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(/ - Komnnekcbl paguOMOHUTOPUHrA
Ha 6a3e obopypoBaHusa SignalHound.
/ OnbIT MHCTaNNAUMKN U 3KCNlyaTauum

Ha 00BbeKTax CBSA3U U BellaHUSA
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. * Komnnekcol pagnomoHnTopuHra Ha 6ase obopynosaHus Signal Hound. OcHoBHble
noTpebutenu, peannsoBaHHbIE NMPOEKThI
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= Bbasosoe 10 SPIKE n cneunanusnpoBaHHoe nporpammHoe obecneveHne. OCHOBHbIE
BO3MOXHOCTN, 06NacT NpUMeHEHUS
/ *  HTerpaums obopynosaHusa Signal Hound B kopnopaTuBHbIE CUCTEMBI YpaBrieHus,

MOHUTOPUHra, M3mMepeHun n cbopa MHdopmMmaunu.

= [Ipumepbl ncnonb3oBaHus obopygoBaHusa Signal Hound B peanbHbIX NpoekTax (oueHka
OMC, paboTa B ceTax cBA3M ornepaTopoB TB 1 cnyTHUKOBOW CBA3N)

= [IpoaykToBada nuHenka obopynosaHus Signal Hound Ha man 2021 r.

=  KoHKypeHTbl 0b6opyanoBaHua Sighal Hound B o6nactn nopTaTMBHbBIX aHanNM3aTopoB
crnekTpa.
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OCHOBHbIe HanpaBsieHua paboTbl KOMNaHuUM
«PAQUOKOMIM»

pa3paboTka, usrotoBneHue u nocraska ¢punbtpoB BY/CBY auanasoHa
M YCTPOMCTB Ha UX OCHOBE

noctaBKa nsmepurtesribHoro obopyaoBaHua Signal Hound (3KCKNO3nBHbIE NOCTaBKU
Ha Tepputopum P®P) nu AnaPico (LLiBenuapusn)

noctaBKa pOCCUMCKOU U 3apyOeXHOU 3rieMeHTHOU 6a3bl

paspaboTka, U3rotoBrieHUe U NocTaBkKa ycTpoucTs hopMmnpoBaHUA
M oOpaboTKM cUrHanos

pa3paboTka, U3roToBrieHUe U NocTtaBKa BUAeoCcepBepoB

nocraBKa npocgeccnoHanbHOM annapaTypbl MUHTENNEKTyanbHOro ynpaBreHus
3NIeKTPONUTaHNEM U peLleHUN Ha e€ OCHOBe

npeaocTaBrieHne ycryr UcnbitTaTeribHOM nnabopartopumn
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KoHuepH BKO POCCUACKME KOCMUWYECKME CUCTEMBI
Aamas - AHmeaQ TENEPAZAMOCETb POCCUM

BEIA

AKUNOHEPHOE OBLECTBO «KOHUEPH PAANOCTPOEHWS «BETA»

AQ 000006 KONCTRYK YO pexon Giopo
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PAAUOKOMI - ‘L' O6opynoBaHune cpnpmbl Sighal Hound
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O6GnacTu npuMeHeHuUsA:

{

1. U3smeputenbHble komnnekcobl ansa Kb, HUA, BY3oB

2. CTtaumoHapHble N NopTaTUBHbLIE N3MepUTeNbHbIe KOMMNJIeKCbIl AJA
dryn PTPC, ®I'Yr INkc
/

3. CrtaumoHapHbIle U NopTaTUBHbIEe U3MEpPUTESIbHbIe KOMMMEKCbl AnA
ornepaTtopoB MNJiaTHOro CNyTHMKOBOIO TerieBUAEHUSs, onepaTopos
cnyTtHukosoro LUMA.

4. CTtauMoHapHble U NOPTaTUBHbIE KOMMNJIEKCbl PagUOMOHUTOPUHIA
acdmpa ANA KOHTPONMUPYIOLWUX CTPYKTYP.

+

Spectrum Analyzer and Signal Generator Manufacturer
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NAMOKOMI - OCHOBHbIe nOTPeGMTenM
o6opyanosaHusa Signal Hound

2/ MM Mocmsc:lme MHKPOBOﬂHb!
PAZPABOTHA W NPOMIBORCTED CBY OB0PYIOBAHME
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KoMnsiekcbl paaAMOMOHUTOPUHIA Ha
6a3e o6opyanoBsaHuna Signal Hound

N 3 OcCHOBHbIe peanun3oBaHHble NpoekTbl 3a 2019-2020 r. r.:
»
« NocTtaBka KomMmnnekca obopyaoBaHUsA AfA CTaHUUMU esc'c"
cnyTHuUKoBou cBA3u «Bnagnmup» (r. Nlycb-XpycTanbHbIn). KocmuyecKas cBA3b

DegepansHoe rOCYAaPCTEEHHOE YHHTAPHOR NPEANPUATHE

* CraHuusa cnytHukoom cesasun (CCC) «Bnagmumup» (r. N'yce-XpycTtaneHbin). Bxogut B coctas
LleHTpa Kocmuveckomn cBsasmn «[ybHa», QYHKLUNMOHUPYET Kak HAa3eMHbIA KOMMSIEKC AS1s1 OKa3aHns
ycnyr cnyTHUKoBou cBssu B C-, Ku- u L-gnanasoHax. CCC «Bnagumup» obecnednsaeT paboTty
KaHanoB TenegoHHoM cBA3n, TB, noaBMXHON NpaBUTENLCTBEHHOW CBSA3N.

+ C nomowbio KOMaHOHO-U3MEPUTENBHOM CTaHLMM Ha3eMHOIo KOMIIIeKca yrpasrieHns
kocMmunyeckumm annapatamm CCC «Bnagummnp» obecneumBaeTcs ynpasneHne, TeneMeTpmuyeckmni
KOHTPOSb N N3MEpPEHNE NnapameTpoB opbuT CnyTHUKOB cepumn «kcnpecc-Ax, «3kcnpecc-AM».

