KOMMAeKcHoe TecTupoBanue T1 1 MOHUTOPUHT 6a30BbIX CTaHLMiA. HeaBucumo ot Toro,
OTCNIEXKIMBAETE NV Bbl NPOM3BOANTENBHOCTL CUCTEMBI AW BIMOHAETE TeXHUYECKoe
00Cny1BaHue 1 peMOHT Mo6UbHbIX TenedoHoB TETRA, y Hac ecTb BapuaHT
TECTUPOBAHWA, KOTOPbIiA COOTBETCTBYET BaLUMM NOTPebHOCTAM. KpacHble / 3eneHble
nonocbl Mpoxoxaenua / 0Tka3a obecneunBatoT GbICcTpoe BUyanbHoe NoATBEPXKAeHIE
TOr0, YTO BCE NApaMeTpbl PaAaNoCBA3YN HaxoAATCA B npeaenax cneundukaumii. Hawa
onuua Tectuposaxua TMO n3mepseT paguouacToTHyIo MOLLHOCTb, HEXenaTenbHYIo
BbIXO/HYI0 MOLLHOCTb, OCTaTOYHYI0 MOLLHOCTb HecyLLeit, NorpeLuHoCTb YactoTbl, EVM
(BekTop 0LwMOKN) (CpeSHeKBaAPATUUHOE 1 NMKOBOE 3HaUeHIe), BbIpaBHUBaHUe KajpoB 1
MHOr0e pyroe.

Crangapt DMR/NXDN

B Teuenue nout 10 net aHanu3atopbl Freedom ot komnanuu Astronics npeanaratot
Haubonee NonHblit Habop TECTOB, AOCTYNHBIX ANA OblcTpopacTyLmx TexHonoruii DMR n
NXDN.

Hawa onuma DMR npoBepseT nto6oit peTpaHNATOP N MOOUAbHBI TeNegoH,
COOTBETCTBYIOLLMIA CTAHAAPTHOMY NpoTOKOAy paguonepeaayn ETSI DMR Yposenb 2.
[JloctynHble BapuaHThI rpadmyeckoro 0TobpaxkeHns BKIIOUAIOT aHANM3aTop CNEKTPa,
npoGUb MOLLHOCTY 1 FPynNMPoBKY. AHanu3aTopbl Freedom Takxe MOryT BLINOAHATL
TecTbl BER (K03 puumeHT 61TOBbIX 0LUMBOK) € MCMONb30BaHNEM NPOTPaMMHOr0
obecneyenus A paAMoCTaHLWii, NPESOCTABIEHHOTO NPOU3BOAUTENEM.

Halwa onuua Tectuposaua perpaHcnatopa DMR no3sonser TexHuueckomy cneumanicry
NPOTECTUPOBaTb AENICTBYIOLLMI PETPAHCNATOP, He NEPEBOAA €0 B PEXIM TeCTUPOBAHNA,
YCTPaHAA Tem CaMbIM He0BX0AUMOCTb OTKIIOYEHNA CUCTeMbI ANA TEXHUYECKOT0
06Cnyxu1BaHUA.

HazeMHoe ucnbiTaHue

aBUALIMOHHOI0 060pyA0BaHUA

BrepBble B 0Tpacv - BO3MOXHOCTb Ha3eMHOT0 UCMbITaHA 60PTOBOrO
Pajno3neKTPOHHOro 060pyA0BaHMA B cepaicHom MoHuTope LMR. YHuBepcanbHoe
peLLeHNe ANA LieXoB Mo NPOU3BOACTBY PasMOCTaHLIAN, KOTOPbIM HeobXxoauMo
TeCTUPOBATb ABUALMOHHDBIE PAANOCTAHLIM, HALLA ONLUA HA3EMHOT0 TECTUPOBAHNA
BK/II0YaeT B cebs:

» KypcoBoii nocapouHblii Mask / HaknoH rauccagpl ILS (Cuctembl nocapkm no npubopam)
» VOR (BceHanpaBneHHblii Anana3oH YKB)

» MapkepHble pagunomasku

» HeHanpaBneHHble paanomasku / ABToMaTiyeckoe onpefieneHie HanpaBnexus

» SELCAL (Cucrema n3bupatenbHoro Bbi30Ba)

» linenTudukauma koga Mop3e

Pa3peLuntenbHas cucrema
ynpasneHua noesgom (PTC)

Komnanua Astronics Test Systems ABnAeTcA e AMHCTBEHHbBIM NPOU3BOAUTENEM
UCNbITaTeNbHOT0 060pYA0BaHIA, NPeANaraloLLMM TeCToBble pelLeHus And 06oux
0cHOBHbIX npoToKono PTC: PTC-ACSES, ncnonb3yemoro npuropogHbIMM Xene3HbIMu
foporamu, u PTC-ITCR, ncnonb3yemoro nepeBo3umkamu JanbHero ciefoBaHus.
Pabotaa c npou3BoAuUTeNAMI pasuoCTaHLMIA, Mbl pa3pabotanit o6LIMpHbIit nopTdens
TECTOB 1Al M3MepeHNA LeNoCTHOCTIA CUTHanNOoB, FeHepupyemblX 1 NPUHIMAeMbIX
paguoctaHumamn PTC.