OcHoOBHbIe pellaemMbie 3aga4um:

NocTtaBneHHoe obopyaoBaHue (aHanusaTtopbl cnektpa USB-SA44B n BB60C) BxoauT B cocTaB

KOMaHAHO-U3MEPUTENBbHOW CTaHLMM HAa3€MHOMO KOMMJSIEKCa ynpaBneHnst 1 Cnonb3yeTcs aAns:

* 0oBHapyXeHus 1 NPOTOKONMPOBaHMS MeLUaloLWmnX BO3AENCTBUI B BbIOpaHHOM AMana3oHe 4acToT
CO CTOPOHbI NOBOYHbIX PAaANOCPEOCTB;

* HaBeOEeHWs CMYTHUKOBbLIX aHTEHH.
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PAANOKOMI 3 KoMnsekcbl paAMOMOHUTOPUHIa Ha
6a3e o6opyanoBsaHuna Signal Hound

TecTupoBaHue obopyaoBaHUA B MH(PppaACTPYKType “
Pryrn «Poccunuckan teneBM3aMoHHasA U paguoBellaTesibHas ceTb PTPC

» B pekabpe 2019 r. 661510 NpoBeaeHo TecTnpoBaHme obopyaosaHus Signal Hound 8 MPL
«OcTtaHkuHo» PIYTT «PTPCy.

* B anBape 2020 r. napTHepamu koMmnaHun « Pagnokomny» - cneuymanmctamm komnaHmm « MCATES»
ObINo NpoBeaeHo TecTupoBaHue obopynosaHusa Signal Hound B counuane OIyr «PTPC».

TecTupoaHue B siHBape 2020 r. NpoBOAUIIOCH B 34aHMU NPUEMHO-NEpPeaaroLLEro LeHTpa.

Llenb ucnbiTaHni:
BbISIBfIeHMEe MeLualoLWmux aencTemn usnyyedms PIIC n oueHka nx BNUSHUA Ha paboTy
NPUEMHOrO CNyTHUKOBOIO U 3chupHOro nepenaroLlero obopygosaHusa craHgapta DVB-T2.

Mcnonb3oBaHHbLIM B TEeCTax aHanmn3aTop cnektpa dmpmbl Signhal Hound BB60C (aHanusatop
CrneKTpa peanbHoro Bpemenu o 6 ['Tu) noareepann 3asiBEHHbIE XapakKTEPUCTUKN N NO3BOSINN
NPOBECTN BCE HAaMeYeHHble B NporpamMmme nsMmepeHnn TecTbl.

TexHundeckne cneuynanuctol «MCATEJT» oTMeTUNM KOMNAKTHOCTb aHanuMsartopa crnektpa Signal
Hound BB60C un ero MO ¢ paclumpeHHbIMU MO CPaBHEHWUIO C MMEIOLLMMUCH aHanoramm
YHKLMOHaNbHbIMU BO3MOXXHOCTAMMU.
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JT IS CocTaB KOMMNJEKCa paAMOMOHMTOPUHTa
Ha 6a3e o6opynoBaHusa Signal Hound

\ FeHepaTop curHanoB nnu AHanusaTtop cnekTpa
f ' Signal Hound
N\
NMopTaTUBHbLIN UNU CTaLMOHAPHbLIN KOMMbIOTEP
/ (ona ynpaeneHna mogenbto SM200B cuctemHble
/ TpeboBaHuUs:

UeTblp€xbsaaepHbin npoueccop Intel i7 Tpetbero
nokoneHunsa nnn Hoeee, oaunH nopt USB 3.0)

UameputenbHasa aHTeHHa, GPS npuémMHuK

J - S

[
Spectrum Analvzer and Signal Generator Manufocturer
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O6nactu npumeHeHnsa obopyaoBaHusa Signal Hound

- AHanus anekTpomMarHMTHOM 0OCTaHOBKMU
< *  MOHWUTOPUHr 3aHATOCTU YAaCTOTHbIX KaHasroB
;  CkaHupoBaHue n pemMoaynsauus curHanoB B «adupe»

Ne OGnactu npumMmeHeHus

1 | UccnepoBaHus 1 pa3paboTkn B 06nacT paamocBsa3n, paanoTeEXHUKN, HaBuraumm,
Tene- N paguoBeLLLaHns, PpaanoanekTPOHHOro 00opyaoBaHus ANs netatenbHbIX
annapaToB N Ha3eMHbIX KOMMIEKCOB, Xene3HogopOoXHOro, aBTOMOOUNBHOO U
BOAHOrO TpaHcnopTa

2 npOVI3BO,EI,CTBO TEeNNIeKOMMYHUKaUNOHHOIo O60py,EI,OBaHVIFI, O60py,EI,OBaHVIFI Terne-"
paanoBeLaHnda, pagnoasieKTpoOHHOro O60py,EI,OBaHVIFI A4 netarteribHblX arnapartoB
N Ha3eMHbIX KOMIMJIEKCOB, CBA3HOIO o6opy,£|,03aHV|$| On4a BCexX BMOOB TpaHCMNOopTa

3 | OkecnnyaTtauusa TenekoMMyHUKaLMOHHOro 06opyaoBaHns, 06opyaoBaHNs CBA3N U
paguornoKaLmm

4 | Pa3paboTkm B 00nactu cneuuanbHbIXx NpMOOPOB 1 annapaTtypbl Ans dU3nKu, Xmmmuu,
MaLLMHOCTPOEHUS U APYrnx obnactemn, Hay4YHo-UccrnegoBaTenbckas AesaTenbHOCTb