FREEDON

Akceccyapbl

BXOAAT B KAMIOE YCTPOICTBO

» Teneckonnyeckas aHTeHHa

I NN NN

» MukpodoH

» TpobHUK ocumnnorpada

»  ILIHyp nuTaHWA 1 ananTep nepemeHHoro Toka

» BHYTpeHHWIl IUTUIA-MOHHBIRA akKyMynATop (TonbKo AnA npubopa R8100)

»  ABTOMOOUNbHBIN aganTep NuTaHUA

R8000C
1My
JlononHuTenbHble akceccyapbl Homep no karanory  Onwcaiue Tonossiii  R8100 R8200  R8600
"POHA'OTC" OTnEano 8-PA Habop UHCTpyMeHTOB AnA aBTOMaTM3aLIMM MPOLIECCOB JlononHuTensHo| [lononHuTensho ‘ v
Or a NoBpEXAeHIA Kabena /
p V
[lononuTensto V
/ Oreyrcrayer
OtcytcTayer OtcyTcTaye Y yTCTBYeT
OavHouHas 60koBas nonoca Jlononwurensho| Jononwutencho| [ononkutensHo | JononwuTenbho
PactumperHblit Bbx0AHOIA an [lononHutensro| [lononHuTensto [JlononHutensHo

Jlononxwrenso| Jononnutenbho|  Jononxutensio | lononkuTensHo
JlononHutensho| fononxutensio|  fononxutensHo | lononxuTensho
5) Jononxwrenso| fononHurensho|  Jononsutenso

JlononnutensHo| [lononHuTenso]| — [ononHuTensHo
[JlononHutencHo| [lononHuTensto 0

Pabora Ha yactote 3 [Ty

LONONHUTENbHO

OHUTENbHO

LONONHUTENbHO

0noNHTeNbHO| JononHuTeNnsHo| — JonoaHUTeNbHO O/IHUTENbHO

onHuTensro| Jononwwtensio|  [ononHuTensto ONHUTENbHO

OLLeNPUHATbI CTaHAAP onuTenbho| JononxuTensio|  [ononHuTensto ONHUTENbHO
J0LLWiA PETPAHCNATO onHuTensho| Jononxwtensio|  [ononHuTensto ONHUTENbHO
NXDN onHuTenbro| lononwutensko|  fononnutensko ONTHUTENbHO

TPaHKUHF 1o NpoToKony onwuTenbho| JononwuTensto|  [lononHuTensHo ONHUTENbHO

Morutopur 6a3o8oii cranunu TETRA [Jlononutensto| [lononxutensko|  Jononute [lononHutenbo

11 6a3080it cTaHuwn TETRA [JlononnutensHo| fononHutensHo| — ononHi JlononHuTensHo
HenTckuii ect TMO paavoceai TETRA onHuTensHo| fononHutensHo|  [lononxures OHUTENbHO
onerTckui Tect DMO paavocsasu TE onHUTeNbHO| JononHuTenbHo ONIHUTENbHO

Cranpapt dPMR (uy A YaCTHaA Mobws 0CTaHLWe) onHuTenbHo| flononxutensio|  Jononxure O/IHUTENbHO
Jlononxwtenso| fononsutenvho| - Jonony ONHTENbHO

ononHutensHo| JlonontutensHo| — fononxy [lononHuTenbHo

onwuTenbro| flononxutensho|  Jononky ONHTENbHO

& 4018 MOOUABHbIX 11 1 icre MOTOTRBO (uckniouas SL300) onHuTenbHo| Jdononutensho| — ononxy ONHUTENbHO

HbIX YCTp JlononwurensHo Jononwutensho|  [ononky

A une aTUBHb C S [JlononnutensHo| [lononHuTensho|  [ononty
Kuua AutoTune and [Jlonontutensho| [ononHutensko| [ononute
onHuTenbHo| JlononHutensHo|  [lononxues OHUTENbHO
pin NX Jlononxutensho| Nononxutensio| AononxutensHo | lononHutensho