S | MoncK NCTOYHUKOB HEXenaTenbHOro N3nyyYeHna npu nokanusauum ycnyr no
TEXHNYECKOU 3alumnTe KOHUaeHUManbHON NHGopMaLnm
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EAAUO KOMIL 2 [ NporpammHoe obecnevyeHune Spike

S
—

:mnlumnunnu\

- —— [
R * 1 N

ekl Aty )

Spike - nporpaMmmMmHoe obecneyeHue aHarnu3a cnekTpa B peasibHOM BpeMeHU Ansi Bcex
npunoopos Signal Hound

[MporpammHoe obecneyeHne Spike No3BoONSET BbINOMHATL aHanNM3 CnekTpa n nuaMepeHune
aMNIUTYOHbIX XapakTEPUCTUK TPAKTOB B peasibHOM BpeMeHn AN BCeW NUHENKN
aHanus3aTopoB CreKTpa N TPEKNHr-reHepaTopoB KoMmnaHun Signal Hound, BkntoyatoLwwmx:
AHanusatopsbl cnektpa — USB-SA44 [ USB-SA44B | USB-SA124A /| USB-SA124B
TpekuHr reHepaTopbl — USB-TG44A / USB-TG124A

AHanusartopbl cnekTpa peanbHoro spemeHu - BB60A / BB60C

MO Spike nogaepxmMBaeT aHanu3 cnekTpa B peanbHOM BpeMEHU AN BCeX Npubopos
komnaHun Signal Hound.
PaboTta ¢ TpekuHr-reHepatopamu cepumn TG Takke nHterpupoaHa B 10O Spike.

B
X



NAMOKOMI - Pexumbl paboThbl

~ “PA3PABOTKA

1 TPOU3BOACTBO

UCTIbITAHUA
MOCTABKA

nporpamMmMmHoro odecnedyeHusn Spike

Ceunnupyownm aHann3aTop cnekrpa

AHanusaTop crekTpa peanbHOro BpeEMeHU

N3amepeHne pasoBbix LLYMOB

A TWIN|PF

CkandapHbI aHanmM3 ueneu

ol

Pexnm undpoBon gemoaynaumm npespallaeT aHanmsaTop cnekrpa
Signal Hound B aHanna3aTtop BEKTOPHbIX CUrHanoB

Pexxum ¢ Hynesoun nonocoun o63opa

AHanma rapmMoHuK

N3mepeHunsa anekTpoMarHMTHON COBMECTUMOCTM

© | 0 N |O®

[Monck nHTepdepeHunmn

_\/\_

Spectrum Analyzer and Signal Generator Manufacturer
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OcHoOBHbIEe npenmyLlecTBa 060opyaoBaHUA
Signal Hound

B oTnuune ot TpagMUMOHHBLIX aHann3aTopoB cnekTpa B ycTponcteax SignalHound oTcytcTByeT
annaparHbI NpecesiekTop N nogasrieHne napasuTHbIX CNeKTPanbHbIX COCTaBNAKOLLMX

1 Npoun3BoanTCS NporpaMmMHbiMK MeTogamu. IT1o peweHne (nateHT US 2011/0202316 A1)
NO3BOMNO 3HAYNTENBHO CHU3UTL rabapuTHbIE pasMmepsbl 1 LeHy npubopa.
2 Bnarogaps cBoMm rabaputam 1 CToMMocTy Npubop HezaMeHUM 4N pa3paboTyYNKOB U

MOHTaXHUKoB CBY ycTponcTs.

OTKpbITbIN NHTEepPdelic pa3paboTynka No3BONSIET CO3AaBaTb COOCTBEHHbIE NPOrpamMMbl C
3 | ncnonb3oBaHuem ycTporcts Signal Hound unu BknoYaTb NoaaepKKy aHannm3aTtopoB crekTpa B
y)xe pa3paboTaHHble NporpaMmHble CPeacTBa.

[MporpammHoe obecneyeHe eamHo Ansi BCEX aHanM3aTopoB CreKTpa N TPEKUHI-reHepaTopoB.
4 | PacnpocTtpaHsietcsa 6ecnnatHo. NocnegHsasa Bepcus MO aocTynHa no cebifke:
https://signalhound.com/spike/.

OononHutenbHo cneuynanuctamm OO0 «Paguokomn» pa3paboTraHo nporpaMmmMHoe
5 | obecneyeHne ansa HesaBUCMMOM paboTbl U nepecTponkn USB-TG44A n USB-TG124A no
amMnnuTyae u yacrore.

_\/\_

Spectrum Analyzer and Signal Generator Manufacturer
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*  un3MepeHune paano- n pagnoTtexHn4ecknx rnapameTpoB CUrHarnoB 1 |/|3nyqu|/u7|;

{
* LI,OJ'II'OBpeMeHHbII7| pPaanoOMOHUTOPUHT U aHAaJTN3 Paano4aCTHOIO CNneKkTpa C Uesibio
onpeneneHna 3arpy3km 1 Sd)CbeKTI/IBHOCTVI ero NcnoJyib3oBaHuUA,
A * TIOUCK NCTOYHUNKOB paanornomex,
/

* D,OﬂFOBpeMeHHbIIZ n I'IGpVIOLI,I/NGCKI/IVI aHalnnm3 KavecTBa SCbI/IprIX KaHalnoB CBA3MU,

* BbIMNOJIHEHUE HATYPHbIX ncnbITaHu B obnactu SﬂeKTDOMaFHMTHOM
COBMECTUMOCTUN PaaMNO3NIEKTPOHHbLIX CpeaCTB N BbICOKOYACTOTHbLIX yCTpOIZCTB;

* BbIMNOJIHEHUE HATYPHbIX NUCMbITaHNN anga onpegeneHnd pearibHblX 30H
paanonokpbiTNA 1 onpeneneHnda 30H OGCJ'Iy)KI/IBaHI/IFI nepenarynkos paano U
TeNnesn3noHHOINo BewaHuA.

N\,
X
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PAAMOKOMM. . CneunanunsnpoBaHHoe
. v nporpaMmmMmHoe obecnevyeHue

MNopnepxuBaemble MoAenu aHaNM3aTopoB
\ 3 crnekTpa

/ « USB-SA44B

« USB-SA124A « SM200 B / SM200C

'« USB-SA124B

« BBG60OA

« BB60C
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PAAMOKOM

Ucnonb3oBaHne reounHcgpopmMaLMoOHHOMN

Navigation receiver IAntenna swtchcr] External mixer | Jammer I
Navigation receiver, (g [,ﬂ Coordinates is defined: elg. nJt. altitude 202.4m velocity 0.6km/h azimut 265.25deq.
; compatible with the NMEA -
: protocol ‘\ |Displayed NVEA data from device Map |
13
2| Use recerver a | a — \‘R:\ﬁﬂﬁ*éaﬁ
10 [ ] s 3
16 =]
k.| ]
2 |
4
2
® » O
@ 20 =5
6
Accuracy data 5
v!| 30 FOCP=4.7
VOOP=33 HDOP=2.8
Greenwich data and time:
1629:21 15.01.12
Current data and time:
202918 1501.12 N - ovilable
- used

In field ‘measuring device' select device for Fleld strength measiring, In Fisld 'source audo' selact scanning recever, audo output which is connected to sound card,

. Radiolnspector.com Trace has 707730ponts. Sizeis 272Mb.Tme 1.7 sec N 34 4 meas/sec [103.2MH

OaHHbIX:  NPUHMMATb  pelleHMsl O  KayecTBe  paauoCBsian,
NPOrHO3MpoBaTb  30Hbl  PaAMOMOKPbLITUS,  UCKaTb  UCTOYHUKU
paguonomMex, OOHapyXuBaTb HECAHKLMOHUPOBAHHLIE  UCTOYHUKU
pPaaVMoun3nyyYeHun n T.4o.
LLinpokne BO3MOXHOCTM MpeAcTaBreHUs pesynsTaToB U3MEpPEeHU Ha
EE KapTe No3BOMSAOT BblAeNsTb 06NacTy ¢ KPUTUYECKON HANPSHKEHHOCTHHO
(R I s nons (CNUWKOM 60MbLUIOW MK CIULLKOM ManeHbKown).

\ \ %
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pAAMOKOMN. . BapuaHT ncnonb3oBaHus
UHTerpaumna AC CX B KoprnopaTuBHble CUCTEMbI

| yrnpaBrneHusi, MOHUTOPUHra, namepeHun n coopa
nHcpopmauunmn

AHanusartopsbl cnekTpa Signal Hound
/ nmeroT oTKpbITbIN APl (Application
\ Programming Interface):
- Noppepxka OC Windows, Linux
- Mpumepbl ucnonb3oBaHua APl B koge
C++, C#, LabView, Matlab, Python

[Mpumep uHTerpauumn aHanmsaTopa
criekTpa peanbHOro BpEMEHU C
nHTepgencom USB
(mopenb SM200A) B cuctemy
yrnpasfieHns: KOMMIIEKCOM
pagnoanekTpoHHOro o6opyaoBaHus
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PAANO KOMII = NMporpammHo-annapaTHbIX KOMMEKC
MOHUTOPUHra HecyLmnx

// TlporpammHo-annapaTHbIA KOMMNNEKC MOHUTOPWUHIa HECYLLIMX MOAYNSA MOfie3HOou
“’; Harpy3km KoOCMMUYeCKoro annapara npegHasHadeH ansa nposeaeHus
HenpepbIBHOrO MOHUTOPUHIra TpaHcnoHA4epoB U Hecyuwmx B C-, Ku-, DBS-, Ka-
AnanasoHax KOCMUYeCKUX annapartos.

| OcCHOBHbIe 3aa4a4n KoMMnrekca:

*  MOHUTOPWHI 3arpy3ku TpaHCNOHAEPOB MOAYNS MNOMIE3HOM Harpy3Ku
KOCMWY€ECKOro annapara,;

* KOHTPOMNb NapameTpoB HECYLLMX HA COOTBETCTBME YCTAHOBIEHHBbIM HOPMaMm,

* KOHTponb OMC, BKntovasa obHapyxeHne HeCaHKLUMOHUPOBAHHbLIX HECYLLMX.
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NMporpammHo-annapaTHbIW KOMMNEKC
MOHMUTOPMHIra HecyLmxX

. [porpammHo-annapaTHbIN KOMMNJIEKC MOHUTOPMHIa HECYLUMX MOAYIIA NOMe3HOoMN
// Harpy3kum KOCMMU4YECKOro annaparta COCTOUT U3 CrieAyrLWMX IIeMEeHTOB:

aHTEeHHOW cUCTeMbI, obecnevnBatoLLen npmem CUrHanoB B 3aJaHHOM Anana3oHe 4acCToT,

* TEXHUYECKMX CPEOCTB U3MEPUTENBHOIO TpakTa (ycunutenu, nepeknioyarenu, npeobpasoBarenu
YacToTbl U Ap.);

*  YCTPOWCTB KOMMyTauUun (KOMMYTaTopbl, MaTpuLbl 1 NpoYee);

*  BbIYUCNUTESNBHOIO YCTpOMCTBa (cepBepa), ynpasnsemoro OC Linux, ¢ yCTaHOBIIEHHbIM HA HEM
creynannanpoBaHHbIM NporpamMMHbiM obecrneyeHmnem;

* unsmeputenoHoro obopyaosaHus (AC ¢ oTkpbITbiM AP, reHepaTopsbl, 4aT4nKK);

« APM onepaTtopa, npegoctaBnsaowero nosb3oBaTento CTPYKTYPUPOBaHHLIM MHTepdenc ans
MOHUTOPUHIra 1 ynpasneHusi NPoLEeCCOM U3MEPEHUI;