Kuua AutoTune And Mc JlononxwTenso

OHUTENbHO
OHUTENbHO

JlononHutensho| fononxutensio|  fononxutensho | lononxutensho
onHuTensho| Jononwwtensio|  [ononHuTensHo ONTHUTENbHO

onvutensho| Jononwutenso|  Jononxurensto | JononHutensHo
3anacHoit BHyTpeHHMI?I aKKymynarop onHuTenbho| Nononwutensio|  AononutensHo | lononxuTensho
onwwTenbHo| JononwuTensho| LononHuensHo | JononwuTenbho

1 3apAAHoe ycTpoitcTBo Ana npubopa R8100

onHuTensro| Jononxwtensho|  [ononHuTensto
onHuTeNbHO| JlononHuTenbo|  JlononHuTensHo

ONONHUTENbHO

ONHNTENbHO

V onHuTenbHo | lononHutensHo | ononHuTensHo
TTATANETHuIA NNak aHuA Jlononxwtensko| Jononwutensio|  JononxutensHo | [lononnuTensHo
JINTViA-MOHHbI aK v Oteyrrt
HacTonbH JlononHutensro| - [lononHuTensHo Oty e
) Markui onHuTenbHo|  flononHutenbho ONTHUTENbHO
onHUTeNbHO|  JlononHuTenbHO HUTenbHO

- Uexon 3aLLiuTHbIX TCYTCTBYE JlononHuTensHo
— 5 Komnnext mocr 3BPATHbIX NOTEPb aHTEHHbI ONHUTENbHO onHuTenbHo | flononHuTenbho
KomnnekTt mocta ANA u3mepeHna VSWR [TporpammHbIil NakeT nd U3MepeHia 1 oLieHKY NOKPbITAA MoBMNbHOI paauoceTh ([Tor JlononwurensHo | flonontutensho|  fononHutensHo | donoaxuTensHo
(K03 puLMeHTa CTOAeIA BONHbI HAMPAKEHNS) Mogenu papuocTaHuuil ABNAKTCA TOBAPHBIMI 3HAKaMM CBOMX COOTBETCTBYHLLVX NPOU3BOAUTENEI.

astronics.com/Imr




FREEDOM

UHOOPMALINA ANA 3AKA3A

MOAENb

R8200

R8100

R8000C

R8000C- Tonosblit naket 11T
R8000C- Tonoblit naket 3 Ty
R8600

CepTuduKartol

OMNUCAHWNE MOLENN

(BepxnopTaTuBHbIii aHANM3ATOP CBA3N

C BeKTOpHbIM aHanu3atopom Leneii (VNA)
(BepxnopTaTuBHbIii aHANM3ATOP CBA3N
Ananuzatop cazm, 11Ty

Ananuzatop ca3u, Tonoblii naket 11Ty
Ananuzatop ca3u, Tonosblii naket 3 My
VicnbiTaTenbHbIit KOMINEKC ANA PaaNoCBA3N

31 CepTUMKATBI OTPAKAKOT HALLY NPUBEPKEHHOCTb KauecTBY, 6€30MacHOCTH, SKONOTNYECKUM CTaHAAPTaM 1 3PGEKTUBHOCTI.

CooTBeTcTBYeT
C E UL61010-1
c us (SA(22.2No.61010-1

Astronics Corporation (NASDAQ: ATRO) o6cnyuBaeT a3pokocmuyeckyio, 060poHHYH 1 Apyrie KpUTUyeckn
BaXHble 0TPAUIM MPOMBILLAEHHOCTU C OMOLLbIO NPOBEPEHHBIX HHOBALIMOHHbIX TEXHONOTMYECKIX
peLuenuit. Mbl paboTaem 60K 0 60 ¢ KnveHTaMI, UHTErpupysA Hall Habop TeXHONOT I NeKTpoNUTaHNA,
MOAKNIYEHNA, 0CBeLLeHIA, Pa3paboTKi KOHCTPYKLII, MHTEPbepa U TeCTUPOBAHUA AIA PeLLEHINA CTOXKHbIX
3aay. Ha npotsxeHnin 50 neT Mbl C UCKNKYMTENbHOI ONepaTUBHOCTLIO NPEAOCTABAAEM KPeaTUBHbIE,
OpVEHTVPOBAHHbIE Ha KNMEHTOB pelLeHns. CerofHa MupoBble NPOM3BOAMUTENN aBUALMOHHOI TEXHUKY,
aBMAKOMNaHWK, BOEHHbIE NOAPa3AeNeHNs, LIeHTPbl KOMIAEKTaLmMy 1 KoMnaHuy u3 cincka Fortune 500
MONaraloTCA Ha AyX COTPYAHNYECTBA U MHHOBALMIA KOMNaHUN Astronics.

AsTroONICS
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