* nporpammHoro obecneyeHusi, obecneymBatoLLero B3aMmoLencTeme ¢ UaMepuTenbHbIM
obopynoBaHMEM, MOAKIOYEHME €r0 K U3MEPUTENbHBLIM TpakTamMm 1 06paboTKy AaHHbIX
N3MepeHnn.
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[ | Mparpatara ynpaenedura KTPY P

Tafn  Hactpodku  Cnpaeka

Npadmueckun nutepdenc nporpammsl KIMNPY npu
MOHUTOpPUHre achupa c ncnonb3osaHnem AC SM200A B
pexnme CHATUA KBagpaTypPHbIX KOMNOHEHT curHana (1/Q)

=N NoR =5

MNyCcK

CpeacTBo M3MepeHKIA lSMZDDA

1

CHekTp cHrHaiIa, [1bM]

Ilpopexeno e 1614 paz

0.00
-20.00

-40,00

-50.00

-80.00
-100.00

-120,00

-140.00

-125 -10.0

=75 <50 -25 0.0 25 5.0

75 100 125

OwanasoH 4actoT [HI‘I141E 'l
Pesxun paboThl [[/BM vl
Fabouas nuTepa [(1) ’l
Nurepa MowHocTe Y1eHWe |G-Konn
e [C] OBHapyKeHMe

2 NE 0 : 3

3 MNal .

4 NE

] Mah OTnpaeka

] NE @ O

7 MNal ' '

a8 Mak ) Maiins

3 Makl _

10 Nal ) Ethernet

11 R

12 Makl

. Butel ATT (hex)  1F
’ YCTaHoBWTh ]
YpoBeHb curHana, obm {frat - fomrn), My
-1263 0,00

W3mepeHWa NpepeaHel

MeasQ: 0, ProcQ: 0, LaunchDDC: 0, Packets: 0

= E]

I/Q-roMmoHeHTEL, [MB]

125.00

75.00 /
25.00

MO0 7

1/

-25.00 /

WAV

WA AR

VIANY
1

-75.00

-125.00

a 6554

13107 19661 26214 32768 389322 45875 52429 53982 65536

AT

MwT 58: 5.0 Mar128:117  [Mwr278:265  (JrET1

@rer2

@CDEAMHEHME

ATT OxlF Coct OxED
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1l MOCTABKA [MpourpeiBaHne dannoB oTCHETOB KBagpaTypHbIX |/Q,
ANOKOMIL 3anucaHHbIx ¢ nomoubto MO Spike (3aBUCMMOCTb
aMnnnTyabl OT BPEMEHN).
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UCTIbITAHUS

MOCTABKA

PAAN O KOMIT

PeXXum yteHua

[} Mporparma ynpaenesus KMPY PJ1 - UTEHWE ®ANNA 42020-06-19 11-19-22 AMIit1_sinus_0 dBm.smbin

Qaiin  Hactpolikn  Cnpaeka

MMyck
Cpepncteo namepenuii | SM200A 4
J[uranasoH YactoT HM41E 4
Pexum paboThl M3M
PaGouas nuTepa (1) s

TNutepa MowHocTs
1IN
2 NaN

3 NaN
4 NaM
5 NaN

6 NaN
7 Nah

8 NaN

9 NahM
10 NaN
11 NaN
12 NaM

[ OBHapyxeHue

0 = 12000

-

-

OTK.
Dainel

Ethernet

YUrtenne n3 charna

YposeHb curHana, aAbm

(fnuT - fourn), MMy

-0.43

|| 0.00

MeasQ: 0. ProcQ: 0, FileQ: 1. LaunchDDC: 0, Packets: 0

Mt 5B: 5.0 Mut 12B: 11.7

Mt 27B: 26.5

@rer1

0.00

Crekrp cHrHa1a, [1bM]

IIpopexeno & 39.7 paz

-20.00

-40.00
-60.00

-30.00

-100.00

-120.00

-140.00

125 -10.0

75 50 -25 00 25 5.0

75

10.0

125

500.00

I/Q-koMIIOHeHTE], [MB]

300.00

100.00

-100.00

-300.00

-500.00

N

0

1200

2400 3600 4800 6000 V200 3400

3600

10800

12000

@rer2

+

- || X

<

@ CoegmHeHMe

Bepc. 1.8.1.0 @@ baiit ATT 0x0 Cact 0x0




/

PA3PABOTKA
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UCMbITAHUS

I MOCTABKA 0 PeXXum yteHua
PAAUOKOMII

m Mporpamma ynpaenenna KMPY P/ - YTEHWUE ANNA\2020-06-19 11-19-22 AMIit1_sinus_0 dBm.smbin - O X

®aitn  Hactpoiikn  Cnpaeka

Myck Cnektp cHrHana, [abM]
IIpopexeno g 157.5 paz
Cpeacteo uamepennii  SM200A v
0.00
[uana3oH YyacToT HIM141E v
-20.00
Pexum paboTbl U3M
~40.00
1 v
Pabouan nutepa (1) p—
-80.00
Nutepa Mou.ufocm O 06Hapyxerme -100.00
-- NaN
il NaN 102000 [5] 50814727 = -120.001
/ 3 | NaN -140.00 L | | . |
4 | NaN - -125 -100 -756 50 -25 0.0 25 50 7.5 100 125
\ 5 | NaN Bt
. 6 . NaN | Otk
7| NaN Daitnbl I/Q-xoMIOHEeHTEL, [MB]
8 | NaN
9 | NaN Ethernet
10 | NaN
1 | NaN 5.6
12 | NeN N A
| ] 938 ‘
i
/ |
3.13 —t
] / w\ %‘h
? J |
vYtenue u3 anna 313 ( f 1
YpoBeHb curHana, oAbm (fnnT - fourn), MMy ‘( \
.933 ]
-27.12 ]] -0.01 | L u \/
X -15.63

0 6554 13107 19661 26214 32768 39322 45875 52429 58982 65536

MeasQ: 0. ProcQ: 0. FileQ: 1. LaunchDDC: 0, Packets: 0 + 10 x| < >

Mur 5B: 5.0 Mur128:107  Mwr218:265  [@QTET1 @rer2 @ Coeannenue Bepc. 1.8.1.0 (@ Baiit ATT 0x0 Coct 0x0 . > )A
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MOCTABKA

PAAMOKOM

1000 / 1000 Sweeps

UHTepmoaynsunoHHaa nomexa ot PJIC Ha
yacTtoTte mynbTunnekca us r. C-Netepoypr

Ref-30.000 dBm RBW 300.000000 kHz VBW 300.000000 kHz
Div7.0_ Atten Auto , _
: : : Mkr 1: 3.685000 GHz, -90.251 dBm
i Limit 1: FailedMkr. 2:-3,.977000.GHz, -89.269.dBm
. ‘ : : Mkr 3: ,-91.847 dBm
4400 SRR AR LR | | |- /. ) ‘-41.909 dBm
Mkr 5: 3{916327 GHz, -43.343 dBm
Mkr 6:-4{033359 GHz, -89.130 d
: : : ; : Mkr 7: 4{158359 GHz, -60.332 dBm
Mkr 9: ,-91.179 dBm
72.00] “'i”"YpoBEHBtMrHaIIOB% ........................
MYNbTHINIEKCOB :
86,00+ S ssviibrriionsssoliR M3 oussscBrrsnest NG assssensveiannpine

-100.00 5 :
Start 3.300000 GHz

Center 3.750000 GHz
Span 900.000000 MHz

Stop 4.200000 GHz
Swp Time 1176ms (11K pts)

= PTPC-1 CINB 3704 MI'y,

NMomexa Bbipocna B
T 400 pa3

MpoaykT nHTEPMOaYNAUMN
5-ro nopsigka ot YacToThbl
3916 My = 3702 MI'y,

MpoayKT nHTEpMOAYnNsaumnmn
5-ro nopsgka oT 4YacToThbl
3904 MlNy = 3738 MIl'y
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UCTIbITAHUSA
MOCTABKA

MOKOMIL

Ref-20.000 dBm
Div 10.0

B r. C-lMeTepOypr 3acpukcupoBaHbl NoMmexu padbote

LNB tvna «JhxeretepoauH»

RBW 100.000000 kHz

VBW 100.000000 kHz

_4&00“_m””m”m_mLm"m”m”m_mtm"m”m”m_J_m"m”m”m_j__“.._m”mjm_m_m_m”mjm_m_m”m”mjm_m“m”m”mim_m“m”m”mim_m“m”m”m

50,00

-80.00

-100.00

Y

Atterg Auto

-120.00

Start 1.385500 GHz

Center 1.485500 GHz.
Span 200.000000 MHz

Stop 1.585500 GHz
Swp Time 31ms (10k pts)

v
N
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MOCTABKA

PAAMOKOM

1
§
-l

ssnsPAnOE A

¢
(i’ CBU/IETEJIHCTBO
4

BHeceH B [ocynapCcTBEHHbIN
peecTp cpeacTB U3MeEpPEHNN
(CBmaeTenbcTBO
US.C.35.010.ANe 51316)

AHanusatop cnekTpa USB-SA44B

[TlpoBepEeHHbIV BpEMEHEM 1N CaMbli NOMYNAPHbLIW MPOAYKT

komnaHuu. Jlnpgep npoaax 2019 r.

OCHOBHbIEe NapamMeTpbl

[wnana3oH 4yacTtor

1Tu...44 Ty

OTobpaxaeMbl cpegHUK
ypoBeHb wymoe (DANL) Ha
yactote 1 Ty

-158 nbwm

Monockl aHanusa (RBW)

0,1 My...250 kl'u, 5 MMy

MrHoBeHHasa noroca

250 kl'y

ToyHOCTb OTOBpaXeHus
amMnnuTyabl

+ 2 nb

TemneparypHbIN
AvanasoH (onuums)

0...+70 °C (-40...+85 °C)

Pasmepbl

165x81x30 Mm

Macca

230r
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MCTbITAHUS

MOCTABKA

> AAMOKOMIT 2 AHanusaTop cnexKkrTpa peasibHOro BpeMeHm
' SM200B

// AHarnusaTtop crekTpa pearnbHOro BpeMeHu ¢
{ nonocoit 160 Mry

OcCHOBHbIe napameTpbl
[lnanas3oH 4yacTtoT 100 klu...20 Ty

OTobpakaeMbli cpeaHui -161 gbm
ypoBeHb wymoB (DANL)
Ha vactote 11Ty

Monockl aHannsa (RBW) | 0,1 y...40 Ml'y

MrHoBeHHaa nonoca 160 Mlu
ToyHOCTb OTOBpaXXeHus 3 ob
» CkopocTb ckaHupoBaHua 1 Tlhu/c amnnnTyae!
«  WHTepdelic USB 3.0 TemMmnepaTypHbIN 0...+50°C
 AnnaparHblil NpecenekTop AnanasoH (onuusi) (—40...+65°C)
* CuHxpoHu3auusa gaHHbix no GPS Pasmepbl 259%x183X%55 MM
Macca 3520r 5
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MCTbITAHUS
MOCTABKA

> AAMOKOMI * AHanu3aTtop cnekTpa peajibHOro BpeMeH#m
: SM200C c untepdencom 10GBE
(mogenb 2020 Tr.)

AHanusaTtop crnekTpa peanbHOro BpeMeHu ¢
nonocon 160 Ml

{ OcCHOBHbIe NapamMeTpbl
[Inanas3oH yactoT 100 klMu...20 Ty
OTobpaxaeMbi cpeagHuit —161 nbm
f - — ypoBeHb wymos (DANL)
/ : '- g & j e e | Ha vacTote 1 Ty
[Monockl aHanun3a (RBW) | 0,1 y...40 Ml'y,
MrHoBeHHasa nonoca 160 MI'y,
 WpeaneH gna ctaHuumn To4HOCTb OTOBpakeHus 3 ob
paguOMOHUTOPUHra, 3anmcu aMmnnuTyabl
CUrHanos y
. TemMnepaTypHbIN 0...+50°C
» Wurepgenc 10GBE AvanasoH (onuus) (—40...+65°C)
» CkopocTb ckaHupoBaHusa 1 Tlu/c
*  AnnapaTHbIil NpecenekTop Pa3mvepel 259x183x55 MM
*  CvHxpoHu3aumsa aaHHbIX no GPS Pasmepsbl (akTWBH. 0x11.) | 259x183x71Mm
Macca 4140r. ¢
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T AHanunsaTtop cnekTpa peasibHOro BpeMeHu
| BB60C c nonocou 27 MI'y

1\ Cost-effective mogenb AC

R 5 C pacWMpPEHHbIMU (PYHKLUOHANbHbIMMU
// BO3MOXHOCTAMMU

OcCHOBHbIe napameTpbl

[lnanas3oH 4yacTtoT Okly...6 Ty

OTobpaxxaeMbln cpeaHui —159 nbwm
ypoBeHb wymoB (DANL) Ha

yactote 11Ty
CkopocTb ckaHupoBaHua 24 [Tu/c
VHtepdeiic USB 3.0 [Monockbl aHanunsa (RBW) | 10 INy...10 Ml'y,

CkopocTb notoka gaHHbix 140 Méut/c MrHoBeHHaqa nonoca 27 Ml'y,

Ecnu HeobxoomMmo npocTaBuTb BPEMEHHbIE METKM B TouHOCTb 0T06pa>KeHl/Iﬂ 2 nb
oundpposaHHoM BY curHane, cnegyet ncnonb3oBaTtb
nvetoLmiicst y BB60C Bxog curHana 1-PPS metok amninTyabl
cuctembl GPS. -
— )

BB60C nmeeT pas3BuTyro CUCTEMY 3arycKka pa3BepTKu, TeMI'IepaTyprII/I 10...465°C
MNO3BONAIOLLYIO YCTaHABNNBATL ANMTENBHOCTb avanasoH (onuus) (—40...+65°C)
WMHTEpBarna u BPEMEHHYIO 3aepPXKKy OTHOCUTENBHO
onpeaeneHHoro Tpurrepa. 3To No3BosseT Pasmepbl 194x81x30 Mm
3adnKcnMpoBaThb CNEKTP CUrHana B 3agaHHblIi MOMEHT

cukeup P A Macca 500r

BPEMEHN — Hanpumep, Npu paboTe C UMNYNbCHON
Moaynsauuen.
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PAAN O KOMIT

=9

Llenb npoBeaeHns UCNbITaHUK:
KoHTpornbe TDM (BpeMeHHbIX)
curHanos nonocon 50Ky B
TpaHcnoHaepe 25MIy,

AHanusaTtop cnekTpa peasibHOro BpeMeHm

BB60C c nonocoun 27 MIy

[Mpumep paboTbl npubopa B peanbHOM NPOEKTe

Ref-50.00 dBm RBW 10.000000 kHz VBW 100.000000 Hz
Div5.0 Atten 30
? ? ? f ¢ Mkr 1 Delta: 100.419906 MHz, -22.777 dB
§0.00] ................ ................. ................. ................. ................. ................................... ................ .................
-70.00
-80.00
-90.00
-100.00 5 5 5 5 : : : :
Start 1.671020 GHz Center 1.681020 GHz Stop 1.691020 GHz
Span 20.000000 MHz Swp Time 54ms (4096 pts)
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AAMOKOMI -

TpekuHr-reHepartop USB-TG44A

| B komnnekTe ¢ aHanM3aTopoM crekTpa
Nj USB-SA44B obpa3syeT Hegoporon
cKanapHbIX aHanmMaaTtop uenen

OcCHOBHbIe napameTpbl

[lnana3oH 4yacTtoT 17Ty...4,4 1Ty
AMNInTyaa BbIXO4HOrO -30...—-10 pbm
curHana
TOYHOCTb YCTaHOBKMU 2 nb
aMmnnnTyabl

MO komnaHun «Paguokomn» YpoBeHb rapmoHuyecknx | MeHee —10 gb

OJ1s1 He3aBUCUMOW paboThl COCTaBnALLNX
n nepectponkn USB-TG44A CkopocTb nepectponkn | 700 Touek/c
no amnnutyne n 4acrore TemnepaTypHbIi 0...+70°C

avanasoH
Pa3mepsbl 165x81x30 MM
Macca 290 r
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AAMOKOMI -

TpekuHr-reHepartop USB-TG124A

| B komnnekTe ¢ aHanM3aTopoM crekTpa
Nj USB-SA124B obpasyeT Hegoporou
cKanapHbIX aHanmMaaTtop uenen

OcHOBHbIe napameTpbl

[lnana3oH 4yacTtoT 100 klu...12,4 Ty
AMNInTyaa BbIXO4HOrO -30...-12 pbm
curHana
TOYHOCTb YCTaHOBKMU 2 nb
aMmnnnTyabl

MO komnaHun «Paguokomn» YpoBeHb rapmoHuyecknx | MeHee —10 gb

OJ1s1 He3aBUCUMOW paboThl COCTaBnALLNX
n nepectponikn USB-TG124A CkopocTb nepectponkn | 700 Touek/c
no amnnutyne n 4acrore TemnepaTypHbIi 0...+70°C

ananasoH
Pa3mepsbl 165x81x30 MM
Macca 290 r
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NAMOKOMI - BeKkTOpHbIN reHepaTop VSG25A

N, 1 Hepgoporon reHepaTop curHanos
‘ c 6onbWwKM Habopom BNOOB MOoaynALMn

OcHOBHbIe napameTpbl

[lnana3oH 4yacTtoT 100 MlMy...2,51Tu
AMNInTyaa BbIXO4HOrO —40...+10 obm
curHana
TOYHOCTb YCTaHOBKMU 1,5 nb
aMmnnnTyabl
LLInpnHa nonocel 100 My
Moaynaumm
Buasl moaynauum: ObbemM namaTu 4096x16 out
HM, AM, UM, ®M, BPSK, DBPSK, . -
OPSK, OQPSK, DOPSK, Tﬁl\anrnlaess:yprm 0...+50°C
/4 DQPSK, 8-PSK, DSPSK, a
16-PSK ,QAM-16, QAM-64 Pa3mepsbl 140x57x25 mm
QAM-256, ASK / FSK , JTYM Macca 150 r
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CpaBHUTesIbHaA Tabnuua reHepaTopoB

Signal Hound

Mpunbop USB-TG44A USB-TG124A VSG25A

YacToTHbIN 1Mu...4,4 1Ty 100 klMy...12,4 My, 100 MlNy...2,51 Ty,

JvanasoH

Amnnutyaa -30...-10 npbm -30...-12 nbm -40...+10 npbm

BbIXOHOro cUrHana

ToyHOCTb 2 nb 2 nb 1,506

YCTaHOBKM

aMnnNuTyabl

YpoBeHb Mehnee -10 nb Menee -10 nb MeHnee -10 ob

rapMOHUYECKNX

COCTaBNAKLLNX

Buabl mogynsumm - - AM, UM, ®©M, BPSK,

QPSK, OQPSK, DQPSK,

8-PSK, QAM, ASK / FSK, JTYM

NHTepdenc USB 2.0 USB 2.0 USB 2.0

Paamepsbl 165x81x30 mm 165x81x30 mm 140x57x25 mm

Macca 290r 290r 150 r
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CpaBHuTenbHasa Tabnuua aHanusaTtopos
cnekTtpa Signal Hound

Mpunbop USB-SA44B USB-SA124B BB60C SM200B
v YacTOTHbIN 1Mu...44 1Ty 100 klMu...12,4 1Ty 9kluy...6 Mu 100 klMy...20 Iy,
A omanasoH
Nonocbl aHanu3a 0,1My...250 klu, 0,1My...250 kly, 10 My...10 My, 0,1My...40 Mlry,
(RBW) 5 My 6 My
MrHoBeHHas 250 kl'y, 250 klMy, 27 MMy, 160 MI'y,
nonoca
OTobpaxkaemblii -158 nbm -152 pbm -159 nbm -161 npbm
cpefHWn ypoBEHb
wymoB (DANL) Ha
yactote 1Ty
ToyHOCTb 2 nb 2,506 2 nb 306
oToOpaxeHus
aMmnnNuTyabl
NHTepdenc USB 2.0 USB 2.0 USB 3.0 USB 3.0
Paamepsbl 165x81x30 mm 165x81x30 mm 194x81x30 mm 259x183x55 mm
Macca 230r 350r 500r 3520r
BHeceH B BHeceH B BHeceHune B BHeceHune B
[ocynapcTBEHHbIN [ocynapcTBEHHbIN [ocynapcTBEHHLIN [ocynapcTBeHHbIN
peectp CU peectp CU peectp CUN — 3Q 2021 peectp CN —3Q 2021
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e s AnbTepHaTUBHbIE MOoAeNU
aHa/ZIn3aToOpPoOB ChNeKTpa

A AHanusartop cnektpa SM200B
\ KomnaHuu Signal Hound

AHanusartop cnekTtpa Spectran V5 X
KomnaHuu Aaronia AG

AHanusartop cnektpa cepum RSA500A KomnaHum
Tektronix
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: LAMO,E(())CT,C:';% AnbTepHaTUBHbIE MOAENU
| S aHa/IM3aTopoOB CnekKTpa

100 KMy, — 20 My, 9 KMy, — 20 Ty, ecTe HECKOABKO Okl —18 1Ty
mMmogenei ¢ pasHolMmm
AuanasoHamm

Z

40 wn 160 44 v 88, onumoHaneHo 160/175 40
0,1 Iy, —3 MIly npu nonoce 40 1Ty—3 Ml 1,18 Ty —8 Ml
ML
/' no 1 Tru/c 20 [Ty 3a spema meHee 20 mc Ao 70 Mu/c
\ -160 abm (700 Ml — 2,7 Tu) -150 abm, C BHYTpEHHUM -165 (15,2 -17,65TTu), c
npenycuamTenem npeaycuanTENEmM
+2 (100 KMy — 6 TTw), £3 (6 - 20 +1,5 +1,55 (13,6 — 18 ITw), 6es
M) npensapuT. YCUAMTENA
14 (2,7-4,51Tu) H.A. H.A.
23 (14 -201Tu) H.A. 15, bes ycunutena
-123 abn/Ty, (1 kly), -136 H. . -89 pbnH/Ty (10 klu), -113
A6H/Tu (100 klu) A6H/Tu (1 MTly) Ha wacToTe 10
My

\ X
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Bonrorpaagckum npocnekKT, 42

«TexHononuc «Mocksa>»
3aaHve AAQL, 5-1 3Tax

D

TEXHOMONC

Ocobas
IKOHOMUYECKas
30HA w,&
S
.Q:
. R ‘
CD
NS

www.radiocomp.ru / www.filin-rf.ru

NF@radiocomp.ru

www.sighalhound.ru +7 495 95 777 45
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